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Abstract

Objective: Currently the National Institute for Health and Care Excellence (NICE) recommends an abnormal digital
rectal examination (DRE) as a standalone referral criterion for suspected prostate cancer. Unlike referrals for a raised
prostate-specific antigen (PSA) which are triaged directly to magnetic resonance imaging (MRI), an abnormal DRE requires
re-examination in a secondary clinic first. Here, we investigated the ongoing value of the abnormal DRE as a referral criterion.
Methods: This study is a retrospective review of patients referred to secondary care for suspected prostate cancer
based on an abnormal DRE over a |5-month period at a single UK hospital (n=158). Age, PSA, primary and repeat DRE
findings and eventual diagnosis were collated.

Results: A concurrent raised PSA was present in 65/158 (41%). Concordance between primary and secondary care DRE
was only 72/158 (46%). The overall and significant cancer detection rate was 26/158 (16%) and 22/158 (14%), respectively.
Among men with a concurrent raised PSA, 19/65 (29%) had significant cancer found, whereas with an abnormal primary
care DRE and normal PSA (n=93), only 3/93 (3%) had a significant cancer. Mandating a PSA before referral for an abnormal
DRE would have redirected 65/158 (41%) of men to MRI first, negating the need for a repeat DRE (p <0.0001). This finding
was recapitulated in a second prospective validation cohort (n=30) with 9/30 (30%) redirected to MRI first.
Conclusions: This is one of the first studies to investigate the value of the DRE in contemporary practice. We propose
that PSA is used to triage men with an abnormal DRE to MRI without needing a repeat DRE. If the PSA is normal, the
diagnostic yield is low but may still warrant a repeat DRE to assess the need for further investigations. Additional multi-
centre studies are required to further validate our findings.
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Introduction

The current UK recommendations from the National
Institute for Health and Care Excellence (NICE)' advise
primary care doctors to refer patients to prostate cancer
diagnostic clinics mainly on the basis of (1) an abnormal
digital rectal examination (DRE) or (2) an age-referenced
elevated prostate-specific antigen (PSA). These guidelines
have been in place for over 20years, and primary care
DRE remains an important part of the routine assessment
for patients with suspected prostate cancer. However, the
evidence underpinning these recommendations comes
from historic population-based case—control studies.” In
these, the positive predictive value for a ‘malignant-feel-
ing’ DRE was as low as 12% but is known to improve as
PSA increases.> Screening studies have also shown that
DRE, in turn, can improve PSA sensitivity.*©

The continued utility of DRE remains controversial.*7-8
Much of the data are derived from studies performed in the
pre-magnetic resonance imaging (MRI) era of prostate
cancer diagnostics and before the current imperative to
diagnose only clinically significant disease.”’ With the use
of MRI much earlier in the referral pathway, the role of an
isolated abnormal DRE is becoming increasingly uncer-
tain.® In particular, whether a primary care-based DRE (in
the absence of a raised PSA) could be triaged straight to
MRI (as currently happens with an elevated age-referenced
PSA) or mandates a repeat re-examination by a specialist

first. At present, most units would arrange a repeat second-
ary care examination which incurs clinic and staffing
resources. A patient may then still go onto an MRI and
further investigations based on this. Reducing unnecessary
clinic visits has become particularly important, given the
increased risk of Covid-19 to the typical prostate cancer
patient demographic. '

There is a lack of up-to-date evidence supporting the
role of DRE in the modern prostate cancer referral path-
way. To address this, we undertook a retrospective study to
assess the outcomes of investigations in men referred from
primary care to our centre with a suspicious DRE.

Methods

Cohort

Between January 2019 and March 2020, using our hospi-
tal’s electronic record system, we undertook a retrospec-
tive case note review. We included all men referred for
suspected prostate cancer on the 2-week wait pathway
where the primary referral criterion was an abnormal DRE
(institutional review board approval: Service Evaluation
PRN8595). Figure 1 illustrates the two current referral
pathways based on whether referral is triggered through a
raised PSA or an abnormal DRE. For every patient, we
collated the following: age (years), PSA (ng/ml) at referral,
primary care DRE findings, secondary care DRE findings,

(a) Raised age
referenced PSA

|

Telephone clinic

|

N

Biopsy Discharge

|

Cancer
diagnosed or
benign

MRI 4

(b) Abnormal DRE

l

F2F Clinic review
and repeat DRE

i

Abnormal DRE confirmed Normal DRE
OR PSA raised Normal PSA
Discharge

Figure 1. Current pathway for men referred for suspected prostate cancer with (a) raised PSA and (b) an abnormal DRE. The
need for a repeat assessment in the current pathway necessitates an extra clinic visit and resources. In contrast, treating an
abnormal DRE from primary care the same as a raised PSA would result in a large number of unnecessary MRI scans.

