OPEN ACCESS

I '.) Check for updates |

"Department of Clinical
Epidemiology, Aarhus University
Hospital and Department

of Clinical Medicine, Aarhus
University, 8200 Aarhus N,
Denmark

’Department of Urology, Aarhus
University Hospital, Aarhus,
Denmark

Correspondence to:

M B Bengtsen
mariabb@clin.au.dk

(or @dceaarhus on Twitter;
ORCID 0000-0002-4241-7213)

Additional material is published
online only. To view please visit

the journal online.

Cite this as: BM/2021;375:n2305
http://dx.doi.org/10.1136/bmj.n2305

Accepted: 20 September 2021

RESEARCH

Acute urinary retention and risk of cancer: population based

Danish cohort study

Maria Bisgaard Bengtsen,’ Déra Kérmendiné Farkas,' Michael Borre,” Henrik Toft Sgrensen,

Mette Ngrgaard*

ABSTRACT

OBJECTIVE

To examine the risk of urogenital, colorectal, and
neurological cancers after a first diagnosis of acute
urinary retention.

DESIGN
Nationwide population based cohort study.

SETTING
All hospitals in Denmark.

PARTICIPANTS

75983 patients aged 50 years or older with a first
hospital admission for acute urinary retention during
1995-2017.

MAIN OUTCOME MEASURES

Absolute risk of urogenital, colorectal, and
neurological cancer and excess risk of these cancers
among patients with acute urinary retention compared
with the general population.

RESULTS

The absolute risk of prostate cancer after a first
diagnosis of acute urinary retention was 5.1%
(n=3198) at three months, 6.7% (n=4233) at one
year, and 8.5% (n=5217) at five years. Within three
months of follow-up, 218 excess cases of prostate
cancer per 1000 person years were detected. An
additional 21 excess cases per 1000 person years
were detected during three to less than 12 months
of follow-up, but beyond 12 months the excess risk
was negligible. Within three months of follow-up the
excess risk for urinary tract cancer was 56 per 1000
person years, for genital cancer in women was 24
per 1000 person years, for colorectal cancer was 12
per 1000 person years, and for neurological cancer
was 2 per 1000 person years. For most of the studied
cancers, the excess risk was confined to within three
months of follow-up, but the risk of prostate and
urinary tract cancer remained increased during three
to less than 12 months of follow-up. In women, an

WHAT IS ALREADY KNOWN ON THIS TOPIC

Acute urinary retention might be a clinical marker of occult cancer

Existing evidence is sparse, of older age, and limited to data from only one

institution

WHAT THIS STUDY ADDS

Acute urinary retention was found to be a clinical marker of prostate and other

cancers

For most cancers, the excess cancer risk was confined to the first three months
after a diagnosis of acute urinary retention

Occult cancer should possibly be considered in patients who present with acute
urinary retention and no obvious underlying cause
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excess risk of invasive bladder cancer persisted for
several years.

CONCLUSIONS

Acute urinary retention might be a clinical marker

for occult urogenital, colorectal, and neurological
cancers. Occult cancer should possibly be considered
in patients aged 50 years or older presenting with
acute urinary retention and no obvious underlying
cause.

Introduction

Acute urinary retention is characterised by a sudden,
painful inability to void that requires immediate
decompression of the bladder.' 2 The incidence of this
condition in men is 2.2 to 8.8 per 1000 men per year,
and it increases substantially with age.> An estimated
10% of men in their 70s and 30% in their 80s will
develop acute urinary retention.* The incidence in
women is not well examined, but a female to male ratio
of 1:13 has been estimated.’

Common mechanisms leading to acute urinary
retention can be categorised as obstructive, infectious,
inflammatory, drug related, neurological, or other.®
The most common cause among men is obstruction
secondary to benign prostatic hyperplasia® whereas
detrusor muscle failure is the most common cause
among women.’

Although most underlying causes are benign,
acute urinary retention is also a presenting sign of
prostate cancer, and some research indicates that it
might also be the presenting sign of other urogenital,
gastrointestinal, and neurological cancers.” These
cancers can lead to acute urinary retention through
intrinsic obstruction (eg, prostate cancer, bladder
cancer), extrinsic obstruction (eg, a pelvic or abdominal
mass compressing the bladder neck),” or interference
of the contractile function of the bladder or urethra.®
Although urogenital, colorectal, and neurological
cancers have been suggested to cause acute urinary
retention,? ®® evidence is limited. We are unaware of
studies that have estimated the absolute and relative
risk of these cancers after a first diagnosis of acute
urinary retention, except for prostate cancer.’

We examined the risk of urogenital, colorectal,
and neurological cancers among patients with a
first hospital admission for acute urinary retention
compared with the general population.

Methods

Setting, data sources, and study population

We conducted a nationwide cohort study in Denmark,
which had 5.8 million residents in 2018.1° In the
Danish national health service all residents have free
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access to general practitioners and hospitals and are
partially reimbursed for prescribed drugs.'* At birth
or immigration, Danish residents are assigned a
unique social security number, which allows accurate
linkage between Danish medical databases and public
registries.'?

