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Title: Cervical cancer and COVID
Abstract:
Objective: To review the effect of the COVID-19 pandemic on the presentation of Cervical cancer.
Design/ Setting:  Retrospective study involving the Regional Cancer Centres in the M62 Group. 
Methods: Data was collected for two equal time periods. All cervical cancers were included and FIGO 2018 staging was used for the data collection. P values were calculated using binomial hypothesis test for the difference in staging. Time from symptoms to diagnosis was assessed using a normal distribution test. All other calculations were performed using chi-squared test.  Statistical significance was considered if p values were <0.05. 
Main outcome measures: Histology, stage at diagnosis, date of onset of symptoms, investigation and type of treatment.
Results: A total of 406 cases of cervical cancer were reviewed; 233 from May – October 2019 (pre-COVID) and 173 between May – October 2020 (post COVID); representing a significant reduction in new cervical cancer diagnoses of 25% post COVID (p<0.001)
There was a 42% increase in the delay from start of symptoms to diagnosis Post COVID. 
Pre COVID, 27% of patients presented with Stage 3 or 4 disease, whilst during COVID this was 38%;  statistically significant (p <0.001). When we evaluated the treatments received between the two time periods, this was also statistically significant (chi-squared, p=0.0005).
Conclusions: 
This study has demonstrated a statistically significant increase in the stage of cervical cancer at diagnosis and a change in treatment for cervical cancer following the onset of COVID-19. The implications of this are discussed.


Introduction

The past year has been hugely challenging for all medical specialities. Quite rightly, the focus during 2020 has been on the damage COVID-19 has caused; both acutely and post infection, but there has always been a major concern regarding the impact that COVID-19 could have on all other areas of medicine. 
In cancer care, there has been anecdotal evidence of impact on the acute treatment (surgical, radiotherapy or chemotherapy) but also a concern that COVID-19 would impact on screening, investigation and diagnosis. There are three ways in which cancer management could be affected in the face of a pandemic;
1. Patients are not able to receive the treatment they require following diagnosis due to limitations within the hospital service due to the pandemic
2. Screening and investigation services are restricted due to the pandemic, leading to a delay in diagnosis or treatment of patients
3. With regards to cervical cancer, women either not attending for screening or not seeking help with symptoms due to concerns about the risk of contracting COVID-19 when attending health services
This study attempts to compare the diagnosis and treatment of cervical cancer before and after the onset of COVID-19 in the United Kingdom, and investigate whether COVID-19 impacted on cervical cancer care.
Cervical cancer is the fourth most common female cancer worldwide, with an incidence of 2591 cases within the UK in 2017(1). However, its importance is huge, as cervical cancer is commonly a disease in young women, and is eminently curable if identified at early stage disease. 
Method
All cervical cancers in the UK are managed centrally via Multidisciplinary Teams (MDT) at Cancer Centres, which act as referral hospitals for the regional treatment for specialist cancers. This centralisation gave us a means to collate data on all cervical cancers within each region. 
The Regional Cancer Centres in the M62 Group (St Mary’s and Christie’s in Manchester, Liverpool, Preston, Leeds and Hull) serve a population of over 10 million, and have collaborated before in region-wide studies (2); all of these centres were all involved in this study. Data from each Cancer Centre was collected for two equal time periods, prior to and during the COVID-19 pandemic; May – October 2019 and May – October 2020. All cervical cancers were included and data, including histology, stage at diagnosis, date of onset of symptoms, investigation and type of treatment (Table 1) were recorded. All cases were transferred to the FIGO 2018 staging (3) for the data collection. All Centres use an electronic database to collate Cancer Centre data and outcomes. P values were calculated using binomial hypothesis test for the difference in staging, whilst the time from symptoms to diagnosis was assessed using a normal distribution test. All other calculations were done using chi-squared test.  Statistical significance was considered if p values were <0.05. 

Results 
A total of 406 cases of cervical cancer were reviewed within the M62 group of hospitals; 233 from May – October 2019 (pre-COVID) and 173 between May – October 2020 (post COVID); representing a significant reduction in new cervical cancer diagnoses of 25% post COVID (p<0.001)
Histological data was collected on 95% of total cases reviewed (n=381). Squamous cell cancer (SCC) was identified in 73% (n=178) and adenocarcinoma in 22% (n=85). Pre COVID, the results were 76% (n=162) for squamous cancer and 24% (n=50) for adenocarcinoma, whilst post COVID this was 77% (n=116) (SCC) and 23% (n=35)(adenocarcinoma).
When considering the mode of presentation, a specific source of referral was identified in 61% (n=246) of all cases. Pre COVID, 25% came from Colposcopy, 26% from GP referral, and 6% from A+E. Following COVID, Colposcopy accounted for 28% of referrals, GP referrals 31% and A+E 9%. 
When reviewing the onset of symptoms, data was available on 140 patients who presented with symptoms (post coital, intermenstrual or post-menopausal bleeding or pain). In this group of symptomatic patients, the mean time from symptom to diagnosis pre COVID was 52 days, whilst post COVID this was 74 days. This represents a 42% increase in the delay from start of symptoms to diagnosis. 
Stage at presentation was available in 370 patients (92%) (Table 3). Pre COVID, 27% of patients presented with Stage 3 or 4 disease, whilst during COVID this changed to 38%. The change in stage at presentation on chi-squared test was statistically significant (p <0.001).
[bookmark: _GoBack]In the pre-COVID cohort, treatments were documented for 206 patients (Table 4). Of those, 47 (23%) patients underwent surgery (hysterectomy or trachelectomy),  51 LLETZ/Cone (25%), 85 had chemoradiotherapy (41%), 8 primary chemotherapy (4%) and 15 had palliative care (7%). In comparison, the treatments in the post COVID cohort (158 patients) were; hysterectomy/trachelectomy in 33 patients (21%), LLETZ/Cone in 41 patients (26%), chemoradiotherapy in 60 patients (38%), chemotherapy in 11 (7%), and palliative care in 13 patients (8%). The difference in treatment between the two years is statistically significant (chi-squared, p=0.0005).



