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A.1.1 Guideline development group for 2015 5 
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Consultant Liaison Psychiatrist, Manchester Mental Health and Social Care Trust 7 


Amanda Adler 8 


Consultant Diabetologist, Addenbrooke's Hospital, Cambridge University Hospitals NHS 9 
Foundation Trust 10 


Anne Bentley 11 


Medicines Optimisation Lead Pharmacist, NHS East Lancashire Primary Care Trust 12 


Christine Bundy (co-opted expert member) 13 


Senior Lecturer in Behavioural Medicine, Institute for Inflammation & Repair, University of 14 
Manchester 15 


Bernard Clarke (co-opted expert member) 16 


Honorary Clinical Professor of Cardiology, Manchester Academic Health Science Centre, 17 
University of Manchester 18 


Maria Cowell 19 


Community Diabetes Specialist Nurse, Cambridge 20 


Indranil Dasgrupta (co-opted expert member) 21 


Consultant Nephrologist, Birmingham Heartlands Hospital, Heart of England NHS 22 
Foundation Trust 23 


David Ronald Edwards 24 


Principal in General Practice, Whitehouse Surgery, Oxfordshire 25 


Andrew Farmer 26 


Professor in General Practice, Department of Primary Care Health Sciences, University of 27 
Oxford 28 
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Ian Lewin 1 


Consultant Diabetologist, North Devon District Hospital, Northern Devon Healthcare NHS 2 
Trust 3 


Natasha Jacques 4 


Principal Pharmacist in Diabetes, Heart of England NHS Foundation Trust, Birmingham 5 


Yvonne Johns 6 


Patient/carer member 7 


Natasha Marsland 8 


Patient/carer member, Diabetes UK 9 


Prunella Neale 10 


Practice Nurse, Herschel Medical Centre, Berkshire 11 


Jonathan Roddick 12 


Principal General Practitioner, Woodseats Medical Centre, Sheffield 13 


Mohammed Roshan (August 2012 - October 2013) 14 


Principal in General Practice, Leicester City and County 15 


Sailesh Sankaranarayanan 16 


Consultant Diabetologist, University Hospitals Coventry and Warwickshire NHS Trust 17 


A.1.2 Guideline development group for 2009 (NICE clinical guideline 87) 18 


Amanda Adler (Chair) 19 


Consultant Physician with an interest in diabetes, Addenbrooke’s Hospital, Cambridge 20 


Claudette Allerdyce  21 


Principal Locality Pharmacist, Croydon Primary Care Trust 22 


Tony Doherty  23 


Diabetes Nurse Specialist and Service Improvement Officer, Diabetes UK (Scotland) 24 


Andrew Farmer 25 


University Lecturer in General Practice, University of Oxford 26 


Niru Goenka  27 


Consultant Physician with an interest in diabetes/endocrinology, Countess of Chester NHS 28 
Foundation Trust 29 
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Martin Hadley-Brown 1 
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Professor of Diabetes Medicine and Consultant Physician in Diabetes and Metabolic 5 
Medicine, Newcastle Primary Care Trust 6 


Philip Ivory  7 


Patient/carer representative  8 


Yvonne Johns 9 


Patient/carer representative 10 


Ian Lewin 11 


Consultant Physician with an interest in diabetes/endocrinology, North Devon District 12 
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Julie Wood 16 


Diabetes Nurse Specialist, Diabetes and Renal Programme Manager, Kirklees Primary Care 17 
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The following people were not full members of the GDG but were co-opted onto the group as 19 
expert advisers:  20 
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Professor of Medicine, University of Birmingham and Heart of England NHS Foundation 22 
Trust  23 


Andrew Krentz  24 


Consultant in Diabetes and Endocrinology, Southampton University Hospitals  25 


The following individual contributed expertise: 26 


Alistair Gray  27 


Director of the Health Economics Research Centre, Division of Public Health and Primary 28 
Care, University of Oxford 29 


The Short Clinical Guidelines Technical Team was responsible for this guideline throughout 30 
its development. It was responsible for preparing information for the GDG, for drafting the 31 
guideline and for responding to consultation comments. The following people, who are 32 
employees of NICE, made up the technical team working on this guideline. 33 
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Information Scientist, NCC-CC 15 
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Professor of Diabetes Medicine, University of Leicester 21 
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General Practitioner and Senior Lecturer in Primary Care, Warwickshire 27 
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Health Economist, National Collaborating Centre for Women’s and Children’s Health 12 


Ms Roberta Richey 13 


Health Services Research Fellow in Guideline Development, NCC-CC 14 


Mr John Roberts 15 


Patient and Carer Representative, Merseyside 16 


Dr Mark Savage 17 


Consultant Physician, North Manchester General Hospital 18 


Lorraine Shaw 19 


Paediatric Diabetes Clinical Nurse Specialist, Birmingham Children’s Hospital 20 


Dr Stuart Smelie 21 


Consultant Chemical Pathologist, Bishop Auckland General Hospital 22 


Ms Nicole Stack 23 


Guideline Development Project Manager, NCC-CC 24 


Ms Claire Turner 25 


Guideline Development Senior Project Manager, NCC-CC 26 
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The following experts were invited to attend specific meetings and to advise the Guideline 3 
Development Group: 4 


Dr Julian Barth 5 


Consultant Chemical Pathologist, Leeds NHS Trust attended one meeting as a deputy for Dr 6 
Stuart Smellie 7 


Dr Indranil Dasgupta 8 


Consultant Physician and Nephrologist, Birmingham Heartlands Hospital 9 
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Professor of Diabetes, Newcastle University 26 
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A.2 Declarations of interests 1 


A.2.1 Declarations of interest for 2015 2 


 3 


GDG Member Interest Declared Declared 
when? 


Type of 
Interest 


Decisions Taken 


Amanda Adler - 
Diabetologist 


None declared July 2012 N/A N/A 


Christine Bundy 
(co-opted expert 
in mental 
health) 


Holds a Scientific Advisory 
Board position with Simple 
Healthcare Products for which 
an honorarium is received for 
attending approximately three 
meetings per year. 


July 2012 Non-
specific 
personal 
pecuniary 
interest 


Declare and participate 


Maria Cowell – 
Community 
Diabetes Nurse 
Specialist 


None declared August 
2012 


N/A N/A 


Indranil 
Dasgrupta (co-
opted expert 
nephrologist) 


Has been a member of an 
advisory board on a new 
phosphate binder for chronic 
kidney disease for Mitsubishi 
Pharma 


Indranil Dasgrupta (co-opted 
expert nephrologist) 


June 2013 


 


 


 


 


Non-
specific 
personal 
pecuniary 
interest 


 


 


 


Declare and participate 


 


 


 


Indranil 
Dasgrupta (co-
opted expert 
nephrologist) 


Indranil Dasgrupta (co-opted 
expert nephrologist) 


June 2013 Non-
specific, 
non-
personal 
pecuniary 
interest 


Declare and participate 


David Edwards 
(co-opted expert 
GP with a 
specialist 
interest in 
sexual 
dysfunction 


Acts as a Chair and member on 
a number of advisory boards.  
Has organised, chaired and 
presented at local, national and 
international meetings on male 
and/ or female sexual problems 
and stress.  Has written 
guidelines, been filmed, 
reviewed/ written articles for 
both lay and medical press.  
These activities have been 
reimbursed by organisations 
including pharmaceutical 
companies in the form of 
transport, accommodation and 


July 2013 


 


 


 


 


 


 


 


 


Non-
specific 
personal 
pecuniary 
interest 


 


 


 


 


 


 


Declare and participate 
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sometimes honoraria.  
Companies that travel, 
accommodation and honoraria 
have been received from are 
Bayer, Eli Lilly, Schwabe and 
Takeda & Menarini, Pfizer, 
ProStrakan and Owen Mumford. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


David Edwards 
(co-opted expert 
GP with a 
specialist 
interest in 
sexual 
dysfunction 


President of the British Society 
for Sexual Medicine, Member of 
Men’s Health Expert Policy 
Group which aims to educate 
those in power especially 
Government and key stake 
holders. Travel/occasional 
accommodation but not time is 
paid for by Bayer. 


July 2013 Non-
specific 
personal 
pecuniary 
interest 


Declare and participate 
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David Edwards 
(co-opted expert 
GP with a 
specialist 
interest in 
sexual 
dysfunction 


Clinical advisor to the 
Klinefelter’s National 
Association. Member of an 
advisory board for prostate 
cancer management known as 
atypical small acinar 
proliferation (ASAP). 


July  2013 Non-
specific 
personal 
pecuniary 
interest 


Declare and participate 


David Edwards 
(co-opted expert 
GP with a 
specialist 
interest in 
sexual 
dysfunction 


Participated as a medical 
researcher for studies 
undertaken by the Universities 
of Oxford and Southampton. 


July 2013 Non-
specific 
personal 
pecuniary 
interest 


Declare and participate 


David Edwards 
(co-opted expert 
GP with a 
specialist 
interest in 
sexual 
dysfunction 


Chief investigator in the UK for 
a study on low dose aspirin.  
The study is sponsored by 
Bayer. 


July 2013 Non-
specific 
personal 
pecuniary 
interest 


Declare and participate 
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Andrew Farmer 
– GP with a 
special interest 
in diabetes 
(joined the GDG 
on 7/11/2013) 


-  


 


None declared November 
2013 


N/A N/A 


Anne Bentley – 
Primary Care 
Pharmacist 


None declared July 2012 N/A N/A 


Natasha 
Jacques – 
Secondary Care 
Pharmacist 


Participation in advisory board 
on Management of Diabetes in 
Renal Disease (sponsored by 
Boehringer Ingelheim) 17.01.12  


 


August 
2012 


Specific 
personal 
pecuniary 
interest 


Declare and participate 
as in line with NICE 
policy, it is greater than 
one year since the 
conflict occurred and 
the topics this may 
relate to are discussed 


Natasha 
Jacques – 
Secondary Care 
Pharmacist 


Speaker on ‘Adherence Issues 
in Diabetes’- event sponsored 
by MSD 25.04.12   


August 
2012 


Specific 
personal 
pecuniary 
interest 


Declare and participate 
as in line with NICE 
policy, it is greater than 
one year since the 
conflict occurred and 
the topics this may 
relate to are discussed 


Yvonne Johns – 
patient/carer 
member 


Has been asked by Diabetes 
UK Wales on behalf of the 
Welsh Medical Council to 
discuss and bring forward 
patient views on lixisenatide for 
the diabetes group in which she 
is involved. None of the patients 
have been asked to use the 


Sept 2013 Personal 
non-
pecuniary 
interest 


Declare and participate 
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drug but were asked whether 
they would consider using it 
based in an information leaflet 
they received and their 
experiences of other GLP1’s 


Ian Lewin - 
Diabetologist 


None declared April 2012 N/A N/A 


Natasha 
Marsland – 
patient/carer 
member 


Employed by Diabetes UK  Oct 2012 Non-
personal 
pecuniary 
interest 


Declare and participate 


Prunella Neale 
– Practice nurse 


None declared Oct 2012 N/A N/A 


Jonathan 
Roddick - GP 


Member of MSD advisory board 
for sitagliptin until appointment. 


 


April 2012 Specific 
personal 
pecuniary 
interest(s) 


Able to participate as 
recommendations on 
drug treatment in type 2 
diabetes were not made 
until 2014. 


Mohamed 
Roshan – GP 
(August 2012 – 
October 2013) 


Attended a diabetes advisory 
meeting.  Reimbursement paid 
to the GP practice. 


 


April 2012 


 


Specific 
non-
personal 
pecuniary 
interest 


 


 


 


 


Declare and participate 


 


 


 


 


 


 


 


 


 


 


 


Mohamed 
Roshan – GP 
(August 2012 – 
October 2013) 


Developer of Diabetes 
Education modules in Leicester 
which include modules on 
diabetes therapies between 
2011 and 2013.  No money was 
received. 


October 
2013 


Personal 
non-
pecuniary 
interest 


Declare and participate 


Mohamed 
Roshan – GP 
(August 2012 – 
October 2013) 


Developed and chaired 
meetings for GLP-1 educational 
program in Leicester for Primary 
Care as part of Department of 
Diabetes 


October 
2013 


Personal 
non-
pecuniary 
interest 


Declare and participate 


Mohamed Attends advisory committee on October Specific Declare and withdraw 
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Roshan – GP 
(August 2012 – 
October 2013) 


Lixisenatide for Sanofi and will 
be trained in future as speaker 
(last attended March 2013).  
Received reimbursement to 
cover locum fees and staff time. 


2013 personal 
pecuniary 
interest 


Mohamed 
Roshan – GP 
(August 2012 – 
October 2013) 


Will attend conference for 
discussion on saxagliptin and 
cardiovascular outcomes 
evidence recently published. 
Reimbursement from Astra 
Zeneca 


 


October 
2013 


Specific 
personal 
pecuniary 
interest 


Declare and withdraw 


Mohamed 
Roshan – GP 
(August 2012 – 
October 2013) 


Will be training as speaker for 
Bristol Myer Squibb 


October 
2013 


Specific 
personal 
pecuniary 
interest 


Declare and withdraw 


Mohamed 
Roshan – GP 
(August 2012 – 
October 2013) 


Have chaired meeting for Insulin 
Degludec (Tresiba) in Sept 
2013. Locum expenses 
reimbursed by Novo Nordisk. 


October 
2013 


Specific 
personal 
pecuniary 
interest 


Declare and withdraw 


Sailesh Sankar - 
Diabetologist 


Attended the International 
Diabetes Federation in 4th 
December 2011, the travel and 
subsistence was supported by 
Boehringer Ingleheim with in the 
ABPI regulation guidelines. 


 


July 2012 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Specific 
personal 
pecuniary 
interest(s) 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Able to participate as 
recommendations on 
drug treatment in type 2 
diabetes were not made 
until 2014. 
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Sailesh Sankar - 
Diabetologist 


Chaired an evening meeting on 
the 12th of June 2012 for GP 
educational session supported 
by Novo nordisk. 


July 2012 Specific 
personal 
pecuniary 
interest(s) 


Able to participate as 
recommendations on 
drug treatment in type 2 
diabetes were not made 
until 2014. 


Sailesh Sankar - 
Diabetologist 


October 2011 - did an evening 
educational session for GP’s 
supported by Boehringer 
Ingleheim. 


