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ABSTRACT  

Testicular cancer survivors (TCS) treated with platinum-based chemotherapy have an 
increased risk of colorectal cancer (CRC). We determined the yield of colonoscopy in 
TCS to assess its potential in reducing CRC incidence and mortality. We conducted a 
colonoscopy screening study among TCS in four Dutch hospitals to assess the yield 
of colorectal neoplasia. Neoplasia was defined as adenomas, serrated polyps (SPs), 
advanced adenomas (AAs: ≥10mm diameter, high-grade dysplasia or ≥25% villous 
component), advanced serrated polyps (ASPs: ≥10mm diameter or dysplasia), or 
CRC. Advanced neoplasia (AN) was defined as AA, ASP, or CRC. Colonoscopy yield 
was compared to average-risk American males who underwent screening 
colonoscopy (n=24,193) using a propensity score matched analysis, adjusted for age, 
smoking status, alcohol consumption and body mass index. A total of 137 TCS 
underwent colonoscopy.  Median age was 50 years among TCS (IQR 43-57) vs. 55 
years (IQR 51-62) among American controls. A total of 126 TCS were matched to 602 
controls. The prevalence of AN was higher in TCS than in controls (8.7% vs. 1.7%; 
p=0.0002). Non-advanced adenomas and SPs were detected in 45.2% of TCS vs. 5.5% 
of controls (p<0.0001). No lesions were detected in 46.0% of TCS vs. 92.9% of 
controls (p<0.0001). TCS treated with platinum-based chemotherapy have a higher 
prevalence of neoplasia and AN than matched controls. These results support our 
hypothesis that platinum-based chemotherapy increases the risk of colorectal 
neoplasia in TCS. Cost-effectiveness studies are warranted to ascertain the threshold 
of AN prevalence that justifies the recommendation of colonoscopy for TCS. 
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INTRODUCTION 

Over the past few decades, the proportion of second malignant neoplasms (SMNs) 
among all cancer diagnoses has increased substantially (1). There are several known 
risk factors for SMNs, including environmental and lifestyle factors and aging, but 
also late side effects of prior cancer treatment. Due to the improved prognosis of 
cancer patients resulting in longer survival, the likelihood of developing an SMN 
increases. Especially among patients who received intensive (multimodality) 
treatment, the late side effects of the initial cancer treatment contribute to the 
development of these SMNs (2). Population-based CRC screening programs have 
been widely implemented for average-risk individuals, with the aim of reducing CRC 
incidence and mortality by removing precursor lesions and early detection (3). A 
variety of screening modalities are used, including fecal immunochemical testing 
(FIT), multi-target stool DNA tests, sigmoidoscopy, and colonoscopy (3). For high-
risk individuals, who may have at least two times the risk of developing CRC in their 
lifetime compared to those at average risk, surveillance programs are offered. 
Testicular cancer survivors (TCS) treated with platinum-based chemotherapy can be 
considered a high-risk group, as one study reported an almost 4-times higher CRC 
risk among platinum-treated TCS compared to TCS not treated with platinum-based 
chemotherapy (4) and several other studies also reported higher risk of 
gastrointestinal malignancies (5,6). Treatment options for TC patients have improved 
over the past decades, resulting in very high 5-year overall survival rates of 73-99%, 
depending on the presence and localization of metastases (7). TC patients treated 
with chemotherapy usually receive bleomycin or ifosfamide, etoposide and cisplatin 
(7). Cisplatin has been associated with numerous late side effects, including 
endothelial dysfunction, atherosclerosis, but also increased CRC risk (8,9). This risk 
increased as higher platinum doses were administered (4). The effectiveness of 
colonoscopy screening for TCS treated with (cis-)platinum-based chemotherapy has 
not yet been established. In this study, we evaluated the yield of colonoscopy in TCS 
treated with platinum-based chemotherapy. 
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METHODS 

Study design 

The design of the CATCHER (Diagnostic Yield of Colonoscopy Surveillance in 
Testicular Cancer Survivors Treated With Platinum-based Chemotherapy) study was 
described in detail previously (10). In short, this prospective, cross-sectional study 
aimed to evaluate the yield of colonoscopy in detecting colorectal neoplasia, 
including advanced neoplasia (AN), in TCS treated with platinum-based 
chemotherapy. 

