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Summary

Validation of biobanks and large cancer cohorts is essential in ensuring high-quality
research results. We examined the coverage, generalisability and validity of the lym-
phoma collection of the Uppsala-Umea Comprehensive Cancer Consortium (U-
CAN) biobank in Sweden, one of the largest cancer biobanks in Europe. Up until
2022, 889 lymphoma patients in U-CAN Uppsala had available samples, and 329 in
U-CAN Umea. Patients diagnosed in the U-CAN Uppsala area 2011-2021 (n=_843)
were linked to the nationwide Swedish Lymphoma Register, and a subset diagnosed
before 2019 (n="727) to population-based registers. The coverage was 39% of all lym-
phoma patients between 2011 and 2019 diagnosed in the U-CAN Uppsala area, with
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a pandemic decline to 10% during 2020-2021. The patients included had superior
overall survival (hazard ratio=0.70 [95% confidence interval, CI: 0.60-0.82]) than
all lymphoma patients in Sweden. They had better performance status, were younger

Karlstad, Sweden

(odds ratio [OR]=0.21 [95% CI: 0.13-0.34]) and had less comorbidities (OR=0.66
[95% CI: 0.56-0.78]). However, cause-specific survival and stage distribution were
similar. The questionnaire data captured less comorbidities compared to the national
registers. Evaluations of biobanks are important, as even population-based biobanks
such as U-CAN select younger patients with higher socioeconomical status and bet-
ter performance status. However, the similar cause-specific survival as in the regis-
tries suggests U-CANs usefulness for prognostic biomarker studies.
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INTRODUCTION

population, especially regarding age, access to treatment
and socioeconomic aspects, which has, for example, been
described in the United Kingdom (UK) biobank.? It is im-
portant to assess the external validity of research cohorts
to evaluate the generalisability of results obtained for the

Validating large cancer cohorts and biobanks is crucial in
ensuring high-quality research and generalisability to a
broader population.' Biobanks may have a non-representative
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cohorts. However, the ability to conduct such studies is often
restricted by the absence of nationwide register-based data,
which is available in the Nordic countries.

Uppsala-Umea Comprehensive Cancer Consortium
(U-CAN), initiated in 2010, is an ongoing prospective longi-
tudinal collection of biospecimens accompanied by clinical
information from adult cancer patients, and it is one of the
largest cancer biobanks in Europe.® Biobanks allow for the
collection of population-based materials, and the strict in-
clusion and exclusion criteria often used in clinical trials are
not needed. However, included patients may still not be en-
tirely representative of the underlying patient population. To
date, samples from the U-CAN biobank have been utilised
in approximately 150 research studies. Novel biomarkers
have been identified for prognostication, treatment predic-
tion and immunotherapy response in diffuse large B-cell
lymphoma,* and plasma-based immune-proteasome pro-
filing and serum-based biomarker discovery analyses have
been instrumental in distinguishing between malignant cell
transformation and normal control tissue in Hodgkin and
diffuse large B-cell lymphoma.>™®

As biobanks and research data often rely on self-reported
information on comorbidities and socioeconomic factors,>
misclassification may occur. While nationwide register-based
data are not susceptible to this type of misclassification, they
do present other limitations, such as lack of detailed informa-
tion and life-style factors. Utilising the questionnaire data col-
lected at inclusion in U-CAN Uppsala and the corresponding
International Statistical Classification of Diseases and Related
Health Problem-codes (ICD-codes) recorded in the Swedish
National Patient Register (NPR), offers a unique opportu-
nity to compare different approaches to collecting comorbid-
ity data."’ In addition, assessments of the U-CAN biobank's
coverage can be conducted using data from the nationwide
Swedish Lymphoma Register (SLR). Finally, sociodemographic
variables reported in questionnaires can be cross-referenced
with data from the longitudinal integrated database for health
insurance and labour market studies (LISA) in Sweden.!!

The aim of this study was to assess the coverage and gen-
eralisability of the U-CAN lymphoma biobank within the
Uppsala catchment area and describe the total number of
patients included and available samples. Additionally, we
aimed to evaluate the validity of self-reported data on ed-
ucation level, comorbidity and marital status by comparing
results to population-based registers in Sweden.