July 2012 Specific 
personal 
pecuniary 
interest(s) 


Able to participate as 
recommendations on 
drug treatment in type 2 
diabetes were not made 
until 2014. 


Sailesh Sankar - 
Diabetologist 


Principal Investigator for Roche 
EXPERT study.  The study 
recruited patient to use an 
EXPERT bolus advisor blood 
glucose monitor versus a Nano 
monitor. This study was in 
relation to feasibity of use of 
bolus advisor in patients with 
Type 1 diabetes. In this study 9 
patients were recruited from 
Feb 2012 onwards and study 
was completed in October 2012.  
This study was funded by 


October 
2012 


Non-
personal 
specific 
pecuniary 
interest(s) 


Declare and participate 
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ROCHE to meet the expenses 
of the overheads and running of 
the study at UHCW site. The 
UHCW Trust has invoiced the 
company and the funding yet to 
be received. The exact amount 
can be confirmed on receipt. 


Sailesh Sankar - 
Diabetologist 


Research nurse team was also 
involved in a retrospective data 
collection for study/audit 
conducted at UHCW trust in 
relation to use of INSULINX 
blood glucose monitoring in 
patients with Type 1 diabetes. 
Funding was (£150.00 per 
patient data collected) was 
agreed by the trust R and D in 
relation to this project. This 
study was funded by ABOTT 
diabetes care This was done 
over September to October 
2012 period. Approximately 10 
patient’s data was collected for 
this study. 


July 2013 Specific 
non-
personal 
pecuniary 
interest 


Declare and participate 


Sailesh Sankar - 
Diabetologist 


Receiving a grant from Novo 
Nordisk to lead development of 
an education application for 
computer and phone devices for 
clinicians and medical students.  
The application will covering 
managing blood glucose levels 
for people with diabetes on 
insulin and preventing 
ketoacidosis.  Novo Nordisk 
produce insulin licensed for us 
in people with type 1 and type 2 
diabetes. 


July 2013 Specific 
non-
personal 
pecuniary 
interest 


Declare and participate 


 1 


A.2.2 Declarations of interest for 2009 (NICE clinical guideline 87)  2 


 3 


 4 


Name Interest declared 
Declared 
when? 


Type of 
interest? Decisions taken 


Amanda Adler 
(Chair) 


None February 
2008 


N/A N/A 


Philip Home Lecturing and consultation 
contracted by Newcastle University: 


 


• Novo Nordisk: pre-mix insulin 
analogues; insulin detemir research 


February 
2008 


 


 


 


Non- personal 
pecuniary interest 


 


 


 


Declare and 
participate 
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Name Interest declared 
Declared 
when? 


Type of 
interest? Decisions taken 


• Sanofi-aventis: insulin glargine 
consultation; rimonabant 
consultation  


• Roche diagnostics: Accu-check 
self-monitoring equipment lecturing 
and consultation  


• Merck MSD: sitagliptin lecturing 
and consultation Merck Serono: 
metformin consultation 


• Novartis: vildagliptin consultation 


•GlaxoSmithKline: rosiglitazone 
research;  also pipeline products 
not in the update - consultation  


• Groupe Servier: gliclazide 
research and consultation;  pipeline 
products 


 


• Eli Lilly: support to International 
Diabetes Federation only - not 
product specific (they manufacture 
insulins and exenatide) 


• Takeda: pioglitazone - support to 
International Diabetes Federation; 
also writing support for review I 
note that all the above have 
supported the International 
Diabetes Federation on various 
initiatives (eg evidence-based 
guidelines) on which I have been 
lead;  I will be expected to support 
the next World Diabetes Congress 
for which I am Programme 
Committee Chair. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


February 
2008 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Non- personal 
pecuniary interest 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Declare and 
participate 


Niru Goenka Research grant awarded by Sanofi-
Aventis in January 2007 of £4500 
to the department for studying the 
prevelance of untreated 
cardiovascular risk factors in a 
diabetic retinopathy laser clinic. 


15/5/2007 “Insulin Glulisine (Apidra) 
Advisory Board Meeting – attended 
Sanofi advisory board.  


21/06/08 “Update on local 
glycaemic guidelines” – speaker at 
MSD sponsored meeting 


05/09/08 “How to get a consultant’s 
post” – speaker for local SpR 
teaching programme with 
sponsorship provided by Sanofi-
Aventis. 


06/09/08 “Management of 
Dyslipidaemia” – speaker at 
Shering Plough sponsored meeting. 


17/9/07 – 21/9/07 “EASD 2007 in 
Amsterdam” – I received a travel 
grant from Takeda to attend this 


February 
2008 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Non-personal 
pecuniary interest 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Declare and 
participate 
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Name Interest declared 
Declared 
when? 


Type of 
interest? Decisions taken 


meeting. The grant paid for 
economy class flights, 
accommodation and registration for 
the meeting. I was not required 
(and did not) attend any Takeda 
symposium or meeting at this 
venue and received no personal 
payment (flights, accommodation 
and meeting registration were 
arranged by Takeda within ABPI 
guidelines – I did not actually 
receive any money). 


15/11/08 “Novel approaches to 
hypertension” – I chaired a session 
at a meeting sponsored by 
Novartis. 


20/11/08 “eGFR and Diabetes in 
General Practice” – speaker at 
Shering Plough sponsored meeting. 


27/11/08 “Changes in the NHS and 
how they will affect diabetes care” – 
speaker at Eli Lilly sponsored 
meeting. 


15/01/08 “Current controversies in 
Diabetes Care” – speaker at MSD 
sponsored meeting 


24/1/08  “Preparing for the future – 
how to get a consultants post” – 
speaker at Manchester Respiratory 
SpR teaching (event was 
sponsored by GSK). 


11/3/08 “Aliskiren – Regional 
Advisory Board meeting” – 
attended Novartis Advisory Board. 


13/5/08 “Medicolegal aspects in 
Diabetes Care” – speaker at 
Takeda sponsored meeting. 


09/7/08 Debate “Should diabetes 
be managed exclusively in primary 
care” – speaker at Takeda 
sponsored meeting. 


23/7/08 “How not to get sued in 
Diabetes Care” – speaker at MSD 
sponsored meeting. 


12/08/08 “Update on local diabetic 
glycaemic guidelines” – speaker at 
Eli Lilly sponsored meeting. 


07/10/08 “New developments in 
Diabetes” – speaker at Eli Lilly 
sponsored meeting. 


06/11/08 “Individualising treatment 
in Diabetes” – speaker at Novartis 
sponsored meeting 


04/02/09 “GSK Round Table 
discussion on potential results of 
RECORD study” – attended GSK 
regional advisory board meeting 
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Name Interest declared 
Declared 
when? 


Type of 
interest? Decisions taken 


 


My department has previously 
received research grants from GSK 
(more than 12 months ago) and 
Sanofi-Aventis (within the last 12 
months). 


Our department is receiving support 
from Eli Lilly for development of our 
diabetes website – this involves 
permission to use the basic IT 
structure and design of the website 
& the provision of project 
management training to the project 
team. No payments are being made 
to any member of our team as part 
of this project. 


I have given lectures and chaired 
meetings sponsored by MSD, Eli 
Lilly, Schering-Plough, Sanofi-
Aventis and Novartis. These have 
been non-promotional and non-
product related. In addition any 
honoraria from these meetings are 
paid to our departmental diabetes 
education and research trust fund, 
or other registered charities. Our 
department is currently carrying out 
a research study sponsored by 
Sanofi-Aventis. Any payment from 
this will be to departmental funds. 


 


12/08/08 “Update on local diabetic 
glycaemic guidelines” – speaker at 
Eli Lilly sponsored meeting. 


I am a committee member of ABCD 


 


 


 


February 
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Personal non-pecuniary interest: 28 
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Part 1. Scope for the clinical guideline update 1 


(2015) 2 


NATIONAL INSTITUTE FOR HEALTH AND CLINICAL 3 


EXCELLENCE - SCOPE 4 


1 Guideline title 5 


Type 2 diabetes: management of type 2 diabetes in adults 6 


1.1 Short title 7 


Type 2 diabetes in adults 8 


2 The remit 9 


This is an update of Type 2 diabetes (NICE clinical guideline 66) and Type 2 diabetes: newer 10 
agents (NICE clinical guideline 87). See section 4.3.1 for details of which sections will be 11 
updated. We will also carry out an editorial review of all the recommendations to ensure that 12 
they comply with NICE's duties under equality legislation. 13 


This is the scope for 1 of 4 NICE clinical guidelines being developed that address diabetes care. 
Included below is a summary of the content for each guideline and of the NICE steering committee. 


Guideline 1 – Diabetes in children and young people (developed by the National Collaborating 
Centre for Women’s and Children’s Health)  


This guideline will update Type 1 diabetes in children, young people (NICE clinical guideline 15). It 
will cover the diagnosis and management of type 1 and type 2 diabetes in children and young 
people (younger than 18 years). It will include: structured education programmes, behavioural 
interventions to improve adherence, glucose monitoring strategies, ketone monitoring, insulin 
regimens for type 1 diabetes and metformin monotherapy for type 2 diabetes. 


Guideline 2 – Diabetes in pregnancy (developed by the National Collaborating Centre for 
Women’s and Children’s Health)  


This guideline will update Diabetes in pregnancy (NICE clinical guideline 63). It will cover women of 
reproductive age who have pre existing diabetes or who develop diabetes during pregnancy and it 
will also cover their newborn babies. It will include: target glucose ranges in the preconception 
period and during pregnancy, glucose monitoring strategies during pregnancy, screening, diagnosis 
and treatment of gestational diabetes, and postnatal testing for type 2 diabetes.  


Guideline 3 – Type 1 diabetes in adults (developed by the National Clinical Guideline Centre) 


This guideline will update Type 1 diabetes in children, young people and adults (NICE clinical 
guideline 15). It will cover adults (18 years or older) with type 1 diabetes. It will include: tests to 
differentiate type 1 diabetes from type 2 diabetes, structured education programmes, clinical 
monitoring of glucose control, insulin regimens, ketone monitoring, dietary advice on carbohydrate 
counting and glycaemic index, and treatment and monitoring of specific complications.  


Guideline 4 –Type 2 diabetes in adults (developed by the Internal Clinical Guidelines Programme, 
Centre for Clinical Practice, NICE)  


This guideline will update Type 2 diabetes (NICE clinical guideline 66) and Type 2 diabetes: newer 
agents (NICE clinical guideline 87). It will cover adults (18 years or older) with type 2 diabetes. It will 
include: pharmacological management of blood glucose levels, target values for blood glucose 
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control, self-monitoring of blood glucose levels for blood glucose control, antithrombotic therapy and 
drug therapy for erectile dysfunction. 


NICE steering committee 


NICE has set up a steering committee to oversee the production of these clinical guidelines. The 
group, which includes the Guideline Development Groups’ chairs, together with staff from the 3 
guidance-producing centres and NICE, will identify and act on any gaps or overlaps across the 
different guidance topics to ensure that the final guidelines are complementary and consistent. It is 
intended that the guidance-producing centres will share systematic reviews and cross-refer to 
recommendations in the other guidelines where appropriate. This update is being undertaken as 
part of the guideline review cycle. 


3 Clinical need for the guideline  1 


3.1 Epidemiology 2 


Type 2 diabetes is a condition of insufficient insulin production often exacerbated by insulin 3 
resistance, the primary treatment for which is weight loss and exercise. Pharmacological 4 
measures to increase insulin sensitivity or to increase insulin release can be added to 5 
lifestyle interventions, but insulin therapy may eventually be needed by the majority of people 6 
as their insulin secretion declines. Like type 1 diabetes, type 2 diabetes has a significant 7 
impact on lifestyle in the short term, and is associated with major long-term complications 8 
and reduced life expectancy. There are 2.9 million people known to be diagnosed with 9 
diabetes in the UK, with an average prevalence of approximately 4.45%. Currently, it is 10 
thought that more than 1 in 20 of the UK population has diagnosed or undiagnosed diabetes 11 
and incidence rates are increasing. Approximately 90% of adults currently diagnosed with 12 
diabetes have type 2 diabetes.  13 


Type 2 diabetes mainly develops in people aged over 40 years, although it is usually 14 
diagnosed earlier in people of South Asian, Chinese, African or African Caribbean family 15 
origin. It can occur in all age groups and is increasingly being diagnosed in children. People 16 
who are overweight or obese, have inactive lifestyles or have a family history of diabetes are 17 
at risk. It is more prevalent in less-affluent populations and in people of South Asian, 18 
Chinese, African or African Caribbean family origin.   19 


Type 2 diabetes can lead to acute metabolic disturbances such as hyperglycaemia (high 20 
blood glucose). If prolonged, hyperglycaemia can cause irreversible complications. These 21 
can include microvascular complications such as diabetic retinopathy (eye damage), 22 
nephropathy (kidney damage) and neuropathy (nerve damage), and macrovascular 23 
complications such as cardiovascular disease (for example, coronary heart disease, 24 
cerebrovascular disease and peripheral vascular disease). The UK Prospective Diabetes 25 
Study (UKPDS) found that approximately 50% of people newly diagnosed with type 2 26 
diabetes already have complications. The study recognised the need for early diagnosis and 27 
screening for people in high-risk groups. 28 


People receiving pharmacological therapy for type 2 diabetes may also be susceptible to 29 
hypoglycaemia (low blood glucose). Increasing age and longer duration of diabetes may be 30 
associated with an increased risk of hypoglycaemia. Hypoglycaemic episodes range from 31 
mild to severe and the most serious episodes can be life threatening.    32 


It is estimated that approximately 10% of NHS expenditure goes on diabetes care. The 33 
presence of diabetic complications can lead to a 5-fold increase in a patient's NHS costs and 34 
people with diabetes can experience prolonged stays in hospital. Life-expectancy for people 35 
with type 2 diabetes is reduced by an average of 5 to 7 years, and the impact on quality of 36 
life can be considerable. 37 
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3.2 Current practice 1 