Discussion
COVID-19 has presented major challenges to all areas of medicine. The immediate and expected focus has rightly been on the morbidity and mortality related to COVID-19 infection, but the effects on other areas of medicine are going to be significant and long lasting. A modelling study predicted a significant increase in deaths and life years lost due to COVID-19 delays in presentation and referral/treatment pathways (4). A recent editorial in the Lancet (5) highlighted the health effects of the 2008-13 recession and the effects on cancer services in particular. 
Main Findings
The marked and statistically significant fall of 25% in the incidence of cervical cancer shown in this study is a major concern. Though there could be other confounding variables affecting the incidence of cervical cancer, we are not aware of one that would have such a marked effect on the presentation and treatment over this time frame. The degree of reduction in presentation and incidence also appears to be replicated in other tumour groups, including lung cancer, where a fall of 60% in urgent referrals for suspected cancer has been seen (6). If the true incidence of cervical cancer has remained reasonably static between 2019 and 2020, sadly this implies there are cases, as yet undiagnosed, which are still to present. 
This study has demonstrated a statistically significant increase in the stage of cervical cancer at diagnosis following the onset of COVID-19 throughout the North of England. As survival for all cancers is directly associated with stage at presentation, this will translate to an increase in mortality from cervical cancer as a direct response to the COVID-19 pandemic. If we combine this with the reduction in presentation and incidence within this study; one can reasonably expect that the stage at presentation (and hence the mortality from cervical cancer) will continue to deteriorate as the later presentations filter through to secondary care. 
Strengths:
All data was collected in the same way across the 6 centres making it directly comparable. All cervical cancer patents throughout the M62 region were included in the study.

Limitations:
This was a retrospective analysis therefore some data is incomplete. We therefore could not directly determine the individual patient reasons for late presentation and therefore it may be difficult to draw conclusions as to the reasons why there was a delay in diagnosis and therefore later stage of disease at presentation. 
Interpretation:
Reasons behind the changes in presentation are currently anecdotal, but a reluctance of women to access health care, limited access to health care (primary and secondary care) and an interruption to cervical screening have all been put forward as concerns. These are all suggestions, which are supported by this study’s findings of a marked time lag from onset of symptoms to treatment post COVID-19. 
In the short term, this worsening of the disease at presentation will change the treatment of cervical cancer. The statistically significant shift in treatment demonstrated will undoubtedly put further pressure on an already stretched Clinical Oncology service now needing to cope with the treatment of later stage cervical cancer. Looking further ahead, the aim of the ‘NHS Long Term Plan 2019’ was that by 2028, the proportion of cancers diagnosed at stages one and two would rise from around 50% to 75% (7). The backward step shown in this study as a result of COVID-19 (2019; 74% stage 1 and 2, 2020, 62% stage 1 or 2) will likely delay meeting this target and worsen the survival results in England for cervical cancer. 
We anticipate that, though this is only one tumour within a specific cancer speciality; the results and implications are likely to be applicable throughout cancer services in the United Kingdom. The deleterious effects of COVID-19 on the health of the nation will continue for quite some time to come.


Tables
Table 1 – Data collection
	[bookmark: _Hlk66628534]
Cancer Centre:
	Christies
Hull
Leeds
Liverpool
Preston
St Marys

	Place of First Attendance:
	GP
Colposcopy
A+E
Other

	Histology:
	Squamous cell
Adenocarcinoma
Adenosquamous
Other

	FIGO staging used
	FIGO 2018

	Delay in diagnosis established by identifying:
	1.Date of first symptoms
2.Date of first attendance
3.Date of histological diagnosis
4.Days from first attendance to diagnosis

	First treatment:

	Hysterectomy
Trachelectomy
LLETZ/Cone biopsy
Chemo-radiotherapy
Chemotherapy
Palliative care



Table 2 – Cases of Cervical cancer from the different Cancer Centres
	M62 Cancer Centres
	Number of cervical cancer cases

	
	2019
	2020

	1
	63
	35

	2
	12
	11

	3
	68
	51

	4
	21
	21

	5
	50
	43

	6
	20
	12

	Total
	233
	173




Table 3 – Stage at presentation 
	
	Stage at presentation
	
	
	
	
	Total

	
	1a1
	1a2-1b2
	1b3-2
	3
	4
	

	2019
	52
	52
	50
	31
	26
	211

	
	25%
	25%
	24%
	15%
	12%
	90% of all recorded cancers

	2020
	40
	38
	20
	40
	21
	159

	
	25%
	24%
	13%
	25%
	13%
	90% of all recorded cancers




Table 4- Treatment Modality 
	
	Hysterectomy/ Trachelectomy
	LLETZ/ Cone biopsy
	Radiotherapy/ Chemoradiotherapy
	Chemotherapy alone
	Palliative Care

	2019
	47
	51
	85
	8
	15

	2020
	33
	41
	60
	11
	13
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