METHODS
U-CAN biobank

This prospective biobank was established based on a long-
standing collaboration between Uppsala and Umea University,
Uppsala Biobank and Biobanken Norr, and comprises several
cancer diagnoses. In the lymphoma cohort, patients are first
diagnosed with a biopsy confirming lymphoma. Next, patients
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are invited to participate during their clinical visit prior to de-
ciding on management of the patient. Upon signing informed
consent, blood and tissue samples are collected at diagnosis
and subsequently at regular intervals (depending on the can-
cer/lymphoma type) (Figure 1). In the event of a relapse, new
blood and tissue samples are obtained. Patients diagnosed with
lymphoma have been recruited from 2010, with the only ex-
clusion criteria being under 18years of age. Upon inclusion,
patients are asked to complete a questionnaire regarding he-
redity and lifestyle factors, including educational level, mari-
tal/partner status, self-reported performance status, and any
additional illnesses or comorbidities (Data S2).

The Swedish Lymphoma Register

The SLR was established in 2000 and encompasses approxi-
mately 95% of lymphoma cases in Sweden.'>' Patients with
chronic lymphocytic leukaemia (CLL) are not included.
In addition to recorded diagnosis, treatment details, and
relapses, the register also collects supplementary clinical
information such as Ann Arbor stage and laboratory param-
eters at diagnosis.

Study population

Since this study required data linkages, further results were
based on the U-CAN Uppsala cohort and did not include the
U-CAN Umed cohort. To establish the study cohort, 1090 pa-
tients diagnosed with lymphoma or CLL were enrolled from
the U-CAN hospitals in the Uppsala catchment area span-
ning from 2010 until data extraction in December 2022. To
enable comparison to SLR, patients with CLL (n=154) and
those included at the time of relapse (n=44) were excluded
from this evaluation. In addition, three patients lacked in-
formation on inclusion dates or diagnostic dates. Following
these exclusions, a refined cohort of 889 U-CAN patients was
established (Figure 2), from which we present the available
samples. Further analyses required linkages through regis-
tries, which had been performed up until 2021.

Coverage of U-CAN in Uppsala catchment area
2011-2021

Data from the SLR was available until 2021. To study the
coverage of U-CAN in the Uppsala catchment area, we com-
pared the patients included in U-CAN at the four U-CAN
hospitals, to all lymphoma patients diagnosed and recorded
in the SLR at these hospitals during the specific recruitment
period: Uppsala (years 2011-2021), Falun (Ist of May 2012
to 31st of December 2021), Karlstad (1st of October 2014 to
31st of December 2021) and Gavle (years 2016-2021). We
excluded patients diagnosed under 2010, as the U-CAN
biobank was established during that year. Between 2011 and
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FIGURE 1 Procedures for sampling of data, blood and tissue are standardised across different diagnoses in the U-CAN biobank. Blood and tissue
samples and a questionnaire encompassing heredity and lifestyle are collected for lymphoma patients at diagnosis. Depending on indolent or aggressive
lymphoma type®, blood samples are continuously collected during the disease course, as outlined above. Samples collected in the U-CAN Biobank
include one whole blood sample, two plasma samples and one serum sample. In addition, all patients included in the U-CAN biobank have their original
as well as potential relapsed tumour biopsy stored and registered at the pathology department, enabling research within the U-CAN framework. *For HL
samples are taken prior to course three to match the planned fluorodeoxyglucose positron emission tomography scan. Samples prior to transplantation
are preferably taken for patients with MCL and T-cell lymphoma. chemo, chemoimmunotherapy; HL, Hodgkin lymphoma; MCL, mantle cell lymphoma;
NHL, non-Hodgkin lymphoma; U-CAN, Uppsala-Umed Comprehensive Cancer Consortium.

Initiation
of U-CAN

3 & < < ® & > - g & ® <& .

