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pandemic on endoscopy services and

cancer diagnosis
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ABSTRACT

Objective The global COVID-19 pandemic has
changed healthcare across the world. Efforts
have concentrated on managing this crisis, with
impact on cancer care unclear. We investigated
the impact on endoscopy services and
gastrointestinal (Gl) cancer diagnosis in the UK.
Design Analysis of endoscopy procedures

and cancer diagnosis at a UK Major General
Hospital. Procedure rates and diagnosis of Gl
malignancy were examined over 8-week periods
in spring, summer and autumn 2019 before
the start of the crisis and were compared with
rates since onset of national lockdown and
restrictions on elective endoscopy. The number
of CT scans performed and malignancies
diagnosed in the two corresponding periods in
2019 and 2020 were also evaluated.

Results 2 698 2516 and 3074 endoscopic
procedures were performed in 2019,
diagnosing 64, 73 and 78 cancers, respectively,
the majority being in patients with alarm
symptoms and fecal immunochemical test+ve
bowel cancer screening population. Following
initiation of new guidelines for management
of endoscopy services 245 procedures were
performed in a 6 week duration, diagnosing
18 cancers. This equates to potentially delayed
diagnosis of 37 cancers per million population
per month. Clinician triage improved, resulting
in 13.6 procedures performed to diagnose one
cancer.

Conclusions Our data demonstrate an 88%
reduction in procedures during the first 6 weeks
of COVID-19 crisis, resulting in 66% fewer Gl
cancer diagnoses. Triage changes reduced the
number of procedures required to diagnose
cancer. Our data can help healthcare planning
to manage the extra workload on endoscopy
departments during the recovery period from
COVID-19.

.2 Natalie Tolfree,"” Anmol Gangi,’

1,2

What is already known about this

subject?

» The global COVID-19 pandemic has
resulted in the restructuring of healthcare
services to facilitate treatment and to
prevent health services from becoming
overwhelmed. This has resulted in many
services being restricted, including
gastrointestinal (GI) endoscopy. Gl
malignancies are a major cause of
cancer-related mortality. Much of this is
treatable but is dependent on the stage
of presentation. Endoscopy is essential for
the diagnosis, and it is currently unclear
what impact endoscopy restrictions are
having on cancer diagnosis.

What are the new findings?

» On an average, 38 endoscopic procedures
are performed to diagnose one cancer.
Most cancers are diagnosed in those with
alarm symptoms.

» Current measures have cut endoscopy
capacity by 88%, resulting in 66% fewer
Gl cancers being diagnosed during the
6 weeks of COVID-19 crisis. However,
physician-led triage of referrals improved
as it only took 13.6 procedures to
diagnose one cancer.

INTRODUCTION

Severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) infection was
first reported from China in December
2019. Subsequently, the disease caused by
SARS-Cov-2 was labelled as COVID-19
and WHO declared a global pandemic
of COVID-19 on 11 March 2020."* This
has had significant impact on health-
care services around the world. Hospital
services have been reconfigured to
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Endoscopy

How might it impact on clinical practice in the

foreseeable future?

» If the current restrictions are sustained, there is a risk
that cancers will be diagnosed late, resulting in a worse
outlook for patients. The backlog of procedures could
grow very rapidly, and the ability to catch up will be
challenging if urgent measures are not taken to improve
endoscopy capacity. An urgent uplift in endoscopy
capacity and better triage will be required during the
recovery phase to rapidly catch up with the work load
and minimise the delay in cancer diagnosis.