Initial management of type 2 diabetes typically involves lifestyle interventions, although as 2 
the condition progresses glucose lowering therapies may be needed to control blood glucose 3 
levels. Many people start on metformin therapy, but some people may require alternative or 4 
additional glucose-lowering therapies. Many people may progress to insulin therapy as their 5 
insulin secretion declines. Regular monitoring of blood glucose levels can help people with 6 
diabetes to manage their risk of developing complications. The current NICE recommended 7 
target for blood glucose control in people with type 2 diabetes is haemoglobin A1c (HbA1c) 8 
of 6.5% (48 mmol/mol is now used in clinical practice). However, specific targets may be 9 
individualised to meet people's needs, taking into consideration their risk of hypoglycaemia, 10 
cardiovascular risk and other comorbidities.  11 


Good management of blood pressure (including the use of angiotensin-converting enzyme 12 
[ACE] inhibitors, calcium-channel blockers and diuretics) and the management of blood lipid 13 
levels (including the use of statins and fibrates) can help to prevent or delay the onset of 14 
microvascular or macrovascular complications.  15 


The 2011 review of NICE clinical guidelines 66 and 87 identified new evidence in a number 16 
of areas and recommended that the guidelines should be updated. In particular, new 17 
evidence was found relating to the pharmacological management of blood glucose. This 18 
includes newly licensed combinations, as well as safety concerns about some classes of 19 
glucose-lowering therapies. The effect of drugs coming off patent may also have an impact 20 
on health-economic issues. There are new members of the dipeptidyl peptidase 4 (DPP-4) 21 
inhibitor class of drugs and new indications for licensed class members. New evidence has 22 
also arisen relating to the use of aspirin in the primary prevention of cardiovascular disease. 23 


4 The guideline 24 


The guideline development process is described in detail on the NICE website (see section 25 
6, ‘Further information’). 26 


This scope defines what the guideline will (and will not) examine, and what the guideline 27 
developers will consider. The scope is based on the referral from the Department of Health. 28 


The areas that will be addressed by the guideline are described in the following sections. 29 


4.1 Population  30 


4.1.1 Groups that will be covered 31 


1. Adults (aged 18 years and older) with type 2 diabetes. 32 


2. Specific patient sub-groups for whom the management of type 2 diabetes may vary. 33 
These may include (but are not restricted to): 34 


a. adults aged 65 years and older 35 


b. people with renal impairment 36 


c. people in specific ethnic groups 37 


d. people in specific cardiovascular risk groups. 38 


4.1.2 Groups that will not be covered 39 


1. Children and young people with type 1 or type 2 diabetes (this will be addressed in a 40 
separate guideline). 41 


2. Adults (aged 18 years and older) with type 1 diabetes (this will be addressed in a 42 
separate guideline). 43 
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3. Diabetes in pregnancy (this will be addressed in a separate guideline).  1 


4.2 Healthcare setting 2 


All settings in which NHS care is received or commissioned. 3 


4.3 Clinical management 4 


4.3.1 Key clinical issues that will be covered 5 


Note that guideline recommendations will normally fall within licensed indications; 6 
exceptionally, and only if clearly supported by evidence, use outside a licensed indication 7 
may be recommended. The guideline will assume that prescribers will use a drug’s summary 8 
of product characteristics to inform decisions made with individual patients.  9 


4.3.2 Areas from the original guidelines that will be updated by an evidence review 10 


1. Pharmacological management of blood glucose levels. The following blood glucose-11 
lowering therapies will be examined as part of treatment strategies involving 12 
monotherapy, dual therapy and triple therapy a: 13 


 DPP-4 inhibitors:  14 


o sitagliptin, vildagliptin, linagliptin and saxagliptin  15 


 glucagon-like peptide-1 (GLP-1) receptor agonists: 16 


o exenatide (conventional formula and prolonged release), lixisenatide and liraglutide 17 


 thiazolidinediones (peroxisome proliferator-activated receptor gamma [PPAR-γ] agonists): 18 


o pioglitazone 19 


 sulfonylureas  20 


 metformin 21 


 insulin 22 


 acarbose 23 


 meglitinides. 24 


2. Target values for blood glucose control: 25 


 HbA1c 26 


 fasting blood glucose 27 


 post-prandial blood glucose. 28 


3. Self monitoring of blood glucose levels (finger pricks). This will include: 29 


 Targets 30 


 Frequency of monitoring 31 


 Timing 32 


 Site of testing 33 


4. Antithrombotic therapy:  34 


 Clopidogrel and aspirin for the primary prevention of cardiovascular disease. 35 


5. Drug therapy for erectile dysfunction: 36 


 Phosphodiesterase 5 (PDE-5) inhibitors  37 


 Testosterone therapy  38 


 Alprostdil. 39 


                                                
a  The following drugs were not previously included in the original guidelines but will be covered in this update: 


DPP-4 inhibitors (linagliptin and  saxagliptin); GLP-1 receptor agonist (lixisenatide). 
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4.3.3 Clinical issues that will not be covered 1 


4.3.4 Areas from the original guidelines that will not be updated by an evidence 2 


review 3 


1. Patient education (including structured education). 4 


2. Dietary advice. 5 


3. Management of depression. 6 


4. Screening for diabetic retinopathy. 7 


5. Pharmacological management of blood glucose levels: 8 


 sodium glucose cotransporter 2 (SGLT-2) inhibitors. It is intended that these drugs will be 9 
covered by NICE technology appraisals guidance. The clinical guideline intends to use 10 
these drugs as comparators but will not make new recommendations on their use 11 


 rosiglitazone (original recommendations removed following European Medicines Agency 12 
[EMA] safety warning, September 2010) 13 


 alogliptin (full license not anticipated to be in time for inclusion within the guideline) 14 


6. Blood pressure control (including target values and pharmacological management). 15 


4.3.5 Areas from the original guidelines that will be removed  16 


No areas from the original guidelines will be removed. 17 


4.3.6 Areas not covered by the original guidelines or the update 18 


1. Diagnosis of type 2 diabetes. 19 


2. Primary prevention of type 2 diabetes. 20 


3. Ketone testing of blood glucose and urine 21 


4. The management of hypoglycaemia, unless this is as a consequence of pharmacological 22 
interventions for hyperglycaemia. 23 


5. The diagnosis and management of diabetic retinopathy. 24 


6. Peripheral arterial disease comprising peripheral vascular disease (PVD) and peripheral 25 
sensory neuropathy (PSN). 26 


7. Surgical interventions: the use and effectiveness of bariatric surgery for the management 27 
of type 2 diabetes (this is covered in Obesity [NICE clinical guideline 43]). 28 


The following NICE guidance will be cross-referred to 29 


8. Identification of arterial risk, interventions to reduce risk (with the exception of aspirin) 30 
and blood pressure management: 31 


 Hypertension. NICE clinical guideline 127 (2011). 32 


 Lipid modification. NICE clinical guideline 67 (2007). An update of clinical guideline 67 is 33 
in progress.  34 


 Statins for the prevention of cardiovascular events. NICE technology appraisal 94 (2006). 35 


9. Insulin pumps: 36 


 Continuous subcutaneous insulin infusion for the treatment of diabetes mellitus. NICE 37 
technology appraisal 151 (2008).  38 


10. Kidney disease: 39 


 Chronic kidney disease. NICE clinical guideline 73 (2008). An update of clinical guideline 40 
73 is in progress. 41 


11. Diabetic foot problems: 42 


 Diabetic foot problems - inpatient management. NICE clinical guideline 119 (2011). 43 
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 Type 2 diabetes - footcare. NICE clinical guideline 10 (2004). 1 


12. Painful neuropathy: 2 


 Neuropathic pain. NICE clinical guideline 96 (2010). An update of clinical guideline 96 is in 3 
progress. 4 


 Spinal cord stimulation for chronic pain of neuropathic or ischaemic origin. NICE 5 
technology appraisal 159 (2008).  6 


13. Monitoring and management of special situations including eating disorders, depression, 7 
or other psychological problems:  8 


 Anxiety. NICE clinical guideline 113 (2011). 9 


 Depression with a chronic physical health problem. NICE clinical guideline 91 (2009). 10 


 Depression in adults (update). NICE clinical guideline 90 (2009). 11 


 Nutrition support in adults. NICE clinical guideline 32 (2006). 12 


 Eating disorders. NICE clinical guideline 9 (2004).  13 


4.4 Main outcomes 14 


1. Changes in blood glucose levels (including HbA1c). 15 


2. Changes in weight or body mass index (BMI). 16 


3. Frequency and severity of hypoglycaemic episodes. 17 


4. Adverse events. 18 


5. The development of microvascular and macrovascular complications. 19 


6. Changes in lipid levels and blood pressureb.  20 


7. Mortality.  21 


8. Quality of life. 22 


9. Resource use and cost. 23 


4.5 Review questions 24 


4.5.1 Pharmacological management of blood glucose levels 25 


 Whichpharmacological blood glucose-lowering therapies should be used as monotherapy 26 
to control blood glucose levels in people with type 2 diabetes?  27 


 Which pharmacological blood glucose-lowering therapies should be used as part of dual 28 
therapy to control blood glucose levels in people with type 2 diabetes? 29 


 Which pharmacological blood glucose-lowering therapies should be used as part of triple 30 
therapy to control blood glucose levels in people with type 2 diabetes? 31 


 What are the long-term effects of pharmacological interventions to control blood glucose 32 
levels in people with type 2 diabetes, including adverse events and impact on 33 
development of microvascular and macrovascular complications? 34 


4.5.2 Target values for glucose control  35 


 What are the optimal target values for HbA1c, fasting blood glucose and post-prandial 36 
blood glucose in people with type 2 diabetes? 37 


                                                
b  Treatment strategies that have the primary aim of controlling blood pressure and/or lipid levels are excluded 


from consideration in this update (see 4.3.2 f and g) however, any effect that included treatments have on 
blood pressure and/or lipid levels is an outcome of interest. 
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4.5.3 Self monitoring of plasma glucose 1 


 Should self monitoring be used to manage blood glucose levels in people with type 2 2 
diabetes? 3 


4.5.4 Antithrombotic therapy 4 


 Should aspirin and/or clopidogrel be used for primary prevention of cardiovascular 5 
disease in people with type 2 diabetes? 6 


4.5.5 Erectile dysfunction 7 


 What pharmacological treatment should be used to manage erectile dysfunction in men 8 
with type 2 diabetes? 9 


4.6 Economic aspects 10 


Developers will take into account both clinical and cost effectiveness when making 11 
recommendations involving a choice between alternative interventions. A review of the 12 
economic evidence will be conducted and analyses will be carried out as appropriate. The 13 
preferred unit of effectiveness is the quality-adjusted life year (QALY), and the costs 14 
considered will usually be only from an NHS and personal social services (PSS) perspective. 15 
Further detail on the methods can be found in 'The guidelines manual' (see ‘Further 16 
information’). 17 


4.7 Status 18 


4.7.1 Scope 19 


This is the final version of the scope. 20 


4.7.2 Timing 21 


The development of the guideline recommendations will begin in October 2012. 22 


5 Related NICE guidance 23 


5.1 Published guidance  24 


5.1.1 NICE guidance to be updated 25 


Depending on the evidence, this guideline might update and replace parts of the following 26 
NICE guidance: 27 


 Type 2 diabetes: newer agents. NICE clinical guideline 87 (2009). 28 


 Type 2 diabetes. NICE clinical guideline 66 (2008). 29 


 TA248 (exenatide prolonged-release) and TA203 (liraglutide).  30 


5.1.2 NICE guidance to be incorporated 31 


This guideline will incorporate the following NICE guidance subject to a technology appraisal 32 
review proposal agreement: 33 


 Dapagliflozin in combination therapy for the treatment of type 2 diabetes (ID427) 34 


 Canagliflozin for type 2 diabetes mellitus (ID554)  35 


Comment [s1]: Add hyperlinks 
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5.1.3 Other related NICE guidance 1 


 Lower limb peripheral arterial disease. NICE clinical guideline 147 (2012).  2 


 Preventing type 2 diabetes: risk identification and interventions for individuals at high risk. 3 
NICE public health guidance 38 (2012). 4 


 Patient experience in adult NHS services. NICE clinical guideline 138 (2012). 5 


 Hyperglycaemia in acute coronary syndromes. NICE clinical guideline 130 (2011). 6 


 Ranibizumab for the treatment of diabetic macular oedema. NICE technology appraisal 7 
guidance 237 (2011).  8 


 Preventing type 2 diabetes: population and community-level interventions in high-risk 9 
groups and the general population. NICE public health guidance 35 (2011).  10 


 Clopidogrel and modified-release dipyridamole for the prevention of occlusive vascular 11 
events. NICE technology appraisal guidance 210 (2010).  12 


 Depression with a chronic physical health problem. NICE clinical guideline 91 (2009). 13 


 Depression in adults. NICE clinical guideline 90 (2009). 14 


 Medicines adherence. NICE clinical guideline 76 (2009).  15 


 Continuous subcutaneous insulin infusion for the treatment of diabetes mellitus. NICE 16 
technology appraisal guidance 151 (2008).  17 


 Smoking cessation services. NICE public health guidance 10 (2008).  18 


 Obesity. NICE clinical guideline 43 (2006). 19 


 Nutrition support in adults. NICE clinical guideline 32 (2006). 20 


 Four commonly used methods to increase physical activity. NICE public health guidance 2 21 
(2006).  22 


 Type 1 diabetes. NICE clinical guideline 15 (2004). 23 


5.2 Guidance under development 24 


NICE is currently developing the following related guidance (details available from the NICE 25 
website): 26 


 Fluocinolone acetonide intravitreal implant for the treatment of diabetic macular oedema. 27 
NICE technology appraisal guidance. Publication expected November 2012.  28 


 Obesity – working with local communities. NICE public health guidance. Publication 29 
expected 2013. 30 


 Type 1 diabetes (update). NICE clinical guideline. Publication expected 2014. 31 


 Diabetes in children (update). NICE clinical guideline. Publication expected 2014. 32 


 Diabetes in pregnancy. NICE clinical guideline.  Publication expected 2014. 33 


 Chronic kidney disease (update). NICE clinical guideline. Publication expected 2014. 34 


 Lipid modification (update). NICE clinical guideline. Publication expected 2014. 35 


 Buccal insulin for the management of type 1 diabetes. NICE technology appraisal 36 
guidance. Publication date to be confirmed. 37 


 Pegaptanib sodium for the treatment of diabetic macular oedema. NICE technology 38 
appraisal guidance. Publication date to be confirmed. 39 


