% Universiteit
4 Leiden
The Netherlands

Time to diagnosis of symptomatic gastric and oesophageal cancer in

the Netherlands: where is the room for improvement?
Erp, N.F. van; Helsper, C.W.; Slottje, P.; Brandenbarg, D.; Buchner, F.L.; Asselt, K.M. van;
...; Wit, N.J. de

Citation

Erp, N. F. van, Helsper, C. W., Slottje, P., Brandenbarg, D., Buchner, F. L., Asselt, K. M.
van, ... Wit, N. J. de. (2020). Time to diagnosis of symptomatic gastric and oesophageal
cancer in the Netherlands: where is the room for improvement? United European
Gastroenterology Journal, 8(5), 607-620. doi:10.1177/2050640620917804

Version: Publisher's Version
License: Creative Commons CC BY-NC 4.0 license
Downloaded from: https://hdl.handle.net/1887/3182811

Note: To cite this publication please use the final published version (if applicable).


https://creativecommons.org/licenses/by-nc/4.0/
https://hdl.handle.net/1887/3182811

UNITED EUROPEAN
GASTROENTEROLOGY @ l

uegjourna

United European Gastroenterology
Journal

Time to diagnosis of symptomatic 2020, Vol 805 607-620

© Author(s) 2020

gastric and oesophageal cancer in
the Netherlands: Where is the room Sagepub.comyoumal permissions

DOI: 10.1177/2050640620917804

fO r i m p rove m e nt? journals.sagepub.com/home/ueg
®SAGE

Original Article

NF van Erp'®, CW Helsper?, P Slottje?, D Brandenbarg?,
FL Biichner?, KM van Asselt®, JWM Muris® ®, MF Kortekaas®,
PHM Peeters® and NJ de Wit

Abstract

Background: An efficient diagnostic pathway and early stage diagnosis for cancer patients is widely pursued. This
study aims to chart the duration of the diagnostic pathway for patients with symptomatic oesophageal and gastric
cancer, to identify factors associated with long duration and to assess the association of duration with tumour
stage at diagnosis.

Methods: This was a retrospective cohort study, using electronic health records of six routine primary care data-
bases covering about 640,000 patients, partly linked to the Netherlands Cancer Registry. Symptomatic patients with
oesophageal and gastric cancer (2010-2015) that presented in primary care were included. Duration of four diag-
nostic intervals was determined: patient interval; first symptoms to primary care consultation, primary care inter-
val; consultation to referral, secondary care interval; referral to diagnosis, and the diagnostic interval; consultation
to diagnosis. Characteristics associated with ‘long duration’ (>P75 duration) were assessed using log-binomial
regression. Median durations were stratified for tumour stages.

Results: Among 312 symptomatic patients with upper gastrointestinal cancer, median durations were: patient
interval: 29 days (interquartile interval 15-73), primary care interval: 12 days (interquartile interval 1-43), secondary
care interval: 13 days (interquartile interval 6-29) and diagnostic interval: 31 days (11-74). Patient interval duration
was comparable for patients with and without alarm symptoms. Absence of cancer-specific alarm symptoms was
associated with ‘long duration’ of primary care interval and secondary care interval: relative risk 5.0 (95% confi-
dence interval 2.7-9.1) and 2.1 (95% confidence interval 1.3-3.7), respectively. Median diagnostic interval duration
for local stage disease was 51 days (interquartile interval 13-135) versus 27 days (interquartile interval 11-71) for
advanced stage (p =0.07).

Conclusion: In the diagnostic pathway of upper gastrointestinal cancers, the longest interval is the patient interval.
Reducing time to diagnosis may be achieved by improving patients’ awareness of alarm symptoms and by diag-
nostic strategies which better identify cancer patients despite low suspicion.
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Key summary

Established knowledge before this study

e Prognosis of oesophageal and gastric cancer is highly dependent on disease stage at diagnosis.

e An efficient diagnostic pathway is key to timely diagnosis.

e To reduce time to diagnosis, more knowledge of interval duration, preventable delay and associations
between time to diagnosis and tumour stage is required.

What are the new findings?

e In the diagnostic pathway of oesophageal and gastric cancer patients in the Netherlands, the patient interval
is the longest, with comparable time to presentation in primary care for those with and without alarm

symptoms.

e For the majority of patients the median duration of the primary care and secondary care interval is relatively
short, especially for those with alarm symptoms, but 10-25% of the patients experience substantially long

duration of these intervals.

e Shorter time to diagnosis is seen for those with advanced disease stages, suggesting faster processing for

patients with poorer prognosis.

e (ollaborative action with clinicians and researchers is needed to improve the diagnostic process, e.g. by
developing better test strategies, to better identify patients at risk for cancer, especially among those

without alarm symptoms.

Introduction

Upper gastrointestinal (UGI) cancer, i.e. oesophageal
and gastric cancer, has substantial morbidity and mor-
tality rates.! Five-year overall survival rates range from
19-31% in non-metastatic UGI cancer, and for
patients with metastatic disease, median overall surviv-
al ranges from only 15-25 weeks.”>

One of the explanations of this low level of
survival is the fact that UGI cancers are currently diag-
nosed in a relatively advanced disease stage; 70%
of the patients are diagnosed with stage III or IV
disease.® This is besides the fact that these types
of cancers only become symptomatic in advanced
disease stages, and advanced stages may result from
delay either before presentation to healthcare services
in primary care or during diagnostic work-up in sec-
ondary care. According to the literature, shortening
the patient interval is probably most vital to reduce
delay in the diagnostic pathway of gastroesophageal
cancer.”®

In gatekeeper systems like that in the Netherlands,
patients have to visit a general practitioner (GP) first
and GPs can refer patients to secondary care if needed.
Most patients with UGI cancer will therefore initially
present with symptoms in primary care. Referral to
secondary care is either made urgently (often through
telephone contact) or regularly (using a digital referral
system). Usually, GPs in the Netherlands have open
access to UGI endoscopy, meaning that they can
refer patients for this procedure without prior consul-
tation with a gastroenterologist.

