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ABSTRACT ARTICLE HISTORY
Introduction: The organ-specific Danish cancer patient pathways (CPPs) including standard time Received 21 September
frames were introduced in 2008-2009 securing fast tracks for cancer diagnosis and treatment. 2020

Previous studies of the CPPs have focussed on patients getting the suspected cancer diagnosis, Accepted 21 April 2021

whereas little is known about patients not getting the cancer diagnosis for which they were
examined. We aimed to describe the characteristics of patients who completed a lung cancer CPP Lung cancer; pathways;
(LCPP) without getting a LC diagnosis. Furthermore, to assess the proportion of patients who had Denmark: ur’gent refe"'al,.
invasive procedures performed during the LCPP and radiographic examinations of the chest invasive examinations
conducted 30 days prior to the LCPP and during the LCPP. Moreover, we aimed to describe the

proportion of patients being diagnosed with any other cancer-type than LC or with non-malig-

nant pulmonary diseases (NMPDs) during the LCPP.

Methods: The study was a retrospective population-based cohort study based on Danish national

registers. Patients completing a LCPP between 1 January 2013 and 31 December 2016 without

being diagnosed with LC and who were registered as initiating and completing the LCPP, a total

of 35,809, were included in the study.

Results: Invasive procedures were performed in 12,986 patients (37.4%) and almost all patients

had CT-scans of thorax and lungs conducted 30 days prior to or during the LCPP. During the LCPP

other cancer-types than LC were diagnosed in 1,537 patients (4.3% of the study population),

including other primary thoracic malignancies in 312 patients, while 6,826 patients (19.1%) were

diagnosed with NMPDs, most often infections or chronic respiratory diseases of lower airways.

Conclusion: Besides diagnosing LC the LCPP may contribute significantly in diagnosing other

primary and secondary cancers as well as non-malignant diseases.

KEYWORDS

Introduction track and harmonized diagnostic work-up and rapid
onset of guideline-consistent treatment. At the time of
implementation, there was no scientific evidence of the
efficacy and/or cost-effectiveness of any of the CCPs
[1]. Lung cancer (LC) is the second most common
Danish type of cancer next to breast cancer [3] and
the cancer type with the highest mortality [4]. Since the
implementation of the lung cancer CPP (LCCP),
a favourable stage migration and improved survival of
Danish LC patients have been observed [5,6] together
with a diminished gap in survival compared to other
Scandinavian countries [7]. Following the Danish
initiative, Sweden and Norway have also implemented
CPPs [8]. The majority of patients referred to a LCPP
are not diagnosed with LC [9], however the referral
implies that the doctor suspected severe illness. It is

The standardized organ-specific cancer patient path-
ways (CPPs) were implemented in the Danish health
care system from 2008 and onwards [1]. The guidelines
associated with the CPPs define symptoms that should
lead to referral to a CPP and include standard time
frames for each step from referral to diagnosis and start
of initial cancer treatment. Furthermore, the most
commonly employed tools for diagnostic work-up
and the guideline-based treatments are stated. Finally,
it is stressed when the patients must be informed about
findings, diagnoses, and suggestions for treatment [2].
The overarching aim of the CPPs were — together with
national clinical guidelines - to improve survival of
Danish cancer patients [2]. Thus, the majority of
Danish cancer patients should be subjected to a fast-
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unknown to what extent patients not diagnosed with
LC are subjected to a perhaps stressful diagnostic
work-up with invasive examinations. It is also not
known if these patients are diagnosed with other
types of cancers than LC during the LCPP or to
which extent non-malignant pulmonary diseases
(NMPDs) are diagnosed. Knowledge about patients
not diagnosed with LC during LCPPs may help to
improve care and planning of examinations during
LCPPs and could point out which other cancers than
LC and NMPDs the clinicians should be aware of
during the LCPP.

The aims of the present study were therefore to
describe the patients who completed a LCPP without
getting a LC diagnosis and to characterise the LCPPs
including invasive examinations and radiographic
examinations of the chest conducted during and
30 days prior to the LCPP. Furthermore, we aimed to
investigate the proportion of patients being diagnosed
with another cancer than LC or NMPDs during the
LCPP.