Population 

The CATCHER study is nested in a well-defined Dutch multicenter cohort of 5,848 1-
year TCS treated from 1976-2007 in 13 hospitals in the Netherlands (4). TCS were 
eligible for inclusion in the CATCHER study if they met the following criteria: 1) First 
TC diagnosis <50 years of age, 2) TC treatment consisted of ≥3 cycles of platinum-
based chemotherapy, 3) TC treatment was administered at least 8 years ago, 4) 
current survivors' age should be ≥35 and ≤75 years, and 5) detection and treatment 
of colorectal neoplasia is considered beneficial when weighed against comorbidities. 
Individuals were excluded if undergoing surveillance colonoscopy for other 
indications (including hereditary CRC, familial CRC, inflammatory bowel disease, and 
history of adenomas or CRC) or if they underwent colonoscopy in the past 3 years 
[10]. In total, 1,801 individuals treated in one of the four participating centers in the 
CATCHER study (Netherlands Cancer Institute, Radboud University Medical Center, 
University Medical Center Utrecht, and Erasmus University Medical Center) met these 
eligibility criteria (4). 

Control population 

An effort was made to find an optimal cohort as a control population that included 
average-risk men who were offered a first colonoscopy screening with an age range 
overlapping with the CATCHER cohort. The only available Dutch colonoscopy 
screening cohort study included men aged 50-75. Due to the substantially older 
median age (61 years, p<0.0001; data not shown), this Dutch cohort did not meet 
our comparison criteria (10,11). Additionally, colonoscopies in this study were 
performed in 2009-2010 (11). Therefore, we searched for an international 
comparison cohort of men who were offered a first colonoscopy at young(er) ages. 
The New Hampshire Colonoscopy Registry (NHCR) cohort fulfilled all criteria for a 
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valid comparison to our CATCHER cohort. This population-based, statewide registry 
collects colonoscopy data throughout the state of New Hampshire in the United 
States (US) of America (12). NHCR data selected included first screening 
colonoscopies in average-risk individuals from the recommended CRC screening age 
(50 years and older before 2021, now 45 years and older (13), as well as colonoscopy 
data from young(er) individuals, who are defined as ‘average-risk screening 
equivalent’ if they have a low risk of AN (i.e., symptoms such as constipation or 
abdominal pain), and no family history of CRC in a first degree relative (12). Data on 
colonoscopies were collected from October 2004 to November 2021. We excluded 
data from the NHCR on colonoscopies performed in men of non-white race, as the 
CATCHER population consisted solely of males of white race. Individuals with a prior 
colonoscopy or indication for surveillance were also excluded. 

Outcomes 

The primary outcome was the yield of colorectal neoplasia by colonoscopy, defined 
as the most advanced lesion at colonoscopy and the number of neoplasia detected. 

Definitions 

Colorectal neoplasia was defined as either an adenoma, a serrated polyp (SPs), 
advanced adenoma (AA), advanced serrated polyp (ASPs), or CRC. AA was defined as 
any adenoma with a size ≥10 millimeters and/or high-grade dysplasia and/or 
histologically confirmed villous component ≥25%. ASP was defined as at least one 
SP ≥10 millimeters, a sessile serrated lesion with dysplasia, or a traditional serrated 
adenoma (14). AN was defined as either AA, ASP, or CRC. Each individual was 
categorized based on the most advanced lesion: 1) AN, 2) non-advanced adenomas 
or non-advanced SPs, and 3) no relevant findings. Any neoplasia was defined as 
either non-advanced adenomas, non-advanced SPs, or AN. Only complete 
colonoscopies (cecal intubation) with adequate bowel preparation (CATCHER cohort: 
Boston Bowel Preparation Scale ≥6, NHCR cohort: adequate (excellent, good, or fair) 
bowel preparation (15) were included. 

