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Background: The coronavirus disease 2019 (COVID-19) pandemic impacted cancer services worldwide. We exam-
ined the effect of the first three pandemic waves on the number of electronic (e)-referrals to rapid access clinics
(RACGs) for breast, lung and prostate cancer in Ireland. Methods: This study used a retrospective, repeated cross-
sectional design. The predicted weekly number of e-referrals by suspected cancer types from March 2020 to May
2021 was calculated using the Holt-Winters seasonal smoothing method, based on the observed numbers from a
representative pre-pandemic period (01 January 2019 to 01 March 2020) and compared this with the observed
number across the first three pandemic waves (02 March 2020 to 09 May 2021). Percentage differences were
calculated between observed and predicted numbers of e-referrals for the three RACs and patterns were exam-
ined in each wave. Results: Observed e-referrals were lower than predicted for all three RACs in the first wave of
the pandemic (15.7% lower for breast, 39.5% lower for lung and 28.1% lower for prostate) with varying levels of
recovery in the second and third waves for the three e-referral types. Conclusions: The COVID-19 pandemic
impacted patterns of e-referrals to RACs in the first three pandemic waves in Ireland. Early identification of
changes in engagement with health services, such as a decrease in primary care presentations with a resultant
decrease in e-referrals to RACs can allow for a rapid response from cancer control programmes. Continued
surveillance of the impact of service disruption on cancer services allows policy makers and strategic leaders in
cancer control programmes to respond rapidly to mitigate the impact on cancer outcomes.

Introduction

In March 2020, the World Health Organization declared the out-
break of severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), to be a global pandemic.' The first coronavirus disease 2019
(COVID-19) case was confirmed in Ireland on 29th February 2020.2
From 12th March, the level of public health mitigation measures was
upgraded due to the increasing high rate of COVID-19 infection,
which impacted on healthcare services.> In response to an increase
in COVID-19 cases in the acute hospital system, health services were
curtailed. The reconfiguration of health care services disrupted
standards of care and internationally was associated in the literature
with worse outcomes for those with non-COVID-19 illnesses,
though the true impact is still to be determined.*>

With the reconfiguration of health services and care pathways
there was disruption to many aspects of cancer care, including to
diagnostic services.® A delay in diagnosis may result in a later stage
at presentation. This would impact on the complexity of care needed
and may lead to increased cancer mortality. A major concern was
the potential for delayed presentation of those with cancer symp-
toms for inves'[igation.6 Despite an increase in telephone consulta-
tions, visits to general practitioners (GPs) decreased.” A UK study
demonstrated a decrease in GP consultations for the clinical features
of cancer of 24.2% between 2019 and 2020, particularly in the first

wave of the pandemic.® Modelling studies have shown that delays in
cancer diagnoses due to the COVID-19 pandemic are expected to
result in an increase in deaths due to cancer.”'® Ultimately, the
potential for delayed cancer diagnoses will have an impact on plan-
ning for cancer management in the coming years with cancer diag-
nosed at a later stage, being more difficult to treat, more likely to
reduce survival and result in increased costs to health services.”

In Ireland, there are eight designated adult cancer centres that
provide rapid access clinics (RACs) to investigate patients with sus-
pected breast, lung and prostate cancers. Patients can be referred to
RACs by GPs or from the emergency department of acute hospitals.
Referral to RACs by GPs nationally are electronic referrals (e-refer-
rals) through a secure messaging system called Healthlink."" Prior to
the COVID-19 pandemic, GP e-referrals accounted for 80% of refer-
rals to symptomatic breast, lung and prostate clinics.® Cancers
detected in RACs represent 21% of cancers (excluding non-
melanoma skin cancer; NMSC) diagnosed annually in Ireland.'?

In response to the COVID-19 pandemic in Ireland, the NCCP in
conjunction with the Department of Health instigated a number of
key actions to mitigate the impact on cancer patients.'”> To inform
these actions, and due to the concern regarding delayed presentation
of patients with cancer symptoms, Healthlink provided weekly data
to the Health Service Executive (HSE) National Cancer Control
Programme (NCCP). Healthlink data provided near real time data
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and was used as a proxy to measure engagement with health services
during the pandemic and the impact of the pandemic on cancer
referral patterns.'*

This study builds on previous reports which showed that referrals
to RACs were adversely impacted during the COVID-19 pandemic
with overall clinic attendance activity for the three RACs in Ireland
at 88.1% of 2019 levels.>'> The aim of this study was to examine the
impact of the COVID-19 pandemic on e-referrals to RACs for
breast, lung and prostate cancer during the first three pandemic
waves in Ireland.