Material and methods
Study design

The study was a retrospective population-based cohort
study of patients who completed a LCPP between
1 January 2013 and 31 December 2016 without being
diagnosed with LC.

The Danish lung cancer patient pathway (LCPP)

The LCPP was established as a collaboration between
relevant Danish clinicians and administrators in the
health system. The aims of the pathway were to ensure
a fast-track for diagnosis of LC and to increase the
attention of the clinicians - especially general practi-
tioners — of serious symptoms that may be indicative of
LC, e.g. if a patient is > 40 years and with a history of
smoking, but previously without pulmonary symptoms
experiences persistent cough for 4-6 weeks, or if a simi-
lar patient with chronic bronchitis experiences
a change in coughing pattern. In case of such symp-
toms the patient should be further investigated by
radiographic imaging of the chest. If the imaging pro-
cedures support the clinical suspicion of LC, the
patient should be referred to the LCPP. Furthermore,
patients who are already in contact with a hospital
department must be referred to a LCPP, perhaps in
the same department, if clinical suspicion arises. The
LCPP is terminated on the request of the patient, or if
the clinical suspicion of LC is dismissed. This implies

that if a non-malignant disease is suspected, the patient
should, if deemed necessary, get a diagnosticwork-up
outside the LCPP. The LCPP may also be terminated if
a biopsy shows a pulmonary metastasis from an extra-
pulmonary primary tumor.

Data sources and study population

All residents in Denmark have a unique Civil
Personal Registration (CPR) number, which is
used in the national Danish registers [10]. The
CPR number allows linkage between different reg-
isters [10]. The study population was identified
through the National Patient Registry (NPR) [11]
and the Danish Cancer Registry (DCR) [12]. The
NPR contains information on all patient-contacts,
procedures, and diagnoses in Danish public hospi-
tals. Private hospitals are not involved in the diag-
nostic work-up and treatment of LC in Denmark.
The NPR is the basis for allocation of resources to
the public hospitals and is therefore considered to
be complete concerning resource-heavy contacts
and procedures [11]. The DCR 1is population-
based and contains information on all incident
cancers [12].

Patients were included in the study if they were
registered with either the code for referral to a LCPP
(AFB26A) and/or the code for initiation of a LCPP
(AFB26B) at a public hospital and registered with the
code for completing the LCPP (AFB26X1) with no
verified LC diagnosis in NPR and DCR. Patients who
entered the LCPP but were not registered with the code
for completing the LCPP within 3 months, were not
included in the study. Three months were chosen as it
is twice the standard timeframe from referral to start of
initial treatment in a LCPP.

Outcome measures

The outcome measures were the proportion of LCPPs
containing invasive clinical examinations, and the pro-
portion of patients who had radiographic examinations
of the chest conducted 30 days prior to the LCPP and
during the LCPP. Moreover, the proportion of patients
diagnosed with other cancers than LC including other
primary cancers in the chest and the proportion of
patients referred to another organ-specific CPP, either
during or up to 10 days after the LCPP was completed.
Ten days were chosen to allow time for obtaining a
definite specific pathological diagnosis after the LCPP.
Also, patients registered with NMPDs during the LCPP
or within 28 days after completing the LCPP were
determined. Twenty-eight days were chosen because



diagnostic work-up of clinically suspected non-
malignant diseases is generally performed outside the
LCPP.

Invasive examinations were defined as procedures
that include incision, insertion, or injection into the
body. All invasive examinations that were registered
more than 100 times in the NPR among the study
population, during the LCPPs were included in the
study. The examinations included bronchoscopies,
biopsies, thoracoscopies, thoracentesis, and gastro-
and colonoscopies (Table 2 and Table Al in the
Appendix A for a complete list of the included invasive
examinations and NPR codes for the examinations). If
a patient was registered with one or more invasive
examinations during the LCPP, the LCPP was cate-
gorised as being invasive. Radiographic examinations
of the chest were determined as registrations of the
respective codes in the NPR during the LCPP and
30 days prior to referral to the LCPP. In cases where
there was more than one registration of a specific inva-
sive or non-invasive examination per day per patient,
we only included the first.

