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Abstract
Background: The COVID-19 pandemic has been highly disruptive for cancer care. Here, we
examined the effect COVID-19 had on performance of the 62-day Cancer Waiting Time (CWT)

target set by the National Health Service (NHS) in England.

Methods: Data were retrospectively obtained on COVID-19 hospitalisations and CWT for NHS
hospitals in England (n=121). We produced a ‘COVID-19 burden’ to describe the proportion of
each provider’s beds occupied with COVID-19 patients. COVID-19 burden was examined against
CWT performance for 15t April — 30t May 2020 (Wave 1), and 15t October — 30™" November 2020
(Wave 2). Two-tailed Spearman correlations were used to identify relationships between COVID-
19 burden and CWT performance amongst different referral (i.e., 2-week-wait (2WW) and internal
specialist) and tumour types. Significantly correlated variables were further examined using linear

regression models.

Results: COVID-19 burden was negatively associated with the percentage of 2WW pathway
referrals that met the CWT target in Wave 1 (r= -0.30, p=0.001) and Wave 2 (r=-0.21, p=0.02).
These associations were supported by the results from our linear regression models (B for wave
1:-0.71; 95%Cl: -1.03 - -0.40; B for wave 2:-0.38; 95%Cl: -0.68 - -0.07). No associations were found

between COVID-19 burden and internal specialist referrals or tumour type.

Conclusion: Increased COVID-19 burden was associated with lower compliance with CWT targets
amongst urgent referrals from primary care in England. This will likely be an ongoing issue due to

the backlog of patients awaiting investigations and treatment.



Policy summary: As the number of cancer referrals improve, we highlight the need for changes to
primary and secondary care to manage the backlog within cancer diagnostic services to alleviate

the impact of COVID-19.
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Background

The coronavirus SARS-CoV-2 (COVID-19) pandemic has had a profound impact on the
management of cancer patients(1). Healthcare organisations have made significant changes to
their healthcare services aiming to face the challenges posed by the COVID-19 pandemic (2).
During the first wave of the pandemic starting in March 2020, national lockdowns were introduced
across many countries across the globe to diminish exposure and reduce potential impact on
health services, including the UK (3, 4). These guidelines lead to a decrease, or halting in some
cases, of non-COVID-19 healthcare services including cancer care (5). Real-world evidence has
shown that the outbreak of the COVID-19 pandemic in March 2020 was followed by a substantial
reduction in the number of overall cancer-related referrals (6, 7). In the UK, urgent primary care
referrals for suspected cancers decreased by 56% from March to April 2020, before increasing
again throughout May to August, to then return to 2019 levels in September 2020 (7). Delays in
cancer referrals have also been reported in various other European countries, including Italy and
France (8-11). Moreover, delays in cancer diagnoses and treatments have consistently been
associated with poorer outcomes (4, 12). A recent meta-analysis by Hanna et al. found that a delay
of even four weeks in cancer treatment was associated with significantly reduced survival rates

(12).

NHS England (NHSE) have provided a series of targets to support timely access to diagnostic and
treatment services. These targets include the two week wait (2WW) pathway, the 31-day target,
and the 62-day Cancer Waiting Time (CWT). In the 2WW pathway, patients are referred to a
specialist by a general practitioner (GP) for further investigations and should have their first

appointment within 14 days of referral. If a cancer is diagnosed, the case will be discussed at a



Multi-disciplinary team (MDT, made up of a range of healthcare professionals) meeting, where a
treatment decision will be made and presented to the patient. Once the specialist and patient
have agreed on a treatment option (decision to treat), the treatment start date should be within
a 31-day target. Lastly, all patients should receive treatment within 62-days of the initial referral
date for a suspected cancer (Figure 1) (13, 14). Furthermore, the COVID-19 pandemic has
coincided with the lowest performance on this 62-day CWT target in the last 10 years, where 1 of
4 patients urgently referred from primary care between April 2020 and January 2021 did not
receive treatment within 62 days (7). However, no studies to our knowledge have looked at the
definite effect a high COVID-19 burden within each hospital has had on its performance of the 62-
day CWT target. In the current study we aimed to analyse the effect the COVID-19 pandemic has

had on the provision of cancer services within a 62-day target.

