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ARTICLE INFO ABSTRACT

Keywords: Introduction: Current NHS guidelines recommend that treatment of colorectal patients referred through the two-
Colorectal cancer week wait referral system should occur within sixty two days from the date of referral. The COVID-19 pandemic
COVID-19

which started in March 2020 has however led to significant delays in the delivery of health services, including
colorectal cancer treatments. This study investigates the effects of delayed colorectal cancer treatments during
the COVID pandemic on disease progression.

Methods: A retrospective chart review of 107 patients with histologically confirmed diagnosis of colorectal cancer
was conducted. The occurrence of cancer upstaging after initial diagnosis was assessed and compared between
patients with treatment delays and patients who received treatments within the period recommended by NHS
guidelines. A logistic regression was performed to evaluate the association between treatment delays beyond 62
days and cancer upstaging.

Results: The median age of the cohort was 71.2 years and 64.5% of the patients were over 65 years. Treatment
delays were observed in 53.3% of reviewed patients. Patients with treatment delays received cancer treatments
95.8 (31.0) days on average after referral, compared to 46.3 (11.5) days in patients who experienced no treat-
ment delays (p-value<0.0001). 38.6% of patients with treatment delays experienced cancer upstaging by the
time of treatment, compared to 20% in the non-delay group (p-value = 0.036). Patients who received treatment
after sixty two days from date of referral were 3.27 times more likely to experience colorectal cancer upstaging
compared to those who received timely treatments.

Conclusion: Although an effective response to the Covid-19 pandemic requires the reallocation of healthcare
resources, there is a need to ensure that treatments and health outcomes of patients with chronic diseases such as
colorectal cancer continue to be prioritized and delivered in timely fashion.

Cancer progression

1. Introduction suspicious symptoms and signs, and patients presenting as an emergency

with intestinal obstruction, perforation, or in rare cases, acute gastro-

Colorectal cancer is the fourth commonest cancer in the United
Kingdom [1]. In 2017, it accounted for eleven percent of all new cancer
cases with an estimated 42,100 new cases. It is projected to be prevalent
in 74 per 100,000 UK citizens buy 2035 [1]. About 16,600 colorectal
cancer deaths occur annually in the UK with mortality rates highest in
those aged over 90 years [1] and more than half of the cases (52-56%)
are diagnosed at a late stage (stage III or IV) [1]. Although colorectal
cancer incidence rates in the United Kingdom are highest in the very
elderly (85-89 years), its incidence in younger people is rising [2].

Patients typically present in one of the following ways: asymptom-
atic patients detected by routine screening; symptomatic patients with

* Corresponding author.
E-mail address: Omotara.lesi@nhs.net (O.K. Lesi).

https://doi.org/10.1016/j.amsu.2021.103182
Received 8 December 2021; Accepted 13 December 2021
Available online 15 December 2021

2049-0801/© 2021 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd.

(http://creativecommons.org/licenses/by/4.0/).

intestinal bleeding [3]. Other presenting symptoms of colorectal cancer
include change in bowel habits, rectal bleeding, rectal mass/abdominal
mass, iron deficiency anaemia, and abdominal pain [3]. Presenting
symptoms typically indicate tumour location. Changes in bowel habits
more commonly occurs with tumours occurring in the left side of the
abdomen; bleeding per rectum is more often seen in tumours affecting
the rectosigmoid, while iron deficiency anaemia is more associated with
right-sided tumours. Rectal cancers may present with rectal pain,
tenesmus and reduced caliber of stools.

Colorectal cancer prognosis is associated with presenting symptoms
and survival is strongly associated with the stage of cancer at diagnosis
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[4]. Patients with obstruction or perforation tend to have a worse
prognosis independent of stage [5,6]. Bleeding per rectum as the initial
symptom is linked with a lower stage of colorectal cancer and mild
anaemia with a haemoglobin of 10-12.9 g/dl is associated with a higher
cancer staging [7]. Five-year survival rates in the UK are noted to be
93.2% for stage I, 84.7% for stage Ila, 72.2% for stage IIb, 83.4% for
stage IIIA, 64.1% for stage IIIb, 44.3% for stage Illc, and 8.1% for stage
IV [8]. Survival rates in the UK are lower compared to other countries.
The five year survival rate for colon cancer in England is 51% and 52%
for men and women respectively compared to an average of 56% in both
sexes across Europe [9].

Surgical resection is the central component of colorectal cancer
treatment while systemic chemotherapy and local pelvic radiotherapy
are important adjuvant or neo-adjuvant treatment modalities [10]. The
aim of surgery for colorectal cancer is curative and entails complete
excision of the tumour along with its major vascular pedicle and
lymphatic supply. Resection is performed through open, laparoscopic or
robotic means. Chemotherapy is usually given post-operatively when
patients have stage III tumours (these are tumours with spread to lymph
nodes). Pre-operative chemotherapy and radiotherapy is the usual mo-
dality for patients with locally advanced rectal cancer [11].

