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MINI-ABSTRACT
One quarter of patients with esophageal and gastric cancer present as an emergency. Emergency presentation is increased in vulnerable populations, the elderly, ethnic minorities and low socioeconomic groups, and is associated with a poor prognosis, due to increased presence of metastatic disease at diagnosis and increased recurrence following surgical treatment.
Word count: 50


STRUCTURED ABSTRACT

Objective 
To identify patient factors that are associated with emergency presentation of esophageal and gastric cancer, and further to evaluate long-term prognosis in this cohort. 
Background
The incidence of emergency presentation is variable, with the prognosis of patients stabilised and discharged to return for elective surgery unknown. 
Methods
The primary admission of patients with esophageal or gastric cancer within the Hospital Episode Statistics database (1997–2012), were used to classify as emergency or elective diagnosis. Multivariate regression analyses were used to identify patient factors associated with emergency diagnosis and prognosis.  
Results
35,807 (29.4%) and 45,866 (39.6%) patients with esophageal and gastric cancer presented as an emergency over the study period. Age≥70, female gender, non-white ethnicity, Charlson comorbidity index score ≥3 and more deprived Townsend index were independent predictors of emergency cancer diagnosis. Emergency diagnosis was an independent predictor of increased 5-year mortality for all patients with esophageal cancer (HR=1.63, 95% CI 1.61–1.65) and gastric cancer (HR=1.20, 95% CI 1.16–1.23). Specifically patients receiving surgery on an elective follow-up admission with an initial emergency diagnosis had a poorer prognosis (esophageal cancer: HR=1.35, 95% CI 1.27–1.44, gastric cancer: HR=1.13. 95% CI 1.04–1.22), with a significant increase in liver recurrence (esophageal cancer: 7.1% vs. 4.9%; P<0.001, gastric cancer: 7.0% vs. 4.8%; P<0.001) compared to patients referred electively. 
Conclusions
Emergency presentation of esophageal and gastric cancer is associated with a poor prognosis, due to the increased incidence of metastatic disease at diagnosis and a higher recurrence rate following surgery. 
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INTRODUCTION
Esophageal cancer remains in the top five most rapidly rising cancer types in the Western world,[1–3] and the UK has the highest incidence of esophageal adenocarcinoma in the World.[4] Far Eastern countries with a high incidence of gastric cancer have shown benefits of large-population screening programmes with an increase in the elective detection of early cancer and improved long-term survival.[5] However no screening programme current exists in the UK for esophageal and gastric cancer, due to the relatively low incidence of the disease compared to other cancer types.[3] 
Current National Institute of Clinical Excellence (NICE) guidelines in the UK, recommend urgent primary care referral for upper gastrointestinal endoscopy in patients with dysphagia or aged 55 and over with weight loss and either upper abdominal pain, reflux and dyspepsia.[6] Despite these guidelines a wide range in primary emergency presentation with esophageal and gastric cancer, still exists between hospital trusts ranging from 0% to 30.5%.[7]
Single-centre studies have reported a poor prognosis of patients undergoing primary surgery at the index admission with an acute complication from esophageal or gastric cancer.[8–10] However no publications have evaluated the prognosis of patients stabilised following initial emergency presentation and discharged prior to return for elective surgery.
The objectives of the present large-scale English population study were to (i) evaluate changes over time of emergency admission rate of esophago-gastric cancer; (ii) examine the prognosis of those patients when surgery was performed on the index admission or as elective readmission following stabilisation of the patient and discharge and (iii) identify patient factors that may be associated with a greater incidence of emergency esophago-gastric cancer presentation. 



