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ABBREVIATIONS

CUSUM - Cumulative Sum. A mathematical technique which uses binary outcomes, such as mortality, to monitor surgical performance over time. 
DAOH – Days Alive and Out of Hospital. A novel outcome measure yet to be applied to surgical patients. Defined as the number of days spend alive and out of hospital over a specified time period. The specified period for this study will be 30 days. 
DD – Days Dead. The number of days from a patient’s death until the end of a specified time period (30 days in this study). 

DIH – Days in Hospital. The number of days spent in hospital over a specified time period (30 days in this study), accounting for the initial hospital admissions and subsequent readmissions. 
HF – Heart Failure. 

HSQC – Health Safety and Quality Commission. 

MCNZ – Medical Council of New Zealand

LC – Laparoscopic Cholecystectomy. 

SUMMARY/SYNOPSIS

Drugs/interventions under study: N/A
Objectives of the study:
1. To apply DAOH to a retrospective cohort of general surgical patients and explore the utility of this metric in measuring overall quality of care. 

2. To measure the rates of surgical complications and the effect of these complications on DAOH. 
3. To determine whether operative complications occur at a high enough rate to allow CUSUM analysis of surgical performance to occur. 
Study design: 
Clinical Audit
Type and number of subjects/patients: 
· Laparoscopic Cholecystectomy patients (approximately 2000)
· Colectomy patients (approximately 2000)
Principal clinical endpoint:

· Days Alive and Out of Hospital 
· Operation-specific complication rates for each procedure:
· For Laparoscopic cholecystectomy the outcomes measured will be:

· Bile duct injury.
· Return to theatre.
· Conversion to open cholecystectomy. 
· For Colectomy the outcomes measured will be:
· Anastomotic leak. 
· Return to theatre. 
· Inpatient mortality. 
1.
INTRODUCTION

1.1 Title 
“Quantifying Surgical Performance using Days Alive and Out of Hospital and CUSUM”
1.2
Study Background
Rationale of study
Surgical outcomes data have been publically released in many centres overseas. When released appropriately, outcomes data can be a powerful tool to assess quality against benchmarks, drive quality improvement, increase transparency around surgical outcomes and encourage public engagement with decision-making (1,2). 
Considerable public pressure exists in New Zealand for the public availability of outcomes data. In June 2016, the Ombudsmen addressed requests for DHB’s outcome data made by media outlets under the Official Information Act. The following suggestions were made (3):

· Data surrounding the volume and types of procedures performed by individual surgeons should be made publically available. This information is currently held by DHBs and public interest in the disclosure of this data outweighs the privacy concerns of surgeons. 
· Data surrounding complication, readmissions and mortality should not currently be released, because it is not currently held by DHBs. The New Zealand health sector must make a commitment to the collection and publication of meaningful outcomes data. Publically available annual updates should be made on progress towards the publication of meaningful quality of care measures, beginning June 2017. 
The need for surgical outcomes data has also been acknowledged by both the Medical Council and the Health Safety and Quality Commission as an issue which needs to be carefully addressed in New Zealand (1,2). 
Various methods have been used to quantify surgical performance. Adverse events, such as mortality or operative complications, are one measure of health safety in the surgical context (4). In Britain for example, risk-adjusted mortality rates for individual surgeons have been released by the National Health Service. There are limitations in this approach, notably the challenge of obtaining sufficient numbers of comparable procedures for meaningful statistical interpretation of the data. A cardiac surgeon in Britain would have to perform three times the number of procedures they typically do to generate enough statistical power to detect a poor performer 8 times out of 10 (5).  Identifying individual surgeons also fails to acknowledge the influence of the wider team on the outcomes of most surgical procedures. There may be a team of surgeons involved in certain cases, or multiple interventions by different surgeons during a single admission. Failures in teamwork and communication also underpin a high proportion of adverse events (1). Data release at the level of individual surgeons may also lead to changes in case selection and potential avoidable harm to patients (2). In light of these concerns surrounding numerical data, the Health Safety and Quality Commission and Medical Council have therefore made the following suggestions around the release of surgical outcomes data in New Zealand (1,2):

· Transparency should be encouraged, with the release of data which is accurate, valid and meaningful. Outcomes other than mortality should be measured (including qualitative data) and these should be accessible to people of all levels of health literacy. 
· Data should be released at the level of surgical units rather than individuals. Aggregating data to this level increases statistical power and acknowledges the team-based nature of surgical care and the impact of team-work on outcomes. 
· Publication of outcome data needs clear explanations of context. Data should be carefully risk-adjusted for patient comorbidities and operation complexity.  