F2F: face-to-face; DRE: digital rectal examination; PSA: prostate-specific antigen; MRI: magnetic resonance imaging.
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if an MRI and/or biopsy occurred and if a diagnosis of
prostate cancer was made. Repeat DREs at our hospital
were all performed by senior staff grades or consultants.
We recorded if any cancer was found and if this was clini-
cally significant (defined as histological = grade group 2
on a biopsy or a clinical diagnosis of cancer based on a
high PSA+T3 on clinic DRE). All information was
anonymised at the point of data collection and entered into
a database. An abnormal PSA was defined as a threshold
PSA =2.5ng/ml if younger than 50 years, =3.0ng/ml for
men aged 50—69years and =4.0ng/ml for patients aged
70years and above. This allowed stratification of patients
with an abnormal DRE into two groups: those with an
abnormal PSA and those without an abnormal PSA. For
each of these groups, we assessed the diagnostic path taken
and investigation outcome. To validate our findings, we
applied our models (see analysis) to a second prospective
cohort (n=30) of men referred between April 2020 and
December 2020. Data collection and analysis were similar
to the primary cohort above.

Analysis

The concordance between primary care DRE and second-
ary care DRE was assessed, as was the number of prostate

cancer diagnoses in patients with an abnormal DRE alone
or an abnormal DRE and abnormal PSA. Based on this, we
proceeded to test models capable of reducing unnecessary
clinic visits. Two alternative diagnostic pathways were
tested. Under model A, no referrals would be accepted to
secondary care clinics unless the PSA was tested and raised
above the age-referenced range (Figure 2). Under model B,
following an abnormal DRE, a PSA measurement is man-
dated before a referral is made. If the PSA is elevated, then
the patient proceeds directly to prostate MRI (similar to
standard of care). If the PSA is normal, then a DRE is
repeated in secondary care. We applied these alternate path-
ways to compare the net effect on the number of secondary
care visits needed and impact on cancer diagnoses. Simple
descriptive analysis was performed using proportions and
percentages within and between the groups. Fisher’s exact
test was used to compare the cancer diagnosis rates between
the current and proposed new pathways and to assess the
significance in the observed difference in secondary clinic
visits between pathways. Our sample size had a power of
0.94 (alpha 0.02) to detect significant differences. The
McNemar test was used to look for any concordance
between a raised PSA and a confirmed second abnormal
DRE. The standardised difference in mean number of visits
was compared using Student’s ¢ test.

(a) (b) Abnormal DRE
Abnormal DRE /\
/\ PSA raised Normal PSA
PSA raised Normal PSA l
F2F Clinic review
and repeat DRE
Standard Discharge and v /\
pathway for advice to PSA Standard
' raise-d P?A moni.tor r?md pathway for |, ___ Abnormal DRE Normal DRE
investigations refer if raised raised PSA Normal PSA Normal PSA
investigations
Discharge

Figure 2. Alternative model pathways for men referred for suspected prostate cancer with model (a) only accept referrals for an
abnormal DRE if there is a concomitant raised PSA and model (b) triage referrals to MRI pathway if there is a raised PSA, regardless
of an abnormal DRE. A normal PSA results in repeat clinical examination in secondary care.

F2F: face-to-face; DRE: digital rectal examination; PSA: prostate-specific antigen.
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Results

Primary cohort analysis

A total of 158 patients were included in the primary study
group (Table 1). The median age was 69 years. An elevated
age-referenced PSA was observed in 65/158 (41%) of
men. The concordance rate between primary care and
repeat DRE in the secondary care clinic was 72/158 (46%).
Of the remaining patients, seven did not have a repeat
DRE (deemed unnecessary as the PSA was raised) and the
remainder were considered normal examinations. Of these
158 patients, 82 went onto have an MRI and 38 subse-
quently had prostate biopsies. The overall cancer detection
rate was 26/158 (16%) and for clinically significant can-
cers, 22/158 (14.0%). One case of non-Hodgkin’s lym-
phoma involving the prostate was identified, and this case
was excluded from the analysis.