The Danish National Patient Registry contains data
on all admissions to Danish hospitals since 1977 as
well as data on visits to emergency departments and
outpatient clinics since 1995. Outpatient visits
include visits to hospital based (ambulatory) specialty
clinics. The registry does not capture visits to private
practice specialists or general practitioners. Each
hospital admission or outpatient visit is linked to one
primary diagnosis (the main reason for the hospital
contact) and, when relevant, to several secondary
diagnoses. Diagnoses in the Danish National Patient
Registry are classified according to ICD-8 (international
classification of diseases, eighth revision) until the end
of 1993, and then to the ICD-10 (10th revision).!® See
supplementary table 1 for the codes used in our study.

The Danish National Patient Registry was used
to identify a cohort of patients with a first primary
or secondary inpatient, outpatient, or emergency
department diagnosis of acute urinary retention from 1
January 1995 to 31 December 2017. To ensure that our
cohort was restricted to patients with a first hospital
admission, we excluded those with a diagnosis of acute
urinary retention from 1 January 1977 to 31 December
1994. We also restricted the cohort to patients aged 50
years or older, as the incidence of the cancers in this
study is low in younger people. As our primary outcome
was a first cancer diagnosis, we excluded patients with
a diagnosis of any cancer (except non-melanoma skin
cancer) before the diagnosis of acute urinary retention.
We also excluded patients who underwent surgery
within seven days before the diagnosis of acute urinary
retention, as we did not want to include post-surgical
episodes. We used this seven day window to exclude
those with surgery as the most obvious underlying
cause.

Cancer

Information on selected incident cancers was
obtained from the Danish Cancer Registry, which was
established in 1943. This registry contains data on all
cancers diagnosed in Denmark, classified according
to ICD-10 and ICD Oncology codes (ICD-0-1-3) for
topography and morphology.**

We categorised cancers into those of the urinary
tract, genitals, colorectum, and nervous system. The
sites for the urogenital cancers were prostate, bladder
(invasive cancer, non-invasive cancer), kidney, renal
pelvis, and genitals in women. No formal population
screening for prostate cancer existed during our study
period.

Covariates and confounders

From the Danish National Patient Registry, we collected
data on previous diagnoses known to increase the risk
of acute urinary retention,” ® including urogenital
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diseases, neurological diseases, and diabetes. We
included chronic urogenital and neurological diseases
(eg, benign prostatic hyperplasia, multiple sclerosis,
diabetes mellitus) in the analysis if they were ever
recorded in the national registry. Acute diseases
(infections and inflammatory diseases) were included
only if they were diagnosed within 14 days before the
diagnosis of acute urinary retention.

We defined the presence of a comorbidity as a record
in the Danish National Patient Registry of at least one
of the 19 chronic diseases included in the Charlson
comorbidity index'® at any time before the diagnosis of
acute urinary retention. We classified the acute urinary
retention as primary if the diagnosis was primary or if
the primary diagnosis was benign prostatic hyperplasia
combined with a secondary diagnosis of acute urinary
retention.'®'’ All other cases of acute urinary retention
were classified as secondary. We defined concomitant
haematuria as a diagnosis of haematuria registered at
the same date or within a month before the diagnosis
of acute urinary retention.

Statistical analysis

Each patient was followed from the date of the
first diagnosis of acute urinary retention (hospital
admission, outpatient, or emergency department
contact date) until the date of a first cancer diagnosis
(any type of cancer except non-melanoma skin cancer),
death, emigration, or 31 December 2018, whichever
came first.

We computed distributions and frequencies of
baseline characteristics at the time acute urinary
retention was diagnosed. These characteristics
included sex, age category (50-64, 65-79, and
>80 years), type of urinary retention (primary or
secondary), type of hospital contact (inpatient,
outpatient clinic, or emergency department), presence
of conditions related to acute urinary retention
(urogenital disease, neurological disease, diabetes),
and Charlson comorbidity index score (0, 1-2, or >3).
We also calculated median (interquartile range) follow-
up time.

The absolute risk of cancer after three months, one
year, and five years of follow-up was calculated, with
death treated as a competing risk."®* We examined
the risk of cancer for all patients as well as for men
and women separately. The risk of genital cancer
was assessed in men (including prostate cancer) and
women separately.

The excess risk of cancer was computed as the
difference between the observed and expected number
of cancers divided by the total follow-up period.
By applying cancer rates for the general Danish
population, we estimated the expected number of
cancers in our cohort of patients with acute urinary
retention in each period of follow-up. We used
data from the Danish Cancer Registry** combined
with information on the age and sex distribution
of the Danish population'® to calculate the general
population cancer rates stratified by sex, age (one
year groups), and calendar year (one year groups) and
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multiplied these rates with the age, sex, and calendar
year specific follow-up time accumulated in the cohort
with acute urinary retention in the given period of
follow-up. This yielded stratum specific numbers of
the cancers, which we then summed to obtain the total
number. Indirect standardised incidence ratios were
used as a measure of relative risk, with the observed
number of cancers in the acute urinary retention
cohort divided by the expected number of cancers. The
95% confidence intervals were calculated assuming
a Poisson distribution. We classified the follow-up
period as O to less than three months, three months to
less than 12 months, and 1-5 years.

To investigate whether concomitant haematuria
could potentially explain the association between
acute urinary retention and urinary tract cancers, we
performed a subanalysis excluding patients with a
diagnosis of concomitant haematuria.

The statistical analyses were conducted using the
SAS statistical software package, v. 9.4 (SAS Institute,
Cary, NC).