Earlier studies reported on the duration of, and fac-
tors associated with, delay in different phases of the diag-
nostic pathway, providing ‘fragmented’ evidence.®'¢
Delaying factors include symptom recognition and
interpretation, patient characteristics and healthcare
factors.”!” Although several studies reported on the
association between time to diagnosis and tumour
stage at diagnosis and/or survival, they considered indi-
vidual intervals of the diagnostic pathway, hampering
solid conclusions.'"'*!%1° To improve the diagnostic
pathway of UGI cancers, a comprehensive overview
of the duration of its intervals and factors contributing
to delay is required. The aim of this study is to provide
this overview of the duration of the diagnostic pathway
for patients with oesophageal and gastric cancer in the
Netherlands, to assess characteristics associated with
long duration, and to assess the association between
duration and tumour stage at diagnosis.

Methods

Study design and data source

A retrospective cohort study was performed using
anonymised data from six academic general practice
networks (Supplementary Material Appendix 1), con-
taining coded and free-text information from primary
care electronic health records (EHRs) of over 640,000
patients. Free texts include real-time registrations of
patient consultations, i.e. presented complaints, results
of physical examination, clinical reasoning of the GP
and management plan. This data source was used to
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determine the duration of the patient interval (IP) and
the primary care interval (IPC).

To be able to determine the secondary care interval
(ISC), the diagnostic interval (ID) and the association
between duration and tumour stage at diagnosis, we
linked, where possible, the routine primary care data
to the data of the Netherlands Cancer Registry (NCR).
The NCR is a population-based registry with detailed
diagnostic and therapeutic data of over 95% of Dutch
cancer patients since 1989.%° Data linkage was possible
for three of the six databases (Julius General
Practitioner’s Network database (Utrecht) (JGPN),
Academic Network of General Practice database
(Amsterdam VUmc) (ANH VUmc) and Registration
Network Groningen (RNG): together comprising
76% of the cancer patients) as these include pseudo-
nyms based on patient identifiers. Primary care and
NCR records were linked based on date of birth, sex
and postal code (six digits) among patients with the
cancer type in question, using a trusted third-party
linkage procedure to comply with privacy regulations
of Dutch and International law (General Data
Protection Regulation, https://gdpr.eu).

Case selection

All adult patients (aged >18 years) registered with
the International Classification of Primary Care
(ICPC, version 1)*' code for ‘malignant neoplasm of
oesophagus’ (D77.01) or ‘malignant neoplasm of stom-
ach’ (D74) in 2010-2015 were extracted from the pri-
mary care databases.

Of all identified patients, we checked the free text
elements of the EHR to confirm the cancer diagnosis,
based on summaries of correspondence from secondary
care and other descriptions indicating cancer presence.
Only those patients with a confirmed cancer diagnosis
were included. Next, we selected only those who pre-
sented to the GP with symptoms, and were referred by
the GP for diagnostic workup.

Data collection

Data were collected from the primary care databases
and NCR by medically trained researchers (6th year
medical students). Primary care EHRs were scrutinised
manually from 5 years before the date of entry of the
ICPC code for UGI cancer up to 1 year after. EHRs
were studied up to 1 year after ICPC coding because
the date of the ICPC code marks the beginning of the
disease episode and not the actual date of diagnosis as
registered in the NCR.

Four time intervals of the diagnostic pathway were
assessed (Figure 1), based on the definitions provided
in the Aarhus statement.”” The IP was defined as the

[Symptom(s)] [Consultation] [ Referral ] [ Diagnosis ]

[ e >| IPC> IsC >c
[ ID > :

Figure 1. The cancer diagnostic pathway and its intervals,
based on the Aarhus statement.?

ID: diagnostic interval; IP: patient interval; IPC: primary care
interval; ISC: secondary care interval.

time interval between first noticing cancer-related
symptom(s) to first consultation for these symptoms
in primary care; the IPC was defined as duration
from first consultation with cancer-related signs and/
or symptoms in primary care to referral to secondary
care; the ISC was defined as duration from referral to
secondary care by the GP to date of histological diag-
nosis, and the overarching ID was defined as duration
from first consultation to date of diagnosis. Definitions
of the different milestones are shown in Table 1.

Patient and presentation characteristics were collect-
ed from the routine primary care data. All character-
istics and methods of collection are shown in
Supplementary Material Appendix 3. Symptoms were
categorised as UGI cancer-specific alarm symptoms
(persistent vomiting, haematemesis or melaena, dyspha-
gia and a palpable mass in the epigastric region),>
cancer general alarm symptoms (unintended weight
loss, anaemia and ascites) and non-alarming symptoms
(all other UGI cancer-related symptoms). Disease char-
acteristics were retrieved from the NCR data for NCR
matched patients.

Analyses

Duration of the four intervals was calculated and strat-
ified for several patient and presentation characteristics
and tumour stage at diagnosis. We consistently added
one day to all durations, as we considered same-day
proceedings as a duration of one day. Differences in
median duration were tested with the Mann-Whitney U
test for variables with two categories or the Kruskall-
Wallis test for variable with >3 categories.

To assess associations with ‘long duration’, we
defined this as duration equal to or longer than the
75th percentile value (>P75) of duration for the differ-
ent intervals (IP, IPC, ISC). Univariable and multivar-
iable log-binomial regression analyses were performed
to identify characteristics associated with ‘long dura-
tion’. Characteristics that were statistically significantly
associated with ‘long duration’ (p<0.05) in univariable

85U8017 SUOWIWIOD 8A1Te81D 3edldde au Aq peusenob aJe sajoie YO ‘@SN Jo SN 10} Akeiq18ulUQ A1 UO (SUORIPUOD-PUe-SWLR/W0o" A3 1M Afeiq 1 jeuljuo//Sdny) SUoRIpuoD pue swae | 8 88s *[£202/T0/ez] uo Ariqiiauliuo Ao|Im ‘WepRe1JO AIseAIUN AQ 08/ T60290r90S0Z/LL T OT/I0P/WO0 A8 1M Ae.q 1 jBuluo//Sdny Wiy papeoumod ‘G ‘0202 ‘¥T90S02


https://gdpr.eu

610

United European Gastroenterology Journal 8(5)

Table 1. Milestones of the diagnostic pathway of symptomatic cancer and their definitions.

