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ABSTRACTABSTRACT

INTRODUCTION.INTRODUCTION. The Danish Pancreatic Cancer Database (DPCD) uses data from the Danish National Patient Registry (DNPR)
and includes patients with pancreatic carcinomas, duodenal and ampullary cancers. Due to the aggressive nature of pancreatic
cancer, some patients never receive diagnostic work-up at a hepato-pancreatico-biliary centre. The aim of this study was to
explore the validity of the registration of the pancreatic cancer diagnosis for patients living in the Region of Southern Denmark
reported in the DNPR but not included in the DPCD.

METHODS.METHODS.  This study is a descriptive analysis of a historical cohort of patients registered with a diagnosis of pancreatic cancer
(DC 25.0-25.9, DC 24.1, DC 17.0, excluding DC 25.4) from 1 July 2019 to 30 June 2022, in the DNPR but with no registration in
the DPCD.

RESULTS.RESULTS. We identified 155 patients with a relevant diagnosis in the DNPR who were not included in the DPCD. A total of 62
patients (40%) represented potentially valid cases of pancreatic cancer, whereas 73 patients (47%) had pNET and 20 patients
(13%) had an entirely different diagnosis. Only seven patients (11%) of the potentially valid pancreatic cancer group and 4.5%
of the total study cohort had a histology-verified diagnosis of pancreatic cancer. The DNPR contained (93/944) 10% with an
incorrect diagnosis of pancreatic cancer and 6% with an uncertain diagnosis.

CONCLUSIONS. CONCLUSIONS. This study demonstrates a high level of completeness for the DPCD in the Region of Southern Denmark. Invalid
registration of the pancreatic cancer diagnosis is an important limitation in using the DNPR, which is the only data source for
identifying patients with pancreatic cancer in Denmark.

FUNDING.FUNDING.  None.

TRIAL REGISTRATION.TRIAL REGISTRATION. Not relevant.

Approximately 1,050 patients are diagnosed with pancreatic cancer (PC) in Denmark annually [1]. Early
symptoms of PC are often non-specific, such as general malaise, abdominal discomfort and nausea [2]. A clinical
presentation with more classical symptoms, such as jaundice, is typical in the later stages of the disease when
cure is no longer possible. PC has a grave prognosis, with a three-year survival rate of 15% in Denmark [3].
Although surgery remains the only curative option for PC, only 25% of patients qualify for a surgical procedure
at disease presentation [4].

The Danish Pancreatic Cancer Database (DPCD) was established in 2011 and reports on PC-related treatment,
morbidity and mortality in Denmark [3]. The DPCD reports exclusively on pancreatic carcinomas, duodenal and
ampullary cancers. The DPCD inclusion criteria encompass accurate diagnosis codes for PC, alongside contact
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with a pertinent, highly specialised hepatic-pancreatic-biliary (HPB) surgical or oncological centre. The
exclusion criteria include biopsy results from the National Pathology Registry with pancreatic neuroendocrine
tumours (pNET) without concomitant pancreatic carcinoma or cholangiocarcinoma. Incorrectly reported
diagnoses can be extracted manually by clinicians reporting to the DPCD. pNET are excluded from the DPCD as
they have a very different cellular profile and carry a better prognosis.

Due to the aggressive nature of PC, some patients may never undergo diagnostic workup at a hepatic-pancreatic-
biliary (HPB) centre. Although national cancer registries within Scandinavia have excellent reporting patterns
and completeness of data, Kilander et al. [5] showed that the Swedish Cancer Registry was only 53% complete for
pancreatic and biliary cancers. This was because 44% of the patients were only reported in the Swedish National
Patient Registry but not in the Cancer Registry. The study showed that patients reported in the patient registry
often did not have a histology-based diagnosis and that diagnosis was either based on clinical suspicion or
radiological findings [5].

Cancer registration within the Danish Cancer Registry is automatically made from diagnoses within the DNPR,
with codes for tumour-node-metastasis (TNM) staging and source of diagnosis (clinical, radiological or
histological) [6]. The DPCD collects data based on the World Health Organisation (WHO) International
Classification of Diseases, 10th version (ICD-10) diagnosis registrations within the Danish National Patient
Registry (DNPR), with validation against the National Pathology Registry as well as manually by the four
reporting HPB centres [3].

The primary objective of this study was to identify and describe the discrepancy cohort between the DPCD and
DNPR data regarding PC patients in the Region of Southern Denmark. More specifically, we aimed to determine
whether patients reported solely in the DNPR had PC and, if so, whether they were affiliated with the regional
HPB centre and what type of treatment they received.