Patient and public involvement

As this was a register based study, we did not involve
patients or members of the public in the study
design, interpretation of results, or development of
the dissemination strategy. Although no patients or
members of the public were directly involved owing
to the methodological design of our study, we did ask
a member of the public to read our manuscript before
submission.

Results

Study cohort

Overall, 75983 patients aged 50 years or older with
a first hospital admission for acute urinary retention
during 1995-2017 were identified (table 1). Most were
men (82.6%, n=62753). Median follow-up was 3.3
years (interquartile range 1.1-7.0 years) and 27 410
(36.1%) of the patients had at least five years of follow-
up. Median age was 76 (interquartile range 68-83)
years.

At the time of their first diagnosis of acute urinary
retention, 36483 (48.0%) of all patients had a
previous urogenital diagnosis, 20774 (27.3%) had a
previous neurological diagnosis, and 9996 (13.2%)
had diabetes.

Prostate cancer

The absolute risk of prostate cancer was 5.1% (95%
confidence interval 4.9% to 5.3%) at three months,
6.7% (6.6% to 6.9%) at one year, and 8.5% (8.3% to
8.7%) at five years after a diagnosis of incident acute
urinary retention (table 2). Within the first three months
of follow-up, the observed number of prostate cancers
was 3198 versus 93 expected, corresponding to 218
(95% confidence interval 214 to 221) excess cancers
per 1000 person years (standardised incidence ratio
34.5, 95% confidence interval 33.3 to 35.7; table 3).
Of these, 32% were localised, 24% had spread locally
or metastasised, and 45% had missing information on
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stage. During three to less than 12 months of follow-
up, an additional 1035 cases of prostate cancer were
observed versus 244 expected, corresponding to 21
(95% confidence interval 20 to 23) excess cancers per
1000 person years (standardised incidence ratio 4.2,
95% confidence interval 4.0 to 4.5). Beyond one year
of follow-up, the risk of prostate cancer in patients with
a diagnosis of acute urinary retention did not differ
substantially from the risk in the general population
(standardised incidence ratio 1.1, 95% confidence
interval 1.0 to 1.2). Of prostate cancers occurring in
the latest period of follow-up, 31% were localised,
27% had spread locally or metastasised, and 42% had
missing information on stage.

The risk of prostate cancer during the first three
months of follow-up decreased slightly over calendar
time, from 5.7% (95% confidence interval 5.2% to
6.3%) in 1995-98 to 4.6% (4.2% to 4.9%) in 2014-17,
corresponding to 249 and 194 excess cancers per 1000
person years, respectively (table 2 and table 3).

The absolute and relative risks of prostate cancer
were particularly high among men with no previous
conditions associated with acute urinary retention (eg,
diabetes, urogenital disease, neurological disease) and
no previous comorbidity (Charlson comorbidity index
score 0, table 2 and table 3).

Urinary tract cancers

The absolute risk of urinary tract cancer was 1.3%
(95% confidence interval 1.3% to 1.4%) at three
months, 1.8% (1.7% to 1.9%) at one year, and 2.5%
(2.4% to 2.7%) at five years after a first diagnosis of
acute urinary retention (table 4).

Within the first three months of follow-up, the
observed number of urinary tract cancers was 1025
versus 49 expected, corresponding to 56 (95%
confidence interval 54 to 58) excess cancers per 1000
person years (standardised incidence ratio 21.1, 95%
confidence interval 19.9 to 22.5, table 5). The majority
(n=911, 89%) were detected in men, and most were
bladder cancers (n=847, 83%). Within three months
after a first diagnosis of acute urinary retention in
men, the observed number of invasive bladder cancers
was 372 versus 19 expected and the observed number
of non-invasive bladder cancers was 383 versus 18
expected, corresponding to 25 (95% confidence
interval 23 to 26) and 26 (24 to 27) excess cancers per
1000 person years, respectively. Within three months
after a first diagnosis of acute urinary retention in
women, the observed number of invasive bladder
cancers was 62 versus 1 expected and the observed
number of non-invasive bladder cancers was 30 versus
1 expected, corresponding to 20 (95% confidence
interval 17 to 22) and 9 (8 to 11) excess cancers per
1000 person years, respectively.

During three to less than 12 months of follow-up,
the observed number of urinary tract cancers was
354 versus 127 expected, corresponding to 5 (95%
confidence interval 4 to 6) excess urinary tract cancers
per 1000 person years (standardised incidence ratio
2.8, 95% confidence interval 2.5 to 3.1). During one
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Table 1 | Baseline characteristics of 75 983 patients with a first diagnosis of acute
urinary retention, Denmark, 1995-2017. Values are numbers (percentages)

Characteristics

Total sample Women Men

All patients 75983 (100) 13230 (17.4) 62753 (82.6)
Age (years):

50-64 14511 (19.1) 3073 (23.2) 11438 (18.2)

65-79 34194 (45.0) 4828 (36.5) 29366 (46.8)

>80 27278 (35.9) 5329 (40.3) 21949 (35.0)
Type of urinary retention*:

Primary 56 439 (74.3) 7474 (56.5) 48965 (78.0)

Secondary 19544 (25.7) 5756 (43.5) 13788 (22.0)
Type of hospital contact:

Inpatient 33938 (44.7) 6008 (45.4) 27930 (44.5)

Outpatient 25804 (34.0) 5912 (44.7) 19892 (31.7)

Emergency department 16241 (21.4) 1310 (9.9) 14931 (23.8)
Comorbidities:

Urogenital disease 36483 (48.0) 4733 (35.8) 31750 (50.6)

Neurological disease 20774 (27.3) 4217 (31.9) 16557 (26.4)

Diabetes 9996 (13.2) 1761 (13.3) 8235 (13.1)
Charlson comorbidity index score:

0 34752 (45.7) 5844 (44.2) 28908 (46.1)

1-2 29105 (38.3) 5293 (40.0) 23812 (38.0)

>3 12126 (16.0) 2093 (15.8) 10033 (16.0)

*Primary indicates acute urinary retention as a primary diagnosis or, in men, a diagnosis secondary to benign
prostatic hyperplasia. All other cases were classified as secondary acute urinary retention.

to five years of follow-up, the risk of urinary tract
cancer in men did not differ from that in the general
population (standardised incidence ratio 1.1, 1.0 to
1.2). In women, the observed number of urinary tract
cancers was 52 versus 28 expected during one to five

Table 2 | Absolute risk of prostate cancer in 62753 men with a first diagnosis of acute
urinary retention, stratified by patient characteristics. Values are percentages (95%

confidence intervals)

Follow-up period

Characteristics 3 months 1year 5 years
Overall 5.1(4.9t05.3) 6.7 (6.6106.9) 8.5(8.31t08.7)
Age (years):
50-64 3.9 (3.61t04.3) 5.1 (4.7 t05.5) 6.6 (6.11t07.0)
65-79 6.0 (5.8 10 6.3) 7.9(7.6108.2) 9.8 (9.4 10 10.1)
>80 4.5 (4.2t0 4.7) 6.1 (5.81t0 6.4) 7.7 (7.4108.1)
Calendar period:
1995-98 5.7 (5.2t0 6.3) 7.5 (6.9108.1) 9.1 (8.4109.8)
1999-2003 5.4 (5.1t05.9) 7.3(6.9t07.8) 9.2 (8.71t09.7)
2004-08 5.5 (5.1t05.8) 7.2 (6.71t07.6) 8.8 (8.3109.3)
2009-13 4.7 (4.3 t05.0) 6.2 (5.810 6.6) 8.0 (7.6 t0 8.4)
2014-17 4.6 (4.2t0 4.9) 6.0 (5.6 10 6.4) 7.7 (7.11t08.3)
Type of urinary retention*:
Primary 5.0 (4.9t05.2) 6.8 (6.6 t0 7.0) 8.7 (8.4 10 8.9)
Secondary 53(4.9t05.7) 6.6 (6.2107.0) 7.9 (7.4108.3)

Charlson comorbidity index score:

0

6.8 (6.5t07.1) 8.8 (8.5t09.1) 11.0 (10.7 to 11.4)

1-2

4.2 (4.0 to 4.5) 5.8 (5.5106.1) 7.2 (6.9t07.6)

>3

2.3(2.0t02.6) 3.2(2.9103.6) 4.0 (3.7 to 4.4)

Comorbidities

Urogenital disease:

No 6.2 (6.0t0 6.5) 8.0(7.71t08.3) 9.5(9.21t09.9)

Yes 4.0(3.8t04.2) 5.5 (5.31t05.8) 7.4 (7.2t07.7)
Neurological disease:

No 5.9 (5.7t06.1) 7.7 (7.510 8.0) 9.6 (9.4109.9)

Yes 29(2.6103.2) 4.0 (3.7 t0 4.3) 5.2 (4.9 10 5.6)
Diabetes:

No 5.4 (5.2105.6) 7.1(6.9107.4) 8.9 (8.7109.2)

Yes 3.1(2.7103.5) 4.2 (3.7 t0 4.6) 5.4 (5.0t0 6.0)

*Primary indicates acute urinary retention as a primary diagnosis or, in men, a diagnosis secondary to benign
prostatic hyperplasia. All other cases were classified as secondary acute urinary retention.

years of follow-up (standardised incidence ratio 1.9,
1.4 to 2.5). Invasive bladder cancer accounted for 29
of these cases (standardised incidence ratio 3.0, 95%
confidence interval 2.0 to 4.4).

Supplementary table 2 provides results from the
subanalysis excluding patients with a diagnosis of
concomitant haematuria. Although the risk estimates
for the first three months of follow-up decreased after
exclusion of patients with concomitant haematuria
(n=3938, 5.2%), the standardised incidence ratios
for the first three months and during three to less than
12 months of follow-up remained increased for every
urinary tract cancer investigated.

Genital, colorectal, and neurological cancers

Within three months after a first diagnosis of acute
urinary retention in women, the observed number
of genital cancers was 80 versus 5 expected,
corresponding to 24 (95% confidence interval 21 to
27) excess cases per 1000 person years (standardised
incidence ratio 15.9, 95% confidence interval 12.6 to
19.8). Of these, 37 (46%) were ovarian cancers and
23 (29%) were endometrial cancers. Prostate cancer
accounted for most genital cancers in men within three
months after a first diagnosis of acute urinary retention
(n=3198, 99%).