 Ranibizumab for the treatment of macular oedema caused by retinal vein occlusion. NICE 40 
technology appraisal guidance. Publication date to be confirmed. 41 


 Canagliflozin for the treatment of type 2 diabetes. NICE technology appraisal guidance. 42 
Publication date to be confirmed. 43 


 Dapaglifozin for the treatment of type 2 diabetes. NICE technology appraisal guidance. 44 
Publication date to be confirmed. 45 
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 Empagliflozin for type 2 diabetes. NICE technology appraisal guidance. Publication date 1 
to be confirmed. 2 


6 Further information 3 


Information on the guideline development process is provided in the following documents, 4 
available from the NICE website:  5 


 ‘How NICE clinical guidelines are developed: an overview for stakeholders the public and 6 
the NHS’  7 


 ‘The guidelines manual'. 8 


Information on the progress of the guideline will also be available from the NICE website. 9 
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Part 2. Scope for clinical guideline 87 1 


NATIONAL INSTITUTE FOR HEALTH AND CLINICAL 2 


EXCELLENCE 3 


SHORT CLINICAL GUIDELINE – SCOPE 4 


1 Guideline title 5 


Type 2 diabetes: newer agents for blood glucose control in type 2 diabetes  6 


1.1 Short title 7 


Type 2 diabetes newer agents  8 


2 Background 9 


The Department of Health has asked the National Institute for Health and Clinical Excellence 10 
(‘NICE’ or ‘the Institute’) to develop a short clinical guideline on ‘newer agents for blood 11 
glucose control in type 2 diabetes’ for use in the NHS in England and Wales. This will be a 12 
rapid update of the relevant section of the NICE clinical guideline ‘Type 2 diabetes: the 13 
management of type 2 diabetes (update)’. The guideline will provide recommendations for 14 
good practice that are based on the best available evidence of clinical and cost 15 
effectiveness. 16 


The Institute’s clinical guidelines support the implementation of National Service Frameworks 17 
(NSFs) in those aspects of care for which a Framework has been published. The statements 18 
in each NSF reflect the evidence that was used at the time the Framework was prepared. 19 
The clinical guidelines and technology appraisal guidance published by NICE after an NSF 20 
has been issued will have the effect of updating the Framework. 21 


NICE clinical guidelines support the role of healthcare professionals in providing care in 22 
partnership with patients, taking account of their individual needs and preferences, and 23 
ensuring that patients (and their carers and families, where appropriate) can make informed 24 
decisions about their care and treatment. 25 


3 Clinical need for the guideline  26 


Type 2 diabetes is a chronic metabolic disorder caused by insulin insensitivity and a failure of 27 
pancreatic insulin and glucagon secretion to compensate for this. It can be associated with 28 
acute metabolic disturbances such as hyperglycaemia (high blood glucose). If prolonged, 29 
hyperglycaemia can cause microvascular and macrovascular damage. Good management of 30 
blood-glucose levels, blood pressure and lipid levels is known to delay or prevent the long-31 
term complications of diabetes. Current practice is that treatment should aim to achieve a 32 
glycated haemoglobin (HbA1c) level of 6.5%, or 7.5% for those at risk of severe 33 
hypoglycaemia, although it is acknowledged that such targets may not be achieved in 34 
everyone.  35 


The prevalence of diabetes is around 3.7% in England and 4.21% in Wales; diabetes affects 36 
more than 2.09 million people in England and Wales. More than 85% of these people have 37 
type 2 diabetes, and it is accepted that there are also many people who have undiagnosed 38 
type 2 diabetes. It has been estimated that diabetes may be responsible for at least 5% of 39 
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healthcare expenditure in the UK, and up to 10% of hospital budgets are used for the care of 1 
people with diabetes. Type 2 diabetes usually occurs in people older than 40; however, it can 2 
appear earlier in life, particularly in people of South Asian or African-Caribbean origin.    3 


Although lifestyle interventions (diet and exercise) are the first-line treatments for the 4 
management of type 2 diabetes, in most cases the condition is progressive and people will 5 
usually need to take oral glucose-lowering drugs. Metformin is widely-used as first-line oral 6 
therapy, with sulphonylurea as an ‘add on’ second-line therapy if glycaemic control remains 7 
poor, but clinical practice varies according to patient attributes (such as body weight and 8 
insulin sensitivity). Current NICE guidance (NICE technology appraisal guidance 63) is that 9 
glitazones (thiazolidinediones) are not recommended as second-line therapy for most 10 
people. Because type 2 diabetes tends to progress, as a result of the continuing failure of 11 
insulin secretion, many patients eventually need to take insulin. Insulin therapy may be given 12 
in a number of different forms, for example intermediate-acting insulin (NPH insulin) or 13 
biphasic insulin (premix) or basal bolus regimens. 14 


In recent years new drugs have been developed for blood glucose control. These include the 15 
long-acting insulin analogues (insulin glargine and insulin detemir), incretin mimetics 16 
(exenatide and liraglutide) and incretin enhancers (sitagliptin and vildagliptin). So far only 17 
insulin glargine has been the subject of NICE guidance (NICE technology appraisal guidance 18 
53). There is an urgent need for guidance that determines the role of all of these agents and 19 
their place in the care pathway of blood glucose control for people with type 2 diabetes. The 20 
place of thiazolidinediones (rosiglitazone and pioglitazone) within this pathway also needs to 21 
be addressed, including their positioning relative to the newer agents, and there are recent 22 
safety concerns specifically in relation to rosiglitazone to be addressed regarding the risk of 23 
cardiovascular adverse events.  24 


The NICE clinical guideline ‘Type 2 diabetes: the management of type 2 diabetes (update)’ is 25 
scheduled for publication in May 2008. It makes recommendations on the use of 26 
thiazolidinediones (rosiglitazone and pioglitazone), an incretin mimetic (exenatide) and a 27 
long-acting insulin analogue (insulin glargine). These recommendations will be reviewed and 28 
updated by this short guideline.   29 


4 The guideline 30 


The guideline development process is described in detail in four publications that are 31 
available from the NICE website (see ‘Further information’). ‘The guideline development 32 
process: an overview for stakeholders, the public and the NHS’ describes how organisations 33 
can become involved in the development of a guideline. ‘The guidelines manual’ provides 34 
advice on the technical aspects of guideline development. ‘Background and overview of the 35 
short guidelines programme’ and ‘The short guideline process – consultation document’ 36 
describe short clinical guidelines and how they are developed. 37 


This document is the scope. It defines exactly what this guideline will (and will not) examine, 38 
and what the guideline developers will consider. The scope is based on the referral from the 39 
Department of Health. 40 


The areas that will be addressed by the guideline are described in the following sections. 41 


4.1 Population  42 


4.1.1 Groups that will be covered 43 


1. Adults (18 and older) diagnosed with type 2 diabetes.  44 


2. Specific patient subgroups (for example, based on cardiovascular risk or ethnicity) for 45 
whom the impact of these agents might differ.  46 
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4.1.2 Groups that will not be covered  1 


1. People with type 2 diabetes who are younger than 18 years. 2 


2. Pregnant women with type 2 diabetes or gestational diabetes. 3 


4.2 Healthcare setting 4 


Primary and secondary care. 5 


4.3 Clinical management 6 


4.3.1 Areas covered by the guideline 7 


1. The newer agents for the control of blood glucose in type 2 diabetes that are detailed in 8 
4.3.1 e–n. The relevant comparators for these interventions are:  9 


 oral glucose-lowering medications (metformin or sulphonylurea) used alone or in 10 
combination  11 


 intermediate-acting, long-acting or biphasic (premix) insulins. 12 


2. Comparison of the newer agents with each other, if relevant evidence is available. 13 


3. Use of these newer agents and their positioning within the care pathway of glucose 14 
control in patients with type 2 diabetes.  15 


4. Note that guideline recommendations will normally fall within licensed indications; 16 
exceptionally, and only if clearly supported by evidence, use outside a licensed 17 
indication may be recommended. The guideline will assume that prescribers will use a 18 
drug’s summary of product characteristics to inform their decisions for individual patients.  19 


Incretin enhancers (DPP-4 inhibitors) 20 


5. Sitagliptin (Januvia, Merck Sharp & Dohme). Sitagliptin has UK marketing authorisation 21 
for use in patients with type 2 diabetes mellitus as oral therapy to improve glycaemic 22 
control in combination with: 23 


 metformin if diet and exercise plus metformin do not provide adequate glycaemic control 24 


 a sulphonylurea, in patients with insufficient glycaemic control despite the maximum 25 
tolerated dose of a sulphonylurea and for whom metformin is inappropriate because of 26 
contraindications or intolerance 27 


 a sulphonylurea and metformin, in patients with insufficient glycaemic control 28 


 a thiazolidinedione, in patients with insufficient glycaemic control and for whom the use of 29 
a thiazolidinedione is appropriate.  30 


6. Vildagliptin (Galvus, Novartis). Vildagliptin has UK marketing authorisation for use in the 31 
treatment of type 2 diabetes mellitus as dual oral therapy in combination with:  32 


 metformin, in patients with insufficient glycaemic control despite the maximum tolerated 33 
dose of monotherapy with metformin 34 


 a sulphonylurea, in patients with insufficient glycaemic control despite the maximum 35 
tolerated dose of a sulphonylurea and for whom metformin is inappropriate because of 36 
contraindications or intolerance 37 


 a thiazolidinedione, in patients with insufficient glycaemic control and for whom the use of 38 
a thiazolidinedione is appropriate. 39 


Incretin mimetics (GLP-1 analogues) 40 


Exenatide (Byetta, Eli Lilly and Company). Exenatide currently has UK marketing 41 
authorisation for the treatment of type 2 diabetes mellitus in combination with metformin 42 







 


 


Guideline scopes 
 


National Institute for Health and Care Excellence, 2015 


and/or sulphonylureas in people who have insufficient glycaemic control on the maximum 1 
tolerated doses of these oral therapies. It is administered as a subcutaneous injection. 2 


Liraglutide (NN2211, Novo Nordisk). Liraglutide does not yet have UK marketing 3 
authorisation. It has been studied in phase III trials in patients with type 2 diabetes who have 4 
been treated with oral glucose-lowering medications (metformin and a sulphonylurea). These 5 
studies have examined the use of liraglutide as monotherapy and as combination with 6 
metformin, sulphonylureas, metformin and a sulphonylurea, and metformin and a 7 
thiazolidinedione. Liraglutide has also been studied in combination with a sulphonylurea, and 8 
in combination with a thiazolidinedione. Liraglutide will be considered according to its 9 
anticipated licensed indication. Guidance on this intervention will be issued only if it achieves 10 
UK marketing authorisation for use in type 2 diabetes. 11 


Thiazolidinediones 12 


Pioglitazone (Actos, Takeda). Pioglitazone is administered orally and has UK marketing 13 
authorisation for use:  14 


 as monotherapy in people (particularly those who are overweight) who have insufficient 15 
glycaemic control from diet and exercise, and for whom metformin is inappropriate 16 
because of contraindications of intolerance  17 


 as dual oral therapy in combination with metformin in people (particularly those who are 18 
overweight) with insufficient glycaemic control despite the maximum tolerated dose of 19 
monotherapy with metformin 20 


 as dual oral therapy in combination with a sulphonylurea, only in people who show 21 
intolerance to metformin or for whom metformin is contraindicated, and who have 22 
insufficient glycaemic control despite the maximum tolerated dose of monotherapy with a 23 
sulphonylurea  24 


 as triple therapy in combination with metformin and a sulphonylurea, in people 25 
(particularly those who are overweight) with insufficient glycaemic control despite dual oral 26 
therapy 27 


 in combination with insulin in people with type 2 diabetes with insufficient glycaemic 28 
control on insulin for whom metformin is inappropriate because of contraindications or 29 
intolerance.  30 


Pioglitazone/metformin combination (Competact, Takeda). This combination product is 31 
administered orally and is indicated for the treatment of type 2 diabetes, particularly in people 32 
who are overweight, and who are unable to achieve sufficient glycaemic control at the 33 
maximum tolerated dose of oral metformin alone.   34 


Rosiglitazone (Avandia, GlaxoSmithKline UK). Rosiglitazone is indicated for the treatment of 35 
type 2 diabetes and has UK marketing authorisation for use: 36 


 as oral monotherapy in people (particularly those who are overweight) who have 37 
insufficient glycaemic control from diet and exercise for whom metformin is inappropriate 38 
because of contraindications or intolerance 39 


 as dual oral therapy in combination with metformin in people (particularly those who are 40 
overweight) with insufficient glycaemic control despite the maximum tolerated dose of 41 
monotherapy with metformin 42 


 as dual oral therapy in combination with a sulphonylurea, only in people who show 43 
intolerance to metformin or for whom metformin is contraindicated, and who have 44 
insufficient glycaemic control despite the maximum tolerated dose of monotherapy with a 45 
sulphonylurea  46 


 as triple therapy in combination with metformin and a sulphonylurea, in people 47 
(particularly those who are overweight) with insufficient glycaemic control despite dual oral 48 
therapy.  49 
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Rosiglitazone/metformin combination (Avandamet, GlaxoSmithKline UK). This combination 1 
has UK marketing authorisation for oral use in people for whom the maximum tolerated dose 2 
of oral metformin alone does not provide sufficient glycaemic control. It also has UK 3 
marketing authorisation for use as triple oral therapy with a sulphonylurea in people with 4 
insufficient glycaemic control despite dual oral therapy with the maximum tolerated dose of 5 
metformin and a sulphonylurea.  6 


Long-acting recombinant human insulin analogues   7 


Insulin detemir (Levemir, Novo Nordisk). Insulin detemir is indicated for the treatment of 8 
diabetes mellitus, including use with oral hypoglycaemia agents. It is administered via 9 
subcutaneous injection.  10 


Insulin glargine (Lantus, Sanofi Aventis). Insulin glargine is indicated for the treatment of 11 
diabetes mellitus, including use with oral hypoglycaemia agents. It is administered via 12 
subcutaneous injection. 13 