Diagnoses of other types of cancer than LC were
determined based on registration of ICD10-codes:
C00-C97 in the NPR (except ICDI10-code: C34).
A subsequent CPP referral was determined as
a registration of the code for referral to a CPP in
the NPR. NMPDs included were (with ICD-10
codes): chronic respiratory disease of the lower air-
ways (DJ4), pneumonia (D]J1), sarcoidosis (DD86),
pulmonary abscess and interstitial lung disease
(DJ8), apleura effusion (DJ90-DJ919), necrotizing
vasculitis (DM31), aspergillosis (DB44), lung diseases
due to external agents (DJ6), and tuberculosis
(DA31). The population was described by age, gen-
der, and comorbidity at the date of entry into the
study. Data on age and gender were retrieved from
the Danish Civil Registration System covering infor-
mation on all Danish residents and persons with
temporary stay in Denmark [10]. The burden of
comorbidity was assessed using the Charlson’s
Comorbidity Index (CCI) [13] and based on registra-
tions of diagnoses in the NPR 10 years prior to
referral to the LCPP.

Statistical analysis

Analyses were conducted using SAS version 9.4.
Continuous variables were described as medians with
5th and 95th percentiles and categorical variables were
described as proportions (%). Statistical associations
between cancer diagnoses and the LCPP containing
invasive/non-invasive procedures were estimated in
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univariate logistic regression analyses. Statistical signif-
icance level was set at a P-value of <0.05.

STROBE guidelines
The article follows the STROBE guidelines [14].

Ethical considerations

According to Danish law approval from the National
Committee on Health Research Ethics was not required
for this type of study as no contacts were made to
patients.

Funding

The study was funded entirely by The Danish Cancer
Society without external funding.

Results
Study population

A total of 61,585 patients entered a LCPP from 1
January 2013 and completed the LCPP before
31 December 2016. LC diagnoses were registered in
20,353 patients during a LCPP, leaving 41,232 without
a diagnosis of LC. Registrations of LCPP codes lacking
valid dates of entering or completing the LCPP were
found in 5,001 of these patients, and 422 LCPPs were
discontinued due to patient’s decision before conclu-
sion of the diagnostic work-up. When these patients
were excluded, the study population consisted of
35,809 patients completing a LCPP without being diag-
nosed with LC (Figure 1).

Patient characteristics

As seen in Table 1, the majority of the study population
was between 40 and 60 years of age with a median age
of 56 years. Males constituted 54.3% of the population,
and 50.9% had no registered comorbidity (CCI = 0).
Overall, 34,745 patients (97.0% of the study popula-
tion) were registered in the NPR with clinical examina-
tions during the LCPP, while 1,064 patients (3.0% of
the study population) did not have any registrations
thereof (Table 1).

Examinations performed 30 days prior to the LCPP

A total of 27,763 patients (77.5% of the study popula-
tion) had either CT-scans (9,150 patients or 25.6% of
the study population) or x-rays (18,613 patients or
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61,585 patients entered LCPP

20,353 patients were
registered with a LC diagnosis.

—

5,001 patients had inconsistent
registrations of LCPP codes.
Mostlylacking a start or
completing code.

422 completed LCPP due
to patient’s decision before
conclusion of diagnostic work-up.

—
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cancer*. with cancer. cancer*. with cancer. cancer®. with cancer.

Figure 1. Flowchart showing the definition of the study population of 35,809 patients who completed a lung cancer patient
pathway (LCPP) between year 2013 and 2016 without being diagnosed with lung cancer (LC)

52.0% of the study population) of the chest performed
within 30 days prior to referral to LCPP (Table 2).
Furthermore, it was found that 9,345 patients (26.1%
of the study population) had CT-scans of abdomen
made within 30 days prior to referral to LCPP (Data
not shown).

Examinations performed during the LCPP

Among the study population, 24,808 patients (69.3%)
had CT-scans of the thorax and lungs performed dur-
ing the LCPP (Table 2). PET-scans (9,207 patients) and
x-rays of thorax (8,893 patients) were conducted
among 25.7% and 24.8% of the study population,
respectively. CT-scans of the abdomen were performed
among 15,233 patients (42.5% of the study population)
(Data not shown). The most common invasive exam-
inations performed among the study population were
bronchoscopies which were performed among 11,069
patients (30.9% of the study population) (Table 2).

