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Audit support for allogeneic pancreatic islet cell transplantation for type 1 diabetes mellitus 
Objective of the audit

The objective of this audit is to assist individual clinicians and NHS trusts to implement this NICE interventional procedures (IP) guidance where special arrangements have been specified. The audit criteria and data collection tool are intended to be used as part of a local audit project, by either using the whole tool or relevant parts in a local audit template.
Audit criteria and standards

This document provides audit criteria (table 1) informed by the NICE IP guidance and the evidence considered by the NICE Interventional Procedures Advisory Committee in advising NICE on the contents of that guidance. Users can cut and paste these criteria into their own programmes. The standards (where given) are based on the evidence available. Where there is insufficient evidence, no standard is given. In this situation, a local standard should be determined based on regular monitoring.
Dataset and data collection tool
Data required for audit of this procedure are given in table 2. This dataset is intended to be collected for each patient (or sometimes each procedure) by the clinical team providing the treatment. To assist with the collection of data to support the suggested audit criteria, a tailored data collection tool has also been provided (table 3). Suggestions on where you might find relevant information are included although this may be different in your service. This can be used or adapted for use by the trust.
Patient groups and sample
As the numbers receiving this treatment will be relatively small, it is suggested that all patients who have undergone allogeneic pancreatic islet cell transplantation for type 1 diabetes mellitus should be included in the audit.
Data sources

The audit criteria may require data to be collected from a range of sources, including policy documents and patient records. Suggestions are indicated in table 2.

Re-audit

Whether the audit confirms full or partial compliance, re-auditing is a key part of the audit cycle. If the first data collection and analysis shows room for improvement, an action plan should be developed and the audit re-run once changes to the service have had time to make an impact. Depending on the nature of the changes, this could take weeks or months. This process should be continued until the results of the audit meet the standards.

Adverse events

To ensure that any valuable insight regarding unexpected consequences of this procedure is shared among clinicians, each adverse event should be documented and details forwarded to the National Patient Safety Agency's (NPSA) National Reporting and Learning System. 
Further guidance
Click here for further guidance and generic templates to support the reporting and monitoring of the audit of NICE guidance in your organisation.
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	Table 1. Audit criteria: These are the audit criteria developed by NICE to support the implementation of this guidance. Users can cut and paste these into their programmes or they can use this template.



	Criterion 1
	The proportion of patients receiving allogeneic pancreatic islet cell transplantation for type 1 diabetes mellitus for the first time within a given period who have (A) received written information on the procedure and any possible complications, (B) had a discussion with the clinician about the procedure which is documented in the notes and (C) given written consent to treatment (or have a completed and signed Consent Form 4) (see table 2 dataset items A, B, C)

	Exceptions
	None

	Settings
	Interventional radiology departments – specialist centres

	Standard
	100%

	Definitions
	The DH 'Good practice in consent' initiative produced formal processes and documents for full and informed consent. The correct documents should be used to support the consent process for all investigations and treatments. Specific information regarding the treatment should be provided. If the patient is not capable of providing consent, the information and discussion elements should apply to the patient’s delegated carer/guardian.

	Criterion 2
	The proportion of patients receiving allogeneic pancreatic islet cell transplantation for type 1 diabetes for the first time within a given period who have experienced a reduction in the number of severe hypoglycaemic episodes at 

· 6 months (see table 2 dataset items D,O)
· 1 year (see table 2 dataset items D,V)
following the completion of the procedure.

	Exceptions
	Patients who die or are lost to follow-up within the period (dataset items M,U). This number should be reported separately alongside the results.

	Settings
	Interventional radiology departments – specialist centres

	Standard
	Insufficient evidence to set a standard

	Definitions
	Severe hypoglycaemia is defined as an event requiring the assistance of another person to actively administer carbohydrate, glucagon, or other resuscitative actions OR associated with sufficient neuroglycopenia to induce collapse, seizure or coma, even if recovery is then spontaneous without third party assistance. If available, a measurably low blood sugar glucose concentration and rapid relief by administration of appropriate carbohydrate is considered sufficient evidence (modified from American Diabetes Association Workgroup on Hypoglycaemia
). This information should be documented in the patient’s record or obtained from the patient’s history. 