MethodsMethods

This was a descriptive, quality-control project of a historical cohort of patients registered with a PC diagnosis (DC
25.0-25.9, excluding DC 25.4), ampullary cancer (DC 24.1), or duodenal cancer (DC 17.0) within the Region of
Southern Denmark from 1 July 2019 to 30 June 2022.

The DPCD is based on data from the DNPR but automatically excludes patients based on several criteria, such as
biopsy with neuroendocrine tumours (NET) or cholangiocarcinoma and no evaluation at an HPB centre. The
four reporting surgical centres carry out further manual validation of the included patients, ensuring the
accurate inclusion of diagnoses. This study collected data from the DPCD on both the included and excluded
cases but focused only on the excluded patients.

We evaluated the individual medical records of these patients for the following variables: age, sex, final
diagnosis, contact with an HPB centre (multidisciplinary team (MDT)), comorbidity, treatment, affiliation with
specialised palliative care (SPC) unit, overall survival after PC diagnosis and place of death. The evaluation of
medical records concluded on 15 February 2024.

A total of 944 patients living within the Region of Southern Denmark were registered with a probable diagnosis of
PC in the DNPR between 1 July 2019 and 20 June 2022. Among these, 789 patients with a PC diagnosis were
included in the DPCD. The discrepancy cohort of 155 patients comprised our study population.

EthicsEthics

As this was a quality-control study, no ethics approval was sought. The study was approved by the Department of
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Surgeryʼs Research Council at Odense University Hospital (OUH). Each data entry into patient journals was
recorded in the electronic patient journal, and the allocated project number was added to the patientʼs electronic
journal. All data were stored on a secure server at the OUH. Only authors could access this with a login and
unique password.

Trial registration: not relevant.

ResultsResults

Examination of patient records for the 155 patients in the discrepancy cohort revealed that 73 patients (47%) had
histology-verified pNET. These patients had a relevant affiliation with various gastroenterology departments
across the region. Twenty patients (13%) had a different, non-PC diagnosis or a final diagnosis could not be
established (FigureFigure  11). Six of the 20 patients who were coded “final diagnosis could not be established” had no
radiology or histology findings suggestive of a PC diagnosis. These were coded as such because neither the
radiology report nor the scan suggested a PC diagnosis. Supplementary Table IIISupplementary Table III shows that patients with pNET
had a considerably greater number of contacts with the healthcare system than PC patients did, and most of
these were incorrectly coded as DC 25.9 (malignant neoplasm of pancreas, unspecified).

The remaining 62 patients (40%) represented potentially valid PC cases. Figure 2Figure 2 shows the median overall
survival (mOS) of pNET and PC patients. For PC patients, the mOS is 0.8 months (95% confidence interval: 0.5-
1.1). The sex distribution was 30 men and 32 women with a median age of 83.5 years (range: 59-91 years). Among
the 62 patients, 34 (34/62: 55%) were discussed at the regional HPB MDT, whereas the remaining 28 (45%) never
had an affiliation with the regional HPB centre. Twenty-five patients (40%) were considered unfit for active
treatment by the referring hospital, whereas 19 (31%) opted out of further treatment. Thirteen patients (21%)
were deemed unfit for surgical or oncological treatment at the HPB MDT. Only seven of the 62 probable PC
patients had a histology-verified PC diagnosis (Table 1Table 1). Survival after PC diagnosis ranged from 3 to 365 days
(median 229 days). Only one patient was a candidate for upfront surgical intervention at the diagnosis but
declined all treatment due to significant psychiatric comorbidities.
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The PC diagnosis in the remaining 55 patients without histology or cytology verification was primarily based on
radiological findings, as summarised in Table 2Table 2. These patients had multiple comorbidities and/or poor
performance status, leading to a non-active (symptomatic) treatment decision. Seventeen patients (17/55: 31%)
had a concomitant histology-verified other cancer diagnosis (five cases of breast cancer, three colon cancers,
three prostate cancers, two rectal cancers, two bladder cancers, one renal cell carcinoma and one multiple
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myeloma). Four patients had more than two concomitant cancers alongside a radiological PC diagnosis. Other
significant comorbidities included type II diabetes, chronic pancreatitis, ischaemic heart disease, Parkinsonʼs
disease, stroke, atrial fibrillation, alcoholic liver disease, hepatitis and dementia. Given the high rate of other
cancers, a specific PC diagnosis was difficult to establish in these patients. Twenty-three patients (23/55: 42%)
were affiliated with an SPC unit. Palliative chemotherapy was considered but not provided in 28 patients due to
patient refusal, missing pathology validation or poor performance status. Thirty-six patients (65.5%) died at
home or in a care home. Ten patients (18%) died in a palliative care setting, and nine patients (16.5%) died
during an inpatient stay in either a medical or a surgical ward.