Methods - Study procedures  

A total of 537 randomly selected individuals from the eligible CATCHER cohort were 
sent an invitation letter by mail (Figure 1). The invitation letter contained brief 
information about the risk of CRC and study procedures. If no response was received, 
two reminder letters were sent. Individuals could respond by mail or telephone and 
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were contacted by the study coordinator or physician at one of the four participating 
centers for instructions on further study procedures. The usual colonoscopy 
procedures were followed in the event of relevant colonoscopy findings. Experienced 
gastrointestinal pathologists performed routine histologic evaluation of all resected 
lesions. Follow-up after colonoscopy was performed according to standard clinical 
care. 

  
Figure 1 - Flow diagram of study inclusions.   

Abbreviations: NHCR: New Hampshire Colonoscopy Registry. TC: testicular cancer.  

Statistical analysis 

Categorical data were compared using a chi-square or Fisher’s exact test; continuous 
data were compared using Mann-Whitney-U tests. Two-sided p-values <0.05 were 
considered statistically significant. We performed a propensity score matching 
analysis to balance the baseline characteristics of the CATCHER and NHCR cohort to 
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reduce potential confounders using a logistic regression model, adjusting for age, 
smoking status, alcohol consumption, and body mass index (BMI) (16). Each 
propensity score matching was performed using a 1:5 ratio and a ‘nearest-neighbor’ 
algorithm. Covariate data (BMI, alcohol consumption, or smoking status) were 
unavailable for 11 participants in the CATCHER cohort, who were therefore excluded 
in the propensity score analysis. Baseline covariates and distributions of standardized 
mean differences before and after matching are displayed in Appendix Figure 1 and 
Tables 1-3. We compared colonoscopy outcomes between the CATCHER and the 
NHCR cohort. Data management and analyses were performed using R version 4.2.2 
(R Foundation for Statistical Computing, Vienna, Austria). 

Funding  

This study was partly funded by the Dutch Digestive Foundation. 
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RESULTS 

Out of the 537 TCS who were invited to participate, 154 (28.7%) responded and were 
subsequently scheduled for a colonoscopy intake (Figure 1). We excluded 11 TCS, 
who declined participation after inclusion, one patient who died of COVID before 
colonoscopy and five participants due to incomplete colonoscopy, leaving 137 (89%) 
individuals, who underwent colonoscopy between February 20, 2020, and November 
25, 2022, for analysis. 

Baseline characteristics 

The median age of participants at TC diagnosis was 27.5 years (interquartile range 
[IQR]: 23-34; Table 1). TC histology was predominantly non-seminoma (n=108, 
78.8%), followed by 15.7% seminoma (n=21). Forty-three (31.4%) participants 
received 3 cycles of platinum-based chemotherapy and 91 (66.4%) received ≥4 
cycles. Seven participants (5.1%) received both radiotherapy and platinum-based 
chemotherapy. 

Table 1 - Characteristics of the CATCHER study population.  

Characteristic  
Age at TC treatment, median (IQR), y  27.5 (23-34) 
Time since TC treatment, median (IQR), y 20.0 (16-26) 
Histology of TC, n (%) 

Seminoma  
Non-seminoma 
Unknown  

 
21 (15.3) 
108 (78.8) 

8 (5.8) 
Stage of TC at initial diagnosis, n (%) 

I 
II 
III 
IV 
Unknown 

 
28 (20.4) 
37 (27.0) 
10 (7.3) 
5 (3.6) 

57 (41.6) 
Number of cycles of (cis)platin, n (%) 

3 
4 
≥5  
Unknown 

 
43 (31.4) 
76 (55.5) 
15 (10.9) 
3 (2.2) 

RT treatment for TC, n (%) 7 (5.1) 
Age at colonoscopy, median (IQR), y 50 (43-58) 
ASA-score at colonoscopy 