· There should be development of agreed national standards of data collection and measures across New Zealand, potentially facilitating the development of clinical registries. 
‘Days Alive and Out of Hospital’ (DAOH) is a novel and objective outcome measure which encompasses mortality and morbidity (causing prolonged hospitalization or readmission) within a single figure (6). By incorporating multiple factors into a continuous, patient-centered outcome, this measure has the potential to add statistical power to detecting treatment differences (6).  DAOH has been applied both internationally and in New Zealand (7), but not outside the context of heart failure. It is hypothesized that this may be a useful measure of quality of care in surgical patients. 
Surgical mortality would be expected to have an effect on the number of Days Alive and Out of Hospital, particularly if it occurs intra-operatively or early in the post-operative period. Likewise, surgical patients experiencing operative complications typically have longer stays in hospital than those who do not (8). It would thus be reasonable to expect that these patients would spend fewer Days Alive and Out of Hospital than their counterparts. Patients readmitted or returned to theatre would also be expected to experience fewer DAOH than patients who are not. However, because DAOH is yet to be applied to surgical patients, it is not known whether it will discriminate between the surgical patients who suffer death or other important operative complications, and those who do not. If DAOH does discriminate between these patient groups, it may be a useful measure to quantify the overall quality of care provided by a surgical team/unit and compare the unit’s performance with benchmark standards.
Cumulative Sum (CUSUM) analysis is another method of monitoring surgical quality. This has been widely used to monitor risk-adjusted surgical mortality rates over time. CUSUM has also been used to monitor rates other binary outcomes, such as return to theatre and anastomotic leak, in a cohort of colorectal patients (9). The method described by Bowles et al, using combined outcome measures, may be applicable to other surgical procedures, such as laparoscopic cholecystectomy (9).  If routinely collected, mortality and complication data of this sort could provide timely monitoring of the technical performance of individual surgeons or surgical units. It is unknown however, whether measureable complications occur at a rate of high enough incidence to enable meaningful comparison between individuals or units. 
Laparoscopic Cholecystectomy (LC
) is a common general surgical procedure, involving the removal of the patient’s gallbladder. This is a relatively safe procedure, with low mortality rates of 0.1% (10). Other operative complications are more common and potentially more appropriate measures of surgical proficiency. These include:
· Bile duct injury 

· Return to theatre

· Conversion to open 

Colectomy is another common general surgical procedure, involving the removal of all, or part of, the patient’s colon. Mortality is higher than for LC (4-7.5%) and therefore may be an appropriate measure of surgical performance (9). Other relevant complications which could be used to measure quality of care for surgical audit include:
· Anastomotic leak 