In a study of 112 patients, the proportion of patients who experienced a severe hypoglycaemic episode in the year following transplantation was 4.5% compared with 82% in the year prior to transplantation. In another study of 65 patients, there were improved scores of hypoglycaemic severity, and diabetic control was significantly improved compared with baseline for up to 4 years after transplantation. 
The number of infusions of islet cells given over the period (table 2 dataset item K1, 2) should be considered when analysing the results. 
Further annual assessments may be valuable and, if possible, are encouraged.

	Criterion 3
	The proportion of patients receiving allogeneic pancreatic islet cell transplantation for type 1 diabetes for the first time within a given period who have an HbA1c < 7% at
· 6 months (see table 2 dataset items, P)
· 1 year (see table 2 dataset items, W)
following completion of the procedure

	Exceptions
	Patients who die or are lost to follow-up within the period (dataset items M, U). This number should be reported separately alongside the results.

	Settings
	Interventional radiology departments – specialist centres

	Standard
	Insufficient evidence to set a standard

	Definitions
	HbA1c is a key surrogate marker of long-term complications risk and the current clinical goals of islet transplantation are prevention of severe hypoglycaemia and maintenance of HbA1c <7%.  Further annual assessments after transplantation would be valuable and if possible, are encouraged.

	Criterion 4
	The proportion of patients receiving allogeneic pancreatic islet cell transplantation for type 1 diabetes for the first time within a given period who experience 
· primary graft failure as assessed at 3 months following completion of procedure (see table 2 dataset item N)
· secondary graft failure at 1 year following completion of procedure (see table 2 dataset items G, O, P,Q, R and V, W, X, Y)

	Exceptions
	Patients who die or are lost to follow-up within the period (see dataset items M, U). This number should be reported separately alongside the results.

	Settings
	Interventional radiology departments – specialist centres

	Standard
	There is evidence of primary failure (see Edmonton study
). Insufficient evidence to set a standard

	Definitions
	Primary graft failure is when the transplant fails to deliver any endogenous insulin from the beginning. This is clinically defined as when there was no reduction in the patient’s insulin requirements or frequency of experience of severe hypoglycaemia or detectable rise in C-peptide at 3 months.
Secondary graft failure is when there is a period of success noted within the first 3 months, for example, detectable C-peptide, halving of insulin requirement, major improvement in HbA1c or absence of severe hypoglycaemia, and then failure, such as, a return to previous insulin requirements, hypoglycaemia and no perceptible C-peptide. 

In a registry study, complete graft failure was reported in 13% (15/112) of patients. A second case study reported a failure rate of 28% (10/36).
The number of infusions of islet cells given over the period (see table 2 dataset item K1, 2) should be considered when analysing the results.

	Criterion 5
	The proportion of patients receiving allogeneic pancreatic islet cell transplantation for type 1 diabetes for the first time within a given period who have detectable concentrations of C-peptide at
· 6 months (see table 2 dataset item Q)
· 1 year (see table 2 dataset item X)
following completion of the procedure.

	Exceptions
	Patients who die or are lost to follow-up within the period (dataset items M, U). This number should be reported separately alongside the results.

	Settings
	Interventional radiology departments – specialist centres

	Standard
	Insufficient evidence to set a standard

	Definitions
	An important association of hypoglycaemia protection is the possession of C-peptide, indicating endogenous insulin secretion. This is an important marker of on-going graft function. C-peptide concentrations are affected by fasting status, insulin levels, blood glucose level and renal function at the time of testing. Consideration of the number of samples reported (Q2) and whether they were predominantly in the normal fasting range (Q3) is relevant to the interpretation of the results of this audit. 
The number of infusions of islet cells given over the period (table 2 dataset item K1, 2) should be considered when analysing the results. 
Further annual assessments may be valuable and if possible, are encouraged.

	Criterion 6
	The proportion of patients receiving allogeneic pancreatic islet cell transplantation for type 1 diabetes for the first time within a given period who experience one or more

· procedural complications such as portal vein thrombosis, haemorrhage (see table 2, dataset items L) 

· complications related to the immunosuppression (see table 2, dataset items T)

	Exceptions
	Patients who die or are lost to follow-up within the period (dataset items M,U). This number should be reported separately alongside the results.