Within three months of follow-up, the total number
of observed colorectal cancers was 273 versus 63
expected (standardised incidence ratio 4.3, 95%
confidence interval 3.8 to 4.9). Of these, 244 were
detected in men and 29 in women, corresponding to 13
and seven excess colorectal cancers per 1000 person
years, respectively. Of these 273 cancers, 35% were
localised, 43% had spread locally or metastasised, and
19% had missing information on stage.

Within three months of follow-up, the number
of observed neurological cancers was 46 versus
10 expected, corresponding to 2 (95% confidence
interval 2 to 2) excess neurological cancers per 1000
person years (standardised incidence ratio 4.7, 95%
confidence interval 3.4 to 6.2).

From three months and beyond no excess risk of
genital cancersin women or colorectal and neurological
cancers were detected. After three months of follow-
up, absolute risks of genital cancers in women and
colorectal and neurological cancers were low (<1%,
table 4).

Discussion

In this population based cohort study, we found that
a first diagnosis of acute urinary retention in patients
aged 50 years or older was a clinical marker not only
for prostate cancer but also for other urogenital cancers
and colorectal and neurological cancers. The excess
risk was particularly high for prostate and bladder
cancer in men and bladder and genital cancer in
women. For most cancers, the excess risk was confined
to the first three months after a diagnosis of acute
urinary retention. However, an excess risk of prostate
cancer and urinary tract cancer persisted up to one
year after the diagnosis of acute urinary retention.
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Table 3 | Excess risk and standardised incidence ratios of prostate cancer in 62753 men with a first diagnosis of acute urinary retention, stratified by

patient characteristics

Follow-up period

0 to <3 months 3 to <12 months 1to 5 years
Excess risk per Excess risk
Excess risk per 1000 PY per 1000 PY

Characteristics O/E 1000 PY (95% Cl)  SIR (95% CI) O/E (95% ClI) SIR (95% CI) O/E (95% ClI) SIR (95% CI)
Overall 3198/93 218 (214t0221) 34.5(33.3t035.7) 1035/244 21 (20to23) 4.2 (4.0to 4.5) 984/896 1(0to2) 1.1(1.0t0 1.2)
Age (years):

50-64 448/6 163 (156 to 170) 74.5(67.8t081.8) 138/19 16 (1310 18) 7.4(6.2t08.8) 149/113 1(-1to3) 1.3 (1.1t0 1.5)

65-79 1772/48 256 (251t0261) 37.0(35.3t038.7) 544/132 23 (21to 25) 4.1 (3.8t04.5) 497/532 -1(-2to1) 0.9(0.9to0 1.0)

>80 978/39 194 (189t0200) 25.2(23.71t026.9) 353/94 22 (19to 25) 3.8(3.4t04.2) 338/251 3(0to5) 1.3(1.2t0 1.5)
Calendar period:

1995-98 411/7 249 (239t0259) 57.3(51.9t063.1) 128/19 26 (21to 31) 6.8(5.7t08.1) 115/83 2(-1to5) 1.4(1.2t01.7)

1999-2003 664/16 233 (225t0240) 42.3(39.2t045.7) 231/42 26 (22 to 30) 5.5(4.8t06.3) 226/190 1 (-1to4) 1.2(1.0to 1.4)

2004-08 782/24 234 (227 t0241) 31.9(29.7t034.2) 245/64 22 (18to 25) 3.8(3.4t04.3) 235/250 0(-3t02) 0.9 (0.8t0 1.1)

2009-13 725/25 197 (190t0203) 29.2 (27.2t031.5) 244/64 19 (16 t0 22) 3.8(3.3t04.3) 279/254 1(-1to3) 1.1(1.0t0 1.2)

2014-17 616/21 194 (187 t0201) 30.0 (27.7t032.4) 187/54 16 (13t0 19) 3.4(3.0t04.0) 129/119 1(-2to3) 1.1 (0.9t0 1.3)
Type of urinary retention*:

Primary 2469/72 212 (208t0216) 34.2(32.8t035.6) 856/193 22 (20to 24) 4.4 (4210 4.8) 830/734 1(-0to2) 1.1(1.1t01.2)

Secondary 729/20 239 (232to246) 35.6(33.1t038.3) 179/51 17 (14 t0 21) 3.5(3.0t04.1) 154/162 0(-3t02) 0.9 (0.8t0 1.1)
Comorbidities
Urogenital disease

No 1936/44 273 (268t0278) 44.1 (42.2t046.2) 545/114 24 (22 to 26) 4.8 (4.4105.2) 424/413 0(-1t02) 1.0(0.9t0 1.1)

Yes 1262/49 165(161t0169) 25.8 24.4t027.3) 490/130 19 (17 to 21) 3.8(3.5t04.1) 560/483 1(-0to3) 1.2(1.1t01.3)
Neurological disease

No 2720/67 253 (249t0257) 40.8(39.3t042.3) 856/177 25 (23 to 26) 4.8 (45t05.2) 800/686 1(-0to2) 1.2(1.1t01.3)

Yes 47826 119 (114to 124) 18.4(16.8t020.1) 179/67 11 (9to 14) 2.7(23t03.1) 184/211 -1(-3to1) 0.9(0.8t01.0)
Diabetes