1 
2 
3+ 
Unknown 

 
68 (49.6) 
64 (46.7) 
4 (2.9) 
1 (0.7) 
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BMI, median (IQR), kg/m2 26.0 (23.5-28.6) 
Smoking status 

Current smoker 
Former smoker 
Never smoked 
Unknown 

 
14 (10.2) 
41 (29.9) 
76 (55.5) 
6 (4.4) 

Alcohol consumption 
≥15 units/week 
<15 units/week 
No alcohol 
Unknown 

 
9 (6.6) 

99 (72.3) 
21 (15.3) 
8 (5.8) 

Abbreviations: TC: testicular cancer; IQR: interquartile range; RT: radiotherapy; BMI: body mass index. 

Findings CATCHER cohort 

The median time between TC treatment (last cycle of platinum-based treatment) and 
colonoscopy was 20 years (IQR: 16-26). Median age at colonoscopy was 50 years 
(IQR 43-57 years). The ASA score at time of colonoscopy was 1 in 49.6% of 
individuals, 2 in 46.7% of individuals, and 3 in 2.9% of individuals (Table 1). In total, 
181 colorectal neoplasia were detected among 74 (54.0%) of 137 participants. The 
median number of neoplasia detected was 1 (IQR 0-2). The most advanced lesion 
was AN in 8.8% of participants, non-advanced adenomas/SPs in 45.3%, while no 
lesions were found in 46.0% (Table 2). No CRCs were detected in the CATCHER 
cohort. One participant was hospitalized for one day of observation for rectal 
bleeding after polypectomy; no other adverse events occurred. 
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Table 2 - Most advanced lesions in the CATCHER vs. the NHCR cohort, stratified per age category.  

Most advanced lesion, n (%) CATCHER NHCR p value 
Total 
No lesions 
Non-advanced adenomas and/or non-advanced SPs 
Advanced neoplasia 

137 
63 (46.0) 
62 (45.3) 
12 (8.8) 

24,193 
15,615 (64.5) 
7,249 (30.0) 
1,329 (5.5)* 

<0.0001 

30-39 year olds 
No lesions 
Non-advanced adenomas and/or non-advanced SPs 
Advanced neoplasia 

 
12 (70.6) 
4 (23.5) 
1 (5.9) 

 
197 (81.1) 
39 (16.0) 
7 (2.9) 

0.36 

40-49 year olds 
No lesions 
Non-advanced adenomas and/or non-advanced SPs 
Advanced neoplasia 

 
27 (51.9) 
22 (42.3) 
3 (5.8) 

 
873 (74.7) 
238 (20.4) 
58 (5.0) 

0.00091 

50-59 year olds 
No lesions 
Non-advanced adenomas and/or non-advanced SPs 
Advanced neoplasia 

 
16 (37.2) 
23 (53.5) 
4 (9.3) 

 
8,713 (64.4) 
4,101 (30.3) 

721 (5.3) 

0.00098 

60-69 year olds 
No lesions 
Non-advanced adenomas and/or non-advanced SPs 
Advanced neoplasia 

 
8 (34.8) 
13 (56.5) 
2 (8.7) 

 
4,870 (63.4) 
2,383 (31.0) 

434 (5.6) 

0.013 

70-80 year olds 
No lesions 
Non-advanced adenomas and/or non-advanced SPs 
Advanced neoplasia 

 
0 
0 
2 

 
962 (61.7) 
488 (31.3) 
109 (7.0) 

- 

*= AN included 37 (0.2%) CRCs in the NHCR cohort. Abbreviations: SP: serrated polyp. CRC: colorectal 
cancer. 

Findings NHCR cohort 

Median age at colonoscopy in the NHCR cohort was 55 years (IQR 51-62 years). In 
total, 22,819 colorectal neoplasia were detected among 8,578 (35.5%) of 24,193 men. 
The median number of neoplasia was 0 (IQR 0-1) in the NHCR cohort. The most 
advanced lesion was AN in 5.5% of participants, non-advanced adenomas/SPs in 
30.0%, while no lesions were found in 64.5% (Table 2). A total of 37 (0.2%) CRCs were 
detected in the NHCR cohort. 