Definition

Date of first symptom(s)

Date of first symptom(s) was defined as registered by the GP in the free-text fields of the

electronic health record. If ‘stomach ache since one week’ was registered, date of first
symptom was the date 7 days before the date of first consultation. Less strictly described
durations, such as ‘several weeks’ and ‘a couple of days’ were interpreted according to
predefined rules, Supplementary Material Appendix 2. Duration indications as ‘for a while’ or
‘for some time’ where considered too vague for interpretation and were excluded from IP
analysis. In case of different duration indications for multiple cancer related complaints, the
longest duration was selected to determine IP duration.

Date of first consultation

Date of first consultation was defined as the first presentation to the GP with signs or symptoms

related to the UGI cancer. In case of vague or non-specific signs or symptoms, the first
consultation with complaints that eventually led to the cancer diagnosis, and could rea-
sonably be related to the cancer, was taken. We minimised the risk of misattribution of
symptoms by discussing doubtful cases in our team of researchers, who are medical doctors

with primary care experience.
Date of referral was defined as the moment the responsibility for the patient was transferred

Date of referral

from primary to secondary care, as registered in the electronic health record. Referral to
radiology or endoscopy department for imaging was considered as referral if abnormal
findings subsequently resulted in referral to a specialist, without further interference of the
GP. In case of multiple referrals to, or cross-referrals in secondary care, the first referral for
further exploration of cancer related symptoms was taken.

Date of diagnosis

To determine ISC and ID duration, the date of diagnosis was retrieved from the NCR for NCR

matched patients. The NCR uses the hierarchy for diagnosis date as provided by the
European Network of Cancer Registries, primarily registering date of histological diagnosis.

GP: general practitioner; ID: diagnostic interval; IP: patient interval; ISC: secondary care interval; NCR: the Netherlands Cancer Registry; UGI:

upper gastrointestinal.

analysis were included in multivariable analysis, next to
age and sex. For IPC, we assessed extra characteristics
(consultation frequency, chronic comorbidities and
psychiatric comorbidity).

Software

Data transformation and analyses were performed in
SPSS version 22.0 (SPSS Inc., Chicago, Illinois, USA).

Patient and public involvement

Patients and/or public were not involved in this study.

Results

Patient characteristics

Of 676 patients with an ICPC code for oesophageal
and gastric cancer, 312 patients (46%) met the eligibil-
ity criteria; 174 oesophageal and 138 gastric cancer
patients. The most common reasons for exclusion
(Figure 2) were a non-confirmed cancer diagnosis
(potentially incorrect ICPC code) and an unclear diag-
nostic pathway (plausible diagnosis but unclear route
to diagnosis).

Patient characteristics are described in Table 2.
Most of the patients (64%) were male: 70% of the

oesophageal cancer patients and 55% of the gastric
cancer patients. Mean age at first GP consultation
was 606.4 years (standard deviation (SD) 11.9), compa-
rable for oesophageal and gastric cancer. During the
first consultation, for around 60% of the patients a
cancer-specific alarm symptom was registered: 67% of
the oesophageal cancer patients and 54% of the gastric
cancer patients.

For the analysis of ISC, ID and the association of
duration with tumour stage, a total of 237 patients
(76% of eligible) could be linked to the NCR. For
172 patients (73% of those linked) a match was
found in the NCR. We found no differences in patient
and presentation characteristics between those match-
ing NCR (n=172) and those who did not match
(n=065) (Supplementary Material Appendix 4). Of
NCR-matched patients, 122 (71%) were diagnosed
with advanced disease stage (stage IIT or IV): 80%
among oesophageal cancer patients and 54% among
gastric cancer patients.

Duration of time intervals

Duration of the different intervals is shown in Table 3.
All intervals showed a right skewed distribution as
shown in Figure 3, with a strong increase in durations
for 10-25% of patients with the longest intervals.
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Adult patients with incident ICPC code for
oesophageal - or gastric cancer between
2010 and 2015

n==676

Oesophageal cancer Gastric cancer

n=333 n =343

Excluded based on free-texted assessment
n =364 (53.8%)

No confirmed cancer diagnosis, n= 139 (20.6%)
Diagnosis outside 2010-2015, n = 31 (4.6%)
First presentation in secondary care, n = 39 (5.8%)

Symptomatic presentation and referral by GP

First presentation in emergency setting, n= 16 (2.4%)
First presentation abroad, n= 10 (1.5%)

Cancer is an incidental finding, n = 25 (3.7%)

Unclear diagnostic pathway, n = 97 (14.3%)

Other (double patient...) n=7 (1.0%)

Non-linkable patients files
(HAGnet AMC, RNUH-LEO, RNFM)

n=75

Not matching Netherlands Cancer Registry

n=312
IP/IPC |
analyses | [ |
Oesophageal cancer Gastric cancer
n=174 n=138
Linked to Netherlands Cancer Registry
(JGPN, RNG and ANH VUmc)
n=237
Matched with Netherlands Cancer Registry
n=172
ISCAD _| |
analyses | |

Oesophageal cancer Gastric cancer

n=111 n=~61

n=65

Figure 2. Identified upper gastrointestinal cancer cases and reasons for exclusion.