· Return to theatre 

DAOH has not been applied to patients undergoing these procedures. Hence, the impact of complications on DAOH for these procedures is not known. In New Zealand CUSUM analysis has been undertaken for LC, but only for rates of conversion to open (11). CUSUM analysis is yet to take place for colectomy patients in New Zealand, but has been successfully used in a cohort of Australian colorectal patients (9). 
Rationale of comparator medication/treatment
N/A
Studies of relevance 
1. “Days alive and out of hospital and the patient journey in patients with heart failure: Insights from the candesartan in heart failure: assessment of reduction in mortality and morbidity (CHARM) program” (6). This paper introduces DAOH as an outcome measure, and outlines its utility in heart failure (HF) patients. 
2. “Understanding changing patterns of survival and hospitalization for heart failure over two decades in New Zealand: utility of ‘days alive and out of hospital' from epidemiological data” (7). This paper describes the use of DAOH in a New Zealand population. 
3. “Time to CUSUM: simplified reporting of outcomes in colorectal surgery” (9). This paper demonstrates the use of CUSUM in colorectal patients. CUSUM graphs are constructed which monitor rates of various outcomes across time, including mortality, anastomotic leak and return to theatre. 
4. “The use of the CUSUM Technique in the assessment of trainee competence in new procedures” (12). This paper outlines the mathematics behind the use of CUSUM. 
Conclusion
The release of surgical outcomes data has been identified as a critically important issue by the Medical Council, the Health Safety and Quality Commission and the Ombudsmen. This is clearly a complex issue, with many stakeholders. While it appears inevitable that the release of this data will occur, there is contention about which specific outcomes should be measured. It is clear that relevant outcomes must be chosen which have high incidence and acknowledge the importance of teamwork. These outcomes should provide a benchmark for surgical care, guide quality improvement within surgical units and enhance public transparency around outcomes. 
This study will demonstrate two potential methods of quality control in surgical patients – DAOH and CUSUM. Rates of complications (including mortality) will be measured for two common General Surgical procedures; laparoscopic cholecystectomy and colectomy. The collected data will be used to assess whether the incidence of these outcomes is high enough to allow CUSUM analysis to occur. The effects of these outcomes on DAOH will also be assessed, to determine the utility of this metric in measuring the quality of surgical care.  It is hoped that DAOH and CUSUM will satisfy the pre-requisites set by the Medical Council and Health Safety Quality Commission, and prove to be useful measures of quality and surgical performance which can guide improvement and reassure the public of competency.  
2.
OBJECTIVES
We propose to answer the following clinically important questions:
1. Can DAOH be collected from existing data sources for patients undergoing selected general surgical procedures, and does it discriminate between patients who suffer death or other important complications and those who don’t with sufficient sensitivity and specificity to be useful as a tool for monitoring the standard of care at a unit level?

2. Can a set of important technical complications be identified for selected general surgical procedures and their rate of occurrence collected from existing data sources and if so, is the combined rate sufficiently high for useful application in CUSUM analysis of individual surgeon’s technical performance?

2.1 Primary Objective and Endpoint  
1. To apply DAOH to a retrospective cohort of general surgical patients and explore the utility of this metric in measuring overall quality of care. 
2.2 Secondary Objectives and Endpoints 

(i) To measure the rates of surgical complications, and the effect of these complications on DAOH. 

(ii) To measure the rates of surgical complications, and determine whether the incidence of these outcomes is high enough to create CUSUM graphs of surgical performance.

3.
STUDY DESIGN


3.1
Experimental Design

This observational study will take the form of a retrospective audit on consecutively admitted patients undergoing colectomy and laparoscopic cholecystectomy at Auckland City Hospital from 2010-2015. 
3.2
Subject Selection

3.2.1
Definition of Disease State/Issue to be studied
1. Patients undergoing Laparoscopic Cholecystectomy (+/- conversion to open). 
1.3 Bile duct injury or leak – any damage to the bile duct diagnosed intra-operatively, clinically or radiologically. 
1.4 Return to theatre – a return to theatre for any complication of the initial procedure. 

1.5 Conversion to open – intra-operative conversion from a laparoscopic cholecystectomy to an open cholecystectomy. 

2. Patients undergoing Colectomy (including right hemi-colectomy, transverse colectomy, left hemi-colectomy, sigmoid colectomy, subtotal or total colectomy, proctocolectomy)
2.3 Mortality – any inpatient death. 

2.4 Anastomotic leak – any leak suspected clinically or radiologically, or operatively-proven. 

2.5 Return to theatre – a return to theatre for any complication of the initial colorectal procedure. 

4.2.2 Source and Number
The annual number of patients undergoing these procedures at ACH was not available. The following values are estimates based on volume at different DHBs wit
h a similar catchment area. 
1. 2000 
2. 2000

3.2.3
Entrance Criteria

Inclusion criteria will include the following: 

1. Males and females, age 18 years and over at the time of the procedure. 

2. Patients undergoing acute or elective surgery for the above procedures, between January 1st 2010-December 31 2015 (inclusive) under the Department of Surgery at Auckland City Hospital. 
Exclusion Criteria
1. Patients whose full data set is not obtainable from hospital records.
3.3
Study Medication/intervention