1.1. Effect of COVID pandemic

Covid-19 was declared a global pandemic by the World Health Or-
ganization (WHO) in March 2020 [12]. The high rate of transmission,
severe respiratory and non-respiratory complications of the disease has
placed a huge burden on health systems’ globally. Healthcare, political
and public health resources across the globe have been reprioritized to
respond to the disease. In the UK, the pressure of Covid-19 on National
Health Service (NHS) has led to the postponement of millions of elective
surgery cases and a backlog of treatment [13]. An estimated 650,000
people (22%) with cancer experienced disruption to their cancer treat-
ment or care in the form of postponement of cancer surgery and/or
delivery of chemotherapy as a result of COVID-19 [14]. Cancer treat-
ments in the UK were impacted by Covid-19 due to the deployment of
staff from surgical units to medical wards and intensive care units to
manage Covid-19 complications [13].

The NHS and other UK healthcare decision makers have made rec-
ommendations for centres delivering colorectal cancer treatments dur-
ing the pandemic [15,16]. Surgeons were advised to reduce the risk of
Covid-19 spread by replacing aerosol-generating procedures like lapa-
roscopic and robotic surgeries with open abdominal surgeries [17]. The
formation of stomas was also recommended over performing a bowel
anastomosis to reduce the risk of anastomotic leaks (potential need for
intensive care unit or return to the theatre) [17]. The use of short-course
radiotherapy with a delay in surgery was also advised for patients with
advanced disease to reduce the risk of patients being exposed to
SARS-CoV-2 infection in the hospitals [18].

1.2. Association between treatment delays and health outcomes

The desired targets for treatment of cancer cases in England, pub-
lished in the National Health Service(NHS) Cancer plan of September
2000 [19], include no more than 62 days delay between the date the
hospital receives an urgent referral for suspected cancer and the start of
treatment [19]. Also, the NHS recommends that there should be no more
than 31 days delay between the appointment at which the patient and
the clinician agree to the treatment plan and the start of treatment [19].
These specific cancer waiting times were published as part of a ten-year
programme to reform cancer services and improve cancer survival in the
United Kingdom. However, evidence of impact of treatment delays on
outcomes linked with survival such as disease progression (cancer
upstaging), and survival itself, is uncertain [20]. Several studies have
demonstrated little or no impact of treatment delays on colorectal can-
cer outcomes [21-27,27-29]. Simunovic et al. [28] demonstrated that
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delays of more than six weeks from the first diagnostic test to surgical
admission had no impact on the risk of operative mortality or
disease-specific survival [28]. Similarly, Murchie et al.(26) and Terhaar
sive Droste et al.(29) studies showed that longer diagnostic and thera-
peutic delays were not associated with poorer survival. A meta-analysis
examining associations between diagnostic and therapeutic delays on
patient survival failed to show an association between delay and sur-
vival [24].

On the other hand, researchers have also pointed to an association
between treatment delays of colorectal cancer and colorectal cancer
outcomes. Langenbach et al. [30] demonstrated that an increased in-
terval in time from first symptoms until surgical therapy was associated
with an increased probability of advanced tumour stage and a decreased
probability of survival. Rowe-Jones and Aylett’s [31] review of 200
patients with colorectal cancer in a London hospital concluded that
treatment delays lead to a more advanced stage of cancer by the time of
treatment, and this worsened prognosis accordingly. Iverson et al. [32]
prospective’s study of 740 patients with colorectal cancer showed that a
delay of 60 days from the date of onset of symptoms was significantly
linked with poorer long term outcomes in symptomatic rectal cancer
patients. A 2021 systematic review and meta-analysis by Whittaker et al.
[33] confirmed the importance of not delaying treatment as results
indicated that delays over 4 weeks led to poorer outcomes.

Given the uncertainty of evidence on the effects of treatment delays
on colorectal cancer outcomes, this study sought to investigate the as-
sociation between delays in neo-adjuvant therapy (such as chemo-
therapy or radiotherapy) and surgery and disease progression in patients
seen at one of the hospitals in the UK.

2. Methods
2.1. Study design

This study was a bi-centre, retrospective chart review study con-
ducted using patient registry data of 107 patients with colorectal cancer
seen between January 1, 2020 to December 31, 2020 at a hospital in the
United Kingdom.

We defined treatment delay according to NHS guidelines as greater
than 62 days (2 months) from the date the specialist hospital receives a
referral for suspected cancer from the general practitioner (GP) and the
start of neoadjuvant chemoradiotherapy/surgery for confirmed cancer
[19].

Following expert consultation, cancer upstaging in this study was
defined as progression from a lower stage to a higher number stage i.e.
from stage I to II, stage II to IV, stage I to III or from stage II to III using
the combined American Joint Committee on Cancer (AJCC) or Union for
International Cancer Control (UICC), eighth edition, 2017 [34].