Methods

Study design and data source

The reporting of this study conforms to the STROBE statement
(Supplementary table S1)."* This study used a retrospective, repeated
cross-sectional design using Healthlink data.'" Healthlink is a web-
based service for the secure transfer of patient information between
hospitals, healthcare agencies and GPs, and captures e-referrals for
suspected breast, lung and prostate cancer nationally. Anonymized
aggregate data on weekly numbers of e-referrals were provided by
the HSE NCCP in Ireland, which captured all referrals from GPs to
each of RACs via Healthlink. The timeline of the pandemic waves
was modified from the Health Protection Surveillance Centre
(HSPC) definitions.'® E-referral data are reported from a Monday
to Sunday as opposed to the pandemic waves which are defined by
the HPSC from Sunday to Saturday (see table 1 for the period
relating to the first three waves). E-referral data were assessed up
to 9th May 2021 due to the occurrence of a cyber-attack on national
health computer systems on Friday 14th May which severely
impacted the functioning of health services in Ireland.'”

Statistical analysis

The predicted weekly number of e-referrals by suspected cancer
types was calculated for the scenario of an absence of the pandemic,
based on observed weekly e-referral numbers from the pre-
pandemic period (01 January 2019 to 01 March 2020). The predicted
weekly number of e-referrals by suspected cancer types was calcu-
lated using the Holt-Winters (HW) seasonal smoothing method,
which controlled for the exponential weighted moving average
and seasonal trends in time series data forecast.'® Percentage differ-
ence for observed 2019 and observed 2020 e-referral numbers by
cancer type was calculated as follows: difference in percentage be-
tween 2020 and 2019 numbers: (observed 2020 — observed 2019)/
observed 2019. A positive difference indicated a higher number of
observed e-referrals than predicted e-referrals, while a negative dif-
ference indicated a lower number of observed than predicted
e-referrals.

Descriptive analyses of weekly observed and predicted numbers of
e-referrals were used to analyse trends in e-referrals to the three
RACS through the first three waves of the pandemic. All analyses
were performed using Stata SE 17.0. The graphs were generated
using Tableau Desktop 2022.

Table 1 COVID-19 pandemic waves covered in the data analysis.

Wave COVID-19 pandemic wave period Week number

1 02 March 2020 to 02 August 2020 Week 10-31 (2020)
2 03 August 2020 to 22 November 2020 Week 32-47 (2020)
3 23 November 2020 to 09 May 2021 Week 48 (2020)-

week 19 (2021)
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Sensitivity analysis

To further examine the accuracy of predicted number of e-referrals,
the weekly e-referral numbers for breast and lung RACs in 2018
were included with 2019 numbers in the pre-pandemic baseline
period and used to calculate the predicted number of e-referrals
for the pandemic period (02 March 2020 and 09 May 2021). Due
to the continuing roll out and uptake of the e-referral system for
suspected prostate cancer in 2018, we did not include this data in the
sensitivity analysis.

Ethical approval

This study used fully anonymized aggregated electronic referral data,
provided by the NCCP for the purpose of this analysis, and therefore
ethical approval was not required.

Results

E-referrals for breast, lung and prostate cancer
between 2019 and 2020 and predicted and observed
for 2020

Comparison of the observed numbers of e-referrals for all three
RAGCs for January to December 2019 and 2020 demonstrated that
in 2020 observed e-referrals were at 112% (45 585) of those observed
in 2019 (40 210). The observed and predicted number of e-referrals
for 2020 and for the first three pandemic waves is shown in table 2.

Comparison of trends in observed and predicted
e-referrals for suspected breast, lung and
prostate cancer

E-referrals were consistently low in weeks 51 and 52 in 2019 and
2020 due to the seasonal reduction in GP and acute hospital services
during holiday periods. For breast e-referrals in the first pandemic
wave (shaded area 1, figure 1A), there were 15.7% lower e-referrals
than predicted (table 2). In the second and third wave (shaded areas
2 and 3, figure 1A), there was a recovery in numbers of e-referrals to
suspected breast cancer RACs with a positive difference between
observed and predicted e-referrals of 11.7% and 19.0%, respectively
(table 2).

For suspected lung cancer RACs (figure 1B), there were 39.5%
fewer e-referrals than predicted in the first pandemic wave (shaded
area 1) (table 2). The observed number of weekly e-referrals for
suspected lung cancer remained lower than predicted for the second
and third pandemic waves (27.6% lower and 15.4% lower, respect-
ively, table 2) with some recovery seen towards the end of the third
wave (figure 1B).

