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KEY MESSAGES

e Eight percent of NSSC-CPP referrals yielded cancer diagnoses, with two additional cancers diagnosed in a
6-month follow-up.

o Over one-fourth of referrals to NSSC-CPP were redirected to other departments or general practitioners.

e This study outlines the diagnostic flow for all NSSC-CPP-referred patients, offering unique insights crucial for
comparing European diagnostic practices.
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ABSTRACT
Background: Since 2012, Cancer Patient Pathways for Non-specific Symptoms and Signs of Cancer
(NSSC-CPP) have been implemented in Scandinavia and UK.

Objectives: This study aimed to describe the diagnostic flow for all patients referred from 1 2023
o : c ] Accepted 12 December
January to 30 June 2020 to the NSSC-CPP in the Diagnostic Centre in Farsg (DC-F), Denmark. 2023
Methods: During the study period, we prospectively recorded information on the diagnostic flow,
including: pathway trajectory, symptoms and findings leading to referral, diagnostic procedures KEYWORDS

and diagnoses at the end of DC Farsg work-up and within 6-months for all patients referred to
the NSSC-CPP in DC Farsg using electronic patient files and the Danish National Patient Registry
(DNPR).

Results: Of the 314 referrals to DC Farsg, 227 had diagnostic work-up in DC Farsg, the remaining
were redirected to other CPPs (n=11), outpatient clinics (n=45) or redirected to general practice
(n=25). Of total referrals, 25 (8%) received a malignant diagnosis, 20 (6%) a non-malignant but
clinically relevant diagnosis with initiation of treatment, 16 (5%) a non-malignant diagnosis but
no treatment needed and in 253 (81%) referrals no severe new condition was diagnosed. Two
(1%) additional malignancies were diagnosed within a 6-month follow-up period.

Conclusion: By tracking all patients referred to the NSSC-CPP in DC Farsg, including those
redirected, this is the first study to describe the diagnostic flow for all patients referred to a
diagnostic centre in Denmark. This knowledge is important for further organisation and planning
of the NSSC-CPP.

Non-specific symptoms;
diagnostic centre; cancer
patient pathway;
diagnoses

Introduction

Early diagnosis of cancer is a priority of governments
in the Global North, which in the United Kingdom (UK)
led to the implementation of two-week wait referrals
(2WW) to support general practitioners (GPs) in fast
detection of cancer [1]. Similarly, Cancer Patient
Pathways (CPPs) or clinical guidelines to expedite the
investigation, diagnosis, and treatment of symptomatic
individuals have been introduced in Norway [2],

Sweden [3], United Kingdom [4], Spain and New
Zealand [5,6]. In Denmark, since 2007, patients with
alarm symptoms of cancer can be referred to an Organ
Specific Cancer Patient Pathway (OS-CCP), which is a
standardised fast-track pathway established for 31 sus-
pected cancer types [7]. However, more than half of
patients with cancer present with vague or non-specific
symptoms, such as unexplained weight loss, fatigue or
anaemia, which do not qualify for an OS-CPP [8].

CONTACT Christina Sadolin Damhus @ chda@sund.ku.dk @ The Centre of General Practice, Department of Public Health, University of Copenhagen,

Copenhagen, Denmark

© 2024 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http:/creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited. The terms on which this article has been published allow the posting of the
Accepted Manuscript in a repository by the author(s) or with their consent.


http://orcid.org/0000-0002-8628-5662
http://orcid.org/0000-0001-9369-3376
mailto:chda@sund.ku.dk
https://doi.org/10.1080/13814788.2023.2296108
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=
http://www.tandfonline.com

2 ‘ C.S. DAMHUS ET AL.

Consequently, in 2012, an additional CPP for
non-specific symptoms and signs of cancer (NSSC-CPP),
also referred to as the ‘diagnostic pathway, was imple-
mented in Denmark and in 2015 copied to Norway
and Sweden (Box 1) [2,3, 9]. Likewise, with inspiration
from Denmark, UK, introduced in 2017 NSSC-CPPs, in
different versions to reflect local healthcare systems
and clinical priorities [10-15].

As far as we are aware, no studies have followed
the trajectory of a consecutive cohort of patients first
referred to the NSSC-CPP irrespective the setting in
which the following work-up was carried out. This
information is essential to document quality in the
diagnostic centre’s decisions and assess the outcomes
in patients referred to these centres. Therefore, this
study aimed to describe the diagnostic flow, including
pathway trajectory, symptoms and findings leading to
referral, diagnostic procedures, diagnoses at the end of
DC work-up and new malignant diagnoses within a
six-month follow-up period for all patients referred
from 1 January to 30 June 2020 to the NSSC-CPP in
the Diagnostic Centre in Farsg (DC Farsg), Denmark.

Box 1. The Cancer Patient Pathway for Non-specific
Symptoms and Signs of Cancer (NSSC-CPP) in Denmark:
Setting, Guidelines and Practice

In the Danish healthcare system, general practitioners (GP) are gatekeepers
to the secondary healthcare system and the CPPs and NSSC-CPPs are most
often initiated by GPs [1]. The first mandatory step of the NSSC-CPP
includes anamnesis, objective examination and a pre-specified blood
panel. If deemed necessary diagnostic images as X-ray, ultrasound or CT
scan may be added after this initial work-up. According to national
guidelines, GPs can take this second step themselves or send patients
directly to the hospital departments responsible for NSSC-CPP [2]. These
departments, often referred to as diagnostic centres (DC), are responsible
for all diagnostic steps, such as further diagnostic work-up or redirection of
the patient [2]. Twenty-one diagnostic centres are implemented across the
five health regions in Denmark where regional and intra-regional
differences regarding organisational and clinical practice have been
demonstrated in the diagnostic centres [4-6].