Methods

Study design and data sources

The study had a retrospective, cross-sectional design which consisted of two separate analyses,
each corresponding to the first and second waves of the COVID-19 pandemic in England. Data on
daily number of patients in hospital for suspected COVID-19 were obtained for each individual
NHS hospital trust in England, from Public Health England’s UK Coronavirus Dashboard (15), for
two time periods within the first 2 waves of COVID-19: 1%t April — 30t May 2020 (Wave 1), and 1%

October — 30" November 2020 (Wave 2).

Data on CWT performance were obtained from NHS England, for all hospitals that reported this

data, for June 2020 (Wave 1) and December 2020 (Wave 2). This approach was taken because we



were interested in examining the burden of COVID-19 in the '62-day pathway’ from referral to
treatment. The CWT performance metric used here therefore comprises the sum of the time taken
to diagnose a cancer after referral, and the time taken to provide treatment from first suspicion

of cancer(16).

Data were also obtained from NHS Digital on total overnight bed capacity for each hospital; and
the percentage of patients seen by each provider that reside in geographical areas in the two most
socially deprived quintiles (according to the Indices of Multiple Deprivation measure employed by
the UK Government) (17). Of 217 NHS hospital trusts in England in total, 131 hospital trusts
delivered complete cancer-related care and thus, reported CWT data. Deprivation data were
unavailable for 10 hospital trusts, and data on critical care bed capacity were unavailable for 1

provider, resulting in a sample of n=120 hospitals.

COVID-19 burden

We produced a ‘COVID-19 burden’ metric to find an approximated average percentage of each
NHS hospital trust’s capacity that was occupied by patients with suspected COVID-19. For each of
the two waves, daily COVID-19 data were used to calculate the mean number of patients in
hospital with suspected COVID-19 at each hospital, across the first two months (1% April — 30t
May 2020 for Wave 1; 15t October — 30t November 2020 for Wave 2). This statistic was divided by

each hospitals overall general/acute and critical care bed capacity (18).

Cancer treatment delays

For each NHS hospital trust, CWT data were obtained for:



e 2WW pathway referrals (i.e., urgent GP referrals for suspected cancer)

e Internal specialist referral (i.e. when another specialist decides that the patient should be
seen for suspected cancer (19))

e Breast cancer referrals

e Lower gastrointestinal (Gl) cancer referrals

e Lung cancer referrals

e Skin cancer referrals

e Urological cancer referrals

e Other cancer referrals (i.e., any other cancer not stated above)

Statistical analysis

Preliminary analyses using two-tailed Spearman correlations were undertaken to establish
whether the size of the hospital (i.e., general/acute bed capacity plus critical care bed capacity),
and the deprivation score of the hospital was associated with COVID-19 burden. These analyses
showed that COVID-19 burden was positively associated with deprivation score. No associations
were found with the size of NHS hospital trust. Therefore, all our subsequent analyses included

models adjusted for deprivation score as a possible confounder.

For our main analysis, two-tailed Spearman correlations were first examined to determine
whether COVID-19 burden during the first two months of each wave (i.e., 15t April — 30" May
2020for Wave 1, and 15t October — 30" November 2020 for Wave 2) was associated with cancer
treatment delays in the third month of each wave (i.e. June 2020 for Wave 1, and December 2020

for Wave 2). These analyses were performed for each of the following CWT metrics: 2WW pathway



referrals, and internal specialist referrals. In addition, we performed stratified analyses by cancer
type including breast, lower Gl, lung, skin, urological, and other cancer referrals. As the onset of
the epidemic was accompanied by sharp decreases in referrals, correlations were also performed
for the association between local COVID-19 burden and the total number of patients receiving

cancer treatment locally.

Due to significant findings in our current study, correlations between COVID-19 burden and CWT
performance at the p<0.1 level were further examined using linear regression models. This was
done to quantify associative relationships between COVID-19 burden and cancer treatment
delays. For models examining all 2WW referrals, separate linear regression models were
constructed that included: 1) all NHS hospital trusts; 2) only those hospital trusts with >5% COVID-

19 burden; and 3) only those hospital trusts with >10% COVID-19 burden.