manage the crisis, and traditional targets for cancer
diagnosis and treatment have been in the short term
suspended to prevent services becoming overwhelmed
by this new infection. Furthermore, there is evidence
to suggest that patients are concerned about presenting
for investigation of symptoms which could represent
malignancy, for fear of catching a virus which could
kill them. It is broadly acknowledged that SARS-CoV-2
is mainly spread via droplets and contacts. It is also
known that airborne spread is possible during aerosol-
generating procedures (AGPs).> Endoscopy is consid-
ered as an AGP resulting in an increased risk of viral
transmission. Like all the other national societies, the
British Society of Gastroenterology (BSG) issued a
guidance to reduce the risk of spread of SARS-CoV-19
viral transmission during endoscopy. This is impor-
tant as it has been suggested that healthcare workers
exposed to such procedures could be 4.66 times more
likely to become infected compared with non-exposed
healthcare workers,* and it has been demonstrated that
microbial contamination can occur up to 6 ft away
during endoscopy.” The key recommendation was to
reduce any non-essential exposure to the COVID-19
virus and to take all reasonable measures to limit its
spread; the BSG recommended® that all endoscopy
procedures except emergency and essential procedures
should stop immediately.

The BSG and other national society guidance divided
endoscopic activity into three categories: emergency
procedures (should continue during the pandemic),
elective procedures (defer until further notice) and
procedures which should require case-by-case discus-
sion about the timing of the procedure. This has
resulted in dramatic reduction of endoscopy activity
due to suspension of all elective procedures, including
colon cancer screening.

The impact of these changes is currently unclear. In
the UK, the national policy of social isolation appears
to have prevented the National Health Service from
becoming overwhelmed by COVID-19 cases, and
complete shutdown of all elective procedures in hospi-
tals has released the healthcare professionals to look
after the COVID-19 patients.

However, this drastic reduction in elective health-
care activity will have a huge impact on the diagnosis
and treatment of serious disease like cancers. Further-
more, it is unclear as to how long the pandemic and
related restrictions are likely to continue, with some
experts predicting some form of restrictions for over a
year. With these uncertainties, the planning of health
services, and in particular cancer pathways, is chal-
lenging. Increasingly the impact on cancer outcomes
is being questioned in the media, with some sources
suggesting almost 50 000 additional deaths due to
cancer in the UK if this extends for 6 months.°®

This study aimed to evaluate the impact of
COVID-19 crisis on endoscopy services in general
but more specifically on the endoscopic diagnosis of
gastrointestinal (GI) malignancy.

METHODS

This is a service evaluation exercise so it was exempted
from UK ethics approval. As such, patients or the public
were not involved in the design conduct or reporting
of this. Endoscopy reporting software was interro-
gated with specific keywords to identify all procedures
performed during specified periods. Data were down-
loaded from the hospital’s endoscopy reporting database
(Hospital Information Clinical Support System (HICSS))
for histology-proven cases of oesophageal, gastric and
colorectal cancers diagnosed over 8-week periods in
spring 2019, summer 2019, autumn 2019 and the first 6
weeks of the recent COVID-19 crisis. The number and
breakdown of procedures were recorded, along with
the number of cancer diagnosis. The procedures were
then classified by the indications of endoscopy. These
indications broadly fell under three categories: colon
cancer screening (fecal immunochemical test-positive
colonoscopy and bowel scope flexible sigmoidoscopy),
elective or symptomatic group, and urgent referrals
for patients with alarm symptoms. The urgent group
included ‘2-week wait’ cancer pathway referrals from
primary care and urgent cancer wait target referrals from
secondary care. It is worth noting that UK has a national
pathway for referring patients with alarm symptoms
(2-week pathway). This essentially comprises any patient
with dysphagia or patients >55 years of age with any
one of the symptoms of dyspepsia, reflux or abdominal
pain who would qualify for an urgent 2-week referral
for gastroscopy. Similarly, for lower gastrointestinal
(LGI) cancer, this includes age-dependent symptoms
like weight loss, abdominal pain, abdominal mass, rectal
bleeding, change in bowel habit and iron deficiency
anaemia.”