3.3.1
Form
N/A
2.5.2 Dosing Schedule
N/A
2.5.3 Prohibited Concomitant Medications
N/A
3.4
Study Procedure

3.4.1 
Sequence of Procedures
Study Flow Chart
	
	Visit 1
	Visit 2
	
	
	
	
	

	
	Preadmission clinic
	Day of surgery
	Post op day 1
	
	
	discharge
	30 day phone follow up

	Informed Consent
	x

	
	
	
	
	
	

	Entry criteria
	
	
	
	
	
	
	

	Demographics
	
	
	
	
	
	
	

	Medical and surgical history
	
	
	
	
	
	
	

	ECG
	
	
	
	
	
	
	

	Adverse events
	
	
	
	
	
	
	

	Randomisation
	
	
	
	
	
	
	

	Study drug administration
	
	
	
	
	
	
	

	Duration of anaesthesia recorded
	
	
	
	
	
	
	


1. Patients meeting eligibility criteria (as described above) will be identified from the hospital electronic database. 

2. Patient records will be searched by an investigator (HA) and relevant information from the Otago Audit System recorded on a secure spreadsheet. 
3. Patients meeting eligibility criteria whose full dataset is not obtainable from the Otago Audit System will be identified. 

4. Electronic records (Concerto) and paper records will be searched for patients whose full dataset is not obtainable from the Otago Audit System. 

5. A second investigator (TBC) will review the dataset. Any discrepancies between investigators will be identified and resolved. 

6. Analysis of data will occur, as outlined below. 

3.4.2
Steps to be Taken if There is Clinical Evidence of a complication  
This is a retrospective audit, aiming to measure the rates of complications. It is expected that complications will be identified. If the rates of complications are significantly higher than expected, the Department of General Surgery at Auckland City Hospital will be notified. 
1. Preoperative period

N/A
2. Intraoperative period

N/A
3. Postoperative period.

N/A
3.4.3
Clinical Observations

N/A
4.
EXPERIMENTAL CONTROL


4.1
Randomisation
N/A

4.2
Blinding Procedure

N/A

4.3
Case Report Forms
Case report forms will be collected from the Otago Audit System used at Auckland City Hospital. 

4.4
Compliance Checks
N/A

4.5
Patient Completion/Withdrawal
N/A

4.6
Continuation of Therapy
N/A
4.7
Repeat and Special Laboratory Tests
N/A

4.8
Concomitant Medications and other Treatments
Data surrounding concomitant medications/treatments will not be recorded as part of this study. 

4.9
Adverse Experiences
NA – retrospective audit of clinical records only. 
 

4.11
Emergency Unblinding of Study Drug
N/A. 
5.
DATA MANAGEMENT PROCEDURES


5.1
Review and Confirmation of Case Report Forms

Case report
 forms from the Otago Audit System will be reviewed by an investigator (HA). The Otago Clinical Audit System for General Surgery contains the following information:
· Patient name, gender, NHI and date of birth

· Admission Date and Admission Status (acute, inpatient, unplanned re-admission). 

· Operation date, start and end time, operator and assistants. 

· ASA status

· Timing of operation (emergency, urgent, arranged)

· Operation category (major 1 and 2, intermediate, minor) and wound category

· Pre-op diagnosis and final diagnosis. 

· Procedure. 

· Complications. 

An example of the Otago Audit System Case Form is shown below:
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6.2 Data Base Production and Verification
Information collected from the Otago Audit System will be used to produce a database of 
laparoscopic cholecystectomy and colectomy patients and operative complications. The national system shows all inpatient admissions to Auckland City Hospital. It is hoped that Days Alive and Out of Hospital will be able to be automatically extracted from these electronic records. The following information will be collected in an Excel Table. An example of the patient database is shown below. 
	Study ID
	Age
	Gender
	Admission date
	Admission status
	procedure
	Operation date
	Operator
	ASA
	Timing of operation
	Operation category
	Complications
	DAOH

	
	
	
	
	
	
	
	
	
	
	
	
	


In cases where the full dataset is not extractable from the Otago Audit System, patients’ electronic (Concerto) and paper records will be searched. Information collected from case report forms will be confirmed by a second investigator (TBC). 
Data will be stored on an Excel spreadsheet on a secure hard driv
e which is only accessible to the study investigators. Information around specific surgeons undertaking procedures will be anonymized. 