Comparison of colonoscopy findings in the CATCHER and NHCR cohorts 

We compared the distribution of the most advanced lesions by age category, as the 
cohorts differed in age (Table 2, Figure 2). The prevalence of any neoplasia was 
significantly higher in the CATCHER cohort than in the NHCR cohort when combining 
all age groups (54.0% vs. 35.5%, p<0.0001); significant differences between the 
CATCHER cohort and the NHCR cohort were also observed in age categories 40-49, 
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50-59, and 60-69 years. The largest difference was observed in the 50-59 age 
category, where any neoplasia was found in 62.8% (n=27) in the CATCHER cohort 
compared to 35.6% (n=4,822) in the NHCR cohort (p=0.0002). 

 
Figure 2 - Distribution of most advanced lesions in the CATCHER and the NHCR cohort. 
Abbreviations: SPs: serrated polyps. *: statistically significant difference. 

Based on propensity score matched analysis, 126 individuals (92%) from the 
CATCHER cohort were matched to 602 individuals from the NHCR cohort (Appendix 
Figure 1; Tables 1-3). The propensity score matched analysis revealed an even more 
striking difference in the distribution of most advanced lesions than the overall group 
analyses (Figure 3). In 45.2% (n=57) of the CATCHER cohort, the most advanced 
lesion was a non-advanced adenoma/SP, compared to 5.5% (n=33) of the NHCR 
cohort (p<0.0001). AN was the most advanced lesion in 8.7% (n=11) of the CATCHER 
cohort compared to 1.7% (n=10) of the NHCR cohort (p=0.0002). In the CATCHER 
cohort, 46.0% (n=58) had no lesions compared to 92.9% (n=559) in the NHCR cohort 
(p<0.0001). The median number of any neoplasia was 1 (IQR 0-2) in the CATCHER 
cohort vs. 0 (IQR 0-0) in the NHCR cohort (p<0.0001). 
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Figure 3 - Most advanced lesions in the CATCHER vs. the NHCR cohort after propensity score 
matched analysis.  
Abbreviations: SPs: serrated polyps. 
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DISCUSSION 

This study demonstrates a higher prevalence of AN and any neoplasia (non-
advanced adenomas/SPs and AN) in TCS treated with platinum-based chemotherapy 
compared to age-matched controls at average risk of CRC. These findings were 
supported by the propensity score matched analysis. No CRCs were detected in TCS 
treated with platinum-based chemotherapy. 

 The propensity score matched analysis shows that the prevalence of AN in 
TCS is much higher than in the NHCR cohort (8.7% vs. 1.7%, p=0.0002) after 
correction for baseline covariates associated with higher risk of neoplastic lesions. 
These findings are in line with the previously observed high risk of CRC (4). As 
expected, the prevalence of any neoplasia and AN increases with age in both TCS 
and the comparison cohort. Although our study was initially powered on the yield of 
AN (10), there is evidence that removal of non-high-risk polyps may also contribute 
to a reduction in CRC-related mortality (17). Furthermore, the presence of non-
advanced adenomas is associated with development of AN overtime (18) and with 
recurrence of (advanced) adenomas at follow-up colonoscopy (19).   

While the increased risk of AN is clear, additional evidence is needed to 
establish recommendations for CRC screening in TCS. Cost-effectiveness studies are 
warranted to determine whether or not the increase in prevalence of AN is high 
enough to merit a colonoscopy recommendation for TCS treated with platinum-
based chemotherapy, and how this recommendation may vary based on the patients’ 
age and the number of years since treatment. FIT-screening may be a non-invasive 
alternative for colonoscopy, and CRC screening recommendations for childhood 
cancer survivors (CCS), who are also at higher risk of developing (gastrointestinal) 
SMNs, may help guide CRC screening recommendations for TCS. However, the 
added value of alternative screening modalities has not been extensively investigated 
in CCS (20), and currently, colonoscopy screening repeated every five years, or 
multitarget stool DNA tests repeated every three years is only advised in the US for 
CCS treated with radiotherapy, starting at age 30 or five years after radiation 
(whichever occurs last) (21). European guidelines on screening for gastrointestinal 
SMNs in CCS are more heterogeneous and do not provide clear recommendations 
on CRC screening (21,22), and furthermore, it should be noted that background risk 
of gastrointestinal SMNs differs for different primary cancers, as well as the 
availability of healthcare resources in many countries. Notwithstanding, efforts are 
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being made to harmonize recommendations to provide CCS and their healthcare 
providers with clear guidelines (22–24). Defining the optimal strategy for each 
country will be aided by cost-effectiveness studies. 