About 10% of patients referred to the NSSC-CPP in Denmark are
diagnosed with cancer after completed workups and the remaining
90% receive either a diagnosis of another disease or no disease [1].
Previous studies in Denmark have described the characteristics of the
NSSC-CPP referred population and focused on the risk of cancer,
another serious disease, or mortality in this population [8-13].
However, these patients constitute a heterogeneous group and the
work-up most often requires expertise from different medical
specialities in the secondary health care sector [14]. Some patients
referred to the NSSC-CPP are redirected by consultants in the
diagnostic centre either to an OS-CPPs, investigation in other
out-patient clinics or referred back to the general practitioner.

Methods
Study population

This study is a descriptive prospective study including all
patients in the NSSC-CPP referred to the DC Farsg in
North Denmark Region from 1 January to 30 June 2020.
Data on symptoms and findings leading to referral and

details on DC work-up were recorded daily on paper
sheets by the DC Farsg doctors and later transferred to
electronic files. Information about diagnoses obtained in
the following six months was obtained from the Danish
National Patient Registry (DNPR)[16]. For all patients
rejected from DC investigation, data on outcomes were
collected from a search in DNPR. Patients were identified
and tracked in the registries by the unique personal iden-
tity number assigned to all Danish citizens at birth or
immigration [17].

DC Farso setting

Since 2018, the DC Farsg has been responsible for
work-up in all patients with non-specific symptoms in
the catchment area of Aalborg University Hospital
(Aalborg UH), with about 250,000 inhabitants. The
staff in DC Fars@ consists of three senior consultants,
all with speciality in internal medicine and additional
subspecialty in nephrology, gastroenterology, and
hepatology. In 2018, 665 patients were referred to the
NSSC-CPP in DC Farsg, which increased to 724 in 2021.

Redirection and organisation of diagnostic
workup in DC Farso

Within the NSSC-CPP, the mandatory first step for the
GP is to order predefined laboratory analyses. In cases
where these blood tests do not give a clue to the
direction of further work-up and where suspicion of
malignancy is maintained, the GPs can either order a
diagnostic X-ray, ultrasound or CT scan or refer the
patient directly to the DC Farse. If the GP decides to
order a CT scan, the GP is urged to await a description
before eventually referring to the DC Farsg. One of the
three consultants in DC Farsg evaluates all referrals to
the NSSC-CPP. Based on symptoms and findings as out-
lined in the referral letter, previous disease history with
previous examinations, obtained by reviewing medical
files in DNPR, the consultants make the decision on the
following diagnostic process and if the patient needs to
be directed to other units within the healthcare system,
e.g. patients with microcytic anaemia are referred
directly to OS-CPP for suspected colorectal cancer. This
initial decision about selected trajectory is thus based
on accessible data but without physical consultation.

Diagnostic flow

The following outcomes constitute the diagnostic flow
within this study and are described for the entire study
population:



- Pathway trajectory
«  Redirection of referrals into OS-CPP, Acute hos-
pital admission, Qut-patient clinic, GP, DC Farsg
Symptoms and findings leading to referral
List of predefined categories based on symp-
toms and findings that had been the most
prevalent reasons for referral in the preceding
years in DC Farsg: weight loss, fatigue, anaemia,
abnormal laboratory values, abnormal x-ray,
severe itching, sweats, no symptoms.
Diagnostic procedures
« (T scan, X-ray, ultrasound, MRI, gastroscopy, colo-
noscopy, sigmoidoscopy, capsule endoscopy.
« New diagnoses at the end of DC Farsg work-up
and within a 6-month follow-up period

Malignant diagnosis, Non-malignant but clini-
cally relevant diagnosis with initiation of treat-
ment, Non-malignant diagnosis without initiation
of treatment, No serious condition diagnosed
(none of the above-referenced categories).

Ethical considerations

In Denmark, approval from the Research Ethics
Committee is only required for interventional studies.
The study, including access to electronic follow-up in
DNPR was approved by the Board at Aalborg University
Hospital. As there is no contact with individual patients,
approval from Ethics Committee is not mandatory.

Results
Study population characteristics

The study population comprises 314 referrals based on
307 patients referred to the NSSC-CPP in DC Farse.
Seven patients were readmitted to NSSC-CCP for vari-
ous reasons, often because the patient was included in
another CPP at first referral or did not show up.
Ninety-five percent were referred by GPs with a median
of 3.3 patients (range 0-10) per GP. Median age of
patients was 65years (range 18-92) and more women
165 (53%), than men.

Diagnostic flow

Pathway trajectory. As illustrated in Figure 1, 11 (4%) of
the 314 referrals were redirected by the DC Farsg
consultants to a relevant OS-CPP, 45 (14%) to out-
patient clinics, 25 (8%) returned to GP with advice, six
(2%) were referred to acute hospital admission while
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waiting for a consultation in DC Farsg, thus 227 (72%)
for investigation in the NSSC-CPP in DC Farsg. After DC
work-up in these 227 patients, 25 (11%) were redirected
to relevant OS-CPP, 20 (9%) to other hospital
departments, 87 (38%) to out-patient clinic Farsg, 92
(41%) returned to GP with advice and three patients
(1%) cancelled their appointment, illustrated in Figure 2.