6.
STATISTICAL CONSIDERATIONS

6.1
Patient Categories

For the purposes of statistical analysis patients will be divided into those undergoing laparoscopic cholecystectomy and those undergoing colectomy.  
DAOH analysis will be carried out on every case in the study.
 CUSUM analysis of complication rates will take place for each group (laparoscopic cholecystectomy and colectomy) separately.  


6.2
Sample Size and Power
This must be considered individually for both statistical procedures (DAOH and CUSUM) which will be carried out on the data set. 
DAOH:

· The following inputs are expected to contribute to DAOH in surgical patients:

· Mortality 

· Average length of stay, which is closely related to complications 

· Readmission to hospital 

· For laparoscopic cholecystectomy patients:
· Mortality rates are <0.1% (10)
· The average total length of stay is approximately 6 days (13)
· Readmissions occur in approximately 6% of cases, with an average extra stay of 5 days (13) 

· Bile duct leak increases the average length of stay by 1.51x (8) 

· For colectomy patients

· Mortality is between 4-7.5% (9)
· Average length of stay is approximately 10 days (14) 

· Average length of stay is up to 3.4x higher in patients with anastomotic leak than those without (8) 

CUSUM:

· Laparoscopic cholecystectomy (2000 patients) 
· Bile duct injury occurs in 0.5%-2% (15,16,17)
· Return to theatre occurs in 0.3% (10)
· Conversion to open cholecystectomy occurs in 3-14% (18,19)
· Colectomy (2000 patients)
· Anastomotic leak occurs in 2-5% (9)
· Return to theatre occurs in 4-11% (9)
· Mortality occurs in 4-7.5% (9)

6.3
Statistical Methods

· Days Alive and Out of Hospital
· DAOH analysis will be performed on each case of laparoscopic cholecystectomy and colectomy. 

· Days Alive and Out of Hospital will be defined as the number of days spent alive and out of hospital, over the 30-day period after the patient’s operation. Calculating this figure requires the number of “Days Alive in Hospital” and the number of “Days Dead”. 
· Days Alive In hospital (DIH) will be defined as the number of days spent in hospital over the 30 day post-operative period. This will be obtained by adding the durations of each individual hospital stay over this period.
· Days Dead (DD) will be defined as the number of days from the patient’s death until the end of the 30-day post operative period. 
· DAOH will be calculated as 30 - (DAIH + DD)

· CUSUM analysis. 

· CUSUM analysis will take place by the method described by Bolsin et al (12). 
· For each complication, boundaries will be agreed upon by the investigators, following review of the literature and consultation from general surgeons, including AB. 

· Graphs of cumulative failure against attempt number will be constructed (12). 

6.4
Interim Analysis

Interim analysis will take place continuously. Once data for a case are extracted, the outcomes will be added to the relevant, pre-existing CUSUM curve.
 
All data collected will be reviewed in February 2017. 
6.5
Planned Sub-Group Analysis

· Days Alive and Out of Hospital:
· Mean “Days Alive and Out of Hospital” values will be calculated for laparoscopic cholecystectomy and colectomy. 
· Mean DAOH values will be calculated for the following subgroups, to demonstrate the effect of complications on this measure.
· Lap cholecystectomy patients
· no complications. 
· Bile duct injury

· Return to theatre

· Conversion to open

· Colectomy patients
· no complications

· Inpatient mortality

· Anastomotic leak

· Return to theatre

· Two bar charts will demonstrate the distribution of DAOH for laparoscopic cholecystectomy and colectomy patients. 