The work has been reported in line with the STROCSS criteria [35].

2.2. Participants

Study participants were patients from one of the NHS Foundation
trusts who were referred through the two week-wait referral system (in
which patients with suspected cancer must be seen by a specialist within
two weeks) [19]. Participants were adults 18 years and older with a
confirmed histological diagnosis of colorectal cancer through colonos-
copy or flexible sigmoidoscopy.

All cases were discussed at the colorectal multidisciplinary team
(MDT) meeting for curative intent with surgery and/or chemo-
radiotherapy. The TNM/AJCC staging for colorectal cancer was docu-
mented in the MDT meeting and was derived from pre-treatment
radiological images. Patients with stage IV cancer (metastatic cancer),
patients prescribed palliative treatment or best supportive treatment as
well as those unfit for treatment were excluded from the study. Patients
diagnosed with colorectal cancer through another route other than the
two week referral system, e.g. those who presented as an emergency and
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urgent upgrade were excluded from the study.
2.3. Study variables

Demographic, behavioural, and clinical variables were extracted
from the clinical records of study participants and included as covariates
in the logistic regression analyses. Extracted variables were age, gender,
body mass index (BMI), smoking status and alcohol use. Clinical vari-
ables were the date of the decision to refer, date of diagnosis, date of
multi-disciplinary team (MDT) meeting, Tumour, node, metastases
(TNM) or American Joint Committee on Cancer (AJCC) stage of cancer,
location of tumour and date of first treatment (surgery or preoperative
chemoradiotherapy). Tumours were grouped based on their locations.
Patients with caecal, ascending colon, hepatic flexure, and transverse
colon cancers were grouped as right colon cancers. Those with splenic
flexure, descending colon, and sigmoid colon cancers were grouped as
left colon cancers while those with rectal and recto-sigmoid cancers
were grouped as rectal cancers. The date of first treatment was the date
the patients had their surgery or commenced their pre-operative
chemotherapy or radiotherapy. The date from the day of referral to
the day of first treatment was calculated and more than 62 days was
determined as delay in treatment. The type of surgical procedure done
was documented as either open or laparoscopic surgery. The post-
operative diagnosis for those who had surgery was derived from the
histopathological results using TNM/AJCC staging system. Those that
had pre-operative chemoradiotherapy had repeat radiological scans
after and the TNM staging was derived from the images. Pre-treatment
staging was then compared to post-treatment staging and patients that
had upstaged were those who had progressed from a lower to a higher
stage.

2.4. Data analysis

Multivariable logistic regression was used to examine the relation-
ship between treatment delay and the likelihood of cancer upstaging.
Co-variates included in the logistic model were age, gender, smoking
status, BMI, and alcohol consumption. Using the G-power calculator
[36] we estimated that the study had a power of 89% to detect an odds
ratio of >2 given a sample size of 107 patients and statistical significance
of p < 0.05. All analyses were performed with Stata statistical package.

3. Results

The mean age of participants was 69.4 + 12.0 years (median = 71.2
years). Sixty nine patients (64.5%) were over sixty years old. Fifty
(46.7%) were males, and fifty patients had a history of past or current
smoker (ever smoked). 49.5% of the patients had stage III cancer ac-
cording to the AJCC classification. The most common site for colorectal
cancer was the right side (caecal, ascending, right, hepatic flexure, and
transverse colon cancers) accounting for 44% of the patients. Left-sided
tumours (splenic flexure, descending colon, and sigmoid colon tumours)
accounted for 23% and rectal cancer (rectosigmoid and rectal tumours)
constituted 31% (Table 1).

The mean wait days for treatment for all patients was 72.7 days +
34.5 during the COVID pandemic. The median was sixty four days. Fifty
(46.7%) patients did not experience treatment delays of more than 62
days. These patients received treatments 46.3 & 11.5 days from the date
of referral compared to 95.8 + 31.0 days in the group with delay in
treatment (p < 0.0001). Only 20% of patients in the group without delay
had disease progression by the date of first treatment, whereas 38.6%
[22] patients in the delayed group had upstaging of their tumour by
their first treatment (p = 0.036) (Figs. 1 and 2).