We hypothesize that the development of CRC in TCS may differ from that 
observed in the general population due to (epi)genetic changes caused by specific 
anti-cancer treatments [8]. Increasing evidence suggests that sporadic CRCs result 
from the stepwise accumulation of multiple somatic mutations, which is also 
observed in CRCs in TCS (25). Kuijk et al. showed that both capecitabine-oxaliplatin 
chemotherapy and radiotherapy are mutagenic in colorectal stem cells and that the 
mutational burden was significantly increased in normal non-cancerous cells, in 
addition to the typical accumulation of mutations associated with aging, applying 
whole genome sequencing (26). They found the pattern of single base substitutions 
(SBS) to be consistent with an SBS mutational signature from the Catalogue of 
Somatic Mutations in Cancer that has been ascribed to prior platinum-based 
treatment. However, this study was performed shortly after oxaliplatin treatment 
(several months), and the pharmacokinetics of oxaliplatin are different from those of 
cisplatin (27). Further research on cisplatin accumulation in tissues of TCS, its 
relationship to colorectal neoplasia development and mutations in colonic mucosa 
is important to understand carcinogenesis and thus how best to prevent CRC in CCS. 

A major strength of this study was the availability of detailed data on this 
well-defined cohort of TCS treated with platinum-based chemotherapy. Our results 
are applicable to a large population of TCS throughout the world, as TC patients are 
currently still treated with chemotherapy regimens similar to those in our cohort. 
Furthermore, our results may also be applicable to other cancer survivors treated 
with cisplatin for bladder, head and neck, lung, and ovarian cancer. Lastly, the 
availability of detailed data on the large NHCR comparison cohort allowed us to 
compare our results directly with those of average-risk individuals with similar 
patient characteristics. This showed that colonoscopy did indeed result in a higher 
yield of AN and any colorectal neoplasia in TCS treated with platinum-based 
chemotherapy. 

This study has some limitations; first, when weighing the screening 
colonoscopy detection rate of colorectal neoplasia and AN in a high-risk population, 
the choice of the comparison cohort will strongly impact conclusions drawn and 
clinical implications of the results. Despite the fact that the overall CRC incidence is 
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higher in the Netherlands than in the US, the CRC incidence in men aged 45-59 is 
slightly lower in the Netherlands than in the US, which means that our results can be 
considered a conservative estimate (28,29). In addition, the NHCR is one of the few 
registries to include data on average-risk screening equivalents who are younger 
than the starting age of screening. Second, the colonoscopy participation rate of TC 
survivors was relatively low (28.7%). However, a lower participation rate of 22% was 
reported in a Dutch primary colonoscopy screening trial in the general population 
(30).  In a similar colonoscopy screening study in Hodgkin lymphoma (HL) survivors, 
the participation rate was somewhat higher (41%), which we hypothesize to be due 
to the fact that many HL survivors still received (follow-up) care when invited by their 
radiotherapist or medical oncologist to participate in colonoscopy (31).  Individuals 
in the CATCHER cohort were almost all invited by mail, and we observed a higher 
participation rate in one of the participating centers where individuals were invited 
by their medical oncologist. This underscores the importance of clear risk 
communication at all levels of care, and ideally, TC survivors should be made aware 
of the increased risk of CRC, lifestyle recommendations and alarm symptoms, while 
still under the care of their medical oncologist, similar to how cardiovascular risks 
associated with cisplatin are communicated. TC survivors with bowel symptoms that 
may indicate CRC, or with additional CRC risk factors, should be referred for 
colonoscopy at a very low threshold. Last, individuals in the CATCHER cohort who 
had already developed CRC (at an early age) were excluded from the pool of eligible 
individuals. Unfortunately, data on CRC in these TCS were not available due to the 
enforcement of privacy laws in the Netherlands (no informed consent for retrieval of 
their data was given). However, based on this, the results of our study could only be 
an underestimate of the true risk of AN in TCS. 