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Patients from Uppsala, Karlstad, Gavle and Falun included in U-CAN EXCIISIong
n=1090
_ n=154(CLL)
7 n=44 (relapse)
\4 n = 3 (missing data)
Patients with available samples Exclusions
n= 889

n =21 (Before 2011)
n =25 (After 2021)

v

v

S . Coverage at U-CAN hospitals in Uppsala catchment area
Lymphoma <« » - 843
Register 2011-2021 L

Previous linkages !

o t&:t?élr?-gzlsed P Selection mechanism in U-CAN Uppsala compared to all
beR registers c lymphoma patients n = 727
2011-2019

FIGURE 2 Description of the study cohort of lymphoma patients diagnosed and included in U-CAN Uppsala and the comparison group from
the Swedish Lymphoma Register (SLR). For a relevant comparison of patients in the U-CAN biobank to SLR, the following exclusions were made.
Patients with chronic lymphocytic leukaemia (CLL) were excluded, as they are not included in the SLR, as well as patients included in U-CAN outside
the inclusion window and patients included at relapse. Patients diagnosed up to 2019 had previously been linked to population-based registers such as
Swedish National Patient Register, Longitudinal Integrated Database for Health Insurance and Labour Market Studies and Cause of Death Register. U-
CAN, Uppsala-Umea Comprehensive Cancer Consortium.
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2019, the coverage analysis was performed on an individual
level, through linkages to registries, and between 2020 and
2021, the coverage analysis was performed on group level,
as we missed the personal linkages due to the waiting pe-
riod for the data processing time by the Swedish authorities.
The comparison involved examining the number of patients
stratified by age, sex, year of diagnosis and lymphoma sub-
type for the corresponding years of each hospital's inclusion
time frame.

Linkage to other national population-based
registers

A subset of the U-CAN data (n=727, 86%), correspond-
ing to patients diagnosed until 2019, could be individu-
ally linked to other population-based registers besides the
SLR using the Swedish personal identification number."
These registers include the Swedish NPR, including both
inpatient hospital care and outpatient non-primary care,
making it possible to calculate the Charlson Comorbidity
Index (CCI). Additionally, information on educational
level (categorised as <9years, 10-12, or >13years of
schooling) and partnership (categorised as married, never
married, divorced or widowed) was retrieved from the
national database LISA." Educational level was used as
a proxy for socioeconomic status."” As it is forbidden to
gather information on ethnicity according to the Swedish
Personal Data Act (Personsuppgiftslagen 1998:204), no
such linkages could be performed. Date of death and
causes of deaths were obtained from the Cause of Death
Register.

Selection mechanism

To understand the characteristics of the U-CAN lym-
phoma cohort in comparison to the broader lymphoma
population, we compared patients included in U-CAN up
until 2019 (1 =729) with those in the SLR in all of Sweden.
Logistic regression models were utilised to estimate odds
ratios (OR) with 95% confidence intervals (CIs) to evaluate
the impact of various clinical and socioeconomic charac-
teristics on participation in U-CAN versus patients in SLR
in all of Sweden. Furthermore, we compared all-cause and
cause-specific (i.e. lymphoma-specific) survival among
U-CAN participants to that of the broader SLR population
using the Kaplan-Meier method. Patients were followed
from the date of diagnosis until death (due to any cause
or due to lymphoma) or until the 31st of December 2019,
whichever occurred first. Cox regression models were em-
ployed to estimate hazard ratios (HRs) with 95% CI as an
assessment of the influence of selection on survival out-
comes. To adjust for potential confounding factors, HRs
were also adjusted for age, sex, CCI and marital/partner-
ship status.

BRITISH JOURNAL OF HAEMATOLOGY

Validation of self-reported medical information

The patient questionnaire solicited information on both
historical and existing health conditions including dia-
betes mellitus, hypertension, hypothyroidism, biliary
tract diseases, liver diseases, myocardial infarction, an-
gina pectoris, heart failure, ischaemic and haemorrhagic
stroke, lung diseases, intestinal diseases, kidney diseases
and prior occurrence of cancer. To evaluate the reliability
of self-reported medical information gathered through
the questionnaire, we cross-referenced patients' responses
with their records of pre-diagnostic outpatient and in-
patient care as documented in the NPR, utilising corre-
sponding ICD-codes (Table S1). To quantitatively assess
the sensitivity of the U-CAN data, we computed the ratio
of patients who reported a specific medical condition in
the questionnaire to the total number of U-CAN patients
with corresponding matches in the NPR records for the
same condition. Concurrently, specificity was determined
by calculating the ratio of the number of patients who did
not self-report a specific condition to the total number of
patients without corresponding matches in the NPR re-
cords, as indicated by the relevant ICD codes. Similarly,
self-reported educational level and civil status were com-
pared to information from the LISA database.