METHODS
Database and coding
Data were derived from the Hospital Episode Statistics (HES) database.[11] This is a record-based system that collects patient-level data from all NHS hospitals in England. It captures all patients treated in public sector hospitals and a minor of patients treated in privately funded institutions. Patients are given a unique HES identifier that allows all of their hospital admissions to be tracked throughout the dataset. All patients over the age of 18 years who received a diagnosis of oesophageal or gastric cancer between 1st January 1997 and 31st December 2012 were included in the study. Patients were tracked through the database using their unique HES identifier to provide data regarding mortality and cancer recurrence. 
Patients presenting with an esophageal or gastric cancer were identified using the relevant International Classification of Disease 10th revision (ICD-10) codes. The first admission providing a diagnosis of esophageal or gastric cancer was used to classify the patient presentation as emergency (admission code 21–28) or elective. Based on this index admission patients were divided into two comparative groups; emergency and elective presentation. 
ICD-10 codes were also used to identify the presence of medical comorbidities, which were used in combination to calculate the Charlson Comorbidity Index score.[12] Similarly ICD-10 codes were used to identify the presence of liver and peritoneal metastases. Surgical and endoscopic resections were identified using the Office of Population Censuses and Surveys Classification of Surgical Operations and Procedures 4th revision (OPCS-4) codes. All ICD-10 and OPCS-4 codes used in this study are provided in Appendix A. 
Townsend index of deprivation was used to classify patients based upon social deprivation.[13] Similarly ethnicity code was provided to further identify patients from ethnic minorities, and an location code used to distinguish Urban and Rural areas of residence. Average annual hospital volume of esophago-gastric cancer cases was calculated for all hospitals within the dataset over the 16-year study period. The upper quartile threshold of 156 esophago-gastric cancer cases per year, was used to define a high volume hospital. 
Linking HES data with data from the Office for National Statistics (ONS) identified five-year mortality. The process of data linkage was performed centrally using a unique patient National Health Service (NHS) number, which permits linkage of data between patient datasets. Patients that did not undergo surgery on the initial emergency admission were followed through the dataset to identify those that underwent later elective surgical or endoscopic resection of esophageal or gastric cancer. All patients were followed until death or till December 2012 and the end of the available HES dataset.  Permissions for the comparison of anonymized administrative data were obtained from the National Information Governance Board for Health and Social Care in England. 
Statistical analysis
Statistical analysis was performed using SPSS version 22.0 software (SPSS, Chicago, IL). Data are presented as prevalence (percentage) and for mortality as hazard ratio (95% confidence interval). Categorical variables are expressed as a percentage, with intergroup comparisons made using χ2 test. Overall survival was estimated using the Kaplan-Meier method with the long-rank test used to compare survival curves. 
Binary logistic regression was performed with emergency presentation of oesophageal or gastric cancer as the dependent variable, and patient age (<70 or ≥70 years), sex (male or female), ethnicity (white or non-white), location (non-urban or urban), Charlson score (<3 or ≥3), Townsend deprivation index (less or more deprived) and high hospital volume (<156 or ≥156 esophago-gastric cancer cases per year) as independent variables. Emergency cancer presentation was analysed in relation to five-year mortality using a multivariable Cox-proportional hazards model, providing hazard ratios (HRs) with 95% confidence intervals (CIs), adjusted for potential confounding factors. The confounders analysed were as above; patient age (<70 or ≥70 years), sex (male or female), ethnicity (white or non-white), location (non-urban or urban), Charlson score (<3 or ≥ 3), Townsend deprivation index (less or more deprived) and high hospital volume (<156 or ≥156 esophago-gastric cancer cases per year). Subset analyses were also performed for patients receiving surgery on the primary index diagnostic admission and for patients discharged and returning for elective planned endoscopic or surgical cancer resection. 