Symptoms and findings leading to referral. Symptom
categories were predefined and referrals were often
reported with more than one of the following symptoms
thereby adding up to more than 100% (Figure 3):
weight loss 106 (34%), fatigue 73 (23%), anaemia 55
(18%), abnormal laboratory values 86 (27%), abnormal
x-ray 32 (10%), severe itching 5 (2%), sweats 14 (4%),
no symptoms 28 (9%) and missing information on
symptoms were reported for 15 (5%) referrals.

Diagnostic procedures. Of 314 referrals, CT scan was
performed before DC Farsg in 117 (37%) referrals, CT
scan in DC Farsg 98 (31%), X-ray 12 (4%), ultrasound
27 (9%), MRI 4 (1%), PET/CT 13 (4%), and no imaging
was done for 87 (28%) referrals. Of the 314 referrals,
gastroscopy was performed in 44 (14%) referrals,
gastroscopy or colonoscopy just before DC Farsg
referral 29 (9%), colonoscopy 7 (2%), sigmoidoscopy 1
(<0%), capsule endoscopy 1 (<0%) and in 249 (80%)
referrals no endoscopies were performed. When the
NSSC-CPP DC Farsa referrals (n=227) were considered,
the most used clinical procedure was CT scan
performed in 196 (86%) of referrals before or within
DC Farsg work-up.

Diagnoses after DC Farse work-up and within a 6-month
follow-up period. In total, 25 of 314 referrals (8%) were
diagnosed with a new malignancy (Figure 1). Of the
314 referrals, 20 (6%) were diagnosed with a non-
malignant but clinically relevant diagnosis with initiation
of treatment, 16 (5%) a non-malignant diagnosis but no
treatment initiated, and in 253 (81%) referrals no severe
new condition was diagnosed, meaning that none of
the above-described conditions was diagnosed. After
completed diagnostic workups, two additional cancers
were diagnosed within a six-month follow-up period
(Appendix 1 for details). A detailed description of all
diagnoses is presented in Table 1.

Discussion
Main findings

Twenty-five (8%) of 314 referrals were diagnosed with
cancer. In 253 (81%) referrals no severe new condition
was diagnosed. We found that more than one-fourth
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Figure 1. Patient trajectory and diagnostic outcomes for all referrals to The Cancer Patient Pathway for Non-specific Symptoms
and Signs of Cancer (NSSC-CPP) in diagnostic centre, Farsg (DC Farsg) (N=314).

of referrals to NSSC-CPP were redirected to other hos-
pital departments or GPs. In patients accepted for
work-up in DC Farsg, 17 (5%) were diagnosed with a
non-malignant but clinically relevant diagnosis with
initiation of treatment and 14 (4%) with a non-malignant
diagnosis but no need for initiation of treatment. Two
additional (1%) cancers were diagnosed within a
six-month follow-up.

Strengths and limitations

This study’s primary strength lies in its prospective
design and detailed diagnostic flow tracking for all
patients referred to the NSSC-CPP. Unlike many studies
that overlook patients who drop out or are redirected,
our comprehensive approach includes them, prevent-
ing selection bias common in such reports. A weakness
is related to the small sample size, with 314 included
referrals representing a half year of NSSC-CPP activity
in DC Farse. A greater sample size would provide a
more valid description, for example, according to trends
in types of cancer diagnosed. Additional, NSSC-CPP

data from other DCs in Denmark would increase the
extern validity of this study. Still, this study is valuable
and unique due to its complete and long-term
follow-up of all referrals to one Diagnostic Centre,
ensuring high internal validity. Investigating NSSC-CPP
referral effects on mortality would be interesting but
requires a longer follow-up or larger sample size. Due
to diverse NSSC-CPP organisations in Denmark, our
findings may not directly apply elsewhere, lowering
external validity. Nevertheless, our observations remain
relevant for comparing practices within and outside
Denmark.

Comparison with existing literature

Other European studies on NSSC-CPP populations
reported cancer diagnoses in 11%-22% [18-23], sur-
passing our 8%. Notably, most studies were conducted
just after Denmark’s NSSC-CPP introduction (2012-
2015). The NSSC-CPP facilitated easier GPs referrals for
non-specific symptoms likely contributing to higher
early malignancy detection. This phenomenon parallels
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Figure 2. Detailed description of patient trajectory and diagnostic outcomes for patients with diagnostic work-up within The
Cancer Patient Pathway for Non-specific Symptoms and Signs of Cancer(NSSC-CPP) in diagnostic centre, Farsg (DC Farsg) (N=227).

initial rounds of screening programs, capturing both
prevalent and incident cases, potentially explaining the
elevated cancer rates observed in those studies.

The threshold for when to refer patients to diag-
nostic work-up might also be lowered due to current
political and societal focus on cancer prevention and
cancer diagnostics [24,25]. In comparison, a Swedish
prospective study found that 22% of referrals to the
Swedish NSSC-CPP were diagnosed with cancer, and
in UK, this number was 8% [26,27]. We do not have
an explanation for these geographical variations. It
might be linked to variations in the referral criteria to
the NSSC-CPP within each country or the fear of miss-
ing a malignant diagnosis. Increased focus in Denmark

on the risk of receiving legal complaints it is likely
that many doctors have changed diagnostic strategies
in a more defensive direction.