The restrictions related to COVID-19 were intro-
duced in our department on 27 March. We have there-
fore looked at 6 weeks of activity from this date until 7
May 2020 during the COVID-19 crisis. After this date,
clinical pathways in our unit changed substantially.
During the crisis, endoscopy activity was restricted
to only emergencies (GI bleed and cholangitis) and
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Table 1A Procedure numbers during different seasons in 2019 prior to the pandemic

Colon Flexible sigmoidoscopy Gastroscopy ERCP
March—April 2019 Urgent 245 121 608 31
Routine 203 137 558 23
Screening 116 673 NA NA
June-July 2019 Urgent 361 116 650 45
Routine 199 105 535 27
Screening 111 439 NA NA
October—November 2019 Urgent 370 157 602 39
Routine 247 154 678 25
Screening 166 700 NA NA
Total 2018 2602 3631 190
Average per week 84 108 151 8

ERCP, endoscopic retrograde cholangiopancreatography; NA, not applicable.

Table 1B Average weekly activity and average weekly cancer detection

Average weekly capacity

Average weekly cancer detected

Colonoscopy Urgent 40.7
Routine 27.0
Screening 16.4
Flexible sigmoidoscopy Urgent 16.4
Routine 16.5
Screening 75.5
Gastroscopy Urgent 71.5
Routine 73.8

1.8
0.42
0.71
1
0.29
0.08
3.75
1

urgent cases with alarm symptoms considered to be
highly suggestive of cancer. This was based on the
guidance issued by BSG.® Triage criterion involved
consultant review of each referral. Patients only qual-
ified for endoscopy if they had weight loss on top of
an additional GI symptom or sign, that is, anaemia,
dysphagia, diarrhoea or abdominal pain. Any symptom
in isolation did not qualify for investigation. Statistical
comparisons were calculated using a Pearson uncor-
rected ” test.

RESULTS

Procedure numbers (excluding endoscopic retrograde
cholangiopancreatography and endoscopic ultrasound)
and cancer diagnosis during different time periods in
2019

In spring 2019, 2698 endoscopies were performed
and diagnosed 64 GI cancers in 8 weeks. In summer
2019, 2516 endoscopies were performed and diag-
nosed 73 GI cancers in 8 weeks, whereas in autumn
2019, 3074 endoscopies were performed, diagnosing
78 GI cancers in 8 weeks. The breakdown of these are
shown in table 1A,B and 2A-2C. This resulted in an
average of 345 procedures and 9 cancer diagnoses per
week. This equates to 38 endoscopic procedures/week
to detect one GI cancer. There was a very close split
between upper gastrointestinal (UGI) and LGI cancers.
This equates to an average of 4.9 UGI cancers (Ca)/
week and 4.1 LGI Ca/week, resulting in 31 procedures/

week to detect 1 UGI cancer and 47 procedures/week
to detect one LGI cancer.

The highest numbers of cancers were found in patients
referred with alarm symptoms (UGI 3.75 Ca/week, LGI
2.8 Ca/week) and in those undergoing bowel cancer
screening colonoscopy (LGI 0.7 Ca/week). Another way
of expressing this result would be that 76.5% (3.75/4.9)
of all UGI cancers were detected in patients undergoing
gastroscopy for urgent indications due to alarm symp-
toms. Similarly, 73% (3.5/4.1) of all LGI cancers were
detected in those with urgent indications (alarm symp-
toms) or bowel cancer screening. Routine and planned
procedures had a very low cancer detection rate, along
with bowel scope flexible sigmoidoscopy. This differ-
ence was statistically significant.

Procedure numbers and cancer diagnosis during the
COVID-19 pandemic

Data were analysed following the initiation of social
isolation measures and the new BSG guidelines
for management of endoscopy services during the
COVID-19 pandemic. The results are summarised in
table 2D. In total, 245 procedures were performed in 6
weeks (41 procedures/week), resulting in the diagnosis
of 18 cancers in 6 weeks (3 Ca/week). This equates
to 13.6 procedures required to detect one cancer.
This demonstrates an 88% reduction in the volume
of endoscopy being performed, resulting in 66%
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Table 2A° 1 March-30 April 2019: procedure numbers and
cancers stratified by indications