More patients with rectal cancers had a delay in treatment compared
to those with colon cancers (combination of left and right colon cancers)
but this difference was not statistically significant (p = 0.860). Patients
with rectal cancer in the delayed group waited an average of 38.6 (2.3)
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Table 1
Baseline clinical and demographic variables.
Demographic Variable Total (n = No delay in Delay in
Mean (SD) or n (%) 107) treatment (n = treatment (n =
50) 57)
Age (years) 69.4 67.0 (11.9) 71.5 (11.8)
(12.0)
> 65 years 69 29 (42%) 40 (58%)
(64.5%)
Male 50 21 (42%) 29 (58%)
(46.7%)
BMI 26.9 (5.3) 27.0 (5.4) 26.4 (5.2)
Obese 20 9 (19.2%) 11 (23.9%)
(21.5%)
Ever-smoked 50 19 (38%) 31 (52%)
(47.6%)
Alcohol use 64 34 (53.1%) 30 (46.9%)
(62.1%)
Disease pre-treatment staging
Stage 0 4 (3.7%) 0 (0.0%) 4 (100.0%)
Stage 1 25 8 (32.0%) 17 (68.0%)
(23.4%)
Stage 2 35 14 (56.0%) 11 (44.0%)
(23.4%)
Stage 3 53 28 (52.8%) 25 (47.2%)
(49.5%)
Disease Location
Right Colon 47 21 (44.7%) 26(55.3%)
(43.9%)
Left Colon 25 14 (56%) 11 (44.0%)
(23.4%)
Rectum 33 15 (45.5%) 18 (54.5%)
(30.8%)
Synchronous 2 (1.9%) 0 (0.0% 2 (100%)
Number of days between 72.7 (34.5 46.3 (11.5) 95.8 (31.0)
referral and treatment
(mean)
@ |
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Fig. 1. Showing the distribution of days delayed beyond 62 days.

extra days compared to 31.6 (3.62) days in colon cancer patients but this
difference was also not significant. (p = 0.4408). Patients who upstaged
in the delayed treatment group had average delays of 42.2 (39.6) days
beyond the sixty two day threshold required by the NHS; compared to
28.5 (23.3) days in those who did not upstage. This difference of four-
teen days was however not statistically significant (p = 0.11).

Patients who had a delay in treatment were 3.3 times more likely to
upstage than that those who did not have a delay beyond the threshold
(95CI: 1.15-9.32; p = 0.026). None of the covariates (BMI, age category,
gender, alcohol, and smoking history) were found to be statistically
significant (see Table 2).

The risk of upstaging of cancer increased by 1.5% for every day that a
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Disease progression after treatment (P=0.036)

Proportion

39%

GROUP A (NO DELAY)

GROUP B (DELAY)

= Upstage = No progression

Fig. 2. Disease progression after treatment.

Table 2

Logistic Regression reviewing delay beyond 62 days.
Variables Odds Ratio P-value 95% CI
Delay category 3.27 0.026 1.15,9.32
Age Category 0.85 0.771 0.29, 2.48
Male 0.55 0.266 0.19, 1.56
BMI 1.64 0.393 0.53, 5.14
Alcohol intake 0.80 0.662 0.29, 2.21
Smoking 0.71 0.504 0.26, 1.95

patient’s treatment was delayed from the date of referral (Odds ratio:
1.016; 95CI: 1.002-1.030; p-value = 0.020). Included covariates were
not statistically predictors of upstaging (Table 3).

4. Discussion

This study assessed the effect of treatment delays on colorectal
cancer progression in patients at one of the hospitals in the United
Kingdom. NHS guidelines released in March 2020 during the pandemic
stated that colorectal treatment delays of 10-12 weeks was safe and
without likely impact on the outcome for patients. Our study’s results
however show an impact on outcomes when treatments are delayed
beyond sixty-two days. We found that patients with non-metastatic
colorectal cancer who had delays beyond 62 days were 3.3 times more
likely to experience cancer upstaging compared to those who did not
experience treatment delays. We also found that each day of delay after
the date of referral was associated with a 1.5% increase in the likelihood
of upstaging.

Several other studies have failed to demonstrate that treatment de-
lays influence the progression of disease and survival [22,23,27,28,
37-39]. Reasons suggested for the lack of findings include the fact that
progression from adenomas to cancer takes between 5 and 15 years with
the symptomatic phase being a very late event in the natural history. As
such, one to three months delay make little or no difference in outcomes
[29]. Also, differences in the biology of the cancers (i.e some cancers are
faster growing) may be more responsible for upstaging [40] than delays

Table 3
Logistic regression reviewing from the date of referral.

Logistic Regression Odds Pvalue  95% Confidence
Ratio Interval
Date from referral to 1.017 0.020 1.002, 1.030
treatment
Age Category 0.898 0.842 0.316, 2.560
Male 0.429 0.097 0.158, 1.167
BMI 1.343 0.610 0.432, 4.176
Cons 0.162 0.005 0.046, 0.580
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in treatment after suspected diagnosis. More studies including system-
atic reviews and meta-analysis are needed to determine the true rela-
tionship between delay in treatment and upstaging in tumours.

Our study had several important strengths. Clinical records were
used to collate the data, providing real-world evidence on the impact of
treatment delays on the progression of colorectal cancer. The high de-
gree of completeness of patients’ records allowed robust adjustment for
potential confounders example age and gender. Study limitations
include the small sample size used in the study. Our sample size was
limited by adhering to the number of patients admitted through the 2-
week wait referral system in the two hospitals during the period of the
pandemic and because the study period was limited to one year (the
beginning of the pandemic).