For suspected prostate cancer RACs (figure 1C), there were 28.1%
fewer e-referrals than predicted in the first pandemic wave (table 2).
A recovery was seen in the second pandemic wave with numbers of
observed e-referrals just above predicted numbers (table 2).
However, in the third pandemic wave (shaded area 3, figure 1C)
numbers of observed e-referrals were below what was predicted
(13.7% fewer than predicted, table 2) with no recovery
seen (figure 1C).

Sensitivity analysis

In the sensitivity analysis, calculation of predicted e-referrals for
each RAC using both 2018 and 2019 data in the pre-pandemic base-
line data versus using 2019 data alone demonstrated similar predic-
tions (Supplementary table S2 and Supplementary figure S1).

Discussion

In this study, we identified three key findings. Firstly, observed
numbers of e-referrals in 2020 (45 585) were 112% of those observed
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Table 2 Annual total number of e-referrals by suspected cancer type for 2019 and 2020 and observed and predicted number of e-referrals

by suspected cancer type for each pandemic wave.

Breast e-referrals Lung e-referrals Prostate e-referrals

Observed 2019
Observed 2020

Annual total

Difference between 2019 and 2020
% Difference between 2019 and 2020

Wave 1 Observed
(02 March 2020 to 02 August 2020) Predicted
Difference
% Difference
Wave 2 Observed
(03 August 2020 to 22 November 2020) Predicted
Difference
% Difference
Wave 3 Observed
(23 November 2020 to 09 May 2021) Predicted
Difference

% Difference

35026 1713 3471
40592 1586 3407
5566 =127 -64
15.9% -7.4% -1.8%
14287 545 1126
16954 901 1566
—-2667 —-356 —-440
-15.7% -39.5% -28.1%
14803 469 1204
13254 648 1202

1549 -179 2
11.7% -27.6% -0.2%
22807 733 1654
19159 866 1917
3648 -133 —-263
19.0% -15.4% -13.7%

in 2019 (40210). This increase was accounted for mainly by the
increase in breast e-referrals. The reasons for this increase are
most likely multifactorial but may be partially accounted for by
the increase in GP e-referrals during the pandemic to over 95%
from 80% pre-pandemic.’ Secondly, observed e-referrals for sus-
pected breast, lung and prostate cancer RACs in the first wave of
the pandemic (02 March 2020 to 02 August 2020) were lower than
predicted. Thirdly, there was varying levels of recovery of e-referrals
for each suspected cancer type throughout the first three pandem-
ic waves.

The lower than predicted number of e-referrals for suspected
breast, lung and prostate cancer to RACs in the first wave of the
pandemic is consistent with international findings.'” Early cancer
registry data from across Europe has shown a significant decrease in
the numbers of incident cancers diagnosed in the early stages of the
pandemic in April 2020, consistent with a decrease in patients pre-
senting with concerning symptoms and subsequent referrals.”>*! In
Ireland, national cancer registry data has shown a 10% reduction in
cancer incidence in 2020 compared to what was projected for
20202 A systematic review on breast cancer screening and diagno-
sis during the pandemic demonstrated a >25% reduction in breast
cancer diagnoses in the majority of studies performed on a similar
period to our study, from January 2020 to March 2021.>> Reasons
for a decrease in incident cancers diagnosed include changes to
delivery of normal cancer services during the pandemic, including
decreased capacity of diagnostic services, pausing of screening serv-
ices and changes in engagement with health services.” A recent study
in England of over eight million electronic health records of primary
care patients demonstrated that consultations for symptoms that
were suspicious for cancer decreased by 24% between 2019 and
2020, particularly in the 6-12 weeks after the beginning of the first
wave.® Urgent referrals decreased by 10.5% for the same period.
These findings suggest that the decrease in referrals was due to fewer
patients presenting with symptoms. This potential alteration in en-
gagement with health services may have been due to the restrictions
imposed during pandemic wave ‘Tlockdowns’ or systemic factors
creating barriers to access. During lockdowns’ people were urged
to cocoon and at times not to travel more than 5km from their
homes.** Systemic factors included closure of primary care facilities
due to lack of staff due to isolation or lack of availability of in person
appointments for patients with respiratory symptoms.7

Our findings showed different patterns of recovery across the
three suspected cancer types examined. In England, differences in
recovery times by cancer type were also found, with recovery for
breast cancer referrals quicker than referrals for suspected prostate
and lung cancer.” It is likely the differing recovery rates were
impacted by the establishment of COVID-19 pathways for those

with lung symptoms,® age profile of patients with symptoms and
patient attendance at GP.