4.3.2 Areas not covered by the guideline 14 


1. Diagnosis of type 2 diabetes.  15 


2. Treatments other than the ones listed in 4.3.1 e–n. 16 


4.4 Outcome measures 17 


1. Efficacy and tolerability of the newer agents for blood glucose control, and their impact 18 
on the control of type 2 diabetes including: 19 


 changes in blood glucose control 20 


 changes in HbA1c levels 21 


 frequency and severity of hypoglycaemic episodes  22 


 changes in weight control and body mass index. 23 


2. Impact of the newer agents for blood glucose control on the development of 24 
complications associated with type 2 diabetes: 25 


 microvascular – retinopathy, nephropathy 26 


 macrovascular – heart disease, stroke, peripheral vascular disease.  27 


3. Any adverse events reported that are considered to be associated with the specified 28 
newer agents for blood glucose control. 29 


4. Resource use. 30 


5. Health-related quality of life. 31 


6. Mortality. 32 


4.5 Economic aspects  33 


Costs will be considered from an NHS and Personal Social Services perspective.  34 


4.6 Status 35 


4.6.1 Scope 36 


This is the final version of the scope.  37 
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4.6.2 Related NICE guidance  1 


This short guideline will update the NICE standard clinical guideline 'Type 2 diabetes: the 2 
management of type 2 diabetes (update)', which will in turn update the following NICE 3 
guidance: 4 


 Guidance on the use of long-acting insulin analogues for the treatment of diabetes –5 
.insulin glargine. NICE technology appraisal guidance 53 (2002). 6 


 Guidance on the use of glitazones for the treatment of type 2 diabetes. NICE technology 7 
appraisal guidance 63 (2003). 8 


NICE is also developing the following related guidance:  9 


 Diabetes in pregnancy: management of diabetes and its complications from pre-10 
conception to the postnatal period. NICE clinical guideline. Publication expected March 11 
2008. 12 


 Continuous subcutaneous insulin for the treatment of diabetes (review).  NICE technology 13 
appraisal guidance. Publication expected May 2008. 14 


4.6.3 Guideline 15 


The development of the guideline recommendations will begin in May 2008.  16 


5 Further information 17 


Information on the guideline development process is provided in:  18 


 ‘The guideline development process: an overview for stakeholders, the public and the 19 
NHS’  20 


 ‘Guideline development methods: information for national collaborating centres and 21 
guideline developers’ 22 


 ‘Background and overview of the short guidelines programme’ 23 


 ‘The short guideline process – consultation document’. 24 


These booklets are available as PDF files from the NICE website 25 
(www.nice.org.uk/guidelinesprocess). Information on the progress of the guideline will also 26 
be available from the website.  27 
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Part 3. Scope for clinical guideline 66 1 


SCOPE 2 


1 Guideline title 3 


Type 2 diabetes: the management of Type 2 diabetes (update). 4 


1.1 Short title 5 


Type 2 diabetes (update). 6 


2 Background 7 


The National Institute for Health and Clinical Excellence (‘NICE’ or ‘the Institute’) has 8 
commissioned  the  National  Collaborating  Centre  for  Chronic  Conditions  to  review  9 
recent evidence on the management of Type 2 diabetes, and update the existing guidelines: 10 
‘Clinical guidelines for Type 2 diabetes: diabetic renal disease: prevention and early 11 
management’; ‘Diabetic retinopathy: early management and screening’; ‘Management of 12 
blood glucose’; ‘Blood pressure management’; and ‘Lipids management’ (Royal College of 13 
General Practitioners, 2002) for use in the NHS in England and Wales. The updated 14 
guideline will provide recommendations for good practice that are based on the best 15 
available evidence of clinical and cost effectiveness. This guideline will be relevant only to 16 
people with Type 2 diabetes, as guidance on the management of Type 1 diabetes is 17 
available from the NICE guideline: ‘Type 1 diabetes in adults: National clinical guideline for  18 
diagnosis and management in primary and secondary care’ (2004), developed by the 19 
National  Collaborating  Centre  for  Chronic  Conditions. 20 


The Institute’s clinical guidelines will support the implementation of National Service 21 
Frameworks (NSFs) in those aspects of care where a Framework has been published. The 22 
statements in each NSF reflect the evidence that was used at the time the Framework was 23 
prepared. The clinical guidelines and technology appraisals published by the Institute after 24 
an NSF has been issued will have the effect of updating the Framework. 25 


NICE clinical guidelines support the role of healthcare professionals in providing care in 26 
partnership with patients, taking account of their individual needs and preferences, and 27 
ensuring that patients (and their carers and families, where appropriate) can make informed 28 
decisions about their care and treatment. 29 


3 Clinical need for the guideline 30 


Type 2 diabetes is a common and chronic disease with a high risk of a number of serious 31 
complications. About 1.6 million people in England and Wales are currently diagnosed with 32 
diabetes. Type 2 diabetes accounts for more than 85% of these cases and many more 33 
people may have Type 2 diabetes that is as yet undiagnosed. It has been estimated that 34 
diabetes may be responsible for at least 5% of healthcare expenditure in the UK and up to 35 
10% of hospital budgets are used for the care of people with diabetes. 36 


Good management of blood-glucose levels, blood pressure and lipid levels is known to 37 
prevent or delay the long-term complications of diabetes such as renal (kidney) disease, 38 
retinopathy (eye problems), cardiovascular events (for example, heart attack or stroke) and 39 
limb  amputation. 40 
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Early detection of complications to enable their secondary prevention is important, as is 1 
effective management of late complications when they occur. 2 


4 The guideline 3 


The guideline development process is described in detail in two publications which are 4 
available from the NICE website (see ‘Further information’). ‘The guideline development 5 
process: an overview for stakeholders, the public and the NHS’ describes how organisations 6 
can become involved in the development of a guideline. ‘The guidelines manual’ provides 7 
advice on the technical aspects of guideline development. 8 


This document is the scope. It defines exactly what this guideline will (and will not) examine, 9 
and what the guideline developers will consider. 10 


The areas that will be addressed by the guideline are described in the following sections. 11 


4.1 Population 12 


4.1.1 Groups that will be covered: 13 


People with diagnosed Type 2 diabetes. 14 


4.1.2 Groups that will not be covered: 15 


Pregnant women with problems related to Type 2 diabetes, or gestational diabetes. A 16 
separate guideline on diabetes in pregnancy is availabe (date of publication: March 2008). 17 


4.2 Healthcare setting 18 


The guideline will cover the care of Type 2 diabetes in primary, secondary or tertiary care 19 
sectors, but will exclude specialist tertiary procedures in areas such as vascular surgery, 20 
renal medicine, cardiology and ophthalmology. 21 


This is an NHS guideline; although it will also be relevant to practice within residential and 22 
nursing homes (care homes), social services and the voluntary sector, it will not make 23 
recommendations about services exclusive to these sectors. 24 


4.3 Clinical management 25 


The guideline will include recommendations on the following areas: 26 


1. Clinical and self-monitoring (including target values) for: 27 


a.  lipid levels 28 


b.  blood pressure 29 


c.  glucose levels. 30 


2. Pharmacological treatments including those for: 31 


a.  reducing blood pressure 32 


b.  correcting abnormal blood-fat profile (dyslipidaemia) 33 


c.  controlling blood glucose 34 


d.  preventing vascular disease. 35 


Note that guideline recommendations will normally fall within licensed indications; 36 
exceptionally, and only where clearly supported by evidence, use outside a licensed 37 
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indication may be recommended. The guideline will assume that prescribers will use a drug’s 1 
summary of product characteristics to inform their decisions for individual patients. 2 


3. Non-pharmacological management, including: 3 


a.  diet 4 


b.  self-management education and empowerment, including use of care plans and 5 
emergency self-management. 6 


4. The guideline will address the early detection, ongoing management (but not in tertiary 7 
care) or referral to specialist services, for the following complications: 8 


a.  retinopathy including maculopathy 9 


b.  renal disease 10 


c.  aspects of autonomic neuropathy and painful neuropathy (including erectile 11 
dysfunction) 12 


d.  depression. 13 


5. The guideline will use the internationally accepted diagnostic criteria for Type 2 diabetes. 14 
The evidence base on diagnosis will not be reviewed as part of the guideline 15 
development. 16 


6. The guideline will be sensitive to the specific issues affecting, and the clinical needs of, 17 
different ethnic groups. 18 


7. Complementary therapies may be considered, if they are already in use in the NHS and 19 
there is evidence to support their effectiveness. 20 


8. The guideline will not cover: 21 


a.  prevention and management of foot problems (there is already updated guidance in 22 
this area: ‘Type 2 diabetes: prevention and management of foot problems’. NICE 23 
clinical guideline no. 10) 24 


b.  primary prevention of Type 2 diabetes or screening 25 


c.  those problems which do not arise primarily from diabetes in particular patient groups 26 
who may also have diabetes. 27 


4.4 Status 28 


4.4.1 Scope 29 


This is the final scope. 30 


1. The guideline will incorporate the following NICE technology appraisal: 31 


a. inhaled insulin for the treatment of diabetes (Types 1 and 2) (date of publication: 32 
December 2006). 33 


2. The guideline will update the following NICE technology appraisals, but only in relation to 34 
Type 2 diabetes: 35 


a. Guidance on the use of long-acting insulin analogues for the treatment of diabetes – 36 
insulin glargine. NICE technology appraisal guidance no. 53 (2002) 37 


3. Guidance on the use of patient-education models for diabetes. NICE technology 38 
appraisal guidance no. 60 (2003) 39 


a. Guidance on the use of glitazones for the treatment of Type 2 diabetes. NICE 40 
technology appraisal guidance no. 63 (2003). 41 


4. Related NICE public health guidance: 42 


a. Physical activity guidance for the Highways Agency, Local Authorities, primary care, 43 
pharmacists, health visitors and community nurses, schools, workplaces, the leisure 44 
and fitness industry and sports clubs. Public health programme guidance (date of 45 
publication: September 2007) 46 
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b. Smoking cessation services, including the use of pharmacotherapies, in primary care, 1 
pharmacies, local authorities and workplaces, with particular reference to manual 2 
working groups, pregnant smokers and hard to reach communities. Public health 3 
programme guidance (date of publication: February 2008). 4 


5. Related NICE clinical guidelines: 5 


a. Cardiovascular risk assessment: the modification of blood lipids for the primary and 6 
secondary prevention of cardiovascular disease (expected date of publication:May 7 
2008) 8 


b. Diabetes in pregnancy: management of diabetes and its complications from pre- 9 
conception to the postnatal period (date of publication: March 2008) 10 


c. Hypertension: management of hypertension in adults in primary care (partial update 11 
of NICE (partial update of CG18) NICE clinical guideline no. 34 (2006) 12 


d. Obesity: the prevention, identification, assessment and management of overweight 13 
and obesity in adults and children (date of publication: December 2006) 14 


e. Type 1 diabetes: diagnosis and management of Type 1 diabetes in children, young 15 
people and adults NICE clinical guideline no. 15 (2004, expected review date: July 16 
2008) 17 


f. Type 2 diabetes: prevention and management of foot problems. NICE clinical 18 
guideline no. 10 (2004). 19 


4.4.2 Development of recommendations 20 


The development of the guideline recommendations began in June  2006. 21 


5 Further information 22 


Information on the guideline development process is provided in: 23 


 ‘The guideline development process: an overview for stakeholders, the public and the 24 
NHS’ 25 


 ‘The guidelines manual’. 26 


These booklets are available as PDF files from the NICE website (www.nice.org.uk/ 27 
guidelinesprocess). Information on the progress of the guideline will also be available from 28 
the website. 29 
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Appendix C: Search strategies and review 1 


protocols 2 


This guideline was developed in accordance with the process for short clinical guidelines set 3 
out in ‘The guidelines manual' (2012). There is more information about how NICE clinical 4 
guidelines are developed on the NICE website.  5 


C.1 Search strategies 6 


The evidence reviews used to develop the guideline recommendations were underpinned by 7 
systematic literature searches, following the methods described in ‘The guidelines manual' 8 
(2012). The aim of the systematic searches was to comprehensively identify the published 9 
evidence to answer the review questions developed by the Guideline Development Group 10 
and Internal Clinical Guidelines Technical Team. 11 


The search strategies for the review questions were developed by the Information Services 12 
Team with advice from the Internal Clinical Guidelines Technical Team. Structured questions 13 
were developed using the PICO (population, intervention, comparison, outcome) model and 14 
translated into search strategies using subject heading and free text terms. The strategies 15 
were run across a number of databases,date restrictions were included when requested by 16 
the Technical Team  17 


The NHS Economic Evaluation Database (NHS EED) and the Health Economic Evaluations 18 
Database (HEED) were searched for economic evaluations. Search filters for economic 19 
evaluations and quality of life studies were used on bibliographic databases. Date restrictions 20 
were included when requested by the Technical Team. 21 


Guideline Development Group members were also asked to alert the Internal Clinical 22 
Guidelines Technical Team to any additional evidence, published, unpublished or in press, 23 
that met the inclusion criteria. 24 


The searches were undertaken between July 2012 and June 2013 The re-run searches took 25 
place in June 2014. 26 


C.2 Scoping searches 27 


Scoping searches were undertaken in March 2012using the following websites and 28 
databases (listed in alphabetical order); browsing or simple search strategies were 29 
employed. The search results were used to provide information for scope development and 30 
project planning. 31 


Guidance/guidelines  32 


Department of Health 33 


Canadian Medical Association Infobase 34 


Guidelines International Network (GIN) 35 


National Health and Research Council 36 


New Zealand Guidelines Group 37 


NHS Scotland 38 



http://www.nice.org.uk/GuidelinesManual

http://www.nice.org.uk/about/what-we-do/our-programmes/nice-guidance/nice-guidelines/nice-clinical-guidelines

http://www.nice.org.uk/about/what-we-do/our-programmes/nice-guidance/nice-guidelines/nice-clinical-guidelines
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NICE Clinical Knowledge Summaries 1 


NICE Evidence Services (previously NHS Evidence) 2 


NICE Guidance 3 


Professional bodies/associations/societies 4 


Royal Colleges 5 


Scottish Intercollegiate Guidelines Network (SIGN) 6 


US National Guideline Clearing House 7 


World Health Organization (WHO) 8 


 9 


Systematic reviews/economic evaluations 10 


Clinical Evidence 11 


Cochrane Database of Systemic Reviews (CDSR) 12 


Database of Abstracts of Reviews of Effects (DARE) 13 


Health Technology Assessment Database (HTA) 14 


National Institute for Health Research Health Technology assessment Programme 15 


NHS R&D Service Delivery and Organisation Programme 16 


Prospero 17 


TRIP Database 18 


NHS Economic Evaluation Database (NHS EED) 19 


Health Economic Evaluations Database (HEED)   20 


C.3 Main searches 21 


The following sources were searched for the topics presented in the sections below. 22 