Although data for this study was collected during
COVID-19, we did not experience any remarkable
changes regarding numbers of NSSC-CPP referrals or
cancer incidence compared to previous years. In this
study, CT scan was the most used diagnostic imaging
as 68% received a CT scan or PET/CT. Jgrgensen and
colleagues found a similar number, which reported
this percentages to be 69% [28]. Furthermore, when
examining the NSSC-CPP DC Farsg referrals (n=227)
only, we found that 86% had a CT scan before or
within the DC Farsg workup. CT scans are an essential



6 C.S. DAMHUS ET AL.

Figure 3. Reported symptoms and findings leading to referral (%) on 314 referrals to the Cancer Patient Pathway for Non-specific
Symptoms and Signs of Cancer (NSSC-CPP) in diagnostic centre, Farsg (DC Farsg).

tool within cancer diagnostics but might also increase
incidental findings [29].

Only one study has investigated incidental findings
in the context of the NSSC-CPP[30]. This study was
based on data from the Oxfordshire’s, Suspected
CANcer (SCAN) referral pathway, a UK version of the
Danish NSSC-CPP [30]. Researchers found that 987
(95%) of patients referred to the SCAN pathway had
at least one additional finding reported. Of the inci-
dental findings, 140 (14%) were clinically significant. It
means that people undergo extended testing, which
for some is beneficial but for others might lead to
overdiagnosis.

Future studies might investigate the effect of this
high number of CT scans, including the radiation risk,
incidental findings and overdiagnosis, to balance the
benefits and harms of the NSSC-CPP.

Implications for research, clinical practice and
policy

No systematic review has been conducted; however,
through a comprehensive review of the existing liter-
ature, we have discovered that no previous study in
Europe has specifically examined the follow-up of
patients who are referred to a diagnostic centre but
do not proceed with the diagnostic work-up and are
instead redirected to other healthcare facilities.
However, this is an essential element if policymakers
or others want to estimate the actual effect of the

NSSC-CPP implementation. This study contributes to
the existing literature by showing that more than
one-fourth of patients first referred to the NSSC-CPP
were redirected to other hospital departments or back
to the GPs, which indicates that the inclusion criteria
for the NSSC-CPP are not well defined or may not be
agreed upon between health professionals. This study
contributes with an important description of patient
trajectories, which should be investigated in more
detail in larger follow-up studies to assess benefits
and potential harms of the NSSC-CPP. In this study, 25
patients were redirected to GPs without further diag-
nostic work-up. Of these, one patient was later diag-
nosed with new malignancy in the six-month
follow-up. Although our sample size was small, it indi-
cates that the consultants at the diagnostic centre
most often make a qualified choice regarding which
diagnostic trajectory is most suitable for the individ-
ual patient. At the same time, no serious condition
was diagnosed in 253 (81%) referrals. However, it is a
problematic and valuable judgement on how many
‘missed’ cancers can outweigh the number of patients
that are spared for excessive testing and potential
overdiagnosis. More prognostic studies assessing the
consequences of potential false positives, incidental
findings, overdiagnosis and overtreatment in long-term
follow-up studies are needed to support such deci-
sions. Also, future studies might assess whether
NSSC-CPP  diagnostic workup decreases overall
mortality.



Table 1. Diagnoses for all 314 referred patients after work-up
and within a 6-month follow-up period.

Malignancies (n=2) in six patients referred to acute hospital
admission

Lung 1
Pancreas 1
Malignancies (n=5) in 11 patients referred to an OS-CCP
Gastrointestinal tract 4
Lung
Malignancies (n=18) in 227 patients accepted for DC work-up
Lung
Gastrointestinal tract
Breast
Renal
Sarcoma
Seminoma
Lymphoma
Polycythaemia vera
Non-malignant but clinically relevant diagnosis with initiation of
treatment (n=20)
Rheumatic polymyalgia and vasculitis
Gastric ulcer
Liver insufficiency and autoimmune hepatitis
Pneumonia
Myocardial infarction
Atrial fibrillation
Thyrotoxicosis
Celiac disease
Biliary diarrhoea
Hemochromatosis
Hepatitis C
Pancreatic insufficiency
Secondary polycythaemia
Non-malignant diagnosis without initiation of treatment (n=16)
Infection with spontaneous remission
Monoclonal gammopathy unknown significance
Sarcoidosis
Gallstone
Menorrhagia
Anaemia following gastric bypass
Bleeding after biopsy in colon, spontaneous remission
New malignancies (n=2) within 6-month follow-up

—

NN NN N S ST N LN =mm =N DO

PN T =)

Cervical cancer with abdominal carcinosis 1
Oesophageal cancer 1
Conclusion

This study is the first to follow the trajectory of all
patients referred to the Cancer Patient Pathway for
Non-specific Symptoms and Signs of Cancer (NSSC-CPP)
in Denmark. Thereby, this study adds new knowledge
on patients redirected to other hospital departments
or GPs after NSSC-CPP referrals, which included more
than one-fourth of referrals. Eight percent of referrals
were diagnosed with cancer within the diagnostic pro-
cess and two additional cancers were diagnosed
within a 6-month follow-up period. This study contrib-
utes by providing an in-depth description of all
patients regardless of later redirection, which is
important in the future organisation of the NSSC-CPP.