Colon
Routine cancer
Urgent  elective screening Total

Colonoscopy 9/282 5/203  5/116 19/601
(3:2%) (2.5%) (4.3%) (3.2%)
P value 0.636
Flexible sigmoidoscopy ~ 6/121 4/137  0/673 8/931
(5.0%) (2.9%) (0%) (0.9%)
P value 0.397
Gastroscopy 25/393 9/796 2711166
(6.4%) (1.1%) (3.2%)
P value 0.000

Table 2B 1 June—30 July 2019: procedure numbers and
cancers stratified by indications

Colon
Routine  cancer
Urgent  elective screening Total

Colonoscopy 15/361 2/199 09/111 26/671
(4.2%) (1.0%) (8.1%) (3.9%)
P value 0.038
Flexible sigmoidoscopy ~ 5/116  1/105 2/439 8/660
(4.3%)  (0.95%) (0.46%)  (1.2%)
P value 0.125
Gastroscopy 35/650 4/535 39/1185
(5.4%) (0.75%) (3.3%)
P value 0.000

Table 2C 1 October—30 November 2019: procedure numbers
and cancers stratified by indications

Colon
Routine cancer
Urgent  elective screening Total

Colonoscopy 19/370 31247 3/166 25/783
(5.1%) (1.2%)  (1.8%) (3.2%)

P value 0.050

Flexible sigmoidoscopy ~ 13/157 2/154 0/700 12/1011
(8.3%) (1.3%)  (0%) (0.12%)

P value 0.004

Gastroscopy 30/602 11/678 41/1280
(5.0%) (1.6%) (3.2%)

P value 0.001

Table 2D Total activity of 6 weeks during COVID-19 restriction
(cancer/total procedures)

Colon
cancer
Urgent  Planned  screening Total
Colonoscopy 7159 0/5 017 7171
(11.9%)  (0%) (0%) (9.9%)
Flexible 4/37 0/24 0/0 4/61
sigmoidoscopy (10.8%)  (0%) (0%) (6.6%)
UGl 7/82 0/31 71113
(8.5%) (0%) (6.2%)

UGI, upper gastrointestinal.

reduction in the number of cancers being diagnosed
on a weekly basis. However, the number of procedures
performed to diagnose one cancer has significantly
improved from 38.6 to 13.6. See table 2D and figure 1.

Impact of this per million population

Our centre caters to 650 000 population. Based on our
data, we can extrapolate an average of 531 endosco-
pies performed per 1 000 000 population per week in
UK. This should result in diagnosis of 13.85 GI cancers
per 1 000 000 population per week in UK. During the
COVID-19 pandemic, we are currently performing
63 endoscopies per 1 000 000 population per week,
diagnosing 4.62 cancers per 1 000 000 population
per week. The population that our centre caters to is
almost 1% of UK population, and if we accept that
endoscopic activity in our unit is reflective of national
practice in the UK, then the number of procedures
being deferred due to COVID-19 restrictions and
the number of cancer diagnosis being delayed can be
extrapolated from our data. The actual numbers will
be dependent on the duration and severity of restric-
tions. Table 3 gives an estimate based on the current
level of restrictions lasting for different durations.

CT during the COVID-19 pandemic

We examined the number of CT scans performed
between 27 March and 7 May 2019 and compared
this with those performed during the COVID-19
pandemic. In March-May 2019, a total of 5938 CT
scans were performed, diagnosing 81 new cancers
(excluding the staging scans for diagnosed cancers).
This included 10 UGI cancers and 25 colorectal
cancers with the remainder representing pancreatic
cancer, lymphomas, and hepatobiliary and small bowel
malignancies. This equates to an average of 990 scans
per week and 13.5 cancers diagnosed per week (1.7
UGI and 4.2 LGI per week). In total, 73 CT scans
were required to diagnose one cancer. During the 27
March-7 May 2020 COVID-19 pandemic, 3690 CT
scans were performed, diagnosing 55 cancers. This
included seven UGI cancers and 24 colorectal cancers.
This equates to an average of 615 scans per week and
9.2 cancers diagnosed per week (1.2 UGI and 4 LGI
per week). In total, 67 CT scans were required to
diagnose one cancer. There was no statistically signifi-
cant difference in the number of GI cancers diagnosed
by imaging. There was a small improvement in the
number needed to diagnose one cancer.

