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Background

A profile paper regarding the ESPRESSO cohort (Epidemiology Strengthened by histopathology Reports in Sweden)'
was published by our team in 2019. The aim of the current research letter was to account for the revised data collection
process until 31 December 2023.

For the original ESPRESSO cohort (2015-2017), we contacted all pathology departments (n=28) in Sweden to obtain
histopathology record data of the digestive system (from pharynx to anus), liver, gallbladder, and pancreas. We asked local IT
personnel to retrieve data on the personal identity number (a unique number in Sweden used to link the histopathology data to
other Swedish databases), the date of histopathology, topography (the location from which the histopathology is obtained;
relevant topography codes being T56-T69), morphology (the histopathology appearance), and, where available, free text. We
identified some 2.1 million unique individuals with at least one histopathology report spanning from 1965 to 2017. Since many
participants had multiple histopathology reports, the total number of reports was around 6.1 million.' The government agency
Statistics Sweden then performed a matching process in which each individual was paired with up to five controls from the
general population. The matching variables included sex, birth year, calendar year, and county of residence. Statistics Sweden
subsequently identified first-degree relatives and spouses for both cases with histopathology reports and controls. Therefore,
the total population of the ESPRESSO cohort until 2017 was 13.0 million." The included individuals have since been linked to
Sweden’s nationwide administrative healthcare registers: the Cause of Death Register, the Patient Register, the Cancer
Register, the Medical Birth Register, the Prescribed Drug Register, and the Total Population Register.”

Since its establishment in 2019, the ESPRESSO cohort has generated more than 120 publications. A number of these
publications have included patient chart validation showing high accuracy for serrated polyps (positive predictive value
(PPV)=95%; 95% confidence interval, CI=89-98%),® and eosinophilic esophagitis (PPV=89%; 95% CI=82-94%).*
Using free text data from histopathology reports as the gold standard, we also conducted a further investigation into
the validity of Systematized Nomenclature of Medicine (SnoMed) codes within the ESPRESSO database to identify
metabolic dysfunction-associated steatotic liver disease (MASLD)/non-alcoholic fatty liver disease (NAFLD; PPV=92%;
95% CI=86-96%).° However, we acknowledge that the validity of ESPRESSO may differ between different conditions.

New Data Collection

The original data collection for ESPRESSO occurred between 12 October 2015 and 10 April 2017. As a result, a few Swedish
pathology departments had incomplete data for 2015 due to “early reporting”. As part of the ESPRESSO update process, we
subsequently solicited histopathology report data from all pathology departments, commencing on 1 January 2015. This
research letter summarises the collected data until 31 December 2023 using the complete Swedish population as our sampling
frame. The update was approved by the Stockholm Ethics Review Board on 20 September 2021 (directive number:
2021-04542), and the new data were collected between 7 December 2021 and 31 December 2023, with some data being
delivered in 2024. The study complies with the Declaration of Helsinki.
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Some of the newly acquired data overlapped with the pre-existing data in “ESPRESS0-2017",' which was addressed
during the data linkage process at Statistics Sweden (the agency accountable for selecting controls and identifying first-
degree relatives and spouses).

Table 1 presents the number and percentages of histopathology reports up until 2023 (old and new cohorts combined)
per pathology department. SAS Software (SAS Institute, Inc) was used for the statistics. Certain pathology departments
were merged for administrative purposes, as indicated in the table legend.

Histopathology Reports
Through the update we added 2,308,902 histopathology reports from 2015 to 2023 to ESPRESSO.

The updated cohort (1965-2023) hence consisted of 8,367,981 histopathology reports (female: 51.9%), with a median
participant age of 60.0 years (mean: 55.8). Among the reports, 416,728 (5.0%) were obtained in children (aged 0-17).
The age group of 18-39 years old accounted for 1,453,948 reports, representing 17.4% of the total. The distribution of
reports for other age groups is as follows: 40-59 (2,264,786; 27.1%), 60—69 (1,719,887; 20.6%), 70-79 (1,726,238;
20.6%), and >80 years (786,394; 9.4%).