Results

Main Analysis (Two-tailed Spearman correlations)

Correlations between hospital-level COVID-19 burden and i) total number of treatments (i.e.,
overall, not only within the 62-day CWT), and ii) percentage treated within 62 days of suspected
cancer referral (CWT target), for 2WW pathway referrals and internal specialist referrals, for both
Wave 1 and Wave 2 of the COVID-19 epidemic in England are summarized in table 1. An increased
COVID-19 burden was associated with a lower percentage of 2WW pathway referrals (i.e., urgent
GP referrals for suspected cancer) treated within 62 days of cancer referral in both Wave 1 (r= -
0.30, p=0.001) and Wave 2 (r=-0.21, p=0.02). High COVID-19 burden was also associated with a

decrease in the total number of 2WW pathway referrals treated (i.e., patients treated overall, not



only within the 62-day CWT) within Wave 1 (r= -0.39, p<0.001), no significant associations were
found in Wave 2. When looking at internal specialist referrals (i.e., when another specialist decides
that the patient should be seen for suspected cancer), no associations were found between the
percentage of referrals meeting the 62-day CWT target and COVID-19 burden. However, an
increased COVID-19 burden was associated with an increase in the total number of patients
treated overall (i.e., not only within 62-day CWT) in both Wave 1 (r=0.21, p=0.03) and Wave 2

(r=0.20, p=0.03).

Moreover, after performing stratified analyses by tumour type, we found that an increase in
COVID-19 burden was linked to an decrease in the total number of patients treated during Wave
1 across all tumour types (i.e., breast, lower Gl, lung, skin, urological, and ‘other’ tumour sites). No

other significant associations were found by tumour type (Table 2).

Secondary Analysis (Linear regression)

Results of further analyses using linear regression examining the associations between COVID-19
burden and the 62-day CWT target for 2WW pathway referrals are shown in table 3. A high COVID-
19 burden at hospital level was associated with a decline in the proportion of 2WW pathway
referrals (i.e., urgent GP referrals for suspected cancer) treated within the 62-day target during
Wave 1 (B: -0.71; 95%Cl: -1.03 - -0.40) and Wave 2 (B: -0.38; 95%Cl: -0.68 - -0.07). Models
examining the association between absolute numbers of patients treated within the target
(adjusted for total of patients treated) also showed that an increased COVID-19 burden was
associated with a decrease in the number of patients treated within the 62-day CWT target in both

waves. The association appeared to be stronger in the analyses which only included hospitals who



had a higher COVID-19 burden (i.e., >5 and >10% COVID-19 burden) in both waves except for those
NHS hospital trusts with only >10% COVID-19 burden in wave 2 where no significant association
was found. For instance, the B statistic in the regression models represents the difference in CWT
performance when COVID-19 burden is increased by 1 absolute percentage point. Thus, hospitals
with only 5% COVID-19 burden were associated with a 3.6% absolute decrease in referrals meeting

the 62-day target in wave 1; and a 1.9% absolute decrease in wave 2.

Discussion

The results from our analyses have shown that a high local COVID-19 burden was associated with
lower compliance with CWT targets amongst 2WW pathway referrals. These urgent referrals from
primary care comprised most of the suspected cancer caseload, during both waves of the COVID-
19 pandemic in England. When looking at internal specialist referrals (i.e. when another specialist
decides that the patient should be seen for suspected cancer), no significant associations were
found between compliance with CWT targets and COVID-19 burden. Our results also indicate that
although 62-day CWT performance was not affected by a high COVID-19 burden for various
tumour types, we did observe a decrease in total number of patients treated during the first wave

of COVID-19.

The analysis presented here is consistent with the anecdotal experiences of many clinicians
working in England’s NHS, in which cancer diagnostics and treatments for some patients have had

to be delayed due to safety and capacity issues arising from the SARS-CoV-2 epidemic. Quantifying



this impact serves as an important step in understanding the effects of the pandemic on cancer

services.