Cochrane Database of Systematic Reviews – CDSR (Wiley) 23 


Cochrane Central Register of Controlled Trials – CENTRAL (Wiley) 24 


Database of Abstracts of Reviews of Effects – DARE (Wiley) 25 


Health Technology Assessment Database – HTA (Wiley) 26 


EMBASE (Ovid) 27 


MEDLINE (Ovid) 28 


MEDLINE In-Process (Ovid) 29 


C.4 Systematic reviews and mapping searches  30 


The MEDLINE search strategies are presented below. They were translated for use in each 31 
of the other databases.  32 
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C.4.1 Review Question 1: Which pharmacological blood glucose lowering therapies 1 


should be used to control blood glucose levels in people with type 2 diabetes? 2 


July 2012 3 


Ovid MEDLINE <1946 to July week 1 2012> 4 


 5 


1     exp Diabetes Mellitus, Type 2/ (87707) 6 


2     (Type* adj3 ("2" or "II" or two*) adj3 (diabete* or diabetic*)).tw. (75708) 7 


3     ((Maturit* or adult* or slow*) adj3 onset* adj3 (diabete* or diabetic*)).tw. (2310) 8 


4     ((Ketosis-resistant* or stable*) adj3 (diabete* or diabetic*)).tw. (537) 9 


5     ((Non-insulin* or Non insulin* or Noninsulin*) adj3 depend* adj3 (diabete* or 10 
diabetic*)).tw. (11408) 11 


6     NIDDM.tw. (6762) 12 


7     or/1-6 (113512) 13 


8     Dipeptidyl-Peptidase IV Inhibitors/ (1767) 14 


9     (Dipeptidyl* adj2 Peptidase* adj2 ("4" or "iv") adj Inhibitor*).tw. (859) 15 


10     (DPP* adj2 ("4" or "iv")).tw. (2738) 16 


11     (Sitagliptin* or Januvia*).tw. (745) 17 


12     (Vildagliptin* or Galvus*).tw. (443) 18 


13     (Linagliptin* or Trajenta*).tw. (210) 19 


14     (Saxagliptin* or Onglyza*).tw. (205) 20 


15     Alogliptin*.tw. (116) 21 


16     or/8-15 (3932) 22 


17     Glucagon-Like Peptide 1/ (5464) 23 


18     (Glucagon* adj Like adj Peptide adj "1").tw. (5553) 24 


19     (GLP* adj "1").tw. (5577) 25 


20     (Exenatide* or Byetta* or Bydureon*).tw. (1030) 26 


21     (Liraglutide* or Victoza*).tw. (743) 27 


22     (Lixisenatide* or Lyxumia*).tw. (24) 28 


23     or/17-22 (8332) 29 


24     Thiazolidinediones/ (9833) 30 


25     (Thiazolidinedione* or Glitazone*).tw. (4900) 31 


26     (Pioglitazone* or Actos*).tw. (3375) 32 


27     or/24-26 (11936) 33 


28     exp Sulfonylurea Compounds/tu [Therapeutic Use] (4680) 34 
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29     (Sulfonylurea* or Sulphonylurea*).tw. (7488) 1 


30     Tolbutamide*.tw. (4050) 2 


31     Glibenclamide*.tw. (6965) 3 


32     (Glipizide* or Minodiab*).tw. (828) 4 


33     (Glimepiride* or Amaryl*).tw. (1166) 5 


34     (Gliclazide* or Diamicron*).tw. (945) 6 


35     or/28-34 (19733) 7 


36     Metformin/ (7273) 8 


37     (Metformin* or Glucophage*).tw. (8503) 9 


38     (Competact* or Janumet* or Eucreas*).tw. (11) 10 


39     Biguanides/ (2768) 11 


40     Biguanide*.tw. (2060) 12 


41     or/36-40 (13057) 13 


42     Acarbose/ (1088) 14 


43     (Acarbose* or Glucobay*).tw. (1397) 15 


44     or/42-43 (1588) 16 


45     exp Insulins/tu [Therapeutic Use] (20286) 17 


46     exp Insulin/ad [Administration & Dosage] (15892) 18 


47     Insulin Infusion Systems/ (3982) 19 


48     (Insulin* adj3 (treat* or therap* or administrat* or dos* or human* or analogue* or 20 
biphasic* or basal* or protamine* or isophane* or inject* or pen* or deliver* or device* or 21 
system* or pump* or syringe* or needle*)).tw. (44593) 22 


49     (Insulin* adj3 (Intermediate* or shortact* or short-act* or short act* or longact* or long-23 
act* or long act* or ultralong* or ultra-long* or ultra long*)).tw. (1696) 24 


50     (Actrapid* or Humulin* or Insuman* or Hypurin*).tw. (312) 25 


51     (Aspart* or Novorapid*).tw. (76577) 26 


52     (Glulisine* or Apidra*).tw. (187) 27 


53     (Lispro* or Humalog*).tw. (854) 28 


54     (Insulin* adj3 zinc* adj3 (suspension* or protamine*)).tw. (245) 29 


55     (Detemir* or Levemir*).tw. (493) 30 


56     (Glargine* or Lantus*).tw. (1342) 31 


57     Degludec*.tw. (54) 32 


58     (Isophane* or Insulatard* or Humulin* or Insuman* or Novomix*).tw. (331) 33 


59     or/45-58 (140575) 34 
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60     Sodium-Glucose Transporter 2/ (326) 1 


61     (Sodium* adj3 Glucose* adj3 Transporter* adj3 "2").tw. (104) 2 


62     (Sodium* adj3 Glucose* adj3 (co-transporter* or cotransporter* or co transporter*) adj3 3 
"2").tw. (183) 4 


63     SGLT*.tw. (1264) 5 


64     (Canagliflozin* or Dapagliflozin* or Empagliflozin*).tw. (125) 6 


65     (Meglitinide* or Nateglinide* or Repaglinide*).tw. (894) 7 


66     or/60-65 (2267) 8 


67     16 or 23 or 27 or 35 or 41 or 44 or 59 or 66 (186449) 9 


68     7 and 67 (25970) 10 


69     Meta-Analysis.pt. (52213) 11 


70     Meta-Analysis as Topic/ (14196) 12 


71     Review.pt. (1924416) 13 


72     exp Review Literature as Topic/ (7732) 14 


73     (metaanaly$ or metanaly$ or (meta adj3 analy$)).tw. (60052) 15 


74     (review$ or overview$).ti. (265955) 16 


75     (systematic$ adj5 (review$ or overview$)).tw. (54185) 17 


76     ((quantitative$ or qualitative$) adj5 (review$ or overview$)).tw. (4377) 18 


77     ((studies or trial$) adj2 (review$ or overview$)).tw. (26148) 19 


78     (integrat$ adj3 (research or review$ or literature)).tw. (5397) 20 


79     (pool$ adj2 (analy$ or data)).tw. (14672) 21 


80     (handsearch$ or (hand adj3 search$)).tw. (6759) 22 


81     (manual$ adj3 search$).tw. (3235) 23 


82     or/69-81 (2082990) 24 


83     animals/ not humans/ (3974347) 25 


84     82 not 83 (1946464) 26 


85     Randomized Controlled Trial.pt. (390995) 27 


86     Controlled Clinical Trial.pt. (90070) 28 


87     Clinical Trial.pt. (505440) 29 


88     exp Clinical Trials as Topic/ (297285) 30 


89     Placebos/ (33814) 31 


90     Random Allocation/ (81895) 32 


91     Double-Blind Method/ (132149) 33 
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92     Single-Blind Method/ (19669) 1 


93     Cross-Over Studies/ (36253) 2 


94     ((random$ or control$ or clinical$) adj3 (trial$ or stud$)).tw. (762949) 3 


95     (random$ adj3 allocat$).tw. (21255) 4 


96     placebo$.tw. (162152) 5 


97     ((singl$ or doubl$ or trebl$ or tripl$) adj (blind$ or mask$)).tw. (129888) 6 


98     (crossover$ or (cross adj over$)).tw. (59285) 7 


99     or/85-98 (1423907) 8 


100     animals/ not humans/ (3974347) 9 


101     99 not 100 (1328812) 10 


102     84 or 101 (3024023) 11 


103     68 and 102 (12422) 12 


 13 


 14 


C.4.2 Review Question 2: What are the serious adverse effects of long-term use of 15 


pharmacological interventions to control blood glucose in people with type 2 16 


diabetes? January 2013  17 


Ovid MEDLINE <1946 to January week 1 2013> 18 


 19 


1     exp Diabetes Mellitus, Type 2/ (74370) 20 


2     (Type* adj3 ("2" or "II" or two*) adj3 (diabete* or diabetic*)).tw. (61248) 21 


3     ((Maturit* or adult* or slow*) adj3 onset* adj3 (diabete* or diabetic*)).tw. (2119) 22 


4     ((Ketosis-resistant* or stable*) adj3 (diabete* or diabetic*)).tw. (473) 23 


5     ((Non-insulin* or Non insulin* or Noninsulin*) adj3 depend* adj3 (diabete* or diabetic*)).tw. 24 
(11155) 25 


6     NIDDM.tw. (6633) 26 


7     or/1-6 (95582) 27 


8     Dipeptidyl-Peptidase IV Inhibitors/ (1158) 28 


9     (Dipeptidyl* adj2 Peptidase* adj2 ("4" or "iv") adj Inhibitor*).tw. (598) 29 


10     (DPP* adj2 ("4" or "iv")).tw. (2100) 30 


11     (Sitagliptin* or Januvia*).tw. (498) 31 


12     (Vildagliptin* or Galvus*).tw. (314) 32 


13     (Linagliptin* or Trajenta*).tw. (85) 33 


14     (Saxagliptin* or Onglyza*).tw. (140) 34 


15     Alogliptin*.tw. (79) 35 
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16     or/8-15 (2907) 1 


17     Glucagon-Like Peptide 1/ (3812) 2 


18     (Glucagon* adj Like adj Peptide adj "1").tw. (3838) 3 


19     (GLP* adj "1").tw. (3809) 4 


20     (Exenatide* or Byetta* or Bydureon*).tw. (670) 5 


21     (Liraglutide* or Victoza*).tw. (350) 6 


22     (Lixisenatide* or Lyxumia*).tw. (9) 7 


23     or/17-22 (5794) 8 


24     Thiazolidinediones/ (8371) 9 


25     (Thiazolidinedione* or Glitazone*).tw. (4239) 10 


26     (Pioglitazone* or Actos*).tw. (2761) 11 


27     or/24-26 (10136) 12 


28     exp Sulfonylurea Compounds/tu [Therapeutic Use] (4371) 13 


29     (Sulfonylurea* or Sulphonylurea*).tw. (6700) 14 


30     Tolbutamide*.tw. (3857) 15 


31     Glibenclamide*.tw. (6282) 16 


32     (Glipizide* or Minodiab*).tw. (777) 17 


33     (Glimepiride* or Amaryl*).tw. (975) 18 


34     (Gliclazide* or Diamicron*).tw. (862) 19 


35     or/28-34 (17966) 20 


36     Metformin/ (5951) 21 


37     (Metformin* or Glucophage*).tw. (6856) 22 


38     (Competact* or Janumet* or Eucreas*).tw. (11) 23 


39     Biguanides/ (2625) 24 


40     Biguanide*.tw. (1858) 25 


41     or/36-40 (11027) 26 


42     Acarbose/ (1033) 27 


43     (Acarbose* or Glucobay*).tw. (1281) 28 


44     or/42-43 (1465) 29 


45     exp Insulins/tu [Therapeutic Use] (18814) 30 


46     exp Insulin/ad [Administration & Dosage] (14523) 31 


47     Insulin Infusion Systems/ (3585) 32 


48     (Insulin* adj3 (treat* or therap* administrat* or dos* or human* or analogue* or biphasic* or 33 
basal* or protamine* or isophane* or inject* or pen* or deliver* or device* or system* or pump* or 34 
syringe* or needle*)).tw. (40387) 35 
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49     (Insulin* adj3 (Intermediate* or shortact* or short-act* or short act* or longact* or long-act* or 1 
long act* or ultralong* or ultra-long* or ultra long*)).tw. (1521) 2 


50     (Actrapid* or Humulin* or Insuman* or Hypurin*).tw. (296) 3 


51     (Aspart* or Novorapid*).tw. (68526) 4 


52     (Glulisine* or Apidra*).tw. (144) 5 


53     (Lispro* or Humalog*).tw. (770) 6 


54     (Insulin* adj3 zinc* adj3 (suspension* or protamine*)).tw. (239) 7 


55     (Detemir* or Levemir*).tw. (400) 8 


56     (Glargine* or Lantus*).tw. (1081) 9 


57     Degludec*.tw. (19) 10 


58     (Isophane* or Insulatard* or Humulin* or Insuman* or Novomix*).tw. (308) 11 


59     or/45-58 (127084) 12 


60     Sodium-Glucose Transporter 2/ (216) 13 


61     (Sodium* adj3 Glucose* adj3 Transporter* adj3 "2").tw. (64) 14 


62     (Sodium* adj3 Glucose* adj3 (co-transporter* or cotransporter* or co transporter*) adj3 "2").tw. 15 
(110) 16 