ANH VUmc: Academic Network of General Practice database (Amsterdam VUmc); GP: general practitioner; HAGnet AMC: General
Practice Registration Network (Amsterdam AMC); ICPC: International Classification of Primary Care; ID: diagnostic interval; IP:
patient interval; IPC: primary care interval; ISC: secondary care interval; JGPN: Julius General Practitioner’s Network database
(Utrecht); RNFM: Research Network Family Medicine (Maastricht); RNG: Registration Network Groningen; RNUH-LEO: Registration
Network of General Practitioners Associated with Leiden University (Leiden).

An IP) was reported for 201 patients (64%). It
could not be determined for 29% and 43% of oesopha-
geal and gastric cancer patients, respectively. The
median duration of IP was 29 days (interquartile inter-
val (IQI) 15-73), 31 days (IQI 22-76) for oesophageal
cancer and 25 days (IQI 15-62) for gastric cancer.

Although statistically non-significant, longer IP
durations were seen for younger patients. Patients
without alarm symptoms had the shortest median
IP duration (22 days (IQI 12-62)), those with general
cancer alarm symptoms the longest (46 days (IQI
22-92)).
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Table 2. Characteristics of patients with upper gastrointestinal (UGI) cancer that presented with symptoms in primary care.

UGl Oesophageal Gastric
cancers cancer cancer
Population n (%) 312 (100) 174 (100) 138 (100)
Male patients n (%) 199 (63.8) 123 (70.7) 76 (55.1)
Age at first consultation Mean £ SD 66.4£11.9 66.6 £10.2 66.2+13.8
SES score 2014° Mean 4 SD 0.32+1.17 0.39+1.14 0.234+1.22
Missing, n (%) 66 (21.2) 33 (19.0) 33 (23.9)
Consultation frequency in year Median (IQI) 5 (2-10) 5 (2-8) 6 (2-12)
before first consultation Missing, n (%) 24 (7.7) 9 (5.2) 15 (10.9)
Number of registered chronic Median (IQI) 3 (1-5) 3 (1-6) 3 (1-4)
somatic comorbidities® Missing, n (%) 8 (2.6) 8 (4.6) 0 (0.0)
Registered psychiatric comorbidityb n (%) 65 (20.8) 40 (23.0) 25 (18.1)
Missing, n (%) 8 (2.6) 8 (4.6) 0 (0.0)
Dominant symptom(s) at first consultation®
Cancer-specific alarm symptom(s) n (%) 127 (40.7) 86 (49.4) 41 (29.7)
Cancer general alarm symptom(s) n (%) 61 (19.6) 25 (14.4) 36 (26.1)
Other, non-alarming symptoms n (%) 124 (39.7) 63 (36.2) 61 (44.2)
Dominant symptom(s) at referral®
Cancer-specific alarm symptom(s) n (%) 191 (61.2) 117 (67.2) 74 (53.6)
Cancer general alarm symptom(s) n (%) 69 (22.1) 24 (13.8) 45 (32.6)
Other, non-alarming symptoms n (%) 52 (16.7) 33 (19.0) 19 (13.8)
Population linked to NCR? n (%) 237 (76.0) 138 (79.3) 99 (71.7)
Match with NCR n (% of linked) 172 (72.6) 111 (80.4) 61 (61.6)
TNM disease stage at diagnosis
0, lorll n (% of matched) 42 (24.4) 19 (17.1) 23 (37.7)
Il or IV n (% of matched) 122 (70.9) 89 (80.2) 33 (54.1)
Missing n (% of matched) 8 (4.7) 3 (2.7) 5 (8.2)
Morphology
Adenocarcinoma n (% of matched) 93 (54.1) 57 (51.4) 36 (59.0)
Squamous cell carcinoma n (% of matched) 42 (24.4) 42 (37.8) -
Other n (% of matched) 37 (21.5) 12 (10.8) 25 (41.0)

ANH VUmc: Academic Network of General Practice database (Amsterdam VUmc); IQI: interquartile interval; JGPN: Julius General Practitioner’s
Network database (Utrecht); NCR: the Netherlands Cancer Registry; RNFM: Research Network Family Medicine (Maastricht); RNG: Registration
Network Groningen; SD: standard deviation; SES: socio-economic status; TNM: tumour node metastasis.

SES scores of 2014, based on level of education, income and job status. The Dutch mean SES in 2014 was 0.28 (SD 1.09). SES could be derived for
patients from four out of the six primary care network databases (JGPN, ANH VUmc, RNG and RNFM).

PAccording to the definitions of O’Halloran et al.3*

“Cancer-specific alarm symptoms for UGI cancers (oesophageal and gastric cancer) were defined as persistent vomiting, UGl bleeding (hae-
matemesis or melaena), dysphagia and a palpable mass in the epigastric region. Cancer-general alarm symptoms were defined as unintended
weight loss, anaemia and ascites. Other, non-alarming symptoms were all other presenting symptoms that could be related to the UGI cancer,
including abdominal pain, nausea, gastro-oesophageal reflux, malaise etc. In case of presence of both cancer-specific and cancer-general alarm
symptoms, cancer-specific alarm symptoms were considered dominant.

dLinkage with NCR was possible for three of the six primary care network databases (JGPN, ANH VUmc and RNG).

The median duration of the IPC was 12 days (IQI 1-
43), it was 8 days (IQI 1-38) for oesophageal cancer
and 14 days (IQI 1-51) for gastric cancer patients.
Although statistically non-significant, women had a
longer duration of 15 days (IQI 1-45) as compared to
8 days (IQI 1-43) for men. The shortest durations were
seen for patients with UGI-specific cancer-alarm symp-
toms: 1 day (IQI 1-12), as compared to 11 days (IQI 3—
46) and 32 days (IQI 13-98) for patients with general
cancer alarm symptoms and patients without alarm
symptoms, respectively (p<0.01). For gastric cancer,

patients under 55 years showed statistically significant
longer median duration to referral of 40 days (IQI 16—
130) as compared to 8 days (IQI 1-40) for patients aged
75 years and older, p=0.01.