	Settings
	Interventional radiology departments – specialist centres

	Standard
	Insufficient evidence to set a standard

	Definitions
	Procedural complications such as portal vein thrombosis or portal vein puncture resulting in haemorrhage are not uncommon. Rates of 17% have been reported. 
Haemorrhage should be defined as one or more of the following: a fall in haemoglobin of 2 gm/100 ml or more, a need for blood transfusion, and/or a need for intervention to arrest haemorrhage.
Equally, complications related to the immunosuppression regimen (started immediately before the procedure and continued for long after the procedure) are a major risk, such as mouth ulcers, infections, hypertension, impaired renal function, hyperlipidaemia and cancers.  Baseline renal function is required to establish renal toxicity and its severity following immunosuppression therapy (see table 2, dataset item I). The results of these criteria should be reported by the type and nature of complication as well as the total. 
The number of infusions of islet cells given over the period (see table 2 dataset items K1, 2) should be considered when analysing the results.

Further annual assessments after transplantation would be valuable and where possible, are encouraged.

	Criterion 7
	The proportion of patients receiving allogeneic pancreatic islet cell transplantation for type 1 diabetes for the first time within a given period who have improved average scores in disease-specific quality of life at 

· 6 months (see table 2, dataset items H, S)

· 1 year (see table 2, dataset items H, Z)

following the procedure compared to pre-procedural scores.

	Exceptions
	Patients who die or are lost to follow-up within the period (dataset items M, U). This number should be reported separately alongside the results.

	Settings
	Interventional radiology departments – specialist centres

	Standard
	Insufficient evidence to set a standard

	Definitions
	Average scores for all three scales (‘satisfaction’ with treatment, ‘impact’ of treatment on quality of life, and ‘worry’ about future impact of diabetes on quality of life) of the Diabetes Quality of Life (DQoL) survey improved significantly from baseline in a study of 23 patients over 3 years. Such surveys allow the review of treatment from a patient’s perspective.  

Other disease-specific tools which assess quality of life include the Audit of Diabetes-Dependent Quality of Life (ADDQoL) and the Diabetes Treatment Satisfaction Questionnaire (DTSQ). Quantitative questionnaire evaluation of hypoglycaemia fear and awareness should also be considered employing the validated Hypoglycaemia Fear Survey (HFS) and Clarke Hypoglycaemia Awareness Questionnaire. 

The number of infusions of islet cells given over the period (see table 2 dataset item K1, 2) should be considered when analysing the results.
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	Table 2. Dataset: This defines the data items required within the audit criteria given in table 1.


	Data
item ref.
	Data items required per patient
	Data source
	Data variable type

	 
	Consent
	 
	 

	A


	Received written information on the procedure and any possible complications
	Data collection form or patient record
	Y/N

	B
	Had a discussion with the clinician about the procedure which is documented in the notes
	Data collection form or patient record
	Y/N

	C
	Written consent to treatment (or a completed and signed Consent Form 4) obtained
	Data collection form or patient record
	Y/N

	
	Baseline data
	
	

	D
	Number of severe hypoglycaemic episodes in year prior to procedure
	Patient health record or patient history
	Number

	E
	Pre-procedural HbA1c
	Data collection form or patient record



	%

	F
	Pre-procedural C-peptide concentration
	Data collection form or patient record


	Concentration (nmol/l)

	G (1,2)
	Pre-procedural weight and insulin requirement
	Prescriptions, or patient record
	Total daily dose of insulin in units and corrected as units per kg body weight

	H
	Pre-procedural disease-specific quality of life (assessed through Diabetes Quality of Life (DQoL) questionnaire or other measure).
	Quality of life or other survey tool
	Scores from questionnaire

	I
	Baseline renal function
	Data collection form or patient record
	Serum creatinine level, creatinine clearance or eGFR.

	J
	Procedure undertaken alongside other surgery
	Data collection form or patient record
	Y/N; Nature of other surgery

	K (1,2)
	Number of additional infusions given within 6 months and 1 year of initial infusion procedure
	Data collection form or patient record


	1.Number at 6 months; 2. Number at 1 year.