Statistical analysis

All statistical analyses were performed using Stata v.17
(StataCorp. 2019. Stata Statistical Software: Release 17.
College Station, TX: StataCorp LLC).

RESULTS

Available tissue samples in U-CAN lymphoma
up until 2022

At the time of data extraction, 889 lymphoma patients diag-
nosed between 2010 and 2022 were available in the Uppsala
cohort, with 100% having a pathology specimen, 99% having
at least one blood sampling time point (whole blood, serum
and plasma, n=883), and 67% of patients included had mul-
tiple sampling time points available (n=592) (Table S2). A
parallel gathering of biospecimens in U-CAN Umed in-
cluded 329 lymphoma patients (Table S2).

The coverage of enrolment in U-CAN Uppsala
between 2011 and 2021

The coverage analysis was performed on patients up until
2021, since the SLR data were available until then. Between
2011 and 2019, 39% of lymphoma patients diagnosed at the
four U-CAN hospitals in the Uppsala catchment area were
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FIGURE 3 (A) The coverage of U-CAN lymphoma in the Uppsala catchment area between 2011 and 2021. (B) Percentage of enrolment in U-CAN
between 2011 and 2019 in the Uppsala catchment area compared to the Swedish Lymphoma Register, stratified by calendar year diagnosis and age.

(A) The number of patients included in U-CAN (n=843) at the four U-CAN hospitals was compared to all patients diagnosed in the Swedish Lymphoma
Register at these hospitals during the specific recruitment period: Uppsala (years 2011-2021), Falun (Ist of May 2012 to 31st of December 2021), Karlstad
(1st of October 2014 to 31st of December 2021) and Gévle (years 2016-2021). In patients diagnosed in 2020-2011, individual data linkages were not
performed. The analysis was not performed on patients diagnosed in 2010 as the biobank was established during that year. (B) The number of patients
included in U-CAN (1n=796) at the four U-CAN hospitals were compared to all patients diagnosed in the Swedish Lymphoma Register at these hospitals

during the specific recruitment period, stratified by diagnosis, age and gender, during 2011-2019. U-CAN, Uppsala-Umea Comprehensive Cancer

Consortium.

included in U-CAN (Figure 3). However, coverage markedly
declined to 10% during 2020 and 2021 (Figure 3A). Notably,
the coverage within U-CAN was higher for patients diag-
nosed at the Uppsala university hospital compared to the
other hospitals, among younger patients and those diag-
nosed with mantle cell lymphoma or Hodgkin lymphoma
compared to other lymphoma subtypes. Coverage did not
vary markedly by sex (Figure 3B).

Selection mechanisms in U-CAN compared to
lymphoma patients in Sweden during 2011-2019

The selection analysis was performed on patients up until
2019, since the personal linkages to registries were performed
until then. Compared to all lymphoma patients in Sweden di-
agnosed between 2011 and 2019, patients included in U-CAN
during the same period were younger (e.g. age 85+ years vs.
<65years: OR=0.21 [95% CI 0.13-0.34]), had higher educa-
tion level (e.g. 213 years of education vs. <9years: OR=1.41
[95% CI 1.14-1.68]), fewer comorbidities at diagnosis (CCI
2+ vs. 0: OR=0.66 [95% CI 0.56-0.78]) or were more likely
to have a partner (partner vs. no partner: OR=1.21 [95%

CI 1.04-1.41]) (Table 1). Additionally, patients included in
U-CAN exhibited better performance status (ECOG 2-4 vs.
0-1: OR=0.55 [95% CI 0.43-0.71]) and were more likely to
have normal serum lactate dehydrogenase (S-LDH) levels
at diagnosis (elevated vs. normal S-LDH: OR=0.68 [95% CI
0.58-0.81]) (Table 1). Overall, there was no difference in Ann
Arbor stages between patients included in U-CAN and in
the SLR. However, when considering indolent and aggressive
lymphoma subtypes separately, the indolent lymphomas were
more likely to be included in U-CAN if diagnosed at more
advanced stages (stage II or III, e.g. Ann Arbor stage Il vs. L:
OR=1.87 [95% CI 1.10-3.18]) (Tables S3 and S4).