Among patients who were registered with clinical
examinations, 37.4% had invasive examinations per-
formed during their LCPP (Table 4).

Cancer diagnoses and referrals to other CPPs
during the LCPP

During or up to 10 days after the LCPP, 1,537 patients
(1,270 patients with invasive examinations + 245
patients without invasive examinations + 22 patients
with no examinations at all or in total 4.3% of the study
population) were diagnosed with another cancer than
LC (Figure 1). The most common diagnoses were lung
metastases (803 patients) and metastases in mediasti-
num (153 patients) (Table 3). Primary thoracic malig-
nancies other than LC were found in 312 patients
including 157 patients with cancer in lymphoid tissues,
140 patients with pleural mesotheliomas, and 15
patients with cancer in thymus (Table 3). Primary
cancers of the metastases were only registered in 58
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Table 1. Characteristics of the study population of patients entering and completing a Danish lung cancer patient pathway (LCPP)

in the period 2013-2016 without getting a lung cancer diagnosis.

Total
n (%)

Total 35,809 (100)
Age®, median (5%;95%) 56 (29;73)
Age group®
<40 years 5,217 (14.6)
40-60 years 18,594 (51.9)
>60 years 11,998 (33.5)
Gender
Male 19,453 (54.3)
Female 16,356 (45.7)
Charlson’s Comorbidity Index”
0 18,231 (50.9)
1 6,763 (18.9)
2 5,048 (14.1)
>3 5,767 (16.1)

Patients registered with clinical examinations during LCPP
Yes
No

34,745 (97.0)
1,064 (3.0)

*Measured at baseline.

patients (5.8% of the patients registered with metas-
tases in the lungs, pleura, and mediastinum) during or
within 10 days after the LCPP. Among the 637 patients
who were registered with other cancers 27% were diag-
nosed with either breast-, colorectal- or kidney cancer
and the rest, with more rare cancer types (Data not
shown). Patients diagnosed with any type of cancer
during or up to 10 days after the LCPP were more
likely to have gone through invasive examinations

during the LCPP than patients not diagnosed with
cancer (OR: 9.52 95% CI:8.29;10.93) (Table 4).
Among patients not diagnosed with cancer during the
LCPP, 35.3% had invasive examinations performed
(Table 4).

Furthermore, 1,391 patients (3.9% of the study
population) were referred to another CPP during or
up to 10 days after the LCPP, primarily to CPPs for
colorectal cancer and head and neck cancer (Table 5).

Table 2. Invasive examinations, CT-scans of thorax and lungs and other radiographic examinations of the chest performed 30 days
prior to LCPP and during LCPP among the study population (n = 35,809) between year 2013-2016.

30 days prior to LCPP During LCPP
Examinations  Patients  Examinations  Patients
SKS code? n n (%)° n n (%)°
CT-scans of thorax and lungs and other radiographic examinations of the chest
CT-scans of thorax and lungs UXCCO00, UXCC75 9,478 9,150 (25.6) 26,358 24,808
(69.3)
High resolution CT-scans of lungs UXCc77 267 266 (0.7) 514 511 (1.4)
Ultrasound of thorax UXUC10, UXUC80E, UXUC, UXUC81 1,035 980 (2.7) 547 535 (1.5)
X-ray of thorax UXRC00, UXRCO5 20,455 18,613 10,250 8,893 (24.8)
(52.0)
PET-scan WDTPSFAXX, WDLPSFAXX 1,336 1,313 (3.7) 9,319 9,207 (25.7)
Invasive examinations of thorax, lungs and chest
Needle biopsy of lungs and pleura KTGD00, KTGA10, KGAC00, KGACO1 41 40 (0.1) 3,502 3,338 (9.3)
Bronchoscopic biopsy KUGC15, KUGC18 76 75 (0.2 5,858 5,794 (16.2)
Bronchoscopy UXUC62, KUGC12, KGCA98 85 83 (0.2 11,161 11,069
(30.9)
Other thoracoscopic procedures KGAA31, KGAA96, KTGA30A, KTGA30, KGAA10 803 749 (2.1) 2,015 1,931 (5.4)
Invasive examinations of other organs than thorax, lungs and chest
Biopsy KTPJO5, KTJJ0O, KTGAOO, KTHA10C, KTKAQO, 597 586 (1.6) 1,560 1,530 (4.3)
KTNE25A
Gastroscopy and colonoscopy KUJC15, KUJF35, KUJDO5, KUJF32, KUJDO02, KJFA15 1,716 1,679 (4.7) 418 410 (1.1)
Cystoscopy KUKCO02, 495 480 (1.3) 58 58 (0.2)
KUDB02
Otomicroscopy KUDB22 134 132 (0.4) 30 29 (0.1)
Rhinoscopy KUDHO02A 110 103 (0.3) 34 34 (0.1)
Laryngoscopy KUDQ12 624 525 (1.5) 180 172 (0.5)
Coronary arteriography via femoral UXAC85A 224 220 (0.6) 52 52 (0.1)
artery
Bone marrow aspiration: iliac crest KTNE20A 224 218 (0.6) 53 53 (0.1)