63     SGLT*.tw. (1029) 17 


64     (Canagliflozin* or Dapagliflozin* or Empagliflozin*).tw. (70) 18 


65     (Meglitinide* or Nateglinide* or Repaglinide*).tw. (795) 19 


66     or/60-65 (1885) 20 


67     16 or 23 or 27 or 35 or 41 or 44 or 59 or 66 (165776) 21 


68     7 and 67 (21837) 22 


69     exp Cohort Studies/ (1211858) 23 


70     (cohort adj (study or studies)).tw. (63699) 24 


71     cohort analy$.tw. (2838) 25 


72     (follow up adj (study or studies)).tw. (33378) 26 


73     longitudinal.tw. (112432) 27 


74     prospective.tw. (294067) 28 


75     or/69-74 (1373943) 29 


76     68 and 75 (2727) 30 


77     Animals/ not Humans/ (3653831) 31 


78     76 not 77 (2698) 32 


79     limit 78 to english language (2446) 33 


 34 
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C.4.3 Review Question 3: What are the optimal target values for HbA1c, fasting blood 1 


glucose and post prandial blood glucose in people with type 2 diabetes? 2 


(December 2012) 3 


Ovid MEDLINE <1946 to November week 3 2012> 4 


 5 


1     exp Diabetes Mellitus, Type 2/ (76208) 6 


2     (Type* adj3 ("2" or "II" or two*) adj3 (diabete* or diabetic*)).tw. (63336) 7 


3     ((Maturit* or adult* or slow*) adj3 onset* adj3 (diabete* or diabetic*)).tw. (2166) 8 


4     ((Ketosis-resistant* or stable*) adj3 (diabete* or diabetic*)).tw. (475) 9 


5     ((Non-insulin* or Non insulin* or Noninsulin*) adj3 depend* adj3 (diabete* or diabetic*)).tw. 10 
(11214) 11 


6     NIDDM.tw. (6654) 12 


7     or/1-6 (98196) 13 


8     *Hemoglobin A, Glycosylated/ (5205) 14 


9     (hemoglobin* adj3 glyc*).tw. (7213) 15 


10     (haemoglobin* adj3 glyc*).tw. (3389) 16 


11     glycohemoglobin*.tw. (633) 17 


12     glycohaemoglobin*.tw. (97) 18 


13     (hba1c or hb a1c).tw. (10948) 19 


14     or/8-13 (21025) 20 


15     *Fasting/ (7688) 21 


16     fast*.tw. (291196) 22 


17     (diet adj3 restrict*).tw. (3734) 23 


18     *Postprandial Period/ (1828) 24 


19     (postprandial* or post-prandial*).tw. (17493) 25 


20     or/15-19 (305960) 26 


21     *Blood Glucose/ (35609) 27 


22     ((blood*or plasma* or serum*) adj3 (gluc* or sugar*)).tw. (13292) 28 


23     or/21-22 (46815) 29 


24     20 and 23 (11305) 30 


25     14 or 24 (30758) 31 


26     7 and 25 (12019) 32 


27     Animals/ not Humans/ (3720385) 33 


28     26 not 27 (11612) 34 


29     limit 28 to english language (10446) 35 


30     Epidemiologic Studies/ (5579) 36 
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31     exp Case-Control Studies/ (586243) 1 


32     exp Cohort Studies/ (1234174) 2 


33     Cross-Sectional Studies/ (150828) 3 


34     Comparative Study.pt. (1621448) 4 


35     case control$.tw. (65792) 5 


36     case series.tw. (27324) 6 


37     (cohort adj (study or studies)).tw. (65854) 7 


38     cohort analy$.tw. (2895) 8 


39     (follow up adj (study or studies)).tw. (33920) 9 


40     (observational adj (study or studies)).tw. (33241) 10 


41     longitudinal.tw. (115334) 11 


42     prospective.tw. (299660) 12 


43     retrospective.tw. (223737) 13 


44     cross sectional.tw. (130903) 14 


45     or/30-44 (3057909) 15 


46     Meta-Analysis.pt. (37918) 16 


47     (metaanaly$ or metanaly$ or (meta adj2 analy$)).tw. (45163) 17 


48     (systematic$ adj4 (review$ or overview$)).tw. (40486) 18 


49     ((quantitative$ or qualitative$) adj4 (review$ or overview$)).tw. (3114) 19 


50     ((studies or trial$) adj1 (review$ or overview$)).tw. (6564) 20 


51     (integrat$ adj2 (research or review$ or literature)).tw. (3115) 21 


52     (pool$ adj1 (analy$ or data)).tw. (7700) 22 


53     (handsearch$ or (hand adj2 search$)).tw. (4489) 23 


54     (manual$ adj2 search$).tw. (2443) 24 


55     or/46-54 (100721) 25 


56     animals/ not humans/ (3720385) 26 


57     55 not 56 (98559) 27 


58     Randomized Controlled Trial.pt. (342334) 28 


59     Controlled Clinical Trial.pt. (85694) 29 


60     Placebos/ (31583) 30 


61     Random Allocation/ (76596) 31 


62     Double-Blind Method/ (118498) 32 


63     Single-Blind Method/ (17086) 33 


64     Cross-Over Studies/ (30990) 34 


65     ((random$ or control$ or clinical$) adj2 (trial$ or stud$)).tw. (570078) 35 
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66     (random$ adj2 allocat$).tw. (18136) 1 


67     placebo$.tw. (141131) 2 


68     ((singl$ or doubl$ or trebl$ or tripl$) adj (blind$ or mask$)).tw. (116108) 3 


69     (crossover$ or (cross adj over$)).tw. (52349) 4 


70     or/58-69 (946027) 5 


71     animals/ not humans/ (3720385) 6 


72     70 not 71 (870899) 7 


73     45 or 57 or 72 (3584205) 8 


74     29 and 73 (6922) 9 


 10 


C.4.4 Review Question 4: Should intensive or conventional target values be used to 11 


control blood glucose levels in people with type 2 diabetes? (January 2013)  12 


Ovid MEDLINE <1946 to November week 4 2012> 13 


 14 


1     exp Diabetes Mellitus, Type 2/ (76208) 15 


2     (Type* adj3 ("2" or "II" or two*) adj3 (diabete* or diabetic*)).tw. (63336) 16 


3     ((Maturit* or adult* or slow*) adj3 onset* adj3 (diabete* or diabetic*)).tw. (2166) 17 


4     ((Ketosis-resistant* or stable*) adj3 (diabete* or diabetic*)).tw. (475) 18 


5     ((Non-insulin* or Non insulin* or Noninsulin*) adj3 depend* adj3 (diabete* or diabetic*)).tw. 19 
(11214) 20 


6     NIDDM.tw. (6654) 21 


7     or/1-6 (98196) 22 


8     ((Intensiv* or aggressiv* or rigorous* or tight*) adj3 (glucose* or glycaemic* or glycemic*) adj3 23 
(control* or lower*)).tw. (1734) 24 


9     TGC.tw. (633) 25 


10     (Intensiv* adj3 (strateg* or therap* or treat* or process* or protocol*)).tw. (20047) 26 


11     or/8-10 (21994) 27 


12     7 and 11 (1430) 28 


13     Meta-Analysis.pt. (37918) 29 


14     Meta-Analysis as Topic/ (12608) 30 


15     Review.pt. (1758734) 31 


16     exp Review Literature as Topic/ (6626) 32 


17     (metaanaly$ or metanaly$ or (meta adj2 analy$)).tw. (45163) 33 


18     (review$ or overview$).ti. (240815) 34 


19     (systematic$ adj4 (review$ or overview$)).tw. (40486) 35 
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20     ((quantitative$ or qualitative$) adj4 (review$ or overview$)).tw. (3114) 1 


21     ((studies or trial$) adj1 (review$ or overview$)).tw. (6564) 2 


22     (integrat$ adj2 (research or review$ or literature)).tw. (3115) 3 


23     (pool$ adj1 (analy$ or data)).tw. (7700) 4 


24     (handsearch$ or (hand adj2 search$)).tw. (4489) 5 


25     (manual$ adj2 search$).tw. (2443) 6 


26     or/13-25 (1896455) 7 


27     animals/ not humans/ (3720385) 8 


28     26 not 27 (1767418) 9 


29     Randomized Controlled Trial.pt. (342334) 10 


30     Controlled Clinical Trial.pt. (85694) 11 


31     Clinical Trial.pt. (476450) 12 


32     exp Clinical Trials as Topic/ (264416) 13 


33     Placebos/ (31583) 14 


34     Random Allocation/ (76596) 15 


35     Double-Blind Method/ (118498) 16 


36     Single-Blind Method/ (17086) 17 


37     Cross-Over Studies/ (30990) 18 


38     ((random$ or control$ or clinical$) adj2 (trial$ or stud$)).tw. (570078) 19 


39     (random$ adj2 allocat$).tw. (18136) 20 


40     placebo$.tw. (141131) 21 


41     ((singl$ or doubl$ or trebl$ or tripl$) adj (blind$ or mask$)).tw. (116108) 22 


42     (crossover$ or (cross adj over$)).tw. (52349) 23 


43     or/29-42 (1199393) 24 


44     animals/ not humans/ (3720385) 25 


45     43 not 44 (1121835) 26 


46     28 or 45 (2686528) 27 


47     12 and 46 (1011) 28 


48     limit 47 to english language (858) 29 


 30 


C.4.5 Review Question 5: Should self-monitoring be used to manage blood glucose 31 


levels in people with type 2 diabetes? (November 2012)  32 


Ovid MEDLINE <1946 to November week 2 2012> 33 


 34 


1     exp Diabetes Mellitus, Type 2/ (75950) 35 
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2     (Type* adj3 ("2" or "II" or two*) adj3 (diabete* or diabetic*)).tw. (63139) 1 


3     ((Maturit* or adult* or slow*) adj3 onset* adj3 (diabete* or diabetic*)).tw. (2161) 2 


4     ((Ketosis-resistant* or stable*) adj3 (diabete* or diabetic*)).tw. (474) 3 


5     ((Non-insulin* or Non insulin* or Noninsulin*) adj3 depend* adj3 (diabete* or diabetic*)).tw. 4 
(11209) 5 


6     NIDDM.tw. (6651) 6 


7     or/1-6 (97880) 7 


8     Blood Glucose Self-Monitoring/ (3875) 8 


9     ((Self-monitor* or self monitor* or home-monitor* or home monitor*) adj3 (glucose* or sugar* or 9 
blood* or urine* or glycaemi* or advice*)).tw. (1742) 10 


10     ((Self-test* or self test* or home-test* or home test*) adj3 (glucose* or sugar* or blood* or urine* 11 
or glycaemi* or advice*)).tw. (62) 12 


11     ((Self-assess* or self assess* or home-assess* or home assess*) adj3 (glucose* or sugar* or 13 
blood* or urine* or glycaemi* or advice*)).tw. (36) 14 


12     ((Self-manag* or self manage* or home-manage* or home manage*) adj3 (glucose* or sugar* or 15 
blood* or urine* or glycaemi* or advice*)).tw. (93) 16 


13     ((Self-control* or self control* or home-control* or home control*) adj3 (glucose* or sugar* or 17 
blood* or urine* or glycaemi* or advice*)).tw. (64) 18 


14     SMBG.tw. (478) 19 


15     (Fingerprick* or fingerstick*).tw. (456) 20 


16     ((Finger* or thumb*) adj3 (prick* or stick*)).tw. (883) 21 


17     (Blood adj3 glucose* adj3 meter*).tw. (371) 22 


18     or/8-17 (6300) 23 


19     7 and 18 (1464) 24 


20     limit 19 to (ed=20070101-20121115 and english language) (712) 25 


21     Randomized Controlled Trial.pt. (341859) 26 


22     Controlled Clinical Trial.pt. (85658) 27 


23     Clinical Trial.pt. (476183) 28 


24     exp Clinical Trials as Topic/ (264107) 29 


25     Placebos/ (31561) 30 


26     Random Allocation/ (76545) 31 


27     Double-Blind Method/ (118375) 32 


28     Single-Blind Method/ (17053) 33 


29     Cross-Over Studies/ (30947) 34 


30     ((random$ or control$ or clinical$) adj2 (trial$ or stud$)).tw. (569143) 35 


31     (random$ adj2 allocat$).tw. (18118) 36 


32     placebo$.tw. (140976) 37 
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33     ((singl$ or doubl$ or trebl$ or tripl$) adj (blind$ or mask$)).tw. (116001) 1 


34     (crossover$ or (cross adj over$)).tw. (52292) 2 


35     or/21-34 (1197753) 3 


36     animals/ not humans/ (3717557) 4 


37     35 not 36 (1120276) 5 


38     Meta-Analysis.pt. (37760) 6 


39     Meta-Analysis as Topic/ (12581) 7 


40     Review.pt. (1756044) 8 


41     exp Review Literature as Topic/ (6611) 9 


42     (metaanaly$ or metanaly$ or (meta adj2 analy$)).tw. (44982) 10 


43     (review$ or overview$).ti. (240422) 11 


44     (systematic$ adj4 (review$ or overview$)).tw. (40325) 12 


45     ((quantitative$ or qualitative$) adj4 (review$ or overview$)).tw. (3103) 13 


46     ((studies or trial$) adj1 (review$ or overview$)).tw. (6551) 14 


47     (integrat$ adj2 (research or review$ or literature)).tw. (3106) 15 


48     (pool$ adj1 (analy$ or data)).tw. (7671) 16 


49     (handsearch$ or (hand adj2 search$)).tw. (4482) 17 


50     (manual$ adj2 search$).tw. (2443) 18 


51     or/38-50 (1893544) 19 


52     animals/ not humans/ (3717557) 20 


53     51 not 52 (1764589) 21 


54     37 or 53 (2682475) 22 


55     20 and 54 (348) 23 


 24 


C.4.6 Review Question 6: Should aspirin and/ or clopidogrel be used for primary 25 


prevention of cardiovascular disease in people with type 2 diabetes? 26 


(November 2012)  27 


Ovid MEDLINE <1946 to October week 4 2012> 28 


 29 


1     exp Diabetes Mellitus, Type 2/ (75451) 30 


2     (Type* adj3 ("2" or "II" or two*) adj3 (diabete* or diabetic*)).tw. (62632) 31 


3     ((Maturit* or adult* or slow*) adj3 onset* adj3 (diabete* or diabetic*)).tw. (2152) 32 


4     ((Ketosis-resistant* or stable*) adj3 (diabete* or diabetic*)).tw. (474) 33 


5     ((Non-insulin* or Non insulin* or Noninsulin*) adj3 depend* adj3 (diabete* or 34 
diabetic*)).tw. (11204) 35 
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6     NIDDM.tw. (6648) 1 


7     or/1-6 (97234) 2 


8     Aspirin/ (36490) 3 


9     (Aspirin* or acetylsalicylic acid* or micropirin* or caprin*).tw. (41115) 4 