Survival outcomes between the U-CAN
cohort and patients in the SLR throughout Sweden

Patients included in U-CAN exhibited a better all cause
survival rate compared to patients in the SLR (HR=0.70
[95% CI: 0.60-0.81]), but the difference became insignifi-
cant after adjustment (age, sex, CCI, education level and
marital status) (Figure 4). Furthermore, the cause-specific
survival was similar between the U-CAN cohort and the
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TABLE 1 Characteristics of patients included in U-CAN in the Uppsala catchment area 2011-2019, compared to characteristics of lymphoma

patients in the whole of Sweden registered in the Swedish Lymphoma Register (SLR) during the same calendar years.

Patient characteristics

Sex
Male
Female
Age at diagnosis
<65
65-74
75-84
85+
Highest achieved education level
<9
10-12
=13
Missing
Partner status at diagnosis
No
Yes
Missing
Type of hospital
University hospital
Non-university hospital
Missing
CCI, categorised
0
1
A
Stage (Ann Arbor)
I
II
111
v
Missing
Elevated S-LD
No
Yes
Missing
ECOG
0-1
2-4
Missing
B symptoms
No
Yes
Missing

SLR
N %
11261 57.1
8454 429
7036 35.7
5771 29.3
5056 25.6
1852 9.4
5974 30.3
7997 40.6
5280 26.8
464 3.5
8448 42.9
10569 53.6
698 3.5
7386 48.7
6185 38.5
2058 12.8
9066 46.2
2633 13.4
7931 40.4
3536 17.9
2916 14.8
2567 13.0
7314 37.1
3383 17.2
8514 43.2
6565 33.3
4636 23.5
14557 73.8
2665 13.5
2493 12.6
11443 58.0
5093 25.8
3179 16.1

Included in U-CAN

N

422
305

326
227
155

19

188
307
231

22

282
423
22

418
296

390
106
230

151
133
115
285

43

407
217
103

650
67
10

507
201
19

%

58.0
42.0

44.8
31.2
21.3

2.6

259
42.2
31.8

3.0

38.8
58.2
3.0

58.0

1.0

53.8
14.5
31.7

20.8
18.3
15.8
39.2

59

56.0
29.8
14.2

89.4
9.2
1.4

69.7
27.6
2.6

ORR (95% CI)

1.00 (Reference)
0.96 (0.83, 1.12)

1.00 (Reference)
0.84 (0.71, 1.00)
0.65 (0.54, 0.79)
0.21 (0.13, 0.34)

1.00 (Reference)
1.23 (1.02, 1.48)
1.41 (1.16, 1.71)

1.00 (Reference)
1.21 (1.04, 1.41)

1.00 (Reference)
0.89 (0.77, 1.04)

1.00 (Reference)
0.92 (0.74, 1.15)
0.66 (0.56, 0.78)

1.00 (Reference)
1.07 (0.84, 1.36)
1.05 (0.82, 1.35)
0.91 (0.74, 1.11)

1.00 (Reference)
0.68 (0.58, 0.81)

1.00 (Reference)
0.55 (0.43,0.71)

1.00 (Reference)
0.89 (0.75, 1.05)

(Continues)
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TABLE 1 (Continued)
SLR
Patient characteristics N %
Bulky disease
No 14469 73.4
Yes 2383 12.1
Missing 2863 14.5

Included in U-CAN

N % ORR (95% CI)

591 81.3 1.00 (Reference)

120 16.5 1.25 (1.02, 1.52)
16 2.2

Note: Odds ratios and 95% confidence intervals are presented for the likelihood of inclusion versus non-inclusion in U-CAN. Significant values are in bold.