· CUSUM

· CUSUM curves will be constructed for each of the following outcomes, provided the incidence is high enough:

· Lap Cholecystectomy
· Bile duct injury

· Return to theatre

· Conversion to open

· Colectomy

· Mortality

· Anastomotic leak

· Return to theatre. 
6.6
Planned Substudies
N/A
6.7
Missing Data

If data are missing from the Otago Audit System, patients’ electronic and physical records will be searched for the relevant information. Patients whose full set of data is not identifiable after accessing the Otago Audit System and physical/electronic records will be excluded from this study. 

6.8
Procedures for Amendments to Statistical Plan

N/A
6.9
Projected rate of recruitment/timeline
HDEC and UoAHPEC Ethics S
ubmissions – September 2016. 
Data Collection November 2016-May 2017

Initial Trial Analysis March 2017

Data Analysis June 2017-August 2017

Honors Dissertation September 2017-October 2017

7.
PERSONNEL RESPONSIBILITIES


7.1
Investigators
HA will be responsible for data collection from the Otago Audit System. This data will be verified by a second investigator (TBC). 
AB, AM, and JH will supervise data collection, review the initial trial analysis, assist with data analysis and report writing and guide the overall direction of the project. 


7.2
Pharmacist

N/A

7.3
Monitor

N/A

7.4
Sponsor

N/A

7.5
Steering Committee and Adjunct Committees
AM is Chairman of the Health Safety and Quality Commission. 
Steering Committee

Endpoint Adjudication Committee (EAC)

Data Safety & Monitoring Committee (DSMC)
8.
ADMINISTRATIVE PROCEDURES


8.1
Amendments to the Protocol

N/A

8.2
 Early Termination or Extension of the Study

If the hypotheses are proven correct, that is; DAOH is easily extractable and distinguishes between patient’s experiencing various outcomes, it is hoped that analysis of further operations across different specialties will take place. 

8.3
Drug Accountability

N/A

8.4
Drug Packaging and Labelling

N/A

8.5
Storage of Study Drugs

N/A

8.6
Confidentiality/Publication of Study Results

Data 

8.7
Retention of Records


8.8
Audits

9.
ETHICS PROCEDURES


9.1
Guidelines for Good Clinical Practice

N/A

9.2
Precautionary Advice

N/A

9.3
Participant Information Sheet and Consent Form
N/A

9.4
Ethics Committee

UoA HPEC ethics, HDEC ethics, ADHB ethics submissions to be made. 
9.4
Trial Registration
N/A
10.
REGISTRY OF DOCUMENTS
N/A
11.    REPORTING DATES
BMedSciHonours dissertation submitted November 2017. 

The Ombudsmen has suggested that outcomes data be made available by 2021, with yearly updates on progress each year from June 2017. 
12.
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Appendix (to be published with final manuscript): 






�Even though you have done a very good job of listing your abbreviations at the start of the protocol, you should always define them in full when used for the first time in the text


�If these are DHB numbers that might be too large? Or are all of these patients in the ADHB referred to Auckland City? 


�I don’t think you will want to get informed consent. I expect this will be a retrospective audit in which we will need to get ethcis approval but can probably avoid informed consent (too many patients, impractical, minimal risk)





Why don’t you remove this section – its not really relevant for your project


�I think you should investigate how many of these data points we can extract automatically from existing databases


PIMMS


SAFERSLEEP


MOH minimal dataset (DAOH endpoints)


Or are these all in the Otago clinical audit system (I haven’t heard of this before so I am unsure myself – is this something that ends up in a database that we can query electronically?)


�You will need to add something here that shows that while you need to match data across databases, you will protect patients identity. For example, you might match using age, gender and admission date, but in our database we will only have a study id number (no NHI, no names)


�Perhaps better on an ADHB or university research drive, password encrypted 


�You can assign them their own study numbers too perhaps? S001 for example. 


�May be easier to do this in one big go – but up to you. You could specify the number of patietns just arbitrarily where you want to do an interim analysis (eg half)


�Probably not – how will you know if it ws missing or if it just didn’t occur? What about the need to test your measures in real world clinical data. If you want a full dataset for every patient across all of the things you have specified you might find a lot of them drop out!


�Just UOA (one or the other and as a student you qualify for UOA)





Please add ADHB research locality board approval though :)
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