Subgroup analysis

The cohort was next sub-divided by whether or not there
was a concurrent age-elevated PSA.

Concurrently raised PSA. Of those with an abnormal pri-
mary care DRE and a concurrent raised PSA (n=065),
45/65 (69%) went on to be referred for MRI after being

seen in clinic and 23/65 (35%) went on to undergo prostate
biopsy. A total of 21/65 men (32%) were subsequently
diagnosed with prostate cancer of which the majority
(n=19) were clinically significant cancers (Table 2). Thus,
the overall significant cancer detection rate was 29%. The
primary care and repeat DRE concordance among these
men was 38/65 (58%).

Normal PSA. Among men with an abnormal primary care
DRE and a normal age-referenced PSA (n=93), 37/93
(40%) were referred for MRI and 15/93 (16%) subse-
quently had a prostate biopsy. A total of 5/93 men (5%)
were found to have prostate cancer of which 3/93 men
(3%) had clinically significant prostate cancer (Table 2).
The primary care and repeat DRE concordance among
these men was 34/93 (37%).

We further looked for any concordance between a nor-
mal or raised PSA and a confirmed secondary care DRE
and found no significant association (p=0.44).

Modelling alternative pathways

The previous analysis had shown differences in cancer
detection rate depending on the presenting information. To
test how we could refine our pathway, we modelled
two decision algorithms (Figure 2). If model A were

Table |. Baseline characteristics of patients from the primary cohort and validation cohort.

Characteristic

Primary cohort

Validation cohort

Cohort size 158 30

Median age, years (range) 69 (52-95) 72 (41-78)
Raised age reference PSA (%) 65 (41%) 10 (33%)
Any prostate cancer diagnosed (%) 261 (16%) 10 (33%)
Clinically significant cancer diagnosed (%) 22t (14%) 10 (33%)

PSA: prostate-specific antigen; DRE: digital rectal examination.

Clinically significant prostate cancer defined as histological = grade group 2 or a clinical diagnosis of cancer (high PSA + T3 on DRE). An abnormal
PSA was defined as a threshold PSA =2.5ng/ml if younger than 50years, =3.0 ng/ml for men aged 50—-69 years and =4.0 ng/ml for patients aged
70years and above.

Not including a lymphoma involving the prostate.

Table 2. Distribution of cancer diagnosis by PSA at presentation in the primary cohort.

Primary cohort (n=158)

Normal PSA (n=93)

Abnormal PSA (n=65)

Any prostate cancer diagnosed 5 (5.4%) 21 (32.3%)

Diagnosis of clinically significant cancer 3 (3.2%) 19 (29.2%)
PSA: prostate-specific antigen.
Normal and abnormal PSA based on age-referenced ranges (PSA =2.5ng/ml if younger than 50years, =3.0 ng/ml for men aged 50-69years and

=4.0ng/ml for patients aged 70years and above).
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implemented, then 93 referrals would be rejected (59%
reduction). However, this would miss 3/22 (14%) patients
with clinically significant cancers (excluding the prostate
lymphoma presentation). If model B were implemented,
then no referrals would be rejected. Secondary care repeat
DRE visits would however be reduced by 65 (41% reduc-
tion) with no cancers missed (p <0.0001 compared to the
current prevalent diagnostic method). Overall, the mean
number of clinic visits for a repeat DRE was 0.58 in the
new pathway compared to 1.0 in the prevalent method
(»<<0.0001). Table 3 also shows the comparative perfor-
mance of the current and proposed pathways in cancer
detection efficiency. The current pathway (based on repeat
DRE for all) had a p value of 0.0006 for detection of sig-
nificant cancer (odds ratio 5.9 (1.82-25)) and a pathway
based on triaging with a raised PSA had a p value of
<0.00001 (odds ratio 11.8 (3.19-64.7)). To further vali-
date this alternative pathway, we applied this to a second
prospective cohort derived from the time period subse-
quent to the primary dataset (Table 1). In this cohort, there
were proportionally more cancers identified; 33% (10/30)
and all were considered clinically significant (Supplemental
Table 1). Nearly all also occurred in men with an abnormal
PSA (9/10) (Table 2). Applying model A, 21 referrals
would have been rejected (70% reduction) but one patient
with clinically significant cancer missed. Applying model
B, nine secondary care DRE visits would be saved (30%
reduction) but with no significant cancers missed.