Disclosure statement

The authors report no conflicts of interest. The authors alone
are responsible for the content and writing of the paper.

EUROPEAN JOURNAL OF GENERAL PRACTICE . 7

ORCID

Christina Sadolin Damhus
John Brandt Brodersen

http://orcid.org/0000-0002-8628-5662
http://orcid.org/0000-0001-9369-3376

References

[1] National Health Service UK. The NHS Cancer Plan. A
plan for investment. A plan for reform. 2000. [cited
2022 April 27]. Available from: https://www.thh.nhs.uk/
documents/_Departments/Cancer/NHSCancerPlan.pdf.

[2] Helsedirektoratet. diagnostisk-pakkeforlop-for-pasienter-
med-uspesifikke-symptomer-pa-alvorlig-sykdom-
som-kan-vaere-kreft [The Norwegian directorate of
health. Cancer patient pathway for patient with non spe-
cific signs and symptoms of cancer]. cited 2019
November 19]. Available from: https://www.helsedirektora
tet.no/pakkeforlop/diagnostisk-pakkeforlop-for-pasienter-
med-uspesifikke-symptomer-pa-alvorlig-sykdom-
som-kan-vaere-kreft/inngang-til-pakkeforlop-for-pasiente
r-med-uspesifikke-symptomer. Norwegian.

[3] Cancercentrum. Allvarliga ospecifika symtom som kan
bero pa cancer Standardiserat vardforlopp [Serious
non specific symptoms that can be cancer. Standardised
cancer patient pathways]. 2018. [cited 2019 November
21]. Available from: https://www.cancercentrum.se/
globalassets/vara-uppdrag/kunskapsstyrning/varje-dag-
raknas/vardforlopp/kortversioner/pdf/kortversion-sv
f-allvarliga-ospecifika-symtom-cancer.pdf. Swedish.

[4] National Institute for Health and Care Excellence (NICE).
Referral guidelines for suspected cancer 2005. [cited
2022 April 27]. Available from: https://www.nice.org.uk/
guidance/cg27.

[5] Prades J, Espinas JA, Font R, et al. Implementing a
Cancer Fast-track Programme between primary and
specialised care in Catalonia (Spain): a mixed methods
study. Br J Cancer. 2011;105(6):1-9. doi: 10.1038/bjc.
2011.308.

[6] New Zealand Ministry of Health. Suspected Cancer in
Primary Care: guidelines for investigation, referral and
reducing ethnic disparities 2009. [cited 2022 April 271.
Available from: https://www.health.govt.nz/publication/
suspected-cancer-primary-care-guidelines-investigation-
referral-and-reducing-ethnic-disparities.

[7]1 Probst HB, Hussain ZB, Andersen O. Cancer patient
pathways in Denmark as a joint effort between bureau-
crats, health professionals and politicians—a national
Danish project. Health Policy. 2012;105(1):65-70. doi:
10.1016/j.healthpol.2011.11.001.

[8] Vedsted P, Olesen F. A differentiated approach to refer-
rals from general practice to support early cancer diag-
nosis - the Danish three-legged strategy. Br J Cancer.
2015;112 Suppl 1(Suppl 1):565-S69. doi: 10.1038/bjc.
2015.44.

[9] Danish Health Authority. Diagnostisk pakkeforlgb for
patienter med uspecifikke symptomer pa alvorlig syg-
dom, der kunne veaere kraft [The cancer patient path-
way for patient with non specific signs and symptoms
of cancer]. Copenhagen 2016. [Danish]. [cited 2021
June 10]. Available from: https://www.rm.dk/api/
NewESDHBlock/DownloadFile?agendaPath=%5C%5CRM
APPS0221.0nerm.dk%5CCMSO01-EXT%5CESDH%20