5. Conclusion

Cancer care in the UK has been significantly impacted by the COVID-
19 pandemic. Current guidelines suggest that treatment delays of up to
twelve weeks from suspected diagnosis do not have significant impact
on disease outcomes. But this study demonstrated that delays could lead
to a three times likelihood of colorectal cancer upstaging. Our study also
showed that only 46.7% of the patients in the NHS trust had their first
cancer treatments within 62 days of referral as mandated by the NHS.
This proportion is significantly lower than the 85% compliance target
set for the trust by National Health Service (NHS) [41].

Despite the ongoing pandemic, cancer treatment should continue to
be prioritized because prognosis and survival are closely linked to timely
treatments [42]. Manpower, care delivery research and training need to
be redirected to cancer care to ensure to ensure better outcomes.

Ethical approval
Not required.
Sources of funding

None.
Author statement

Omotara Kafayat Lesi-Conceptualization, study design, data collec-
tion, data analysis, writing, editing.

Ebuwa Igho-Osagie-methodology, data analysis, editing, proof-
reading.

Sarah-Jane Walton-editing, supervision.

Research registration Unique Identifying number (UIN)

1. Name of the registry: Research Registry.

2. Unique Identifying number or
researchregistry7302.

3. Hyperlink to your specific registration (must be publicly accessible
and will be checked): https://www.researchregistry.com/browse-th
e-registry#home/

registration  ID:

Guarantor

Ms Sarah-Jane Walton- Consultant Colorectal Surgeon, Mid and
South Essex NHS Foundation Trust, Basildon and Thurrock University
Hospital, United Kingdom.

Provenance and peer review

Not commissioned, externally peer-reviewed.


https://www.researchregistry.com/browse-the-registry#home/
https://www.researchregistry.com/browse-the-registry#home/

O.K. Lesi et al.
Declaration of competing interest
None.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.

org/10.1016/j.amsu.2021.103182.

References

[1

—

[Internet], Bowel Cancer Incidence Statistics, Cancer Research UK, 2015 [cited
2021 Mar 6]. Available from: https://www.cancerresearchuk.org/health-profess
ional/cancer-statistics/statistics-by-cancer-type/bowel-cancer/incidence.

[2] F.E. Vuik, S.A. Nieuwenburg, M. Bardou, I. Lansdorp-Vogelaar, M. Dinis-Ribeiro,
M.J. Bento, et al., Increasing incidence of colorectal cancer in young adults in
Europe over the last 25 years, Gut 68 (10) (2019 Oct 1) 1820-1826.

[3] M.R. Thompson, D.P. O’Leary, K. Flashman, A. Asiimwe, B.G. Ellis, A. Senapati,
Clinical assessment to determine the risk of bowel cancer using Symptoms, Age,
Mass and Iron deficiency anaemia (Sami), Br. J. Surg. 104 (10) (2017 Sep)
1393-1404.

[4] Index of cancer survival for clinical commissioning groups in England - office for
national statistics [Internet]. [cited, Available from: https://www.ons.gov.uk/p
eoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bullet
ins/indexofcancersurvivalforclinicalcommissioninggroupsinengland/adultsdiagno
sed2001to2016andfollowedupto2017, 2021 Jul 7.

[5] N. Wolmark, H.S. Wieand, H.E. Rockette, B. Fisher, A. Glass, W. Lawrence, et al.,
The prognostic significance of tumor location and bowel obstruction in Dukes B
and C colorectal cancer. Findings from the NSABP clinical trials, Ann. Surg. 198 (6)
(1983 Dec) 743-752.

[6] P.G. Carraro, M. Segala, B.M. Cesana, G. Tiberio, Obstructing colonic cancer:

failure and survival patterns over a ten-year follow-up after one-stage curative

surgery, Dis. Colon Rectum 44 (2) (2001 Feb) 243-250.

S. Stapley, T.J. Peters, D. Sharp, W. Hamilton, The mortality of colorectal cancer in

relation to the initial symptom at presentation to primary care and to the duration

of symptoms: a cohort study using medical records, Br. J. Cancer 95 (10) (2006

Nov 20) 1321-1325.

[8] J.B. O’Connell, M.A. Maggard, C.Y. Ko, Colon cancer survival rates with the new
American Joint Committee on Cancer sixth edition staging, J. Natl. Cancer Inst. 96
(19) (2004 Oct 6) 1420-1425.

[9] R.D. Angelis, M. Sant, M.P. Coleman, S. Francisci, P. Baili, D. Pierannunzio, et al.,
Cancer survival in Europe 1999-2007 by country and age: results of EUROCARE-
5—a population-based study, Lancet Oncol. 15 (1) (2014 Jan 1) 23-34.

[10] K.G.M. Brown, M.J. Solomon, K. Mahon, S. O’Shannassy, Management of
colorectal cancer, BMJ (2019 Aug 22) 14561.