RESULTS
Over the sixteen-year study period, 121,786 and 115,736 patients were diagnosed with esophageal and gastric cancer respectively. The incidence of primary emergency presentation was 35,807 (29.4%) and 45,866 (39.6%) for esophageal and gastric cancer respectively. There was a decrease in the proportion of patients primarily presenting as an emergency over time from 33% to 23.1% for esophageal cancer (P<0.001) and from 53% to 28.3% for gastric cancer (P<0.001) (Figure 1). The most common primary diagnostic causes of emergency presentation were dysphagia/vomiting in 6364 (7.8%), heartburn/dyspepsia in 5497 (6.7%), gastrointestinal bleeding in 4618 (5.7%), abdominal pain in 2602 (3.2%), visceral perforation in 475 (0.6%), and malnutrition in 153 (0.2%) patients. 
Patient demographics and Emergency presentation
Univariate comparison identified significant increases in the emergency presentation group, in the proportion of patients aged ≥70, of female gender, non-white ethnicity, Charlson comorbidity index score ≥3 and from more deprived Townsend index groups (Table 1). High volume hospitals showed a reduction in proportion of patients presenting as an emergency (23.1 vs. 26.1%; P<0.001). 0.4% and 3.4% of patients with esophageal and gastric cancer presented as emergency had surgery with a greater proportion of those patients having resection as elective following receiving initial treatment, discharge and readmission (4.4% (esophageal) and 4.7% (gastric)) (Table1).
As expected there were significant decreases in the use of primary surgery on the index admission in the emergency presentation group. Most importantly there were also large significant decreases in the utilization of follow-up surgical resection in the emergency presentation group for both esophageal (3.9% vs. 19.3%) and gastric cancer (4.6% vs. 16.8%), which was also the case for follow-up endoscopic resection (Esophageal: 0.5% vs. 1.2% and Gastric 0.1% vs. 0.6%) (Table1). 
Multivariate regression analysis confirmed aged ≥70, female gender, non-white ethnicity, Charlson comorbidity index score ≥3, urban location, and more deprived Townsend index were independent predictors of emergency presentation of esophageal and gastric cancer. High hospital volume was independently associated with reduced emergency presentation (Table 2). 
Survival and Recurrence 
Comparison of all patients showed five-year survival was significantly reduced in the emergency presentation group for oesophageal cancer (13.3% vs. 21.9%; HR=1.20, 95% CI 1.16 – 1.24) (Figure 2a), and for gastric cancer (15.1% vs. 26.6%; HR=1.19, 95% CI 1.5 – 1.22) (Figure 2b). The proportion of patients coded as having liver metastases at the index admission was higher in the emergency presentation group for oesophageal (11.3% vs. 2.9%; P<0.001) and gastric cancer (11.9% vs. 4.0%; P<0.001). Similarly the emergency presentation group showed a higher incidence of peritoneal metastases at index admission (Oesophageal: 1.0% vs. 0.3% P<0.001 and Gastric: 4.0% vs. 1.9% P<0.001). 
Subset analysis for patients receiving surgical resection on primary admission showed a reduction in five-year survival in the emergency presentation group compared to the elective group, for gastric cancer (25.7% vs. 46.1%; HR=1.16, 95%CI 1.05–1.29) and oesophageal cancer, although was not statistically significant (30.0% vs. 48.2%; HR=1.15, 95%CI 0.86 – 1.54). 
Subset analysis for patients receiving surgical resection on follow-up admissions showed significant reductions in five-year survival in the emergency presentation group compared to the elective group, for oesophageal cancer (29.8% vs. 41.2%; HR=1.18, 95% CI 1.07 – 1.30) (Figure 3a), and for gastric cancer (33.5% vs. 44.1%; HR=1.11, 95% CI 1.03 – 1.20) (Figure 3b). Compared to the elective group follow-up demonstrated an increase in liver recurrence in the emergency presentation group for both oesophageal (7.1% vs. 4.9%; P<0.001) and gastric cancer (7.0% vs. 4.8%; P<0.001). Peritoneal recurrence showed no difference between emergency and elective groups for either oesophageal or gastric cancer. 
Survival Multivariate Cox-regression models
Survival analyses were adjusted for age, gender, ethnicity, urban location, Charlson comorbidity index and Townsend deprivation index. Emergency presentation remained an independent predictor of increased 5-year mortality from esophageal cancer for all patients (HR=1.63, 95% CI 1.61 – 1.65) and patients receiving surgery on a follow-up admission (HR=1.35, 95% CI 1.27 – 1.44)), and for surgery on the index primary admission (HR=1.68, 95%CI 1.39 – 2.01). For patients with gastric cancer, emergency presentation was also an independent predictor of increased 5-year mortality across all three comparisons, all patients (HR=1.20, 95% CI 1.16 – 1.23), patients receiving surgery on the index primary admission (HR=1.12, 95%CI 1.02–1.23), and surgery on follow-up admissions (HR=1.13, 95% CI 1.04 – 1.22) (Table 3). 