https://www.thh.nhs.uk/documents/_Departments/Cancer/NHSCancerPlan.pdf
https://www.thh.nhs.uk/documents/_Departments/Cancer/NHSCancerPlan.pdf
https://www.helsedirektoratet.no/pakkeforlop/diagnostisk-pakkeforlop-for-pasienter-med-uspesifikke-symptomer-pa-alvorlig-sykdom-som-kan-vaere-kreft/inngang-til-pakkeforlop-for-pasienter-med-uspesifikke-symptomer
https://www.helsedirektoratet.no/pakkeforlop/diagnostisk-pakkeforlop-for-pasienter-med-uspesifikke-symptomer-pa-alvorlig-sykdom-som-kan-vaere-kreft/inngang-til-pakkeforlop-for-pasienter-med-uspesifikke-symptomer
https://www.helsedirektoratet.no/pakkeforlop/diagnostisk-pakkeforlop-for-pasienter-med-uspesifikke-symptomer-pa-alvorlig-sykdom-som-kan-vaere-kreft/inngang-til-pakkeforlop-for-pasienter-med-uspesifikke-symptomer
https://www.helsedirektoratet.no/pakkeforlop/diagnostisk-pakkeforlop-for-pasienter-med-uspesifikke-symptomer-pa-alvorlig-sykdom-som-kan-vaere-kreft/inngang-til-pakkeforlop-for-pasienter-med-uspesifikke-symptomer
https://www.helsedirektoratet.no/pakkeforlop/diagnostisk-pakkeforlop-for-pasienter-med-uspesifikke-symptomer-pa-alvorlig-sykdom-som-kan-vaere-kreft/inngang-til-pakkeforlop-for-pasienter-med-uspesifikke-symptomer
https://www.cancercentrum.se/globalassets/vara-uppdrag/kunskapsstyrning/varje-dag-raknas/vardforlopp/kortversioner/pdf/kortversion-svf-allvarliga-ospecifika-symtom-cancer.pdf
https://www.cancercentrum.se/globalassets/vara-uppdrag/kunskapsstyrning/varje-dag-raknas/vardforlopp/kortversioner/pdf/kortversion-svf-allvarliga-ospecifika-symtom-cancer.pdf
https://www.cancercentrum.se/globalassets/vara-uppdrag/kunskapsstyrning/varje-dag-raknas/vardforlopp/kortversioner/pdf/kortversion-svf-allvarliga-ospecifika-symtom-cancer.pdf
https://www.cancercentrum.se/globalassets/vara-uppdrag/kunskapsstyrning/varje-dag-raknas/vardforlopp/kortversioner/pdf/kortversion-svf-allvarliga-ospecifika-symtom-cancer.pdf
https://www.nice.org.uk/guidance/cg27
https://www.nice.org.uk/guidance/cg27
https://doi.org/10.1038/bjc.
https://doi.org/10.1038/bjc.
https://www.health.govt.nz/publication/suspected-cancer-primary-care-guidelines-investigation-referral-and-reducing-ethnic-disparities
https://www.health.govt.nz/publication/suspected-cancer-primary-care-guidelines-investigation-referral-and-reducing-ethnic-disparities
https://www.health.govt.nz/publication/suspected-cancer-primary-care-guidelines-investigation-referral-and-reducing-ethnic-disparities
https://doi.org/10.1016/j.healthpol.2011.11.001
https://doi.org/10.1038/bjc.
https://doi.org/10.1038/bjc.
https://www.rm.dk/api/NewESDHBlock/DownloadFile?agendaPath=%5C%5CRMAPPS0221.onerm.dk%5CCMS01-EXT%5CESDH%20Data%5CRM_Internet%5Cdagsordener%5CUdvalg_vedroerende_kr%202017%5C18-05-2017%5CAaben_dagsorden&appendixId=163837
https://www.rm.dk/api/NewESDHBlock/DownloadFile?agendaPath=%5C%5CRMAPPS0221.onerm.dk%5CCMS01-EXT%5CESDH%20Data%5CRM_Internet%5Cdagsordener%5CUdvalg_vedroerende_kr%202017%5C18-05-2017%5CAaben_dagsorden&appendixId=163837
https://www.rm.dk/api/NewESDHBlock/DownloadFile?agendaPath=%5C%5CRMAPPS0221.onerm.dk%5CCMS01-EXT%5CESDH%20Data%5CRM_Internet%5Cdagsordener%5CUdvalg_vedroerende_kr%202017%5C18-05-2017%5CAaben_dagsorden&appendixId=163837

8 C.S. DAMHUS ET AL.

[13]

[14]

[15]

[16]

(7]

[18]

[19]

[20]

[21]

[22]

(23]

Data%5CRM_Internet%5Cdagsordener%5CUdvalg_
vedroerende_kr%202017%5C18-05-2017%5CAaben_
dagsorden&appendixld=163837.

Virgilsen LF, Mgller H, Vedsted PJH. Travel distance to
cancer-diagnostic facilities and tumour stage. Health Place.
2019;60:102208. doi: 10.1016/j.healthplace.2019.102208.
ACE. Key messages from the evaluation of multidisciplinary
diagnostic centres (MDC): a new approach to the diagnosis
of cancer. 1.1 ed. UK: cancer Research UK; 2019. p. 13.
Pearson C, Poirier V, Fitzgerald K, et al. Cross-sectional
study using primary care and cancer registration data
to investigate patients with cancer presenting with
non-specific symptoms. BMJ Open. 2020;10(1):e033008.
doi: 10.1136/bmjopen-2019-033008.

Sewell B, Jones M, Gray H, et al. Rapid cancer diagnosis
for patients with vague symptoms: a cost-effectiveness
study. Br J Gen Pract. 2020;70(692):e186-e192. doi:
10.3399/bjgp20X708077.

Chapman D, Poirier V, Fitzgerald K, et al. Non-specific
symptoms-based pathways for diagnosing less com-
mon cancers in primary care: a service evaluation. Br J
Gen Pract. 2021;71(712):e846-e853. doi: 10.3399/BJGP.
2020.1108.

Chapman D, Poirier V, Vulkan D, et al. First results from
five multidisciplinary diagnostic Centre (MDC) projects
for non-specific but concerning symptoms, possibly in-
dicative of cancer. Br J Cancer. 2020;123(5):722-729.
doi: 10.1038/541416-020-0947-y.

Schmidt M, Schmidt SA, Sandegaard JL, et al. The dan-
ish national patient registry: a review of content, data
quality, and research potential. Clin Epidemiol.
2015;7:449-490. doi: 10.2147/CLEPS91125.

Schmidt M, Pedersen L, Serensen HT. The Danish Civil
Registration System as a tool in epidemiology. Eur J
Epidemiol. 2014;29(8):541-549. doi: 10.1007/510654-014-
9930-3.