From the beginning of the pandemic, essential cancer diagnostic services were suspended or
operating at reduced capacity due to both the risk of exposure to COVID-19 and the redeployment
of staff towards the management of patients with COVID-19 (20). From June 2020, these services
re-initiated their activities with continued substantial delays in routine and rapid referral pathways
(i.e., 2-week-wait pathways). The findings of a decrease in the proportion of patients treated
within the 62-day week target amongst urgent referrals from primary care in both COVID-19 waves
in the current study, is consistent with both the anecdotal experiences of many clinicians working

in England’s NHS, and previous epidemiological studies (6, 21, 22).

As previously mentioned, various publications have found that delays in cancer treatments of even
4 weeks are associated with inferior outcomes, including two modelling studies which have found
significant increase in deaths due to cancer up to 5 years after diagnosis because of treatment
delays in England (4, 5, 12). However, the increase in delays of cancer care pathways in England
during the first two waves of the pandemic cannot necessarily be translated into clinical harm due
to the risk prioritisation strategies that were implemented in response to reduced service capacity.
In addition, NHSE made available “interim treatment options” to allow for greater flexibility in the
management of cancer patients during the COVID-19 pandemic. These treatment options are
clinically assessed against a set of criteria to protect patients from becoming seriously ill, reduce
their exposure, and make better use of clinical capacity (23). Furthermore, GP referrals for

suspected cancer decreased by more than 50% at the onset of the pandemic and returned to 2019



levels in September 2020 (13). Following this, at the end of the second wave of the COVID-19
pandemic (January 2021), the backlog of patients with suspected cancer awaiting diagnostic
investigations (and subsequent treatment) in England was still substantially larger than the

comparable period before the pandemic (approximately 65% larger) (7).

As lockdown measures are being relaxed, the number of cancer referrals are now improving but
remain lower than before the COVID-19 pandemic (2, 24). It is expected that the number of
patients referred from primary care via the 2WW pathway will continue to increase, saturating
the demand for diagnostic services (25). Moreover, preliminary analyses showed that COVID-19
burden was positively associated with deprivation score. This is in line with previous studies which
have found that people residing in an area of socioeconomic deprivation apprear to be at greater

risk of critical illness due to COVID-19 and thus, have higher COVID-19 burden (26-28).

In the current study, no associations were found between COVID-19 burden and compliance with
the 62-day CWT target amongst internal specialist referrals. This may be explained by the direct
contact between specialist teams which may have allowed for faster communication and
therefore, faster treatment start dates. However, we did see a positive association between the
total number of patients treated and COVID-19 burden within both wave 1, and wave 2. This may
be associated with the prioritization of treatments for cancer patients diagnosed previous to the

onset of the COVID-19 pandemic.

Furthermore, while we found that an increase in COVID-19 burden was associated with a decrease

in the number of patients treated within all cancer types (i.e., breast, lower Gl, lung, skin,



urological, and ‘other’ cancer) during the first wave of COVID-19 (1%t April — 30t May 2020), no
associations were found for wave 2 (15t October — 30™" November 2020. This may be explained by
the implementation of ‘safe COVID-19 pathways’ for treatment and assessment of patients,

carried out by site-specific cancer services as lockdown measures were being relaxed (2, 29).

To our knowledge, this is one of the first studies to analyse the effect COVID-19 has had on the
delays of cancer care in England, using real-world data. However, it should be noted that the
analysis presented above is a broad quantification of the relationship between the spread of SARS-
CoV-2 in the population and operational capacity of cancer services. It therefore does not provide
a more granular analysis of the variability in the organisational characteristics of healthcare
providers in England, and how these different providers responded to their COVID-19 caseloads.
In addition, further studies are required to understand the differences between the impact of
COVID-19 burden on internal specialist referrals and urgent referrals from primary care (i.e., 2WW

pathway referrals).