No 2945/80 231(227t0235) 36.9(35.61038.2) 945/211 23 (21to24) 4.5(4.2t04.8) 890/792 1(-0to?2) 1.1(1.1t01.2)

Yes 253/13 128 (120 to 136) 19.7 (17.4t022.3) 90/33 12 (8to 16) 2.7 (2.2t03.4) 94/104 -1(-4t02) 0.9(0.7t01.1)
Charlson comorbidity index score:

0 1964/39 292 (286t0297) 49.9 (47.8t052.2) 578/108 26 (24 to 29) 5.4 (4.9t05.8) 585/462 2(0to3) 1.3(1.2t0 1.4)

1-2 1007/37 179 (174to 184) 27.0(25.4t028.7) 363/97 19 (17 to 22) 3.8(3.4t04.2) 324/327 0(-2to2) 1.0 (0.9t0 1.1)

>3 227/16 93 (87 to 99) 14.1 (12.3t016.1) 94/39 10 (7 to 13) 2.4(1.9t02.9) 75/108 -2(-5t00) 0.7 (0.5t00.9)

0/E=observed/expected; PY=person years; SIR=standardised incidence ratio.

*Primary indicates acute urinary retention as a primary diagnosis or, in men, a diagnosis secondary to benign prostatic hyperplasia. All other cases were classified as secondary acute urinary

retention.

Table 4 | Absolute risk of urogenital, colorectal, and neurological cancers in 75983
patients with a first diagnosis of acute urinary retention. Values are percentages (95%

confidence intervals)

Follow-up period

Cancer site 3 months 1year 5 years

Urinary tract: 1.3(1.3t01.4) 1.8(1.7t01.9) 2.502.4102.7)
Women 0.9 (0.7 to 1.0) 1.1(0.9t01.3) 1.5(1.3t01.8)
Men 1.5 (1.4 t0 1.5) 2.0(1.9t02.1) 2.8(2.6102.9)

Bladder (invasive cancer):

0.6 (0.5 to 0.6)

0.8 (0.7 t0 0.8)

1.1 (1.0t0 1.2)

Women

0.5 (0.4 t0 0.6)

0.6 (0.5 t0 0.7)

0.8 (0.7 to 1.0)

Men

0.6 (0.5t00.7)

0.8 (0.7 t0 0.9)

1.2 (1.1t0 1.2)

Bladder (non-invasive cancer):

0.5 (0.5 to 0.6)

0.7 (0.7 t0 0.8)

0.9 (0.9 to 1.0)

Women 0.2 (0.2t00.3) 0.3(0.2t00.4) 0.3(0.3t00.5)
Men 0.6 (0.6t00.7) 0.8 (0.7 t0 0.9) 1.0(1.0to 1.1)
Kidney: 0.2 (0.1t00.2) 0.2 (0.2t00.3) 0.4 (0.41t00.5)
Women 0.1(0.1t00.2) 0.2(0.1t00.2) 0.3(0.21t00.4)
Men 0.2 (0.2t00.2) 0.3 (0.2t00.3) 0.4 (0.4 t0 0.5)
Renal pelvis: 0.0 (0.0 t0 0.0) 0.0 (0.0t0 0.1) 0.1 (0.0t00.1)
Women 0.0 (0.0t0 0.1) 0.0 (0.0t0 0.1) 0.0 (0.0t0 0.1)
Men 0.0 (0.0 t0 0.0) 0.0 (0.0t0 0.1) 0.1(0.0t00.1)
Genitals:
Women 0.6 (0.51t00.8) 0.8 (0.6 t00.9) 1.1 (1.0t0 1.3)
Men 5.2 (5.0t05.3) 6.9 (6.7t07.1) 8.7 (8.5t08.9)
Colorectum: 0.4 (0.31t00.4) 0.6 (0.61t00.7) 1.5(1.4t01.6)
Women 0.2 (0.2t00.3) 0.5 (0.4 t0 0.6) 1.1(0.9t01.3)
Men 0.4 (0.41t00.5) 0.6 (0.61t00.7) 1.6 (1.5t01.7)
Nervous system: 0.1 (0.0t0 0.1) 0.1(0.1t00.1) 0.3(0.2t00.3)
Women 0.1(0.0t00.2) 0.1(0.1t00.2) 0.3(0.2t00.4)
Men 0.1 (0.0t0 0.1) 0.1 (0.1t00.1) 0.3(0.2t00.3)

thebmj | BMJ2021;375:n2305 | doi: 10.1136/bmj.n2305

Strengths and weaknesses of this study

We used data from the Danish health registries, which
are prospectively collected and have virtually complete
follow-up.® Owing to the completeness of the Danish
Cancer Registry,'* we expect to have captured virtually
all cancer diagnoses. The data quality of the registries
used in our study is generally high'® '%; the positive
predictive value of acute urinary retention in men in
the Danish National Patient Registry is 98% (95%
confidence interval 93% to 99%).”° Although the
diagnosis of acute urinary retention has not been
validated specifically in women, we also expected
a high positive predictive value among women. A
concern is that we might not have captured all patients
admitted to hospital with acute urinary retention, as
those with an obvious underlying cause might have
received a diagnosis code only for that condition. Our
cohort is, however, likely to be complete for patients
with no obvious cause of acute urinary retention after
initial investigations. Also, we included only patients
with a hospital (inpatient, outpatient, or emergency
department) diagnosis. Although current guidelines
recommend referral to a specialist for all patients
presenting with acute urinary retention and residual
urine >100 mL,”' general practitioners might have
treated patients with an obvious benign underlying
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Table 5 | Excess risk and standardised incidence ratios of urogenital, colorectal, and neurological cancers in 75 983 patients with a first diagnosis of
acute urinary retention
Follow-up period