In conclusion, TCS treated with platinum-based chemotherapy have a higher 
prevalence of any colorectal neoplasia and AN compared with matched average-risk 
individuals. This increased risk already emerges at ages when population-based 
screening is not yet offered. These results support epidemiological observations 
showing that platinum-based chemotherapy increases the risk of colorectal 
neoplasia in TCS. Cost-effectiveness studies are warranted to determine the 
threshold of AN prevalence increase that would justify recommending colonoscopy 
for TCS as the test of choice for CRC screening and for TCS who are younger than 
the recommended age to begin CRC screening. Our results emphasize the 
importance of clear risk communication to TCS and their treating physicians. Insight 
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into how platinum-based chemotherapy contributes to CRC carcinogenesis in TCS is 
of great importance and may also have implications for other cancer survivors 
treated with similar treatment regimens. 
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APPENDIX 

Table 1 - Characteristics of the NHCR study population.  

Characteristic NHCR  
Age at colonoscopy, median (IQR), y  55 (51-62) 
BMI, median (IQR), kg/m2 28 (25-31) 
Smoking status 

Current smoker 
Former smoker 
Never smoked 
Unknown 

 
2.118 (8.8) 
8.440 (34.9) 

13.362 (55.2) 
273 (1.1) 

Alcohol consumption 
≥20 units/week 
<20 units/week 
No alcohol 
Unknown 

 
508 (2.1) 

16.343 (67.6) 
7.035 (29.1) 

307 (1.3) 
Abbreviations: IQR: interquartile range; y: years; BMI: body mass index. 

Table 2 - Characteristics of the CATCHER and NHCR cohorts after propensity score matching.  

 CATCHER NHCR 
n 126 602 
Age, median (IQR), y 49.5 (42.3-57.0) 50 (43.0-58.0) 
Smoking status, n (%) 

Never smoked 
Former/current smoker 

 
74 (58.7) 
52 (41.3) 

 
335 (55.6) 
267 (44.4) 

Alcohol consumption, n (%) 
No 
<15-20 units/week 
≥15-20 units/week 

 
21 (16.7) 
97 (77.0) 
8 (6.3) 

 
105 (17.4) 
457 (75.9) 
40 (6.6) 

BMI, n (%) 
<25 kg/m2 

25 - <30 kg/m2 
≥30 kg/m2 

 
47 (37.3) 
62 (49.2) 
17 (13.5) 

 
203 (33.7) 
314 (52.2) 
85 (14.1) 

Abbreviations: IQR: interquartile range; y: years; BMI: body mass index. 
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Figure 1 - Standardized mean differences distributions of baseline covariates before and after 
propensity score matching of the CATCHER and NHCR cohort.  
 
Abbreviations: BMI: body mass index. 

Table 3 - Standardized mean differences distributions and variance ratio of baseline covariates 
before and after propensity score matching of the CATCHER and NHCR cohort.  

 SMD before 
matching 

Var. Ratio 
before 
matching 

SMD after 
matching 

Var. Ratio 
after 
matching 

Distance 0.5859 10.1327 0.0005 1.0087 
Age -0.6745 1.5277 0.0056 1.0930 
Smoking status -0.0025 . -0.0289 . 
Alcohol consumption 0.3826 0.9360 0.0351 0.9977 
BMI -0.6128 0.8420 0.0059 0.9291 

Abbreviations: SMD: standardized mean difference; BMI: body mass index. 
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