SKS code: Codes from Sundhedsvaesenets Klassifikations System in Denmark (Classification System of the Healthcare System. Our translation).

bProportions of the total study population (n = 35,809).
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Table 3. Patients diagnosed with cancer (according to ICD-10
registrations in NPR) among the study population during the
lung cancer patient pathway (LCPP) and within 10 days after
LCPP.

Patients®
n

Primary cancers in the chest

Cancer in lymphoid tissues 157
(ICD-10: C81-C86)°

Malignant pleural mesothelioma 140
(ICD-10: C450)°

Cancer in thymus 15
(ICD-10: €37)°

Cancer in other connective tissue <10
(ICD-10: C49)°

Primary non-MM peritoneal cancer <5
(ICD-10: C48)°

Kaposis sarcoma NA
(ICD-10: C46)°

Cancer in peripheral nervous system NA
(ICD-10: C47)°

Secondary malignancies

Lung metastases 803
(ICD-10: C780)°

Metastases in mediastinum 153
(ICD-10: C781)°

Pleural metastases 43
(ICD-10: C782)°

Other cancers 637

°In cases where patients are diagnosed with more than one cancer, the first
diagnosis is included.

PICD-10 classification codes from World Health Organizations medical clas-
sification list.

Non-malignant pulmonary diseases diagnosed
during or after the LCPP

During the LCPP and up to 28 days after, 6,826
patients (19.1% of the study population) were diag-
nosed with NMPDs. The most common diagnoses
being chronic respiratory disease of the lower airways
in 2,536 patients and pneumonias in 2,460 patients.
However, 1,033 patients were diagnosed with sarcoido-
sis, while pulmonary abscesses and interstitial lung
diseases were found in 677 patients, pleura effusions

in 650 patients, and more rare diseases in 219 patients
(Table 6).

Discussion

This population-based study of patients who in recent
years went through the Danish LCPP without being
diagnosed with LC describes a group of patients that is
generally ignored when assessing the outcome of and/
or the quality of the diagnostic cancer work-up.
However, this group of patients actually constitutes
the majority of patients completing a LCPP [9]. To
our knowledge only one study has previously studied
the outcome of organ specific Danish CPPs. In that
study 7.1% of patients who entered a LCPP without
being diagnosed with cancer were referred to a second
CPP within 6 months of follow-up compared to 3.9%
in the present study with a follow-up period of
10 days [15].

Patients who enter a LCPP without being diagnosed
with LC tend to be younger than patients generally
diagnosed with LC since the majority of the study
population was 40-60 years of age, and the majority
of patients diagnosed with LC in Denmark in 2016 was
60-80 years of age [16].

Almost every patient in the study population had
CT-scans of thorax and lungs conducted either 30 days
prior to (25.6% of the study population) or during
(69.3% of the study population) the LCPP. A high
number of patients had CT-scans of the abdomen
performed either 30 days prior to or during the
LCPP. This finding may reflect that CT-scan of the
upper abdomen is a part of the diagnostic workup for
suspected LC. Or it may reflect clinical suspicion of
intestinal cancer prior to referral or during the LCPPs
or it may be that the patients were referred to the LCPP
as a result of an accidental finding on the CT-scan of
abdomen or vice versa.