0 to <3 months 3 to <12 months 1to 5 years
Excess risk Excess risk Excess risk
per 1000 PY per 1000 PY per 1000 PY

Cancer site O/E (95% Cl) SIR (95% CI) 0O/E (95% ClI) SIR (95% ClI) O/E (95% ClI) SIR (95% ClI)
Urinary tract: 1025/49 56 (54 to 58) 21.1 (19.9t022.5)  354/127 5 (4t06) 28(2.51t03.1) 497/454 0(0to1) 1.1 (1.0t0 1.2)

Women 114/3 36 (32 t0 39) 40.5 (33.41048.7) 32/8 3(Q2to4) 42(29t05.9) 52/28 1(0t02) 1.9 (1.4 t0 2.5)

Men 911/46 61 (5910 63) 19.9 (18.7t021.3)  322/119 5(5t06) 2702.4103.0) 445/426 0(-1tol) 1.0(1.0t01.2)
Bladder (invasive 434/20 24 (23 to 25) 22.2(20.1t0 24.3) 149/51 2(2to3) 29(2.5t03.4) 228/181 0(to1) 1.3 (1.1to 1.4)
cancer):

Women 62/1 20 (17 t0 22) 63.2 (48.5t081.1) 14/3 1(1t02) 53291089 29/10 1(0to1) 3.0 (2.0 t0 4.4)

Men 372/19 25 (23 to 26) 20.0 (18.0t0 22.1) 135/48 2 (2to3) 2.8(2.4t03.3) 199/171 0(to1) 1.2(1.0t0 1.3)
Bladder (non- 413/18 23 (22t024) 22.4(203t024.7)  129/48 2 (1to2) 27(022t032) 140/172 0(-1t0o0) 0.8(0.7t0 1.0)
invasive cancer):

Women 30/1 9(8to11) 38.3 (25.8t054.7) 10/2 1(0to?2) 4.7 (2.210 8.6) 5/8 0(0to0) 0.6 (0.2t0 1.5)

Men 383/18 26 (24 to 27) 21.7 (19.6 to 24.0) 119/46 2 (1to3) 2.6(2.2t03.1) 135/164 0(-1t00) 0.8 (0.7 t0 1.0)
Kidney: 130/8 7 (6t08) 16.3 (13.6t0 19.4) 57/21 1(0to1) 2.7 (2.0t0 3.5) 108/77 0(0to0) 1.4(1.2t01.7)

Women 15/1 5(3to6) 19.2 (10.7 to 31.7) 6/2 0(0to1) 2.8(1.0t06.1) 13/8 0(to1) 1.7 (0.9t0 2.9)

Men 115/7 8(7to8) 16.0 (13.2t0 19.2) 51/19 1(0to1) 2.7 (2.0t0 3.5) 95/69 0(0to1) 1.4(1.1t01.7)
Renal pelvis* 23/1 1(1to2) 17.2 (10.9 t0 25.9) 12/3 0(0to0) 3.5(1.8t06.1) 7/12 0(0to 0) 0.6 (0.2t01.2)
Genitals:

Women 80/5 24 (2110 27) 15.9 (12.6 t0 19.8)  19/14 1(0t02) 1.4 (0.8102.2) 42/50 0(-1to1) 0.8(0.6to1.1)

Men 3216/94 219 (215t0222) 34.0(32.9t0 35.2) 1039/248 21(0to23) 4.2 (3.9t04.5) 1005/913 1(0to2) 1.1(1.0t0 1.2)
Colorectum: 273/63 12 (11 to 13) 43 (3.8104.9) 170/165 0 (-1to 1) 1.0(09t01.2) 532/594 0(-1t00) 0.9 (0.81t0 1.0)

Women 29/8 7(5t09) 3.5 (2.4t05.1) 32/22 1(0to3) 1.4 (1.0 t0 2.0) 72/80 0(-2to1) 0.9 (0.7to 1.1)

Men 244/55 13 (12 to 14) 4.5(3.91t05.1) 138/143 0(-1to 1) 1.0(0.8t01.1) 460/514 0(-1t00) 0.9 (0.8 t0 1.0)
Nervous system: 46/10 2(2to2) 4.7 (3.4t06.2) 29/26 0(0to0) 1.1(0.7t01.6) 114/97 0(0to0) 1.2(1.0to 1.4)

Women 11/2 3Qto4) 6.2(3.1t011.2) 7/5 0(0to1) 1.4 (0.6t02.9) 19/18 0(-1to1) 1.0(0.6to 1.6)

Men 35/8 2(1to2) 4.3 (3.0t06.0) 22/21 0(0to0) 1.0(0.6t01.6) 95/79 0(0to0) 1.2(1.0to0 1.5)

O/E=observed/expected; PY=person years; SIR=standardised incidence ratio.
*Numbers were too few to separate by sex.

cause without hospital referral. Consequently, patients
treated by general practitioners might have a lower risk
of cancer than patients with a hospital referral. Patients
with acute urinary retention are in closer contact
with the hospital system than people in the general
population, therefore increased diagnostic attention
could potentially explain at least some of the excess
risk of cancer diagnoses. The short term increased
risk of colorectal cancer is thus probably explained
by enhanced diagnostic investigations (for example,
digital rectal examination and detection of anaemia).
If the increase exclusively occurred as a result of more
intense medical attention though, we would expect a
compensatory decrease in cancer occurrence after this
increase. The one to five year standardised incidence
ratios did not support such a compensatory decrease.
However, if some of the patients with acute urinary
retention were not evaluated by a cancer specialist
during follow-up, we might have missed some
cancers. Still, missed cancers also occur in the general
population and we therefore expect such potential bias
to be negligible.