DISCUSSION
The results of this large national study have shown a reduction in emergency esophageal and gastric cancer presentation over time. However in 2012 still approximately 25% of cancers were diagnosed primarily through emergency admission. Vulnerable populations including the elderly, those with a high rate of medical comorbidity, ethnic minorities and those from deprived economic classes are most at risk of emergency presentation with esophageal and gastric cancer. High volume hospitals had a lower proportion of emergency cancer diagnosis patients, suggesting a better referral pathway from primary care. Emergency cancer diagnosis carries a significantly poorer long-term prognosis in patients managed with or without surgical resection. 
Patients presenting as an emergency had a greater incidence of metastatic disease compared to those presenting electively. This provides an explanation for the reduced utilization of surgical resection with the emergency diagnosis group on the primary and follow-up admission, and thus the reduced survival when comparing all elective and emergency diagnosed patients. Furthermore, patient presented as emergency are often in a less than optimal physiological state to undergo major cancer surgery, with poor short- and long-term outcomes.[14,15]
This study also confirmed that patients presenting as an emergency who are stabilized, discharged and return for follow-up surgery, have a significantly poorer prognosis compared to electively diagnosed and operated patients. There was an increase in liver recurrence in the emergency diagnosis group following surgical resection, which is most likely a representation of advanced tumor stage at initial diagnosis. Cox regression analysis controlled for patient age, medical comorbidities and other factors that may have affected prognosis, with emergency diagnosis remaining an independent adverse prognostic factor. Therefore the poor prognosis associated with emergency diagnosis is likely to cancer-driven and due to an increase in metastatic disease in the non-resectional cohort and advanced tumor stage with increased recurrence in the surgical cohort. 
Despite the reduction in emergency diagnosis over time, approximately one quarter of patients in 2012 were still diagnosed on emergency admission. This reduction in emergency diagnosis over time may be a reflection of changes in national health policy over the study period, including the centralization of esophago-gastric cancer management to high volume hospitals [16,17] and the introduction of guidelines for primary care referral for investigation of upper gastrointestinal symptoms [18].  Vulnerable populations include elderly, high rate of medical comorbidity, ethnic minorities and deprived socioeconomic classes. Current NICE guidelines for referral for upper gastrointestinal endoscopy rely on patient presentation to primary care with symptoms, and general practitioner correct interpretation of these symptoms for referral. Recently there have been several campaigns to raise public awareness regarding esophageal and gastric cancer, and we await the final reports of these with interest. However raising public awareness may still fail to reach these vulnerable populations, who may also be hesitant to undergo endoscopy due to the invasive nature of the investigation. Alternative less invasive triage investigations to provide primary care physicians with objective criteria for endoscopic referral such as cytosponge for Barrett esophagus or breath testing for suspected cancer,[19,20] may provide a cost-effective solution to this diagnostic dilemma. However both technologies remain in the research phase with development and validation required before clinical implementation may be considered.[21]
90–95% of patients who presented as an emergency with esophageal or gastric cancer did not receive surgical or endoscopic resection. Surgical resection was associated with a two-fold improvement in overall survival paralleling the results of the UK national audit [7]. This highlights the clinical need for specialized acute oncology services that have the available expertise to manage patients with an acute new cancer diagnosis, along-with potential complications of their diagnosis and oncological treatment. 
During interpretation of these results it is important to consider the limitations associated with studies based upon an administrative dataset. Primary cause of emergency presentation was only coded in 24.2% of cases, which is a limitation of an administrative dataset such as HES, as non-clinical coders are often primarily responsible for the entry of data.  Details pertaining to cancer stage and utilization of neoadjuvant or adjuvant chemo- or radiotherapy were not available as part of this dataset. However the finding of metastases at diagnosis and recurrences following surgery infer an advanced tumor stage in the emergency diagnosis group. Furthermore cause of death is not provided in a dataset such as this, but again can be inferred following adjustment for patient age and medical comorbidities and follow-up of patients for cancer recurrence. Despite the limitations of the HES dataset, it is a well validated and utilized dataset,[22–24] and achieves 100% coverage of all NHS hospitals in England with a 16-year study period, that allows patients to be tracked throughout its entirety. 
In conclusion, despite decreases over time, approximately one quarter of patients with esophageal and gastric cancer present as an emergency in the current era. Emergency presentation is increased in vulnerable populations, particularly the elderly with increased medical comorbidities, ethnic minorities and those from low socioeconomic groups. Emergency diagnosis is associated with a poor prognosis, due to increased presence of metastatic disease at diagnosis and increased recurrence following surgery. Future strategies must attempt to further reduce the proportion of patients presenting with emergency diagnosis. This can be through a combination of raising national esophago-gastric cancer awareness, increasing patient acceptability through non-invasive triage testing to streamline referral for endoscopy and targeting vulnerable populations to facilitate early elective diagnosis. 
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FIGURE LEGENDS

Figure 1: Percentage of Esophageal and Gastric cancers presenting as an Emergency over time. 

Figure 2: Survival for all patients presenting as an emergency vs. elective admission for primary diagnosis of; (a) Esophageal cancer and (b) Gastric cancer; Emergency presentation: green = yes, blue = no

Figure 3: Survival for patients receiving follow-up resection and presenting as an emergency vs. elective admission for primary diagnosis of: (a) Esophageal cancer and (b) Gastric cancer; Emergency presentation: green = yes, blue = no