Naeser E, Fredberg U, Mgller H, et al. Clinical character-
istics and risk of serious disease in patients referred to
a diagnostic Centre: a cohort study. Cancer Epidemiol.
2017;50(Pt A):158-165. doi: 10.1016/j.canep.2017.07.014.
Ingeman ML, Christensen MB, Bro F, et al. The Danish
cancer pathway for patients with serious non-specific
symptoms and signs of cancer-a cross-sectional study
of patient characteristics and cancer probability. BMC
Cancer. 2015;15(1):421. doi: 10.1186/s12885-015-1424-5.
Moseholm E, Lindhardt BO. Patient characteristics and
cancer prevalence in the Danish cancer patient path-
way for patients with serious non-specific symptoms
and signs of cancer-A nationwide, population-based co-
hort study. Cancer Epidemiol. 2017;50(Pt A):166-172.
doi: 10.1016/j.canep.2017.08.003.

Jensen E, Kristensen JK, Bjerglund RT, et al. The path-
way and characteristics of patients with non-specific
symptoms of cancer: a systematic review. BMC Cancer.
2022;22(1):574. doi: 10.1186/512885-022-09535-y.

Naeser E, Moller H, Fredberg U, et al. Routine blood
tests and probability of cancer in patients referred with
non-specific serious symptoms: a cohort study. BMC
Cancer. 2017;17(1):817. doi: 10.1186/512885-017-3845-9.
Mgller M, Juvik B, Olesen SC, et al. Diagnostic property
of direct referral from general practitioners to
contrast-enhanced thoracoabdominal CT in patients
with serious but non-specific symptoms or signs of

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

(34]

[35]

[36]

[37]

cancer: a retrospective cohort study on cancer preva-
lence after 12 months. BMJ Open. 2019;9(12):e032019.
doi: 10.1136/bmjopen-2019-032019.

Torring M. Hvorfor akut kreeft? Et bud pa en epidemisk
forstelse af tid og kreeft-tendenser i Danmark. TFSS.
2014;11(20):13-45. Danish. doi: 10.7146/tfss.v11i20.17222.
Andersen RS, Nichter M, Risgr MB. Sensations, symp-
toms and healthcare seeking. Anthropol in Action.
2017;24(1):1-5. doi: 10.3167/2ia.2017.240101.

Stenman E, Palmér K, Rydén S, et al. Diagnostic
spectrum and time intervals in Sweden’s first diagnostic
center for patients with nonspecific symptoms of
cancer. Acta Oncol. 2019;58(3):296-305. doi: 10.1080/
0284186X.2018.1537506.

Nicholson BD, Oke J, Friedemann Smith C, et al.
The Suspected CANcer (SCAN) pathway: protocol for
evaluating a new standard of care for patients with
non-specific symptoms of cancer. BMJ Open. 2018;8(1):
€018168. doi: 10.1136/bmjopen-2017-018168.
Jorgensen SF, Ravn P, Thorsen S, et al. Characteristics
and outcome in patients with non-specific symptoms
and signs of cancer referred to a fast track cancer pa-
tient pathway; a retrospective cohort study. BMC
Cancer. 2017;17(1):809. doi: 10.1186/512885-017-3826-z.
O'Sullivan JW, Muntinga T, Grigg S, et al. Prevalence and
outcomes of incidental imaging findings: umbrella re-
view. BMJ. 2018;361:k2387. doi: 10.1136/bmj.k2387.
Murchison AG, Moreland J-A, Gleeson F. Incidental
findings in a referral pathway for non-specific cancer
symptoms. Clin Imaging. 2021;77:9-12. doi: 10.1016/j.
clinimag.2021.01.042.

Damhus CS, Brodersen JB, Risar MB. Luckily—I am not
the worrying kind: experiences of patients in the
Danish cancer patient pathway for non-specific symp-
toms and signs of cancer. Health (London). 2023;27(6):
1059-1075. doi: 10.1177/13634593221096244.

Danish Health Data Authority. Diagnostic pathway for seri-
ous disease 1 January 2017-30 June 2018 2019. [cited
2021 May 05]. Available from: https://sundhedsdatastyrelsen.
dk/-/media/sds/filer/find-tal-og-analyser/sygdomme-og-
behandlinger/alvorlig-sygdom_diagnostisk-pakkeforlob/
diagnostiske-pakkeforloeb-2017_2018.pdf.

Danish Health Authority. Diagnostisk pakkeforlgb
[Diagnostic pathway]l. Copenhagen: danish Health
Authority; 2022. [cited 2022 January 24]. Available from:
https://www.sst.dk/da/Udgivelser/2022/Diagnostisk-
pakkeforloeb.

Damhus CS. Testing times- Implementation, diagnostic
outcomes and the people living beyond the cancer
patient pathway for non-specific symptoms and signs
of cancer [PhD]. Copenhagen: copenhagen. 2022;22
(1):130. doi: 10.1186/512913-022-07545-x.