DISCUSSION

While it was undeniable that the COVID-19 world
pandemic would have an impact on cancer care, our
results demonstrate the potential scale of the impact
on cancer care, as well as overall activity of endos-
copy departments. The longer the restrictions last, the
bigger will be the impact.
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Endoscopic procedures performed and cancers diagnosed over time

March-April 2019 June July 2019

—endoscopic procedures per week

October-November 2019 COVID-19 period April 2020

——Cancers diagnosed per week

Figure 1 Change in endoscopic procedure rate per week and cancers diagnosed with time.

Our data demonstrate that, despite our best efforts,
endoscopic activity went down by 88% and cancer detec-
tion rate fell by 66% during the COVID-19 pandemic.
With capacity cut by 889%, it is unsurprising that we are
currently diagnosing less than 33% of the previous GI
cancer burden. It demonstrates that while every effort
is being taken to be selective in optimising our caseload,
clinicians cannot triage cases to the degree of accuracy
necessary to pick anywhere near all of the previously
diagnosed cases based on current capacity, and even in
this current situation, the cancer detection rate at endos-
copy is only 7%. This reflects a fundamental problem
with GI pathology; symptoms are not a reliable guide
to pathology, and often the only way to exclude malig-
nancy is with an objective test.

An important question relates to what impact a
delayed diagnosis has on clinical outcome, and the
picture is not certain. There has been some evidence
to suggest that a limited healthcare-related delay in
diagnosis of colorectal cancer does not impact on
outcome.® This was a retrospective study and concen-
trated on stage IV disease. It was not designed to inves-
tigate the impact of changes in stage of less advanced
disease. However, a recent study calculated the impact
of a hypothetical suspension of elective colonoscopy
for 6 months and predicted a delayed diagnosis of
over 2800 colorectal cancers and 22 000 high-grade
adenomatous polyps with malignant potential.” The
6-month mortality rate for those eventually diagnosed
with colorectal cancer would increase by 6.5%."°

Previous data from the UK have shown that the OR
of death at 12 months rapidly increases with increasing

stage of colorectal cancer. The OR for death at 12
months for Duke’s A was reported at 1, Duke’s B
as 1.46, Duke’s C as 3.92 and for stage with distant
metastasis at 14.6."" The suspension of endoscopic
activity due to the COVID-19 pandemic is certainly
going to delay the diagnosis of these cancers, poten-
tially resulting in a possible progression of the stage
of cancer with potential worsening of outcome. There
are growing data to suggest that delays in diagnosis
are associated with a more advanced stage of presen-
tation,'* and it is well established that prognosis is
stage dependent. Indeed, it is an underpinning prin-
ciple of bowel cancer screening programmes that early
diagnosis results in a better outcome. For oesopha-
geal cancer, it has been suggested that a delay results
in worse short-term outcomes."” It is believed that
doubling times are shorter for oesophageal cancer
compared with colorectal cancer, so delays may be
more significant in this group.

Our data also demonstrate an 88% reduction in
endoscopy volume, and this will affect not only cancer
care but also a lot of other conditions like variceal
haemorrhage due to disruption of variceal banding
cycles, as well as delay in diagnosis of new patients
with varices. Data from USA has shown that delay in
detection and treatment of varices could potentially
lead to almost 1500 patients suffering from a terminal
variceal bleed that may have been otherwise prevented
by endoscopic surveillance.'* ' There are of course
other strategies to managing varices, and it may be that
a medical approach could be substituted as an alterna-
tive strategy. Such approaches, where safe, should be

Table 3 Effect of a prolonged restriction on endoscopy services on the UK population

Length of restrictions 1 month 3 months 6 months 1 year

Undiagnosed cancers (UK population) 2400 7200 14 400 28 800
Undiagnosed cancers per million population 37 (AN 222 443
Procedural backlog (UK population) 121700 365 100 730 200 1460 400
Procedural backlog per million population 1872 5616 11233 22 468
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adopted. Oesophageal varices are just an example of
a range of benign conditions which are diagnosed and
managed by endoscopy. The pandemic-related suspen-
sion of endoscopy services will have an impact on the
management of all such conditions.