	
	Adverse events (intraprocedural and procedure-related)
	
	

	L
	Complications during procedure, for example portal or mesenteric vein thrombosis or haemorrhage. 
	Radiology procedure record, data collection form or patient record
	Number and type of complications

	
	Effectiveness (post-procedural)
	
	

	M
	Alive at 6 months
	Office of national statistics; General practice
	Y/N

	N
	Primary graft failure at 3 months (graft function)
	Data collection form or patient record
	Y/N

	O
	Number of severe hypoglycaemic episodes in 6 months following procedure
	Data collection form or patient record
	Number

	P
	HbA1c at 6 months
	Data collection form or patient record
	%

	Q (1,2,3,4)
	C-peptide concentration at 6 months, number of samples and fasting range.
	Data collection form or patient record
	Concentration (nmol/l)

	R
	Weight and insulin requirements at 6 months 
	Data collection form or patient record
	Total daily dose of insulin in units and corrected as units per kg body weight

	S
	Disease-specific quality of life (assessed through Diabetes Quality of Life (DQoL) questionnaire or other survey tool) at 6 months.
	Quality of life or other relevant survey tool
	Scores from questionnaire or tool

	
	Adverse events (post-procedural)
	
	 

	T
	Complications related to immunosuppression regime such as renal toxicity, hypertension, cancer, and mouth ulcers.
	Data collection form or patient record
	Number and type of complication

	
	Effectiveness (longer term)
	
	

	U
	Alive at 1 year
	Office of national statistics or general practitioner
	Y/N

	V
	Number of severe hypoglycaemic episodes at 1 year 
	Data collection form or patient record
	No. at 1 year

	W
	HbA1c at 1 year 
	Data collection form or patient record
	%

	X (1,2,3,4)
	C-peptide concentration at 1 year 
	Data collection form or patient record
	Concentration (nmol/l)

	Y
	Weight and insulin requirements at 1 year 
	Data collection form or patient record
	Total daily dose of insulin in units and corrected as units per kg body weight

	Z
	Disease-specific quality of life (assessed through Diabetes Quality of Life (DQoL) questionnaire or other survey tool) at 1 year
	Quality of life tool or other relevant survey
	Scores from quality of life tool

	
	Aggregated data / denominators
	
	 

	A
	The number of patients who receive allogeneic pancreatic islet cell transplantation for type 1 diabetes for the first time within a given period
	Patient administration system or clinical information system
	Number
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	Table 3. Data collection tool: This is the data collection tool developed by NICE to support the collection of data to undertake the audit. Users can cut and paste these into their programmes or they can use this template.

Complete one form for each patient. For definitions please refer to the audit criteria and/or NICE guidance.


	Patient Identifier:
	Sex:   

M  /  F
	Age:
	Ethnicity:

	Time period for audit (e.g. 1 year in which patients received this interventional procedure):

	From:
	To:

	Did patient have interventional procedure within given time period?
	Yes*:


	No:

(If ‘No’, data collection completed)

	*The sum of forms stating ‘Yes’ to this question (less any exclusions identified in criterion definition) = the denominator (a)

	Criterion
	Data item
	Tick/complete box as indicated

	
	Consent

	1


	A
	Written information on the procedure and any possible complications has been given to patient (or carer/guardian if patient)
	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 


	
	B
	Discussion with clinician about the procedure is documented in the notes
	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 


	
	C
	Written consent to treatment (or a completed and signed Consent Form 4) is obtained
	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 


	
	Baseline data

	2
	D
	Number of severe hypoglycaemic episodes in year prior to procedure
	No.
	
	

	All
	E
	Pre-procedural HbA1c
	(%)
	
	

	All
	F
	Pre-procedural C-peptide concentration
	(nmol/l)
	
	

	4
	G1
	Pre-procedural weight
	Weight (kg)
	

	4
	G2
	Pre-procedural insulin requirement
	Total daily dose (units)
	
	Dose (units) per kg weight
	

	6
	I
	Baseline renal function
	
	Result

	
	
	
	Serum creatinine OR
	

	
	
	
	eGFR OR
	

	
	