Breast cancer is the second most common cancer in Ireland
(excluding NMSC) comprising almost one-third of all cancer cases
in women.??> Between 2018 and 2020, there were on average 3363
new cases of invasive breast cancer diagnosed annually in females in
Ireland. Patterns of e-referrals to suspected breast cancer RACs
demonstrated a reduction at the onset of the first wave, with a re-
covery in the latter half of the first wave. This is consistent with
international literature.”® A UK paper demonstrated a fall in urgent
breast referrals between January and July 2020 (77% of same period
2019), an increase from July to December 2020 (106% of same
period 2019) and an increase in January to July 2021 (110% of
same period 2019).%° This increase is consistent with our findings;
however, the increase in Ireland was greater with e-referrals to sus-
pected breast cancer RACs in January to July 2021 at 137% of the
same period in 2019. This increase may reflect the fact that the
population-based breast screening services in Ireland were paused
between March 2020 and October 2020 and again in January to
March 2021. It is possible that women who were asymptomatic
and would have been picked up by screening presented instead to
the GP with symptoms and were referred to the RAC. In England,
delays of up to 7months in breast cancer screening due to the
COVID-19 pandemic is estimated, in a modelling study, to have
resulted in a shift from screening detected to symptomatic breast
cancer in the region of 2500-4100 cases, which would lead to be-
tween 148 and 452 additional breast cancer deaths.”’

Lung cancer is the leading cause of death due to cancer world-
wide.?® In Ireland, lung cancer is the third most common cancer in
males and females combined, excluding NMSC with an average of
2668 lung cancer cases diagnosed each year between 2018 and
2020 Management of patients with lung cancer presents chal-
lenges because a large proportion present with late-stage disease,
with a resulting reduced five-year survival”® The Surveillance,
Epidemiology and End Results Program (SEER) reports that up to
55% of lung cancer cases present with distant metastases and that
these cases have only a 7% relative five-year survival.”® Our study
findings highlight that suspected lung cancer e-referrals in Ireland
were impacted during the first three pandemic waves, with a sus-
tained lower number of observed referrals compared to predicted
numbers. While recovery occurred towards the end of the third
wave, where predicted numbers of e-referrals were similar to
observed numbers, it is not clear if this was a sustained recovery.
Similar results have been noted in lung referrals in the urgent cancer
referral pathway in England, where there was a sustained reduction
in referrals to the suspected lung cancer two-week wait pathway
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Figure 1 (A-C) Number of observed and predicted new e-referrals RACs between 1 January 2019 and 9 May 2021 (shaded areas 1, 2 and 3
represent the three distinct pandemic waves). (A) Breast cancer e-referrals. (B) Lung cancer e-referrals. (C) Prostate cancer e-referrals.

between March 2020 and August 2021 and a 26% reduction of
suspected lung cancer referrals overall for that period.*!

During the pandemic, there was evidence of a significant shift to
remote consultations for those with respiratory symptoms.”* An
Irish study highlighted that healthcare providers expressed concern
regarding missed lung cancer diagnosis due the lack of ability to
appraise symptoms, such as weight loss, over the phone.> It is likely
that suspected lung cancer e-referrals to the RACs will have been
affected by the introduction of COVID-19 pathways in primary care
and acute hospital settings, where patients presenting with a cough
or other respiratory symptoms underwent adapted triage and treat-
ment protocols to minimize potential spread of COVID-19 in these
settings.>* Reasons for this have been postulated to be due to more
patients being referred to secondary care via different pathways to
the RACs including from COVID-19 community hubs due to the
overlapping symptoms of COVID-19 and lung cancer.*’ It has also
been suggested that patients with overlapping symptoms between
COVID-19 and lung cancer may have assumed they had COVID-19
due to the increased prevalence of COVID-19 during cer-
tain periods.*®

Prostate cancer is the most common cancer in Ireland (excluding
NMSC) and comprises over one-third of all cancers diagnosed each
year in men with an annual average of 3941 new cases per year
between 2018 and 2020.%* Suspected prostate cancer e-referrals fol-
lowed a similar pattern to suspected breast cancer with a rapid de-
crease in e-referrals at the beginning of the first wave, and a recovery
in the second wave. However, in the third wave the number of e-
referrals remained below what was predicted throughout. Prostate
cancer occurs in older men, with an average median age in Ireland
of 68 years for 2018-2020.%% E-referrals for suspected prostate cancer
are often the result of a combination of urinary symptoms and an
elevated prostate specific antigen (PSA) or opportunistic screening
with PSA alone. During the first three pandemic waves in Ireland,
people over the age of 70 years were repeatedly advised to cocoon.**
A reduction in opportunistic screening in primary care settings may
have occurred due to lower GP visits. Similar to the present study,
data from Catalonia in Spain found a significant decrease in diag-
noses of prostate cancer in the first wave of the pandemic and
demonstrated recovery to pre-pandemic levels in July 2021.*° Data
from the US demonstrated a sustained reduction in prostate
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referrals in three oncology practices in July 2020 at the end of the
first wave.”” In the UK, data from April 2020 to March 2021 showed
55000 fewer referrals for suspected prostate cancer compared to
April 2019-March 2020.%®