The median duration of the ISC was 13 days (IQI 6—
29), with shortest durations for those with cancer-
specific alarm symptoms (8 days, IQI 5-24) (Table 2).
Median duration of the ID was 31 days (IQI 11-74): 23
days for oesophageal cancer (IQI 8-60) and 44 days
(IQI 20-145) for gastric cancer. Patients with UGI
cancer-specific alarm symptoms showed the shortest
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Figure 3. Distribution of the duration of the different intervals of the cancer diagnostic pathway of upper gastrointestinal (UGI)

cancer patients.

ID: diagnostic interval; IP: patient interval; IPC: primary care interval; ISC: secondary care interval.

ID durations (Table 2). Four patients, who showed
negative durations of the ISC, suggesting registration
errors, were excluded from ISC and ID analyses.

Results of the log-binomial regression analyses for
association with ‘long duration’ (>P75) of the respective
intervals are shown in Table 4. Please note; the absolute
number of days that the 75th percentile (cut-off for ‘long
duration’) represents, differs for each interval. In short:
for IP, no characteristics were found to be statistically
significantly associated with ‘long duration’. For IPC,
patients without cancer-specific alarm symptoms
showed a higher risk for ‘long duration’ in multivariable
analysis (RR 5.0, 95% CI 2.7-9.1). For ISC, patients
with cancer general alarm symptoms showed a higher
risk for ‘long duration’ in multivariable analysis (RR
2.1, 95% CI 1.3-3.7).

Association of duration with tumour stage at
diagnosis

For NCR-matched patients (n=172), duration of the
respective intervals according to disease stage are

shown in Table 3. Median IP and IPC durations were
shorter (though not statistically significant) for patients
with localised disease (stage 0, I or II) as compared to
patients with advanced disease (stage III and IV).
Median ISC duration was longer (20 days, versus 10
days, p-value: 0.04) for patients with local disease as
compared to patients with advanced disease stage.
Median ID duration was almost twice as long for
those with local disease as compared to patients with
advanced disease stage (51 days, versus 27 days,
p-value: 0.07). At first GP consultation, 54 of 122
(44.3%) patients with advanced disease stage had
cancer-specific alarm symptoms, as compared to 15 of
42  patients (35.7%) with localised disease
(Supplementary Material Appendix 5).

Discussion

Summary of the main findings

In the diagnostic pathway of patients with UGI cancer,
the IP is the longest. Median IP duration was 29 days
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and comparable for patients with and without alarm
symptoms. Intervals in both primary and secondary
care were relatively short, with a median duration of
12 and 13 days respectively. The median duration of
the overall ID was 31 days; 23 days for oesophageal
cancer and 44 days for gastric cancer. In all intervals,
10-25% of the patients showed a relatively long dura-
tion. Absence of cancer-specific alarm symptoms was
associated with ‘long duration’ (>P75) for both IPC
and ISC. We found shorter durations of ISC and ID
for patients with advanced disease stages.

Strengths and limitations

Strengths and limitations of the use of routine primary
care data have previously been discussed elsewhere.**
The main strength of the current dataset is the avail-
ability of free-text annotations of all GP consultations,
as this provides detailed insight in the diagnostic pro-
cess, including GP considerations and contextual fac-
tors. We chose not to censor the length of any of the
intervals at a maximum time period, as done in previ-
ous studies, as the free-text registrations confirmed that
some interval durations are very long for plausible rea-
sons. Furthermore, linkage of primary care data to a
national cancer registry (NCR), allowed us to analyse
all intervals of the diagnostic pathway in one study.

Limitations include the number of excluded
patients. This includes patients for whom the ICPC
code for UGI cancer was not supported by the free-
text registrations (20% of UGI cancer ICPC codes).
Reasons for not being able to verify these diagnoses
varied from lacking information to clearly incorrect
use of the ICPC code (e.g. cancer diagnostic code
used for a positive family history of cancer or for
other UGI complaints). It has been shown earlier
that, when cancer registry-based validation is per-
formed, up to half of the ICPC codes for cancer in
primary care records turn out to be incorrectly assigned
(‘false positive’).”> As we were not able to link all
patients to the NCR for diagnostic confirmation, we
choose to strictly include only those patients for
whom the free text of the primary care record con-
firmed the UGI cancer diagnosis. Furthermore, we
excluded patients with unclear diagnostic pathways
(14%) and those presenting in emergency settings
(2%). This may have affected our findings as, for exam-
ple, unclear pathways may be more likely for very short
or very long diagnostic intervals. Also, patients diag-
nosed in emergency settings may include patients that
could have been referred from primary care and may
have more had advanced tumour stages.?®

We were able to link 76% of eligible patients to the
NCR, enabling ISC and ID duration assessment. For
the remaining 24% of patients linkage was not

possible, because some of the primary care databases
used did not contain the right pseudonyms for data-
linkage (pseudonym based on postal code, birthdate
and sex). As we used the primary care record to
verify the UGI cancer diagnosis, we were quite certain
of the presence of cancer. However, of the patients for
whom linkage could be performed, not all patients
(73%) matched with the NCR. We hypothesise that
the main reasons for not matching the NCR were
changes of postal codes (patients who moved between
registry at GP and at registration in NCR) and typo-
graphic errors. Even though matching and non-
matching patients did not differ substantially with
respect to patient- and presentation characteristics,
‘non-matching’ may have been not random, e.g. in
cases of ‘patients with changing postal-codes’.

Furthermore, identifying the first presentation with
cancer-related symptoms in open-text fields of primary
care data is challenging, especially in cases of vague or
less specific symptoms. Even though our approach has
limitations, we believe it is more accurate than the sole
use of diagnostic codes or retrospective questionnaires
to identify a first presentation. Free text availability
enables the retrieval of a broad range of potential
first symptoms, registered at the time of occurrence,
which can be extracted from a larger body of daily
care registrations. We minimised the risk of misattribu-
tion of symptoms by discussing doubtful cases in our
team of researchers with primary care experience.