	
	Other renal function test
	

	7
	H
	Pre-procedural disease-specific quality of life score
	Score
	
	

	All
	J
	Were other procedures undertaken alongside islet transplantation?
	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 


	
	
	
	If yes, details of procedure
	

	All
	K1
	Any additional islet cell infusions given within 6 months of initial infusion
	Yes
	
	No
	
	Number
	

	All
	K2
	Any additional islet cell infusions given within 1 year of initial infusion
	Yes
	
	No
	
	Number
	

	
	Adverse events (intraprocedural and procedure-related) 

	
	Yes

	6
	L
	Did any of the following complications occur during the procedure?
	Portal or mesenteric adverse events
	 FORMCHECKBOX 


	
	
	
	Haemorrhage
	 FORMCHECKBOX 


	
	
	
	Other
	 FORMCHECKBOX 


	
	
	
	If other, please specify:
	

	
	Effectiveness (post-procedural)

	All
	M
	Was the patient alive at 6 months?
	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 


	4
	N
	Was the graft functioning at 3 months? 

(any detectable C-peptide concentration rise that is associated with significant relief of morbidity specifically related to insulin therapy  = functioning graft)
	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 


	2,4
	O
	Number of severe hypoglycaemic episodes in 6 months following procedure
	No.
	
	

	3,4
	P
	HbA1c at 6 months
	Proportion (%)
	
	

	4,5
	Q1
	C-peptide concentration at 6 months
	Concentration(nmol/l)
	
	

	4,5
	Q2
	Number of C-peptide samples reported in 6 months
	No.
	
	

	4,5
	Q3
	Normal fasting range for the reporting lab:
	Range:
	
	

	4,5
	Q4
	The C peptide concentrations recorded were assessed with predominantly which of the following ranges?
	Above normal fasting range
	 FORMCHECKBOX 


	
	
	
	Within normal fasting range
	 FORMCHECKBOX 


	
	
	
	Just below normal fasting range
	 FORMCHECKBOX 


	
	
	
	Markedly below fasting range but significantly above the detection limit
	 FORMCHECKBOX 


	4,5
	R1
	Weight at 6 months
	Kg
	
	

	4,5
	R2
	Insulin requirement at 6 months
	Total daily dose (units)
	
	Dose (units) per kg weight
	

	7
	S
	Disease-specific quality of life score at 6 months
	Score
	

	
	Adverse events (post-procedural)

	
	Yes

	6
	T
	Did the patient suffer from any of the following immunosuppression regime complications?
	Renal toxicity
	 FORMCHECKBOX 


	
	
	
	Hypertension
	 FORMCHECKBOX 


	
	
	
	Cancer
	 FORMCHECKBOX 


	
	
	
	Mouth ulcers
	 FORMCHECKBOX 


	
	
	
	Other
	 FORMCHECKBOX 


	
	
	
	If other, please specify:
	

	
	Effectiveness (longer term)

	All
	U
	Was the patient alive at 1 year?
	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 


	2,4
	V
	Number of severe hypoglycaemic episodes 1 year following procedure
	No.
	
	

	3,4
	W
	HbA1c at 1 year
	Proportion (%)
	
	

	4,5
	X1
	C-peptide concentration at 1 year
	Concentration (nmol/l)
	
	

	4,5
	X2
	Number of C-peptide samples reported in 6 months
	No.
	
	

	4,5
	X3
	Normal fasting range for the reporting lab:
	Range:
	
	

	4, 5
	X4
	The C peptide concentrations recorded were assessed with predominantly which of the following ranges?
	Above normal fasting range
	 FORMCHECKBOX 


	
	
	
	Within normal fasting range
	 FORMCHECKBOX 


	
	
	
	Just below normal fasting range
	 FORMCHECKBOX 


	
	
	
	Markedly below fasting range but significantly above the detection limit
	 FORMCHECKBOX 


	4
	Y1
	Weight at 1 year
	Kg
	
	

	4
	Y2
	Insulin requirement at 1 year
	Total daily dose (units)
	
	Dose (units) per kg weight
	

	7
	Z
	Disease-specific quality of life score at 1 year
	Score
	


Data collection completed
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