A group of 1,064 patients (3.0% of the study popula-
tion) had no examinations registered at all in NPR
during LCPP, but many of these patients had probably
radiographic examinations of the chest performed
prior to the LCPP.

Table 4. Univariate logistic regression analysis of the association between invasive or non-invasive lung cancer patient pathway
(LCPP) and the risk of being diagnosed with cancer during LCPP and 10 days after LCPP among patients who were registered with

clinical examinations during the LCPP.

Cancer

Total Yes No

n (%) n (%) n (%) OR® (95% CI)° P-value
Total® 34,745 (100) 1,515 (4.4) 33,230 (95.6) - -
LCPP type <0.001
Non-invasive 21,759 (62.6) 245 (16.2) 21,514 (64.7) 1 (ref)
Invasive 12,986 (37.4) 1,270 (83.8) 11,716 (35.3) 9.52 (8.29;10.93)

?0dds-ratio.

BConfidence Interval.

“Analysis includes the subpopulation of patients who were registered with clinical examinations during the LCPP (n = 34,745).



The large proportion of patients (4.3% of the study
population) being diagnosed with other types of can-
cers than LC during or up to 10 days after the LCPP,
including other primary thoracic malignancies under-
scores that these patients are in a high risk of having
serious diseases even though they were not diagnosed
with LC during the LCPP. Only 5.8% of the patients
who were registered with metastases during and
10 days after the LCPP were registered with primary
cancers within the time frame. This may indicate that
the studied time interval did not allow for obtaining

Table 5. Patients referred to another organ-specific cancer
patient pathway (CPP) among the study population during
LCPP and within 10 days after the LCPP.

Patients®
n (%)

Total 1,391 (100)
Colorectal CPP 252 (18.1)
Head and neck CPP 216 (15.5)
Urinary CPP 141 (10.1)
Non-specific symptoms and signs of cancer CPP 139 (10.0)
Breast CPP 131 (9.4)
Gastrointestinal CPP 109 (7.8)
Lymphatic and leukaemia CPP 66 (4.7)
Prostate CPP 53 (3.8)
Metastasis with unknown primary tumor CPP 53 (3.8)
Pleura CPP 38 (2.7)
Ovarian CPP 38 (2.7)
Pancreas CPP 38 (2.7)
Myeloma CPP 24 (1.7)
Uterus CPP 19 (1.4)
Melanoma CPP 15 (1.1)
Other CPPs® 59 (4.2)

°In cases where patients are referred to more than one CPP, the first CPP
after LCPP is included.
BCPPs including <15 patients.

Table 6. Non-malignant pulmonary diseases (NMPD) diagnosed
in 6,826 patients (according to ICD-10 registrations in NPR)
among the study population during the lung cancer patient
pathway (LCPP) and within 28 days after the LCPP.

Patients
n

Chronic respiratory disease of lower airways 2,536
(ICD-10: DJ4)?

Pneumonia 2,460
(ICD-10: DJ1)?

Sarcoidosis 1,033
(ICD-10: DD86)*

Pulmonary abscess and interstitial lung disease 677
(ICD-10: DJ8)?

Pleural effusion 650
(ICD-10: DJ90 - DJ919)*

Necrotizing vasculitis 83
(ICD-10: DM31)?

Aspergillosis 54
(ICD-10: DB44)*

Lung diseases due to external agents 41
(ICD-10: DJ6)?

Tuberculosis 41
(ICD-10: DA31)?

4ICD-10 classification codes from World Health Organizations medical clas-
sification list.
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a definite specific pathological diagnosis, which may
however be reflected in the types of other organ-
specific CPPs to which 3.9% of the study population
were referred during or shortly after the LCPP.

As expected, there was a significant association
between going through invasive examinations during
the LCPP and getting a cancer diagnosis during the
LCPP. Since the diagnosis of cancer is generally based
on a biopsy, our finding may simply be due to con-
founding by indication.