The incidence ratios in our study were standardised
for sex, age, and calendar time but did not take
into account differences in lifestyle factors or
comorbidities. For the cancers that occurred shortly
after the diagnosis of acute urinary retention, however,
we expect reverse causation and adjustment for shared
risk factors would therefore not be relevant. For the
cancers that occurred later during follow-up, lifestyle
factors could be potential confounders, although our

finding of a lack of any substantial increase in excess
cancer risk disproves the presence of substantial
residual confounding. Also, a US study from Olmsted
County in Minnesota found that men who were
current smokers had a slightly reduced risk of acute
urinary retention (relative risk 0.78, 95% confidence
interval 0.41 to 1.49) compared with non-smokers.*>
Thus patients with acute urinary retention are not
expected to have higher rates of smoking compared
with the general population. In addition, we analysed
data categorising the acute urinary retention cohort
according to whether or not comorbidities were
recorded and we observed an excess risk of cancer
among patients without comorbidities who would
likely have a lower prevalence of smoking and other
adverse lifestyle factors compared with patients with
recorded comorbidities. As Denmark is a homogeneous
country with low racial diversity, confounding by race
or ethnicity is expected to be negligible.

Comparison with other literature

Limited evidence exists on the risk of cancer after
acute urinary retention. Although several case reports
have suggested that acute urinary retention can be
the presenting sign of cancers other than prostate
cancer,?° no study has quantified this association.
One study carried out at a hospital in the UK during
1979-80—before the era of prostate specific antigen—
provided some evidence on the risk of cancer after
acute urinary retention. The authors reported a
7% risk of prostate cancer after initial diagnostic

doi: 10.1136/bmj.n2305 | BMJ 2021;375:n2305 | thebmj
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investigations in 310 men, which agrees with our
finding of 5.1% at three months after a diagnosis
of acute urinary retention. We found that an excess
risk of prostate cancer persisted during the first year
of follow-up. Thereafter the risk did not differ from
that in the general population. In Denmark during
the study period only individual based screening for
prostate specific antigen initiated by the patient or
doctor for case specific reasons existed. Since 2004
the Danish guidelines have recommended prostate
specific antigen testing in men presenting with lower
urinary tract symptoms. Implementation of prostate
specific antigen testing in men with lower urinary tract
symptoms has been shown to result in a rapid increase
in the incidence of prostate cancer.’! Nevertheless,
our data indicated that the risk of prostate cancer
after a first diagnosis of acute urinary retention
decreased slightly over calendar time. If prostate
cancer is increasingly being detected because of
systematic testing for prostate specific antigen as part
of the diagnostic investigations for lower urinary tract
symptoms rather than for acute urinary retention, this
might explain the decreasing risk of prostate cancer
after a first diagnosis of acute urinary retention over
calendar time. The risk of prostate cancer was highest
in men without previous comorbidities. This suggests
that acute urinary retention in men with comorbidities
could be more often explained by causes other than
cancer, whereas acute urinary retention occurring in
men without previous comorbidities is more likely to
be a marker of underlying prostate cancer.

A study from England reported a high mortality in
men admitted to hospital with acute urinary retention.®
Even in men without previous comorbidities, mortality
was 1.6-2.3 times higher than that observed in men
of similar age in the general population. Our findings
suggest that occult cancer might partly explain the
high mortality observed in men admitted to hospital
with acute urinary retention. Whether acute urinary
retention also results in a high mortality in women
remains to be elucidated. Nevertheless, our data
indicate that occult cancer should be considered in
women presenting with acute urinary retention as well.
An excess risk of bladder cancer in women persisted
for several years. Malignant transformation of benign
tumours of the bladder might partly explain this
sustained increased risk of bladder cancer in women;
in men, however, the excess risk did not persist after
the first year of follow-up. This sustained increased risk
of urinary tract cancers in women merits attention, as
it might represent an opportunity for earlier diagnosis
of these cancers.

Implications, future research, and conclusions

In this population based cohort study, a first diagnosis
of acute urinary retention was a clinical marker for
occult cancer. We found that not only prostate cancer
but also other urogenital, colorectal, and neurological
cancers should be considered in patients aged 50 years
or older who present with acute urinary retention
and no obvious underlying cause. For most cancers,
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no excess risk was observed beyond three months of
follow-up, suggesting that no major delay in cancer
detection occurred. Whether the sustained increased
risk of prostate and urinary tract cancers persisting
for more than three months of follow-up represents
an opportunity for earlier detection of these cancers
remains to be elucidated and could be a focus for
future research.
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