The current restrictions have just gone past 6 weeks,
and extrapolation from our data suggests that nation-
ally in the UK, we would have deferred an average of
121 700 gastroscopy and colonoscopy procedures. This
equates to 1872 endoscopy procedures per million popu-
lation. It is important to bear in mind the possibility that
not all units might have followed the same approach as
us and there may be variations across the UK. However,
it is probable that all UK endoscopy units based their
approach on the BSG guidelines, so variations in prac-
tice, if any, will be minor, and these findings reflect the
anxiety that have been raised publicly by cancer special-
ists.® An analysis of the National Endoscopy Database
would be one way to examine this and a good area for
future research.

A valid question would also be how many cancers
were diagnosed through other routes, for example,
CT imaging. We analysed imaging during both the
COVID-19 period and 1 year previously and did not
identify any evidence of shift in pathway from endos-
copy to CT scanning with no increase in the number
of CT scans performed during the pandemic. The total
number of CT scans performed went down, suggesting
an improvement in referrals, but this was modest. We
therefore believe that a proportion of GI cancers still
remain undiagnosed due to suspension of endoscopy
services during the COVID-19 crisis.

We will have to find new ways to catch up with this lost
work. One of the ways to cope with this extra work load
would be to increase the capacity of endoscopy depart-
ments. However, most units in the UK operate at 90%
capacity, and the loss of 10% is mainly due to sickness
and holidays, so it is not easy to expand capacity during
normal working hours. However, the physical capacity
of endoscopy departments in the evenings and weekends
can be used if additional work force becomes available.
The other ways would be to improve our endoscopy
pathways by fast-tracking high-risk patients and finding
alternative tests for low-risk patients. Our data demon-
strate that our triage system during the pandemic was
significantly better for detection of cancers as we were
only performing 13.6 procedures to find one cancer
as compared with prepandemic figures when almost
39 procedures were being performed to detect one GI
cancer. We can learn from this experience and improve
our endoscopy pathway

It may be possible to improve triage further through
a combination of symptoms to triage risk. Furthermore,
new national guidelines in the UK have cut down the
requirements for endoscopic follow-up, and it is our
contention that we will need to rethink our current
approach to endoscopy if we are to ensure that cancers
are diagnosed within the constraints that are likely to

be in place in the near future. Our prepandemic data
show that significantly more cancers are found in
patients presenting with alarm symptoms (detailed in
the Methods section) and those undergoing screening
colonoscopy as compared with elective endoscopy and
screening sigmoidoscopy. Going forward in the postpan-
demic era, this information should help us better triage/
prioritise endoscopy services for patients at higher risk.
It is also important to understand that in the postpan-
demic era, endoscopy practice will not return back to
normal as we will have to take additional measures with
screening of patients, personal protective equipment and
even redesigning of units to maintain appropriate social
distancing and patient flow.

We feel that it is vital that endoscopy capacity is
addressed as a matter of urgency. Our data demonstrate
the amount of work that has been deferred and the impact
that this will have on cancer diagnosis and treatment.
However, endoscopy procedures are not performed for
just cancer diagnosis but are essential in the management
of a lot of serious but benign conditions, and the impact
of this building backlog of endoscopy procedures in a
system that normally operates at full capacity will be
enormous. It is our contention that harm can be largely
mitigated in the short term, but this situation could very
rapidly grow into a problem which becomes impossible
to manage unless urgent measures are implemented to
cope with this extra workload. This calls for all national
societies to join hands and develop consensus about the
appropriate use of endoscopy resources and to develop
some new pathways for diagnosis and management of
common GI conditions.
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