Discussion

In this paper, we analysed the cancer diagnosis yield from
referrals based on an abnormal DRE in primary care. We
demonstrate that concordance between primary and sec-
ondary care DRE is poor. We further show that using PSA
levels can reduce unnecessary repeat examinations and
instead re-direct many patients to MRI instead. Using this
simple decision tree, at least 30% of repeat DRE clinic vis-
its can be saved.

The rationale for an abnormal DRE as a trigger for
referral is based on the notion that PSA alone may some-
times miss cancers. Furthermore, previous studies have
shown the added value of DRE if a PSA is also raised,
particularly in detection of higher volume and more
advanced cancers.!! However, these studies and others
pre-date the use of MRI which is intended to both exclude
the need for a biopsy (if negative) and earlier detect sig-
nificant cancer while still organ confined. The wide-
spread availability of MRI and its use as an upfront tool
therefore questions the value of DRE in modern cancer
diagnosis. In this study, for example, the significant can-
cer rate among men with an abnormal primary care DRE
was only 3% if a PSA was normal but nearly 10 times
higher if the PSA was also abnormal. This is in line with
previous work which has shown the inefficiencies of
DRE, with regard to sensitivity and specificity, at lower
PSA levels.o12.13

Mandating a PSA to accompany a DRE should be casy
to implement and is probably already a common practice
(though not required by current guidelines). In our series,
we found that PSA results were often available after the
referral had been made. Reasons for referrals that are not
accompanied by a PSA result included the following: not a
mandate to decide on referral, administrative errors or dif-
fering PSA age-referenced thresholds. On this latter point,
we have previously reported that at least 10 different PSA
range thresholds are used across England at the present
time.'* Another finding was the poor concordance between
primary and secondary care DRE. In our study, this was
less than 50%. Walsh et al.” however reported better con-
cordance of 74%. There is however surprisingly little in
the way of other literature on this issue. No doubt, there are
a number of confounding factors to consider including the
experience of the primary care doctors, the number of
DREs they have done and/or if they have any experience
in urology. Of more value would be an assessment of pros-
tate volume, as the PSA corrected for volume (PSA den-
sity) is known to be a much better indicator for prostate

Table 3. Comparative performance of different pathways for cancer detection based on either (a) traditional pathway with repeat
secondary care DRE for all or (b) new pathway using PSA to triage to MRI.

Significant cancers No significant cancers

(a) Using repeat DRE to decide on MRI

Abnormal DRE confirmed in secondary care 18
No abnormal DRE 4
(b) New pathway using PSA to decide on MRI

Raised PSA 19
No raised PSA 3

54
82

46
90

DRE: digital rectal examination; PSA: prostate-specific antigen; MRI: magnetic resonance imaging.
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cancer presence, though this may be challenging to do in
primary care at the current time.'>

Strengths of our study included the relative complete-
ness of our data and the use of a test and validation cohort.
However, our study has the expected limitations of a ret-
rospective single-centre design and is reliant on the
reporting and documentation of DRE results by different
primary care doctors. Our sample size is also relatively
small and there were no fixed criteria for the secondary
care decision to investigate, and hence, this relied on cli-
nician discretion in the clinic. We also did not do any a
priori sample size and power estimates before this study.
We do believe however that this report is one of the only
UK studies to assess the value of DRE in this setting and
also reflects real-world practice.

To conclude, we have presented here an analysis of the
value of the primary care abnormal DRE as a single or
combined test with a raised PSA. With modern MRI-
based pathways, many referrals for primary care abnor-
mal DRE can follow the standard route if a PSA is raised.
For those with normal PSA, the diagnostic yield is very
low but men probably still warrant repeat DRE in clinic
from which onwards investigation can be made. Although
further validation in other centres is warranted to test the
veracity of our findings, we believe that there are suffi-
cient reasons to now consider changing practice and guid-
ance to better streamline referrals. We therefore call for a
simple but potentially significantly impactful resources
saving change in the current prostate cancer referral
guidelines on abnormal DRE.
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