[11] Overview of the management of primary colon cancer - UpToDate [Internet].
[cited, Available from: https://www.uptodate.com/contents/overview-of-th
e-management-of-primary-colon-cancer?search
=colorectal-cancer-treatment&source=search
_result&selectedTitle=1~150&usage_type=default&display_rank=1#H17948781,
2021 Jul 23.

[12] C. Akyol, M.A. Kog, G. Utkan, F. Yildiz, A. Kuzu, The COVID 19 pandemic and
colorectal cancer: SW1H - what should we do to whom, when, why, where and
how? Turk. J. Colorectal. Dis. 30 (2020 Apr 16) 67-75.

[13] S. Alom, C.M. Chiu, A. Jha, S.H.D. Lai, T.H.L. Yau, A. Harky, The effects of COVID-
19 on cancer care provision: a systematic review, Cancer Control 28 (2021 Jan 1),
1073274821997425.

[14] A. Sud, M.E. Jones, J. Broggio, C. Loveday, B. Torr, A. Garrett, et al., Collateral
damage: the impact on outcomes from cancer surgery of the COVID-19 pandemic,
Ann. Oncol. 31 (8) (2020 Aug) 1065-1074.

[15] Joint ACPGBI, BSG and BSGAR Considerations for Adapting the Rapid Access
Colorectoral Cancer Pathway during COVID-19 Pandemic [Internet], The British
Society of Gastroenterology, 2020 [cited 2021 Sep 13]. Available from: htt
ps://www.bsg.org.uk/covid-19-advice/covid-19-advice-for-healthcare-professiona
1s/joint-acgbbi-bsg-and-bsgar-considerations-for-adapting-the-rapid-access-color
ectoral-cancer-pathway-during-covid-19-pandemic/.

[16] J.P. Tiernan, M.M. Davies, Effect of COVID-19 on the detection and management of
colorectal cancer in England, Lancet Gastroenterol. Hepatol. 6 (5) (2021 May) 342.

[17] E.J.A. Morris, R. Goldacre, E. Spata, M. Matham, P.J. Finan, J. Shelton, et al.,
Impact of the COVID-19 pandemic on the detection and management of colorectal
cancer in England: a population-based study, Lancet Gastroenterol. Hepatol. 6 (3)
(2021 Mar 1) 199-208.

[18] C.a.M. Marijnen, F.P. Peters, C. Rodel, K. Bujko, K. Haustermans, E. Fokas, et al.,

International expert consensus statement regarding radiotherapy treatment options

for rectal cancer during the COVID 19 pandemic, Radiother. Oncol. J. Eur. Soc.

Ther. Radiol. Oncol. 148 (2020 Jul) 213-215.

[7

—

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

Annals of Medicine and Surgery 73 (2022) 103182

Cancer waiting times | cancer information | cancer research UK [Internet]. [cited,
Available from: https://www.cancerresearchuk.org/about-cancer/cancer-in-ge
neral/treatment/access-to-treatment/waiting-times-after-diagnosis, 2021 Mar 6.
S. Winawer, J. Faivre, J. Selby, L. Bertaro, T.H.-H. Chen, O. Kroborg, et al.,
Workgroup II: the screening process. UICC international workshop on facilitating
screening for colorectal cancer, oslo, Norway (29 and 30 june 2002), Ann. Oncol.
16 (1) (2005 Jan 1) 31-33.

J.P. Trickett, D.R. Donaldson, P.E. Bearn, H.J. Scott, A.C. Hassall, A study on the
routes of referral for patients with colorectal cancer and its affect on the time to
surgery and pathological stage, Colorectal Dis. 6 (6) (2004) 428-431.

E. Fernandez, M. Porta, N.R. Malats, J. Belloc, M. Gallen, Symptom-to-Diagnosis
interval and survival in cancers of the digestive tract, Dig. Dis. Sci. 47 (11) (2002)
7.

M. Porta, M. Gallen, N. Malats, J. Planas, Influence of “diagnostic delay” upon
cancer survival: an analysis of five tumour sites, J. Epidemiol. Community Health
45 (3) (1991 Sep 1) 225-230.

M. Ramos, M. Esteva, E. Cabeza, C. Campillo, J. Llobera, A. Aguild, Relationship of
diagnostic and therapeutic delay with survival in colorectal cancer: a review, Eur.
J. Cancer 43 (17) (2007 Nov 1) 2467-2478.

M. Ramos, M. Esteva, E. Cabeza, J. Llobera, A. Ruiz, Lack of association between
diagnostic and therapeutic delay and stage of colorectal cancer, Eur. J. Cancer 44
(4) (2008 Mar) 510-521.

P. Murchie, E.A. Raja, D.H. Brewster, N.C. Campbell, L.D. Ritchie, R. Robertson, et
al., Time from first presentation in primary care to treatment of symptomatic
colorectal cancer: effect on disease stage and survival, Br. J. Cancer 111 (3) (2014
Jul) 461-469.