Accurate measurement of the patient interval is
known to be challenging and the methods we used
come with some limitations.”>*”*® The registration of
symptom duration in the EHR is a reflection of the
GP’s interpretation of the duration that the patient
remembered and mentioned. Inaccurate or lacking reg-
istration may occur and missing duration information
is potentially selective, as doctors may be more prone
to register either remarkably short or long durations.
We found 29% and 43% missing patient intervals
among oesophageal and gastric cancer patients, respec-
tively. Less specific registrations of IP durations also
occurred, for which we used a standardised approach
to approximate duration (definitions in Supplementary
Material Appendix 2). Therefore, whereas IPC, ISC
and ID duration should be trusted to the day, IP
medians should be seen as an approximation of
duration.

Comparison with existing literature and
implications

We found longer median IP durations than earlier
reports in the UK, that described median durations

of 21.5 days (IQI 7-46) for oesophageal cancer and
9 days (IQI 0-38) for gastric cancer.®'® Even though
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previous studies suggest that patients consult the GP
earlier when their symptoms are more serious (like pain
or bleeding),” our findings indicate that patients
may not be fully aware of alarm symptoms, since dura-
tions of the patient interval for patients with and with-
out registered alarm symptoms were comparable.
We believe that raising patients’ awareness of UGI
cancer alarm symptoms may be the most efficient
way to improve prompt presentation and shorten
time to diagnosis. Getting more insight in reasons for
postponing consultation would be required for a tar-
geted approach.

Previously reported median durations of IPC range
from 1 day (IQI 0-32) for oesophageal cancer'® to 12
days for gastric cancer (IQI 0-65);!* some were slightly
shorter than the IPC durations we found. The main
factor earlier reported to be associated with ‘delay’ in
primary care is an ‘initial misdiagnosis’.® Even though
this sounds as an avoidable and even blameworthy
reason for delay, it may be seen as a reflection of risk
assessment and the gatekeeping role of the GP. Our
finding that absence of alarm symptoms was associated
with ‘long duration’ in primary care is in line with this.
Improving timely detection of cancer among patients
without alarm symptoms is challenging, given the high
incidence of common UGI symptoms and low risk of
cancer.” Simply lowering the threshold for referral is
not the solution for reducing time to referral: apart
from the increasing risk of non-indicated endoscopies
with normal results, there is already a growing demand
for diagnostic services in secondary care. We believe
that development of novel diagnostic strategies for
patients with less-specific symptoms in primary care is
needed, either based on improved selection of patients
at risk (for example by decision support tools derived
through artificial intelligence in big databases), on the
application of diagnostic tests (like the cytosponge for
Barrett’s oesophagus, presently evaluated in the UK)
or on the use of new biomarkers for gastric and oeso-
phageal cancer.*® Since 10-25% of the patients show a
strong increase in time to referral, there also is a need
for in-depth exploration of the reasons for very long
primary care intervals.

Compared to previous UK studies, we found shorter
or comparable median durations of ID. Din et al.
reported median ID durations of 83 days (IQI 35-207)
and 84 days (IQI 35-199) for oesophageal and gastric
cancer respectively,'* while Swann et al. reported com-
parable durations of 28 days (IQI 12-66) and 42 days
(IQI 17-89)."® Even though these differences may be
partly explained by different research methods used,
they probably reflect true and notable differences in
ID durations between different healthcare systems, soci-
eties and time periods. This deserves further

international comparison, since it could provide clues
for reducing the time to diagnosis.

Whether reduction of the duration of the intervals in
the diagnostic pathway would improve clinical out-
comes is uncertain. Some earlier studies showed that
increased durations of ID were associated with
advanced disease stage or worse clinical outcomes.'*!
In contrast, we found longer durations of both ISC and
ID, for patients diagnosed with local disease stage
(stage 0, I or II). As slightly more patients with
advanced disease stage had specific alarm symptoms,
we believe that for the majority of patients this reflects
an adequately functioning healthcare system, with
quick response for those who are most in need. This
concept; long duration for early stage disease, is known
as the ‘waiting time paradox’.**> Truly understanding
the association between time to diagnosis and stage at
diagnosis is complex. It has been shown before that the
association between waiting times and disease stage or
clinical outcomes is not simply linear and that obser-
vational studies are not the ideal design for assessment
of this association.”®> More refined methodology is
required to enable future studies to unravel the com-
plex association between duration and tumour stage
for these cancer types.

Conclusion

In the diagnostic pathway of UGI cancers, the longest
interval is the IP, equally long for patients with and
without cancer alarm symptoms. A relatively short
ID, especially for those with alarm symptoms and
those with advanced disease, suggests faster processing
for the sickest patients. Durations of the IPC and ISC
are generally acceptable, but nonetheless, remarkably
long for 10-25% of the cancer patients. Apart from
improving patients’ awareness of alarm symptoms, fur-
ther reduction of delay in diagnosing UGI cancer may
be feasible by introducing novel diagnostic strategies
for cancer patients with gastrointestinal symptoms
who are currently considered at low risk because of
‘low suspect’ clinical presentation.

Acknowledgements

The authors thank all clinical researchers involved in data
collection. They wish to thank the registration team of the
Netherlands Comprehensive Cancer Organisation (IKNL)
and particularly Henrike Bretveld, for the collection of data
for the NCR as well as IKNL staff for scientific advice. The
authors thank all the GPs for participating in the six net-
works for sharing their EHR data, and Nicole Boekema,
Erna Beers, Marjan van den Akker, Hanna Joosten,
Margot de Waal, Henk de Jong, Feikje Groenhof,
ZorgTTP and their teams, for their assistance in extracting
data and the linkage procedures. Regarding author

85U8017 SUOWIWIOD 8A1Te81D 3edldde au Aq peusenob aJe sajoie YO ‘@SN Jo SN 10} Akeiq18ulUQ A1 UO (SUORIPUOD-PUe-SWLR/W0o" A3 1M Afeiq 1 jeuljuo//Sdny) SUoRIpuoD pue swae | 8 88s *[£202/T0/ez] uo Ariqiiauliuo Ao|Im ‘WepRe1JO AIseAIUN AQ 08/ T60290r90S0Z/LL T OT/I0P/WO0 A8 1M Ae.q 1 jBuluo//Sdny Wiy papeoumod ‘G ‘0202 ‘¥T90S02



van Erp et al.