Conclusion

The current study adds to the body of evidence suggesting the impact the COVID-19 pandemic has
had on the timely provision of cancer care in England. This is likely to be an ongoing issue due to
the currently vast backlog of patients with suspected cancer awaiting diagnostic investigations and
treatment. As the number of cancer-related referrals are steadily improving, changes to both
primary and secondary care are necessary to manage the overwhelming backlog within diagnostic

services to alleviate the impact of COVID-19 on cancer services.
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Proportion treated within 62-day CWT

Total number treated target
NHS hospital
trusts NHS hospital trusts

(n) r p-value (n) r p-value
Wave 1
2WW pathway referrals

120 -0.39 <0.001 121 -0.30 0.001
Internal specialist referral

115 0.21 0.03 116 0.07 0.44
Wave 2
2WW pathway referrals

120 -0.14 0.13 120 -0.21 0.02
Internal specialist referral

116 0.20 0.03 116 -0.14 0.14

Table 1 Correlations between provider-level COVID-19 burden and i) total number of treatments, and ii) percentage
treated within 62 days of suspected cancer referral, for 2 week-wait (2WW) referrals and internal specialist referrals, for
both Wave 1 and Wave 2 of the COVID-19 epidemic in England.

NHS, National Health System; 2WW, 2 week-wait; CWT, Cancer Waiting Time.



Proportion treated within 62-day CWT

Total number treated target
NHS hospital NHS hospital
trusts trusts

(n) r p-value (n) r p-value
Wave 1
Breast

115 -0.25 <0.01 115 0.03 0.78
Lower Gl

117 -0.25 <0.01 117 -0.11 0.22
Lung

116 -0.32 0.001 116 -0.09 0.36
Skin

110 -0.43 <0.001 110 -0.17 0.08
Urological

120 -0.29 0.001 120 -0.09 0.34
Other tumour sites

120 -0.22 0.02 120 -0.17 0.06
Wave 2
Breast

117 0.01 0.98 117 0.08 0.38
Lower Gl

120 -0.13 0.17 120 -0.13 0.15
Lung

116 -0.05 0.57 116 0.06 0.55
Skin

113 -0.19 0.05 113 0.05 0.59
Urological

118 -0.07 0.43 118 -0.10 0.27
Other tumour sites

120 -0.11 0.23 120 -0.25 <0.01

Table 2 Correlations between provider-level COVID-19 burden and i) total number of treatments, and ij) percentage
treated within 62 days of suspected cancer referral, for breast, lower gastrointestinal, lung, skin, urological, or other
cancers for both Wave 1 and Wave 2 of the COVID-19 epidemic in England.

NHS, National Health System; CWT, Cancer Waiting Time; Gl, gastrointestinal.



NHS

hospital Total number of
trusts patients treated Proportion treated within 62-
(n) per hospital trust day CWT target Number treated in target*
Median (range) B 95% Cl B 95% Cl

Wave 1
2WW pathway referrals: All treatments

All hospital trusts 120 70 (15 -211.5) -0.71 (-1.03 - -0.40) -0.50 (-0.77 - -0.23)

Mean COVID burden >5% only 113 -0.76 (-1.11 - -0.41) -0.55 (-0.86 - -0.25)

Mean COVID burden >10% only 79 -1.04 (-1.55 - -0.54) -0.61 (-1.00 - -0.22)
Wave 2
2WW pathway referrals: All treatments

All providers 120 97 (13.5 - 231) -0.38 (-0.68 - -0.07) -0.50 (-0.88 - -0.13)

Mean COVID burden >5% only 86 -0.53 (-0.94 - -0.13) -0.71 ((1.21 - -0.22)

Mean COVID burden >10% only 45 0.14 (071 - 0.98) -0.30 (130 - 0.71)

Table 3 Linear regression models depicting associations between local COVID-19 burden, and compliance with the 62-day Cancer Waiting Times (CWT) target amongst
2WW pathway referral, for both Wave 1 and Wave 2 of the COVID-19 epidemic in England. 2WW, 2-week-wait; CWT, cancer Waiting Times; n, number. * Adjusted for total

number treated

2WW, 2 week-wait; NHS, National Health System; CWT, Cancer Waiting Time; Cl, confidence interval