During the COVID-19 pandemic, there was disruption to many
aspects of cancer care, including to diagnostic services.® The impact
of a delay in diagnoses can potentially extend to a later stage at
diagnosis leading to more complex clinical management/treatment
and ultimately increased cancer mortality. In response to the
COVID-19 pandemic in Ireland, the NCCP in conjunction with
the Department of Health instigated a number of key actions to
mitigate the impact on cancer patients.'> To inform these actions,
and due to the concern regarding delayed presentation of patients
with cancer symptoms, Healthlink provided weekly data to the
NCCP. Healthlink data provided near real time data and were
used as a proxy to measure levels of engagement with health services
and the impact of the pandemic on cancer referral patterns.'*

Strengths/limitations

The study has a number of strengths in that e-referrals to RACs by
GPs is the preferred route of referral to RACs as per NCCP national
policy and, therefore, data on the majority of referrals were avail-
able.®® Therefore, data in this study are nationally representative.
For suspected breast and prostate cancer, the majority of referrals
originate from primary care and therefore e-referrals represent the
majority of referrals to the relevant RACs. The period covered with-
in the study included the first three waves of the pandemic, provid-
ing a longer timeframe than previous reports.>'> Limitations of this
study include that a small proportion of GP referrals to RACs may
have been via fax and, therefore, e-referrals in this study do not
report on all referrals to RACs. It is also worth noting that referrals
from other hospitals or within hospitals are not made by the e-re-
ferral route and are referred by phone, fax or email and therefore not
captured in these data. For example, due to late presentation in a
large proportion of those diagnosed with lung cancer, it is estimated
that 50% of referrals are from primary care and 50% are through
other routes including the acute hospital setting.**> E-referrals cap-
ture all new referrals and duplicate first time referrals cannot be
excluded from the data. However, it is likely that this number is
small as the nature of the referrals is mostly urgent and managed
accordingly.” Tt is also worth noting that due to the aggregate na-
ture of the Healthlink data analysed, we were also unable to explore
the potential inequitable impact on specific populations or geo-
graphical regions. The lack of linked outcome data also impacts
on our ability to calculate whether outcomes such as stage at pres-
entation were affected by the disruption to routine care pathways
during the pandemic. Future qualitative research would assist in
further determining the challenges posed by the pandemic in rela-
tion to referring of symptomatic patients. Also, there is a need for
future research to focus on identifying ‘missed’ referral opportuni-
ties, despite the change in referring practice, during the pandemic in
order to learn how to mitigate the impact of future pandemics on
the symptomatic assessments of primary care patients.

Conclusion

The COVID-19 pandemic impacted on e-referrals with lower than
predicted numbers of e-referrals in the first three waves. Early iden-
tification of changes in levels of engagement with health services and
a reduction in referrals for suspected cases allows for a rapid re-
sponse from cancer control programmes. The findings in this study
support the use of e-referrals as a proxy for near real time data on
engagement with health services at a time of disruption of cancer
services. Near real time monitoring of the impact of the COVID-19
pandemic on cancer diagnosis services will allow policy makers suf-
ficient time to mitigate against the potential negative downstream
effects on cancer outcomes. However, the differing impact on and

the variable rate of recovery of e-referrals across the three suspected
cancer is noteworthy and action is needed to explore the impact of
these findings on clinical outcomes.

Supplementary data
Supplementary data are available at EURPUB online.
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Key points

e Electronic (e)-referrals from general practitioners to suspected
cancer rapid access clinics (RACs) were negatively impacted
by the COVID-19 pandemic in the first three waves.

e Recovery of e-referrals during the second and third waves
varied according to suspected cancer type and remained below
predicted levels for suspected lung and prostate cancer.

o E-referral data provide near real-time data and may act as a
proxy measure of ‘engagement with health services’ during
health service disruption.

o Continued monitoring of the impact of service disruption on
cancer services allows policymakers and cancer control
programmes to respond rapidly to mitigate the impact on
cancer outcomes.
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