In terms of organ-specific histopathology reports (Figure 1), most histopathology reports originated from the stomach
(n=1,692,891), and the colon (n=2,457,828), with 20,007 from an unspecified luminal gastrointestinal location.

The most common morphology codes in the updated ESPRESSO cohort (1965-2023) represented normal morphol-
ogy (M00100 and M00110; n=2,094,561) and inflammation (M4x; n=1,991,937), as well as various forms of gastro-
intestinal cancer.

Table | Number of Histopathology Reports per Pathology

Department
Department Percentage (%) | Reports (n)
Blekinge (Karlskrona) 1.28 106,949
Dalarna (Falun) 2.80 234,577
Gavle 2.08 173,845
Halland (Halmstad) 2.05 171,208
Jonkoping 353 295,044
Kalmar 223 186,809
Kronoberg (Vaxjo) 2.07 173,503
Medilab* 12.22 1,022,619
Sahlgrenska/Goteborg/West Sweden™ 11.87 993,538
Skane® 13.73 1,149,282
Stockholm* 11.74 982,000
Sundsvall 1.53 127,887
Sédermanland (Eskilstuna)® 2.00 167,705
Huvudsta*/* .63 136,634
Skovde® 4.97 416,249
Sunderby/Lules” 231 193,704
Sit Goran®* .60 133,490
Uppsala 4.03 336,921
Varmland (Karlstad) 3.09 258,853
Umea® 422 353,366
Viastmanland (Visteras) 1.96 163,597
Orebro 313 261,839
Ostergotlandt 3.88 324,738
Unspecified 0.04 3624

Notes: *Departments primarily serving the capital region, Stockholm (including the island
of Gotland). #Private pathology departments that belong to the Unilab group. The Skévde
department also provides services for multiple private gastroenterologists in the Western
region of Sweden. fLinképing-Norrképing. €Lund-Malmé-Helsingborg-Kristianstad.
“Included data from Borss and Trollhittan. SUme also includes Jimtland/Ostersund.
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Liver (T56)
Gallbladder (T57)
Bile tract (T58)
Pancreas (T59)
Pharynx (T60)
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Esophagus (T62)
Stomach (T63)
Duodenum (T64)
Jejunum-Ileum (T65)
Appendix (T66)
Colon (T67)
Rectum (T68)
Anus (T69)
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Figure | Number of gastrointestinal histopathology reports in 1965-2023 in Sweden. *Includes adenoid tissue.
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Figure 2 Annual number of histopathology reports (grey curve represents update).

The annual number of histopathology reports between 2015 and 2021 (part of the update) exceeded 300,000, reaching its
peak in 2021 at approximately 350,000 (Figure 2). There was a 6.5% decrease in 2020, the first year of the COVID-19 pandemic
in Sweden.® The decline in 2020 was observed across all non-COVID-19 healthcare services in Sweden during the first year of
the pandemic: for instance, hospital admissions decreased by 5% for gastrointestinal diseases, 9% for cancer, and 9% for
cardiovascular disease.® Additionally, one in five adults reported abstaining from seeking healthcare in 2020.° Because almost all
data collection occurred until the years 2022 and 2023, the data for these two years are incomplete (166,000 histopathology
reports from 2022 and 90,000 from 2023).

Data at an Individual Level
Overall, histopathology reports 1965-2023 were obtained from 2,604,891 unique individuals, with females accounting
for 53.8%. Children comprised 6.3%, while individuals aged >80 represented 9.1%.

Conclusion
The nationwide ESPRESSO study integrates histopathology data with data from the Swedish national healthcare registers.
The histopathology data aid in the identification of disease precursors and conditions not covered by International
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Classification of Disease (ICD) codes, thereby enhancing the reliability of existing diagnoses. The overall objective of the
ESPRESSO study is to gain insights into the aetiology and prognosis of different diseases.

In this research letter, we present the updated findings of ESPRESSO from 1965 to 2023, encompassing more than
8.3 million histopathology reports from approximately 2.6 million unique individuals. In recent years, there have been
more than 300,000 gastrointestinal histopathology reports in Sweden annually.

Abbreviations
ESPRESSO, Epidemiology strengthened by histopathology reports in Sweden; PPV, positive predictive value.
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