Damhus CS, Siersma V, Dalton SO, et al. Non-specific symp-
toms and signs of cancer: different organisations of a can-
cer patient pathway in Denmark. Scand J Prim Health Care.
2021;39(1):23-30. doi: 10.1080/02813432.2021.1880094.
Damhus CS, Siersma V, Birkmose AR, et al. Colon cancer
diagnosed in patients with non-specific symptoms -
comparisons between diagnostic paradigms. Acta Oncol.
2023;62(3):272-280. doi: 10.1080/0284186X.2023.2185910.
Bislev LS, Bruun BJ, Gregersen S, et al. Prevalence of can-
cer in danish patients referred to a fast-track diagnostic
pathway is substantial. Dan Med J. 2015;62(9):1-5.


https://www.rm.dk/api/NewESDHBlock/DownloadFile?agendaPath=%5C%5CRMAPPS0221.onerm.dk%5CCMS01-EXT%5CESDH%20Data%5CRM_Internet%5Cdagsordener%5CUdvalg_vedroerende_kr%202017%5C18-05-2017%5CAaben_dagsorden&appendixId=163837
https://www.rm.dk/api/NewESDHBlock/DownloadFile?agendaPath=%5C%5CRMAPPS0221.onerm.dk%5CCMS01-EXT%5CESDH%20Data%5CRM_Internet%5Cdagsordener%5CUdvalg_vedroerende_kr%202017%5C18-05-2017%5CAaben_dagsorden&appendixId=163837
https://www.rm.dk/api/NewESDHBlock/DownloadFile?agendaPath=%5C%5CRMAPPS0221.onerm.dk%5CCMS01-EXT%5CESDH%20Data%5CRM_Internet%5Cdagsordener%5CUdvalg_vedroerende_kr%202017%5C18-05-2017%5CAaben_dagsorden&appendixId=163837
https://doi.org/10.1016/j.healthplace.2019.102208
https://doi.org/10.1136/bmjopen-2019-033008
https://doi.org/10.3399/bjgp20X708077
https://doi.org/10.3399/BJGP.
https://doi.org/10.3399/BJGP.
https://doi.org/10.1038/s41416-020-0947-y
https://doi.org/10.2147/CLEP.S91125
https://doi.org/10.1007/s10654-014-
https://doi.org/10.1007/s10654-014-
https://doi.org/10.1016/j.canep.2017.07.014
https://doi.org/10.1186/s12885-015-1424-5
https://doi.org/10.1016/j.canep.2017.08.003
https://doi.org/10.1186/s12885-022-09535-y
https://doi.org/10.1186/s12885-017-3845-9
https://doi.org/10.1136/bmjopen-2019-032019
https://doi.org/10.7146/tfss.v11i20.17222
https://doi.org/10.3167/aia.2017.240101
https://doi.org/10.1080/
https://doi.org/10.1080/
https://doi.org/10.1136/bmjopen-2017-018168
https://doi.org/10.1186/s12885-017-3826-z
https://doi.org/10.1136/bmj.k2387
https://doi.org/10.1016/j.clinimag.2021.01.042
https://doi.org/10.1016/j.clinimag.2021.01.042
https://doi.org/10.1177/13634593221096244
https://sundhedsdatastyrelsen.dk/-/media/sds/filer/find-tal-og-analyser/sygdomme-og-behandlinger/alvorlig-sygdom_diagnostisk-pakkeforlob/diagnostiske-pakkeforloeb-2017_2018.pdf
https://sundhedsdatastyrelsen.dk/-/media/sds/filer/find-tal-og-analyser/sygdomme-og-behandlinger/alvorlig-sygdom_diagnostisk-pakkeforlob/diagnostiske-pakkeforloeb-2017_2018.pdf
https://sundhedsdatastyrelsen.dk/-/media/sds/filer/find-tal-og-analyser/sygdomme-og-behandlinger/alvorlig-sygdom_diagnostisk-pakkeforlob/diagnostiske-pakkeforloeb-2017_2018.pdf
https://sundhedsdatastyrelsen.dk/-/media/sds/filer/find-tal-og-analyser/sygdomme-og-behandlinger/alvorlig-sygdom_diagnostisk-pakkeforlob/diagnostiske-pakkeforloeb-2017_2018.pdf
https://www.sst.dk/da/Udgivelser/2022/Diagnostisk-pakkeforloeb
https://www.sst.dk/da/Udgivelser/2022/Diagnostisk-pakkeforloeb
https://doi.org/10.1186/s12913-022-07545-x
https://doi.org/10.1080/02813432.2021.1880094
https://doi.org/10.1080/0284186X.2023.2185910

Appendix 1. Information on two patients in
whom additional cancer was diagnosed within
a 6-month follow-up period

Middle-aged male referred to NSSC-CPP fast track from the
emergency room due to leucocytosis and intended 5kg weight
loss. However, based on two previous bone marrow aspirations,
the haematologist had concluded that his bone marrow was nor-
mal with no need for further examination. And as the weight
loss was intended, he was rejected from NSSC-CPP fast track.
One month later, he was readmitted due to dyspepsia
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and additional weight loss. Endoscopy revealed oesophageal
cancer.

Middle-aged previously healthy women presented with lower ab-
dominal pain and 5kg weight loss. She underwent colonoscopy, CT
scan, gynaecological examination including ultrasound, MRI scan and
extended blood panel, all of which turned out normal. Based on these
normal findings, the DC work-up was stopped but she was followed
regularly in the outpatient clinic. Three months later, she was admitted
to the emergency ward for two days with intensified abdominal pain.
CT scan showed ileus and later surgery revealed carcinomatosis. After
several additional biopsies, the final diagnosis was cervical cancer.
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