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SCIENTIFIC PROTOCOL
Study Title:  Reducing hospital length of stay and readmission rates in surgical inpatients with diabetes mellitus through improved glycaemic control using an automated glucose system.

Chief Investigator: Irene Kopp
Investigators: Associate Professor Emily Hibbert, Dr Jeff Ahn, Dr Kathryn Williams, Professor Michael Cox
Background:

Diabetes mellitus (DM) prevalence has trebled in the last 25 years (AIHW, 2014).  DM is the fastest growing chronic condition in Australia, increasing at a faster rate than other chronic diseases such as heart disease and cancer (AIHW, 2016).  Poorly controlled diabetes in hospital has patient safety issues and is associated with increased hospital Average Length Of Stay (ALOS), higher Readmission Rates (RR), increased morbidity, mortality and cost.  Across The Nepean Blue Mountains Local Health District (NBMLHD) hospitals the ALOS for patients with DM is longer than for those without DM across all specialties. At Nepean Hospital surgical inpatients’ ALOS is almost doubled for those with DM compared to those without. In 2016/17, the biggest disparity in ALOS was for unplanned surgical admissions (10.6 Days DM v 5.9 days non-DM). Surgical 28 - day readmission rates (RR) were also higher: 9.8% with DM vs 7.7% without DM. 
The ALOS for patients without diabetes in NBMLHD (2012-14) was 3.3 days, with the average total cost $4,801 per patient, the ALOS for patients with DM as a co-morbidity was 5.8 days ($8,241). The direct cost reduction of an average 1 bed day LOS reduction for patients with DM would have been almost 3.9 million in the 2013-2014 financial year.  In NBMLHD, there is extreme pressure on surgical beds with high wait times for surgery. 2016-2017 financial year data shows that 14-15% of surgical inpatients across the 3 NBMLHD surgical hospitals have diagnosed DM, although the true figure is likely double, based on AUSDIAB study data where 50% of patients with DM were undiagnosed. At Nepean Hospital in 2016-2017, ALOS for those with DM was nearly double those without DM for both elective and emergency surgical patients (4.3 days vs 2.5 days and 10.6 days vs 5.9 days). As half of patients with DM are undiagnosed we anticipate that overall cost savings would be double this conservative estimate.  

Medication errors relating to insulin and oral hypoglycaemic medications may in part contribute to the disparity in LOS between patients with and without DM and are likely often preventable. Medication errors are the second most frequently notified incidents in the NSW Public Health System, second only to falls (CIM Report 2010). Medication errors increase the average length of stay in hospitals (Weingart et al. 2000) causing significant economic consequences. 1% of the total health budget is spent on the management of medication errors in hospitals - about $500 million/year. Insulin errors account for about 15% of high risk medication incidents (Wilson et al. 1995). It is estimated that 50% of adverse events are preventable
This prospective study will test the impact of optimizing glycaemic control in patients identified with DM admitted under surgical teams in 2 surgical wards at Nepean Hospital 
on LOS and RR. It will use a novel connectivity glucometer to directly upload individual patient BGLs and send them remotely to the Diabetes Service staff for rapid, time efficient review by the Diabetes Team. Barcoded medical record number patient identifiers will facilitate this approach, reducing time spent by nursing staff to ensure patients are correctly identified and linked to their glucometer readings.  Improving glycaemic control with a dedicated Glucose Control Team (GCT) in patients with DM, even without a technology enhanced approach, has been shown to reduce length of stay by up to 1.5 days LOS 3.8+/- 3.3 days for GCT patients compared with 5.3+/- 4.1 days for control group patients (Munoz et al 2011).
A significant proportion of patients admitted to hospital have diabetes. DM may be the cause of the admission directly or indirectly, but more frequently it is a co-morbidity where the patient is admitted for the treatment of a separate condition. The vast majority of patients are not admitted under the care of a diabetes specialist team but under the care of a different specialty relevant to their presenting problem. These clinicians are likely to have less specific knowledge of the treatment of diabetes. Our data clearly show that patients admitted to hospital with diabetes remain in hospital longer than patients without diabetes.
We plan to develop a more proactive and integrated approach to inpatient diabetes management, with the emphasis on early identification and treatment of patients admitted with DM through a proactive technology-assisted approach.  The AMSL Connectivity glucose and ketone meter will replace the current AMSL StatStrip glucose and ketone meters in wards E3I and E3H. The Connectivity meter has TGA approval and NBMLHD Biomedical Department approval. Each patient will receive a bar code wrist band on admission to the ward with patient ID/MRN.  When staff are performing a glucose or ketone test they will first scan the patient’s bar code then perform the finger-prick glucose/ketone test, in order to link their glucose and ketone levels with the patient ID/ MRN.  All results will be automatically uploaded when the meter is docked in its docking station. Results can be automatically uploaded to The Electronic Medical Record (EMR) as well as to the Diabetes Service through the Nova Biomedical, NovaNet software.  The glucose results will be viewed by diabetes educators daily, with review of patients in whom there are glucose levels recorded lower than 4mmol/L and higher than 10mmol/L.  These patients will be reviewed as soon as possible but within 24 hours and actions will be taken to prevent future hypoglycaemia or hyperglycaemia.   
The LOS data for patients with diabetes during the duration of the project will be compared with LOS data for patients with diabetes in the 2 years prior to project commencement. Readmission rates will also be calculated and compared with readmission rates for patients with diabetes in the 2 years prior to project commencement. An economic evaluation of the project will also be carried out to determine whether the predicted major cost savings from reduced length of stay and readmissions are realized.  If the proposed outcomes are achieved, the project will become essentially self-funding in the longer term through the cost savings generated. It will then be rolled out to other wards across the hospital. 
AIMS OF THE STUDY:
To determine whether a proactive technology-assisted approach to glucose monitoring and management:

1. Improves glycaemic control, with good in hospital glycaemic control defined as having glucose levels 5-10mmol/ and avoiding levels of < 4mmol/l or >10mmol/l.
2. Reduces Average Length of Stay (ALOS) in patients with DM compared with those without DM and compared with recent historical ALOS and 28 day RR in inpatients
3. Reduces 28 day RR in patients with DM compared with those without DM and compared with recent historical 28 day readmission rates

4. Reduces the risk of surgical complications in surgical inpatients, particularly surgical site infection.
5. Reduces the cost of hospital admissions in patients with diabetes.

METHODS:
This prospective intervention study consists of 3 phases:
· Phase 1 (non-intervention): ensuring efficient and complete capture of all glucometer data and uploading it remotely to the diabetes service using the new connectivity glucometers in the current basic work flow to provide baseline pre-intervention glucose data.
· Phase 2 (intervention):  review of glucometer data by diabetes team and intervention by GCT to optimize glycaemic control. 
· Phase 3:  Data analysis
Phase 1: Diabetes management as usual
Prior to commencement of Phase 1, there will be comprehensive training of all nursing staff on use of the connectivity meters.  Ward clerks will be trained on printing of barcoded wristbands.  Once staff are competent using the new technology and glucometer data are routinely being uploaded remotely to the Diabetes Service, we will commence Phase 2, with a minimum of 1 month of data capture planned prior to Phase 2. 
Diabetes educators will provide standard diabetes care to optimize glycaemic control including: 

· Patient education

· Staff education

· Instigation of dietitian review of patients
· Instigation of review of patients by Endocrinology team doctors

Phase 2: Intervention phase
In Phase 2, glucometers will have optimal and critical glucose ranges set to alert ward staff to abnormal glucose levels.  Glucometer data will be reviewed remotely by diabetes educators in the diabetes service.  All patients with a Blood Glucose Level (BGL) below 4mmol/L and above 10mmol/L will be assessed by a diabetes educator and strategies implemented to optimize glucose control. Monitoring of ward procedure will occur to ensure that data recorded are accurate and as complete as achievable.

Diabetes educators will provide standard diabetes care to optimize glycaemic control including: 

· Patient education

· Staff education

· Instigation of dietitian review of patients
· Instigation of review of patients by Endocrinology team doctors
A basal bolus booster regimen of insulin administration will be employed where required.  This is standard practice in many hospitals as it has been shown to improve glycaemic control (Perera. 2011).  It has not yet been implemented as standard practice at Nepean Hospital, but is currently being sent for approval to the Drug Committee. It will be implemented once approved by the drug committee, which may occur in Phase 1 or 2. 
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Phase 3 will consist of data analysis.  This will occur in part contemporaneously with phase 2 to identify the impact of interventions on both glycaemic control and on the study outcome measures.
Pilot Site 

Two surgical wards in Nepean Hospital (E3I and E3H).
Sample Size.
[image: image2.png]We anticipate that there will be approximately 100 patients with diabetes mellitus in Phase 1 (Management as usual) phase and approximately 100 patients with diabetes mellitus in Phase 2 (Intervention).

Data collection 
Data collection will be of glucometer readings for individual patients, linked to individual patient medical record numbers (MRNs).
Data analysis                                                                                                                        Data analysis will compare:

1. Outcomes pre and post intervention for study data

2. Outcomes post - intervention compared with historical controls for the same time periods in the previous year. 

Chi squared tests will be used for comparison of categorical variables. T-tests or non-parametric tests will be used for continuous variables, depending on whether the data are normally distributed or not. 

Data analysis will compare outcomes of percentage of glucose levels within the optimal range during phase 1 with levels during phase 2, significant hypoglycaemic episodes and hyperglycaemic episodes, Average Length Of Stay (ALOS) and 28 day readmission rates. Average length of stay will also be compared with the ALOS for patients with and without diabetes during the same time periods in the year prior to the project.

Data Management 
Data will be stored in a password protected database on the Diabetes Service Server. Any hard copy data will be stored in a locked filing cabinet within the Diabetes Service.  Data will be retained for a minimum of 15 years.
REPORTING
Data that is collected will be managed by the researchers. The findings will be written up and published in peer-reviewed journals and presented at relevant conferences. The impact of this research can be used to develop innovative models of care for diabetic patients as well as recommendations for training in hospitals and other hospital areas.  

Ethical Considerations
Glucometer data will be received by the Diabetes Service and researchers linked to patient MRNs so that individual patients can be identified and reviewed by diabetes educators where their glucose levels are outside optimal glucose targets. For the purposes of analysis, patient data will be coded so that individual patients are not identifiable. 
Contact details

Irene Kopp- 
Diabetes Service

Level 3, West Block, Nepean Hospital

P: (02) 4734 3974, 
e: irene.kopp@health.nsw.gov.au p: (02) 
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