H.E. Mulcahy, D.P. O’Donoghue, Duration of colorectal cancer symptoms and
survival: the effect of confounding clinical and pathological variables, Eur. J.
Cancer 33 (9) (1997 Aug) 1461-1467.

M. Simunovic, E. Rempel, M.-E. Thériault, N.N. Baxter, B.A. Virnig, N.J. Meropol,
et al., Influence of delays to nonemergent colon cancer surgery on operative
mortality, disease-specific survival and overall survival, Can. J. Surg. 52 (4) (2009
Aug) E79-E86.

J.S. Terhaar sive Droste, F.A. Oort, R.W. van der Hulst, V.M. Coupé, M.E. Craanen,
G.A. Meijer, et al., Does delay in diagnosing colorectal cancer in symptomatic
patients affect tumor stage and survival? A population-based observational study,
BMC Cancer 10 (1) (2010 Jun 28) 332.

M.R. Langenbach, J. Schmidt, J. Neumann, H. Zirngibl, Delay in treatment of
colorectal cancer: multifactorial problem, World J. Surg. 27 (3) (2003 Mar 1)
304-308.

D.C. Rowe-jones, S.O. Aylett, Delay in treatment in carcinoma of colon and rectum,
Lancet Lond. Engl. 2 (7420) (1965 Nov 13) 973-976.

L.H. Iversen, S. Antonsen, S. Laurberg, M.D. Lautrup, Therapeutic delay reduces
survival of rectal cancer but not of colonic cancer, Br. J. Surg. 96 (10) (2009 Oct 1)
1183-1189.

T.M. Whittaker, M.E.G. Abdelrazek, A.J. Fitzpatrick, J.L.J. Froud, J.R. Kelly, J.

S. Williamson, et al., Delay to elective colorectal cancer surgery and implications
for survival: a systematic review and meta-analysis, Colorectal Dis. 23 (7) (2021)
1699-1711.

M.B. Amin, F.L. Greene, S.B. Edge, C.C. Compton, J.E. Gershenwald, R.

K. Brookland, et al., The Eighth Edition AJCC Cancer Staging Manual: continuing
to build a bridge from a population-based to a more “personalized” approach to
cancer staging, Ca - Cancer J. Clin. 67 (2) (2017 Mar) 93-99.

R. Agha, A. Abdall-Razak, E. Crossley, N. Dowlut, C. Iosifidis, G. Mathew, et al.,
STROCSS 2019 Guideline: strengthening the reporting of cohort studies in surgery,
Int. J. Surg. 72 (2019 Dec) 156-165.

F. Faul, E. Erdfelder, A.-G. Lang, A.G. Buchner, *Power 3: a flexible statistical
power analysis program for the social, behavioral, and biomedical sciences, Behav.
Res. Methods 39 (2) (2007 May) 175-191.

F. Gonzalez-Hermoso, J. Perez-Palma, J. Marchena-Gomez, N. Lorenzo-Rocha,

V. Medina-Arana, Can early diagnosis of symptomatic colorectal cancer improve
the prognosis? [Internet], World J. Surg. (2004 Jul) [cited 2021 Jun 301;28(7).
Available from: http://link.springer.com/10.1007/s00268-004-7232-8.

S. Bharucha, S. Hughes, V. Kenyon, I.D. Anderson, G.L. Carlson, N.A. Scott, Targets
and elective colorectal cancer: outcome and symptom delay at surgical resection,
Colorectal Dis. 7 (2) (2005) 169-171.

J. Wattacheril, J.R. Kramer, P. Richardson, B.D. Havemann, L.K. Green, A. Le, et
al., Lagtimes in diagnosis and treatment of colorectal cancer: determinants and
association with cancer stage and survival, Aliment. Pharmacol. Ther. 28 (9)
(2008) 1166-1174.

M. Korsgaard, L. Pedersen, H.T. Sgrensen, S. Laurberg, Delay of treatment is
associated with advanced stage of rectal cancer but not of colon cancer, Cancer
Detect. Prev. 30 (4) (2006) 341-346.

Understanding cancer performance in the NHS - NHS Providers [Internet]. [cited,
Available from: https://nhsproviders.org/news-blogs/blogs/understanding-can
cer-performance-in-the-nhs, 2021 Jun 24.