Abbreviations: CCI, Charlson Comorbidity Index; ECOG, Eastern Cooperative Oncology Group Performance status; S-LD, serum lactate dehydrogenase level; U-CAN,

Uppsala-Umea Comprehensive Cancer Consortium.
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Overall survival Overall survival Overall survival
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FIGURE 4 Survival probabilities and hazard ratios (HRs) (unadjusted (HR) and adjusted (HRadj*) for age, sex, Charlson Comorbidity Index,
education level and marital status) of overall survival. (A-C), and cause-specific survival (D-F), comparing lymphoma patients in U-CAN (with or
without questionnaire) to all other patients in the Swedish Lymphoma Register 2011-2019. U-CAN, Uppsala-Umea Comprehensive Cancer Consortium.

SLR patients. However, patients with aggressive lympho-
mas had a better cause-specific survival than the aggressive
lymphoma patients included in the SLR (HR=0.69 [95%
CI: 0.57-0.84]) when not adjusted. The indolent lymphoma
patients in U-CAN demonstrated a survival rate similar to
the indolent patients included in the SLR (HR=0.83 [95%
CI: 0.46-1.51)).

When comparing the 5-year probability of death, there
was no difference in death due to lymphoma (U-CAN 21.1%
vs. SLR 21.6%) (Figure S2). The U-CAN patients were less

likely to die of cardiovascular disease and other malignan-
cies than patients included in the SLR.

Comparison between questionnaire data in
U-CAN and national registers

Out of the 727 U-CAN patients diagnosed until 2019 and
linked to other national registers, 526 (72%) responded to
the questionnaire. The response rates did not vary markedly
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by sex, educational level, lymphoma subtype or Ann Arbor
stage (Figure S1). However, the oldest patients and those with
the worst performance status had a lower response rate to
the questionnaire. Importantly, there was no difference in
the all-cause or cause-specific survival between U-CAN pa-
tients who answered the questionnaire and patients who did
not (Figure 4).

Comparing the self-reported diseases in the U-CAN
questionnaire to the diseases registered as ICD-codes in the
NPR, patients did not report illnesses to the same extent as
recorded in the national registers, especially mental disease
and kidney disease. However, diagnoses such as diabetes
and hypertension were more likely to be reported (Figure 5).
When comparing the absence of self-reported disease in U-
CAN with the absence of records in national registers, very
few patients reported illnesses that were not recorded in the
national registers (Figure 5).

DISCUSSION

In this retrospective cohort study conducted in Sweden,
the lymphoma cohort within the U-CAN Uppsala catch-
ment area demonstrated a coverage of 39% between 2011
and 2019, with a decline during 2020-2021. This coverage
rate may be lower than anticipated, given U-CAN's goal to
have a population-based inclusion rate. Achieving complete

Answers in UCAN questionnaire from

patients *with* a record in the National register:

(B)

(sorted)
(A)

Diabetes
Hypertension
Hypothyroidism
Prevoius cancer
Hlperllpl_demla
Iver disease
Myorcardial infarction
Stroke

Heart failure

Lung disease
Intestinal disease
Mental illness
Gallstone

Kidney disease

Education <=9 years

Education 10-12 years

Education >12 years
Partner 2

T T T T

0 20 40 60 80 100
Percent (%)

B Yes

Records of comorbidities were identified in the National Patient Register
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coverage may be unfeasible under conditions demanding ex-
pedited clinical management, as patients must be adequately
informed and able to sign an informed consent to participate
in the biobank process. Notably, a coverage of 53% in mantle
cell lymphoma and 50% in Hodgkin lymphoma patients can
still be considered relatively high. In addition, we observed a
distinct impact of the pandemic years on U-CAN inclusion
rates, with coverage dropping to 10% during 2020 and 2021.
This decline aligns with previous observations resulting in a
reduction in newly diagnosed patients in clinical trials dur-
ing the pandemic.'® However, in a previous Swedish study,
only a slight decline of lymphoma diagnoses was observed
nationally during the first few months of the pandemic."”
Ourstudy highlights the challenge of achieving completely
non-selected biobank sampling, despite ambitious goals.
The U-CAN lymphoma cohort has lower representation
of elderly patients and patients from lower socioeconomic
groups. Previous research on the UK biobank has revealed a
tendency towards a ‘healthy volunteer effect’, where partici-
pants exhibit lower mortality rates compared to the general
population.' This has also been displayed in a large, pro-
spective lymphoma cohort (the LEO cohort) in the United
States, where the research cohort was underrepresented for
patients who were aged 80years and above."” Similar to our
study, they observed better survival in aggressive lympho-
mas in the research cohort compared to population-based
data. In other large biobanks such as the Victorian Cancer