619

contribution: All authors participated in data acquisition,
have critically reviewed the manuscript and approved the
final version for publication. NE and CH performed data
extraction. NE and CH analysed and interpreted data, super-
vised by PP and NW. The corresponding author, NE, had full
access to all the data in the study and had final responsibility
for the decision to submit for publication. Regarding data
availability: The data collected for this study can be made
available to others upon reasonable request. The authors
encourage investigators interested in data sharing and collab-
oration to contact the corresponding author.

Declaration of conflicting interests

The authors declare that there is no conflict of interest.

Ethics approval

The Medical Ethics Review Committee of the University
Medical Center Utrecht confirmed that the Medical
Research Involving Human Subjects Act (WMO) does not
apply to this study and that, therefore, official approval of
this study was not required.

Funding

The author(s) disclosed receipt of the following financial sup-
port for the research, authorship, and/or publication of this
article: This work was supported by the Dutch Cancer
Society (KWF) (grant number: UU2014-7116), and the
Netherlands Organization for Health Research and
Development (ZonMw) (grant number: 80-83910-98-13031).
These funding sources had no role in writing of the manu-
script nor in the decision to submit it for publication.

Informed consent

Pseudonymized data of all patients in the participating pri-
mary care networks are included in these respective data-
bases, except for those patients who objected to this.

ORCID iDs

NF van Erp (@ https://orcid.org/0000-0002-6165-1056
JTWM Muris (® https://orcid.org/0000-0002-8780-476X

Supplemental material

Supplemental material for this article is available online.

References

1. Ferlay J, Colombet M, Soerjomataram I, et al. Cancer
incidence and mortality patterns in Europe: Estimates for
40 countries and 25 major cancers in 2018. Eur J Cancer
2018; 103: 356-387. DOI: 10.1016/j.¢jca.2018.07.005

2. Dassen AE, Dikken JL, Bosscha K, et al. Gastric cancer:
Decreasing incidence but stable survival in the
Netherlands. Acta Oncol (Madr) 2014; 53: 138—142.

3. Dikken JL, Lemmens VE, Wouters MWIM, et al.
Increased incidence and survival for oesophageal cancer

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Macdonald S, Macleod U, Campbell NC,

but not for gastric cardia cancer in the Netherlands. Eur J
Cancer 2012; 48: 1624-1632.

. Bernards N, Creemers GJ, Nieuwenhuijzen GAP, et al.

No improvement in median survival for patients with
metastatic gastric cancer despite increased use of chemo-
therapy. Ann Oncol 2013; 24: 3056-3060.

. Bernards N, Mohammad NH, Creemers GJ, et al.

Improvement in survival for patients with synchronous
metastatic esophageal cancer in the south of the
Netherlands from 1994 to 2013. Acta Oncol 2016; 55:
1161-1167.

. Data from the Netherlands Cancer Registry, managed by

The Netherlands Comprehensive Cancer Organisation
[Internet]. Available from: http://www.cijfersover-
kanker.nl (accessed 23 March 2017).

. Lee A, Khulusi S and Watson R. Which interval is most

crucial to presentation and survival in gastroesophageal
cancer: A systematic review. J Adv Nurs 2017; 73:
2270-2282.

. Keeble S, Abel GA, Saunders CL, et al. Variation in

promptness of presentation among 10,297 patients sub-
sequently diagnosed with one of 18 cancers: Evidence
from a National Audit of Cancer Diagnosis in Primary
Care. Int J Cancer 2014; 135: 1220—1228.

et al.
Systematic review of factors influencing patient and prac-
titioner delay in diagnosis of upper gastrointestinal
cancer. Br J Cancer 2006; 94: 1272-1280.

O’Rourke RW, Diggs BS, Spight DH, et al. Psychiatric
illness delays diagnosis of esophageal cancer. Dis
Esophagus 2008; 21: 416-421.

Cavallin F, Scarpa M, Cagol M, et al. Time to
diagnosis in esophageal cancer: A cohort study. Acta
Oncol  2018;  57: 1179-1184. DOI:  10.1080/
0284186X.2018.1457224

Grotenhuis BA, van Hagen P, Wijnhoven BPL, et al.
Delay in diagnostic workup and treatment of esophageal
cancer. J Gastrointest Surg 2010; 14: 476—483.
Lyratzopoulos G, Saunders CL, Abel GA, et al. The rel-
ative length of the patient and the primary care interval in
patients with 28 common and rarer cancers. Br J Cancer
2015; 112: S35-S40.

Din NU, Ukoumunne OC, Rubin G, et al. Age and
gender variations in cancer diagnostic intervals in 15 can-
cers: Analysis of data from the UK clinical practice
research datalink. PLoS One 2015; 10: 1-15.

Neal RD, Din NU, Hamilton W, et al. Comparison of
cancer diagnostic intervals before and after implementa-
tion of NICE guidelines: Analysis of data from the GBR
General Practice Research Database. Br J Cancer 2014;
110: 584-592.

Swann R, McPhail S, Shand B, et al. Diagnosing cancer
in primary care: Results from the National Cancer
Diagnosis Audit. Br J Gen Pract 2018; 68: e63—e72.
O’rourke RW, Diggs BS, Spight DH, et al. Psychiatric
illness delays diagnosis of esophageal cancer. Dis
Esophagus 2008; 21: 416-421.