Stevens SS. Clinical Guide for Triaging Patients with Lower Gastrointestinal
Symptoms. :4.


https://doi.org/10.1016/j.amsu.2021.103182
https://doi.org/10.1016/j.amsu.2021.103182
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/bowel-cancer/incidence
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/bowel-cancer/incidence
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref2
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref2
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref2
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref3
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref3
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref3
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref3
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/indexofcancersurvivalforclinicalcommissioninggroupsinengland/adultsdiagnosed2001to2016andfollowedupto2017
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/indexofcancersurvivalforclinicalcommissioninggroupsinengland/adultsdiagnosed2001to2016andfollowedupto2017
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/indexofcancersurvivalforclinicalcommissioninggroupsinengland/adultsdiagnosed2001to2016andfollowedupto2017
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/indexofcancersurvivalforclinicalcommissioninggroupsinengland/adultsdiagnosed2001to2016andfollowedupto2017
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref5
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref5
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref5
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref5
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref6
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref6
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref6
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref7
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref7
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref7
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref7
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref8
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref8
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref8
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref9
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref9
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref9
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref10
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref10
https://www.uptodate.com/contents/overview-of-the-management-of-primary-colon-cancer?search=colorectal-cancer-treatment&amp;source=search_result&amp;selectedTitle=1%7E150&amp;usage_type=default&amp;display_rank=1#H17948781
https://www.uptodate.com/contents/overview-of-the-management-of-primary-colon-cancer?search=colorectal-cancer-treatment&amp;source=search_result&amp;selectedTitle=1%7E150&amp;usage_type=default&amp;display_rank=1#H17948781
https://www.uptodate.com/contents/overview-of-the-management-of-primary-colon-cancer?search=colorectal-cancer-treatment&amp;source=search_result&amp;selectedTitle=1%7E150&amp;usage_type=default&amp;display_rank=1#H17948781
https://www.uptodate.com/contents/overview-of-the-management-of-primary-colon-cancer?search=colorectal-cancer-treatment&amp;source=search_result&amp;selectedTitle=1%7E150&amp;usage_type=default&amp;display_rank=1#H17948781
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref12
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref12
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref12
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref13
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref13
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref13
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref14
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref14
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref14
https://www.bsg.org.uk/covid-19-advice/covid-19-advice-for-healthcare-professionals/joint-acgbbi-bsg-and-bsgar-considerations-for-adapting-the-rapid-access-colorectoral-cancer-pathway-during-covid-19-pandemic/
https://www.bsg.org.uk/covid-19-advice/covid-19-advice-for-healthcare-professionals/joint-acgbbi-bsg-and-bsgar-considerations-for-adapting-the-rapid-access-colorectoral-cancer-pathway-during-covid-19-pandemic/
https://www.bsg.org.uk/covid-19-advice/covid-19-advice-for-healthcare-professionals/joint-acgbbi-bsg-and-bsgar-considerations-for-adapting-the-rapid-access-colorectoral-cancer-pathway-during-covid-19-pandemic/
https://www.bsg.org.uk/covid-19-advice/covid-19-advice-for-healthcare-professionals/joint-acgbbi-bsg-and-bsgar-considerations-for-adapting-the-rapid-access-colorectoral-cancer-pathway-during-covid-19-pandemic/
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref16
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref16
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref17
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref17
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref17
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref17
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref18
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref18
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref18
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref18
https://www.cancerresearchuk.org/about-cancer/cancer-in-general/treatment/access-to-treatment/waiting-times-after-diagnosis
https://www.cancerresearchuk.org/about-cancer/cancer-in-general/treatment/access-to-treatment/waiting-times-after-diagnosis
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref20
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref20
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref20
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref20
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref21
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref21
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref21
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref22
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref22
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref22
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref23
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref23
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref23
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref24
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref24
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref24
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref25
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref25
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref25
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref26
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref26
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref26
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref26
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref27
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref27
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref27
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref28
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref28
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref28
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref28
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref29
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref29
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref29
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref29
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref30
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref30
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref30
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref32
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref32
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref32
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref33
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref33
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref33
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref33
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref34
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref34
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref34
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref34
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref35
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref35
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref35
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref36
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref36
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref36
http://link.springer.com/10.1007/s00268-004-7232-8
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref38
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref38
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref38
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref39
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref39
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref39
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref39
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref40
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref40
http://refhub.elsevier.com/S2049-0801(21)01132-8/sref40
https://nhsproviders.org/news-blogs/blogs/understanding-cancer-performance-in-the-nhs
https://nhsproviders.org/news-blogs/blogs/understanding-cancer-performance-in-the-nhs

	The impact of COVID-19 pandemic on colorectal cancer patients at an NHS Foundation Trust hospital-A retrospective cohort study
	1 Introduction
	1.1 Effect of COVID pandemic
	1.2 Association between treatment delays and health outcomes

	2 Methods
	2.1 Study design
	2.2 Participants
	2.3 Study variables
	2.4 Data analysis

	3 Results
	4 Discussion
	5 Conclusion
	Ethical approval
	Sources of funding
	Author statement
	Research registration Unique Identifying number (UIN)
	Guarantor
	Provenance and peer review
	Declaration of competing interest
	Appendix A Supplementary data
	References