Thus, seven patients with biopsy-verified PC were identified as missing from the DPCD during the three-year
study period. Among the 944 patients in the DNPR, 73 patients (8%) had pNET, 20 (2%) had misclassified cancer
and 55 (6%) had an uncertain PC diagnosis.

DiscussionDiscussion

This study identified a cohort of 155 patients with a PC diagnosis in the DNPR who were not included in the
DPCD. Only seven (4.5%) of these patients had a biopsy-verified PC, and only one patient would have been
offered potentially curative surgery but declined due to comorbidities. Thus, the DPCD correctly identified
789/796 cases (99%) of actual PC in the study period in the Region of Southern Denmark.

The study shows that data extraction from the DNPR overestimates the true incidence of PC, mainly due to
incorrect coding of pNET. Disease misclassification was high (73 patients had pNET, and an additional 20
patients had other malignant or benign diseases). PC diagnosis in the remaining patients (n = 62) was primarily
based on imaging, and a high proportion had other cancer histories.

Our study showed that 82.5% of the patients in our study population (73 patients with pNET and 55 potentially
with PC) had been discussed at the HPB MDT. This finding indirectly shows that although the tertiary centre may
apply a correct diagnosis, the initial diagnosis from the referring hospital continued to be registered in the
DNPR. Forty-five per cent of the study population did not have an affiliation with the regional HPB centre. Due to
the aggressive nature of PC along with the patientsʼ old age (median age: 83.5 years), MDT referral would most
likely have been without any clinical consequence for this patient group. However, MDT could, in this case, be
used for diagnosis registration, which could, in turn, result in a higher DPCD completeness.

Our study showed that only 42% of the patients without histology-verified disease were affiliated with an SPC
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unit. Our findings largely align with those reported by the Danish Palliative Database, which shows that 46% of
patients with a cancer diagnosis had an affiliation with SPC in 2023 in Denmark [7]. The Lancet Oncology
Commission argues for early palliation at the point of diagnosis [8], which is difficult to achieve with a median
survival of a few days. Further studies are needed to understand the challenges associated with allocating
palliative care to this population.

Although no registry is complete, the DPCD comes close to full completeness for the Region of Southern
Denmark. Registry data require that a population subset is clearly defined. One of the limitations of the DPCD is
that approximately 10-15% of cases in the DPCD are based entirely on radiology, and therefore, the DPCD may
contain false positives [3]. One of the main obstacles is the intricacy of data integration from various sources,
such as hospital records, pathology reports and national databases [9]. This study aided the DPCD registry data
by conducting an in-depth investigation of the discrepancy cohort within the Region of Southern Denmark that
was previously unaccounted for, thus ensuring further completion of the registry data. Baron & Weiderpass
argued that even the best databases may be prone to recording errors and incompleteness [10]. However, linking
different registries together ensures the completeness of data. For instance, linking the DPCD to the Pathology
Registry ensures that patients with biopsy-verified pNET and/or distal cholangiocarcinoma may be excluded
from the Pancreas Cancer Registry.

The main shortcoming of this study is the inclusion of only one region. Although the Danish population is
homogenous, and similar results may be expected from the remaining three regions, the dataset would have
been strengthened if all four regions had been included.

An inherent problem with diagnosis registration is the use of different diagnosis codes for the same cancer. A
Korean study showed that the rates of definite PC diagnosis were highest when the tumour localisation was
known [11]. pNET is an umbrella term used for different types of tumours but is only classified as “cancer in the
Langerhans islands (DC 25.4)” in the ICD-10. Therefore, these may exist anywhere in the pancreas and may be
reported according to localisation rather than histology. A more precise classification system would help
clinicians in coding precisely, especially where no histology exists.

In an ideal setting, only patients with histology-verified disease should have a malignant diagnosis. However,
this is not always possible, as patients occasionally present 1-2 days before their demise. The HPB MDT at
Odense University Hospital comprises surgeons, pathologists, oncologists and radiologists specialising in HPB.
As almost half of the patients are not referred to the MDT, diagnosis is made at a peripheral hospital, where the
nuances related to assigning a correct diagnosis may not be appreciated.

The referring clinician is responsible for ensuring cancer registration. This may vary from the most junior to the
most senior clinician and may, therefore, represent cases where the diagnosis is made incorrectly. An area of
improvement could be educating Danish doctors across all grades on correct coding practices for cancer
diagnoses and providing referring clinicians with specific guidelines for diagnosis codes.

ConclusionsConclusions

This study demonstrated a high DPCD completeness regarding the identification and registration of verified PC
patients in the Region of Southern Denmark. The DPNR contained 10% with an incorrect PC diagnosis and 6%
with an uncertain DNPR diagnosis. This is an important limitation in using the DNPR, which is the only data
source for identifying patients with a PC diagnosis in Denmark.
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