Arhi CS, Markar S, Burns EM, et al. Delays in referral
from primary care are associated with a worse survival in

85U8017 SUOWIWIOD 8A1Te81D 3edldde au Aq peusenob aJe sajoie YO ‘@SN Jo SN 10} Akeiq18ulUQ A1 UO (SUORIPUOD-PUe-SWLR/W0o" A3 1M Afeiq 1 jeuljuo//Sdny) SUoRIpuoD pue swae | 8 88s *[£202/T0/ez] uo Ariqiiauliuo Ao|Im ‘WepRe1JO AIseAIUN AQ 08/ T60290r90S0Z/LL T OT/I0P/WO0 A8 1M Ae.q 1 jBuluo//Sdny Wiy papeoumod ‘G ‘0202 ‘¥T90S02


https://orcid.org/0000-0002-6165-1056
https://orcid.org/0000-0002-6165-1056
https://orcid.org/0000-0002-8780-476X
https://orcid.org/0000-0002-8780-476X

620

United European Gastroenterology Journal 8(5)

19.

20.

21.

22.

23.

24.

25.

26.

27.

patients with esophagogastric cancer. Dis Esophagus
2019; 32: 1-11.

Neal RD, Tharmanathan P, France B, et al. Is increased
time to diagnosis and treatment in symptomatic cancer
associated with poorer outcomes? Systematic review. Br J
Cancer 2015; 112: S92-S107.

Netherlands  Comprehensive  Cancer  Organisation
(IKNL). Over de registraie [in Dutch], https://www.cijfer
soverkanker.nl/over-de-registratie-12.html (2019,
accessed 28 June 2019).

Lamberts H and Wood M. International classification of

primary care (ICPC). Oxford University press, Oxford,
1987.

Weller D, Vedsted P, Rubin G, et al. The Aarhus state-
ment: Improving design and reporting of studies on early
cancer diagnosis. Br J Cancer 2012; 106: 1262—-1267.
Numans M, De Wit N, Dirven J, et al. NHG guideline on
dyspepsia (second revision). Huisarts Wet 2013; 1: 26-35.
Helsper C, van Erp N, Peeters P, et al. Time to diagnosis
and treatment for cancer patients in the Netherlands:
room for improvement? Eur J Cancer 2017; 87: 113-121.
Sollie A, Roskam J, Sijmons RH, et al. GPs know their
patients with cancer? Assessing the quality of cancer reg-
istration in Dutch primary care: A cross-sectional valida-
tion study. BMJ Open 2016; 6: e012669.

Markar SR, Mackenzie H, Jemal S, et al. Emergency
presentation of esophagogastric cancer. Ann Surg 2018;
267: 711-715.

Andersen RS, Vedsted P, Olesen F, et al. Patient delay in
cancer studies: A discussion of methods and measures.
BMC Health Serv Res 2009; 9: 1-7.

28.

29.

30.

31.

32.

33.

34.

Smith SM, Whitaker KL, Cardy AH, et al. Validation of
self-reported help-seeking, and measurement of the
patient interval, for cancer symptoms: An observational
study to inform methodological challenges in symptom-
atic presentation research. Fam Pract 2020; 37: 91-97.
Astin MP, Martins T, Welton N, et al. Diagnostic value
of symptoms of oesophagogastric cancers in primary
care: A systematic review and meta-analysis. Br J Gen
Pract 2015; 65: e677-e691.

Rubin G, Walter F, Emery J, et al. Reimagining the diag-
nostic pathway for gastrointestinal cancer. Nat Rev
Gastroenterol Hepatol 2018; 15: 181-188.

Torring ML, Frydenberg M, Hansen RP, et al. Evidence
of increasing mortality with longer diagnostic intervals
for five common cancers: A cohort study in primary
care. Eur J Cancer 2013; 49: 2187-2198.

Crawford SC, Davis JA, Siddiqui NA, et al. The waiting
time paradox: Population based retrospective study of
treatment delay and survival of women with endometrial
cancer in Scotland. Br Med J 2002; 325: 196.

Torring ML, Falborg AZ, Jensen H, et al. Advanced-
stage cancer and time to diagnosis: An International
Cancer Benchmarking Partnership (ICBP) cross-
sectional study. Eur J Cancer Care (Engl) 2019; 28: 1-11.
O’Halloran J, Miller GC, Britt H. Defining chronic con-
ditions for primary care with ICPC-2. Fam Pract 2004;
21: 381-386. doi:10.1093 /fampra/cmh40730

85U8017 SUOWIWIOD 8A1Te81D 3edldde au Aq peusenob aJe sajoie YO ‘@SN Jo SN 10} Akeiq18ulUQ A1 UO (SUORIPUOD-PUe-SWLR/W0o" A3 1M Afeiq 1 jeuljuo//Sdny) SUoRIpuoD pue swae | 8 88s *[£202/T0/ez] uo Ariqiiauliuo Ao|Im ‘WepRe1JO AIseAIUN AQ 08/ T60290r90S0Z/LL T OT/I0P/WO0 A8 1M Ae.q 1 jBuluo//Sdny Wiy papeoumod ‘G ‘0202 ‘¥T90S02


https://www.cijfersoverkanker.nl/over-de-registratie-12.html
https://www.cijfersoverkanker.nl/over-de-registratie-12.html

	table-fn1-2050640620917804
	table-fn2-2050640620917804
	table-fn3-2050640620917804
	table-fn4-2050640620917804
	table-fn5-2050640620917804
	table-fn6-2050640620917804
	table-fn7-2050640620917804
	table-fn8-2050640620917804
	table-fn9-2050640620917804
	table-fn10-2050640620917804
	table-fn11-2050640620917804
	table-fn12-2050640620917804
	table-fn13-2050640620917804
	table-fn14-2050640620917804
	table-fn15-2050640620917804
	table-fn16-2050640620917804
	table-fn17-2050640620917804
	table-fn18-2050640620917804