Answers in UCAN questionnaire from
patients *without* a record in the National registers
(sorted)

Myorcardial infarction 1
Kldneédlsease
~ Gallstone
Liver disease
Heart failure
_Stroke
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Lung disease
Hyperlipidemia
ypertension
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Previous cancers were identified from the National Cancer Register (hematological cancer within one year were excluded)
Education level and partner status were found in the Longitudianal integrated database for health insurance and labour market studies (LISA)

FIGURE 5 Comparison of the self-reported diseases for patients who answered the U-CAN questionnaire (n=>526) and their records in the National
Patient Register (as International Classification of Disease-codes). (A) The per cent (%) of patients with a reported disease versus non-reported disease in
U-CAN if there was a record in the national registers. (B) The per cent (%) of patients with a reported disease versus non-reported disease in U-CAN if
there was no record in the national registers. U-CAN, Uppsala-Umea Comprehensive Cancer Consortium.
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Biobank in Australia and the Wales Cancer Bank, assess-
ments of coverage and potential selection bias of participants
compared with the general lymphoma population have not
been conducted.”**!

Our study underscores the importance of evaluating the
performance of biobanks utilised for cancer research, as dis-
parities in comorbidities, genetic variation and underrepre-
sented patient groups may negatively affect the generalisability
of new findings in selected cohorts. However, a thoroughly
evaluated research cohort can provide guidance on potential
pitfalls. We identified certain selection mechanisms regard-
ing socioeconomic factors and comorbidities but the similar
cause-specific overall survival and the same 5-year proba-
bility of death in lymphoma implying a comparable disease
course between patients included in U-CAN and those who
were not. Until now, the primary focus of studies utilising the
U-CAN lymphoma cohort has been directed towards explo-
ration of new biomarkers. There is currently no evidence that
lower socioeconomic status and comorbidities significantly
influence tumour biology or disease progression. However,
these factors can influence prognosis in real-world settings,
as they may affect treatment tolerance and overall survival.
Therefore, validation of new biomarker studies in these pa-
tient groups would be of interest (Figure S3).

As the treatment landscape in haematological malignan-
cies shifts towards personalised and non-chemotherapeutic
approaches, the linkage between biological and epidemio-
logical data becomes increasingly relevant. In this regard,
U-CAN has a unique potential as a biobank with its link-
ages to national registers. Our findings indicate that patients
tend to report fewer diagnoses than are registered in the
NPR, particularly concerning mental health and kidney dis-
eases. Even severe conditions such as heart failure, myocar-
dial infarction and previous cancer exhibited low sensitivity.
Consequently, our results suggest that questionnaire data
should be interpreted cautiously, and national registers may
serve as more reliable sources of comorbidity and socioeco-
nomic status information for certain diseases.

The strengths of our study lie in its inclusion of a well-
documented cohort and the ability to link clinical data to
national registries. However, some limitations should be
acknowledged. Firstly, our study only covers the Uppsala
area of U-CAN (the hospitals in Uppsala, Falun, Karlstad
and Gavle). Secondly, this restricted geographic scope may
limit the generalisability of our findings as we compared the
U-CAN Uppsala lymphoma cohort with all lymphoma
patients in Sweden. However, it is important to note that the
U-CAN Uppsala area may not fully reflect the socioeconomic
diversity of the entire Swedish population. This discrepancy
in socioeconomic standards could contribute to the selection
mechanisms identified in our study.

In conclusion, the U-CAN Uppsala biobank demon-
strated a coverage of 39% among all lymphoma patients in
the Uppsala catchment area during 2011-2019, with 99% of
the patients with available samples. There was no difference
in cause-specific survival between U-CAN and the broader

lymphoma population, suggesting its usefulness for the gen-
eral lymphoma population. However, the finding that bio-
bank patients are younger and with less comorbidity, as well
as report themselves with less comorbidity compared to na-
tional registries, highlights the importance of using a combi-
nation of data sources to validate and enhance the accuracy
of research findings in biobank studies.
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