The majority of patients diagnosed with other can-
cers than LC during the LCPP had lung metastases.
The most frequent primary cancer diagnosed during
the LCPPs was cancer in lymphoid tissues, probably
due to the predominance for an intra-thoracic onset
and involvement [17,18]. The prevalence of other can-
cer diagnoses than LC and the demands for gastrosco-
pies, colonoscopies, and other examinations stress the
need of a close collaboration between relevant special-
ities in the diagnostic process of cancer. This may in
particular be relevant during the LCPP as metastases
are frequent in the lungs.

A large group of patients 6,826 (19.1% of the study
population) were diagnosed with NMPDs during or
28 days after the LCPP. Many of these diagnoses repre-
sent diseases which may mimic LC and have important
consequences regarding treatment. This finding reflects
that these patients besides from having the diagnosis of
LC dismissed actually benefit from participating in the
LCPP, even though diagnostic work-up probably was
performed after completion of the LCPP, and some of
the diagnoses, especially the chronic respiratory diseases
of lower airways, may have been known before the LCPP.

Strengths and limitations

This study presents data from a large national popula-
tion-based study, on a relevant, but rather undescribed
group of patients that have been referred to the Danish
LCPP, and who were registered without a diagnosis of
LC. The large study population has enabled us to pre-
sent an overview of the outcome of this diverse group
of patients and provide multivariate, in-depth analyses
and results.

Limitations do apply. We have only been able to
accurately register the diagnoses of other types of can-
cers, referral to other CPPs, and NMPDs in relation to
the LCPP and shortly after. Some patients may have
been diagnosed later, and thus we may have under-
estimated the true diagnostic yield of the LCPP in this
group of patients. Supplementing our data with data
from other sources eg medical records or
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prospectively collected data could have provided vali-
dation and additional information.

Conclusion

This large population-based study based on 35,809
patients  contributes  with  knowledge  about
a population, which is inadequately described in the
literature: patients completing a LCPP without being
diagnosed with LC. A large proportion of patients were
exposed to uncomfortable and to some extent risky
invasive procedures, and 1,537 patients were diagnosed
with another type of cancer than LC during the LCPP,
including 312 patients with other primary thoracic
malignancies. This underlines that LCPP besides diag-
nosing LC may contribute significantly in diagnosing
other primary and secondary cancers in lung, pleura
and mediastinum as well as clinically important non-
malignant diseases.
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Appendix A.

Table A1. Invasive examinations performed among the study
population (n = 35,809) 30 days prior to the lung cancer
patient pathway (LCPP) and during the LCPP between year
2013-2016.

SKS code® Description of examination
KTGDOO Needle biopsy of lung

KTGA10 Needle biopsy of pleura

KGAC00 Biopsy of pleura

KGACO1 Percutaneous endoscopic biopsy of pleura
KUGC15 Bronchoscopic biopsy of bronchi or trachea
KUGC18 Bronchoscopic biopsy of lung

UXuce2 Bronchoscopic ultrasound

KUGC12 Flexible bronchoscopy

KGCA98 Other bronchoscpic procedure of bronchi
KGAA31 Thoracoscopy

KGAA96 Open or percutaneous pleuracentesis
KTGA30A Diagnostic thoracocentesis

KTGA30 Thoracocentesis

KGAA10 Administration of pleural catheter
KTPJO5 Needle biopsy of lymph node

KTJJoo Percutaneous needle biopsy of liver
KTGA00 Needle biopsy of chest wall

KTHA10C Needle biopsy of chest/breast

KTKA00 Needle biopsy of kidney incl. pelvis
KTNE25A Bone marrow biopsy, iliac crest

KTNE20A Bone marrow aspiration: iliac crest
KUJC15 Esophagoscopy with biopsy

KUJF35 Colonoscopy with biopsy

KUJDO5 Gastroscopy with biopsy

KUJF32 Colonoscopy

KUJD02 Gastroscopy

KJFA15 Endoscopic polypectomy of colon
KUKC02 Cystoscopy

KUDB22 Otomicroscopy

KUDBO02 Otoscopy

KUDHO02A Rhinoscopy

KUDQ12 Laryngoscopy

UXAC85A Coronary arteriography via femoral artery

%SKS code: Codes from Sundhedsvasenets Klassifikations System in
Denmark (Classification System of the Healthcare System. Our
translation).
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