10     (Clopidogrel* or Plavix* or Grepid*).tw. (5905) 5 


11     or/8-10 (56239) 6 


12     7 and 11 (658) 7 


13     Animals/ not Humans/ (3707435) 8 


14     12 not 13 (639) 9 


15     limit 14 to (ed=20070101-20121107 and english language) (301) 10 


16     Meta-Analysis.pt. (37222) 11 


17     Meta-Analysis as Topic/ (12516) 12 


18     Review.pt. (1749326) 13 


19     exp Review Literature as Topic/ (6580) 14 


20     (metaanaly$ or metanaly$ or (meta adj2 analy$)).tw. (44398) 15 


21     (review$ or overview$).ti. (239135) 16 


22     (systematic$ adj4 (review$ or overview$)).tw. (39724) 17 


23     ((quantitative$ or qualitative$) adj4 (review$ or overview$)).tw. (3074) 18 


24     ((studies or trial$) adj1 (review$ or overview$)).tw. (6497) 19 


25     (integrat$ adj2 (research or review$ or literature)).tw. (3081) 20 


26     (pool$ adj1 (analy$ or data)).tw. (7594) 21 


27     (handsearch$ or (hand adj2 search$)).tw. (4445) 22 


28     (manual$ adj2 search$).tw. (2423) 23 


29     or/16-28 (1886158) 24 


30     animals/ not humans/ (3707435) 25 


31     29 not 30 (1757509) 26 


32     Randomized Controlled Trial.pt. (340101) 27 


33     Controlled Clinical Trial.pt. (85462) 28 


34     Clinical Trial.pt. (475088) 29 


35     exp Clinical Trials as Topic/ (262887) 30 


36     Placebos/ (31496) 31 


37     Random Allocation/ (76290) 32 


38     Double-Blind Method/ (117930) 33 
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39     Single-Blind Method/ (16934) 1 


40     Cross-Over Studies/ (30793) 2 


41     ((random$ or control$ or clinical$) adj2 (trial$ or stud$)).tw. (565398) 3 


42     (random$ adj2 allocat$).tw. (18044) 4 


43     placebo$.tw. (140317) 5 


44     ((singl$ or doubl$ or trebl$ or tripl$) adj (blind$ or mask$)).tw. (115572) 6 


45     (crossover$ or (cross adj over$)).tw. (52021) 7 


46     or/32-45 (1191602) 8 


47     animals/ not humans/ (3707435) 9 


48     46 not 47 (1114558) 10 


49     31 or 48 (2671072) 11 


50     15 and 49 (145) 12 


 13 


C.4.7 Review Question 7: What pharmacological treatment should be used to 14 


manage erectile dysfunction in men with type 2 diabetes? (October 2012 [multi-15 


file search strategy]) 16 


Ovid MEDLINE <1946 to October week 1 2012> 17 


Ovid MEDLINE-in-Process <October 10, 2012> 18 


EMBASE (Ovid) <1980 to 2012 week 40> 19 


 20 


1     exp Diabetes Mellitus, Type 2/ use mesz (75110) 21 


2     exp non insulin dependent diabetes mellitus/ use emez (116377) 22 


3     (Type* adj3 ("2" or "II" or two*) adj3 (diabete* or diabetic*)).tw. (161562) 23 


4     ((Maturit* or adult* or slow*) adj3 onset* adj3 (diabete* or diabetic*)).tw. (4594) 24 


5     ((Ketosis-resistant* or stable*) adj3 (diabete* or diabetic*)).tw. (1121) 25 


6     ((Non-insulin* or Non insulin* or Noninsulin*) adj3 depend* adj3 (diabete* or 26 
diabetic*)).tw. (24574) 27 


7     NIDDM.tw. (14551) 28 


8     Diabetes Mellitus, Type 1/ use mesz (57276) 29 


9     exp insulin dependent diabetes mellitus/ use emez (70113) 30 


10     (Type* adj3 ("1" or "I" or one*) adj3 (diabete* or diabetic*)).tw. (77647) 31 


11     ((Autoimmune* or auto-immune* or auto immune* or sudden-onset* or sudden onset* 32 
or brittle* or juvenile-onset* or juvenile onset*) adj3 (diabete* or diabetic*)).tw. (9587) 33 


12     ((Ketosis-prone* or ketosis prone*) adj3 (diabete* or diabetic*)).tw. (221) 34 
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13     (Insulin* adj3 depend* adj3 (diabete* or diabetic*)).tw. (54382) 1 


14     IDDM.tw. (14280) 2 


15     or/1-14 (368668) 3 


16     exp Erectile Dysfunction/ use mesz (14699) 4 


17     exp erectile dysfunction/ use emez (15908) 5 


18     impotence/ use emez (13770) 6 


19     ((Erectile* or sex*) adj3 dysfunct*).tw. (37450) 7 


20     ED.tw. (71486) 8 


21     Impotence*.tw. (11497) 9 


22     or/16-21 (126086) 10 


23     Testosterone/ use mesz (57123) 11 


24     testosterone/ use emez (75502) 12 


25     testosterone undecanoate/ use emez (1362) 13 


26     Testosterone*.tw. (124639) 14 


27     (Restandol Testocaps or Striant SR or Nebido or Sustanon or Virormone or Intrinsa or 15 
Testim or Testogel or Tostran).tw. (843) 16 


28     TRT.tw. (1696) 17 


29     or/23-28 (170672) 18 


30     Prostaglandins E/ use mesz (14417) 19 


31     Alprostadil/ use mesz (6451) 20 


32     prostaglandin E1/ use emez (14587) 21 


33     Prostaglandin* E.tw. (13009) 22 


34     (pge1 or pge-1 or "pge 1" or "pg e1" or "pg e-1" or "pg e 1").tw. (12625) 23 


35     (Alprostadil* or Caverject* or Viridal* or Muse).tw. (1923) 24 


36     or/30-35 (49004) 25 


37     Phosphodiesterase 5 Inhibitors/ use mesz (997) 26 


38     phosphodiesterase V inhibitor/ use emez (4034) 27 


39     "Phosphodiesterase* 5 Inhibitor*".tw. (1761) 28 


40     "Phosphodiesterase* V Inhibitor*".tw. (95) 29 


41     ((pde5 or pde-5 or "pde 5") adj3 Inhibitor*).tw. (3661) 30 


42     ((pdeV or pde-V or "pde V") adj3 Inhibitor*).tw. (130) 31 


43     sildenafil/ use emez (13334) 32 


44     tadalafil/ use emez (3345) 33 
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45     vardenafil/ use emez (2597) 1 


46     (Sildenafil or Viagra or Revatio or Tadalafil or Cialis or Vardenafil or Levitra).tw. (14903) 2 


47     or/37-46 (23696) 3 


48     limit 47 to ed=20070101-20121011 use mesz [Limit not valid in Embase; records were 4 
retained] (3201) 5 


49     limit 47 to em=200700-201240 use emez [Limit not valid in Ovid MEDLINE(R),Ovid 6 
MEDLINE(R) In-Process; records were retained] (9857) 7 


50     48 or 49 (13058) 8 


51     29 or 36 or 50 (230891) 9 


52     15 and 22 and 51 (538) 10 


53     Animals/ not Humans/ use mesz (5497586) 11 


54     Nonhuman/ not Human/ use emez (3176971) 12 


55     53 or 54 (8660434) 13 


56     52 not 55 (517) 14 


57     limit 56 to english language (466) 15 


58     remove duplicates from 57 (356) 16 


 17 


C.5 Health economics searches 18 


The following sources were searched to identify economic evaluations and quality of life data 19 
featuring the patient population of type 2 diabetes 20 


Ovid MEDLINE  21 


Ovid MEDLINE-in-Process 22 


EMBASE (Ovid) 23 


NHS EED (Wiley) 24 


HEED 25 


The following search filters were added to all clinical search strategies: 26 


 27 


1      Economics/ (26636) 28 


2      exp "Costs and Cost Analysis"/ (172722) 29 


3      Economics, Dental/ (1861) 30 


4      exp Economics, Hospital/ (18697) 31 


5      exp Economics, Medical/ (13342) 32 


6      Economics, Nursing/ (3871) 33 


7      Economics, Pharmaceutical/ (2445) 34 
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8      Budgets/ (9411) 1 


9      exp Models, Economic/ (9415) 2 


10     Markov Chains/ (9010) 3 


11     Monte Carlo Method/ (18608) 4 


12     Decision Trees/ (8471) 5 


13     econom$.tw. (143763) 6 


14     cba.tw. (8570) 7 


15     cea.tw. (15284) 8 


16     cua.tw. (736) 9 


17     markov$.tw. (10445) 10 


18     (monte adj carlo).tw. (19126) 11 


19     (decision adj2 (tree$ or analys$)).tw. (7051) 12 


20     (cost or costs or costing$ or costly or costed).tw. (280831) 13 


21     (price$ or pricing$).tw. (21406) 14 


22     budget$.tw. (16270) 15 


23     expenditure$.tw. (32597) 16 


24     (value adj2 (money or monetary)).tw. (1121) 17 


25     (pharmacoeconomic$ or (pharmaco adj economic$)).tw. (3114) 18 


26     or/1-25 (607987) 19 


27     "Quality of Life"/ (108608) 20 


28     quality of life.tw. (123243) 21 


29     "Value of Life"/ (5320) 22 


30     Quality-Adjusted Life Years/ (6276) 23 


31     quality adjusted life.tw. (5117) 24 


32     (qaly$ or qald$ or qale$ or qtime$).tw. (4282) 25 


33     disability adjusted life.tw. (995) 26 


34     daly$.tw. (992) 27 


35     Health Status Indicators/ (19253) 28 


36     (sf36 or sf 36 or short form 36 or shortform 36 or sf thirtysix or sf thirty six or shortform thirtysix or 29 
shortform thirty six or short form thirtysix or short form thirty six).tw. (13766) 30 


37     (sf6 or sf 6 or short form 6 or shortform 6 or sf six or sfsix or shortform six or short form six).tw. 31 
(936) 32 


38     (sf12 or sf 12 or short form 12 or shortform 12 or sf twelve or sftwelve or shortform twelve or 33 
short form twelve).tw. (2220) 34 


39     (sf16 or sf 16 or short form 16 or shortform 16 or sf sixteen or sfsixteen or shortform sixteen or 35 
short form sixteen).tw. (18) 36 
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40     (sf20 or sf 20 or short form 20 or shortform 20 or sf twenty or sftwenty or shortform twenty or 1 
short form twenty).tw. (319) 2 


41     (euroqol or euro qol or eq5d or eq 5d).tw. (3108) 3 


42     (qol or hql or hqol or hrqol).tw. (21283) 4 


43     (hye or hyes).tw. (51) 5 


44     health$ year$ equivalent$.tw. (36) 6 


45     utilit$.tw. (101718) 7 


46     (hui or hui1 or hui2 or hui3).tw. (775) 8 


47     disutili$.tw. (179) 9 


48     rosser.tw. (69) 10 


49     quality of wellbeing.tw. (5) 11 


50     quality of well-being.tw. (314) 12 


51     qwb.tw. (153) 13 


52     willingness to pay.tw. (1858) 14 


53     standard gamble$.tw. (615) 15 


54     time trade off.tw. (670) 16 


55     time tradeoff.tw. (194) 17 


56     tto.tw. (523) 18 


57     or/27-56 (289501) 19 


58     26 or 57 (858294) 20 
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C.5.1.1 Review question 1: Which pharmacological blood glucose lowering therapies should be used to control blood glucose levels in 
people with type 2 diabetes? 


 Details Additional Comments Status 


Review question 1 Which pharmacological blood glucose-
lowering therapies should be used initially to 
control blood glucose levels in people with 
type 2 diabetes? 


When first intensification of treatment is 
indicated, which blood glucose lowering 
therapies should be used to control blood 
glucose levels? 


When second intensification of treatment is 
indicated, which blood glucose lowering 
therapies should be used to control blood 
glucose levels? 


When third intensification of treatment is 
indicated, which blood glucose lowering 
therapies should be used to control blood 
glucose levels? 


See objectives for further 
details of specific drug 
comparisons within initial 
therapy and further 
intensification 


Following GDG meeting 6, the 
structure and wording of this review 
question changed to refer to initial 
therapy, followed by first, second 
and third intensification of 
pharmacological therapy (replacing 
monotherapy, dual therapy and triple 
therapy) 


Objectives All anti diabetic treatments: 


 Which drugs should be used as part of 
initial therapy and further intensification as 
blood glucose control declines? 


 Should blood glucose-lowering therapies 
be used by all people with type 2 diabetes 
or should this be restricted to specific sub-
groups of the population? When should 
alternative drugs be considered? 


 What adverse events and/or safety 
concerns are associated with 
pharmacological interventions? 


 When different formulations of the same 
therapy are available (i.e. extended 
release vs. conventional), which one 
should be used? 


 During the development of the 
guideline, the insulin specific 
objectives were replaced with 
specific drug comparisons that were 
prioritised by the GDG at meeting 6 
(NB: OAD relates to non-insulin anti 
diabetics and includes GLP-1s which 
are injected) : 


initial therapy 


1 OAD vs. 1 OAD 


1 OAD vs. placebo 


First intensification 


2 NIT vs. 2 NIT 


Second intensification 


3 NIT vs. 3 NIT 


Insulin + 2 NIT vs. 3 NIT 


Insulin + 1 NIT vs. 3 NIT 
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 Details Additional Comments Status 


Insulin + 1 NIT vs. insulin + 1 NIT 


Insulin + 2 NIT vs. insulin + 2 NIT 


Insulin vs. 3 NIT 


Insulin vs. insulin + 2 NIT 


Insulin vs. insulin + 1 NIT 


Insulin + 1 NIT vs. insulin + 2 NIT 


Third intensification 


3 NIT vs. 4 NITs 


 


OAD oral antidiabetic drug 


NIT non-insulin based therapies 


Language English   


Study design RCTs and systematic reviews For cross over trials, a 4-6 
week washout period was 
considered appropriate. The 
following decisions about 
data extraction for cross over 
trials were taken: 


 If the trial reports analysis 
that is appropriate for 
cross-over trials and a 
washout period of 4-6 
weeks then the end of 
treatment data will be 
extracted 


 If the trial reports analysis 
that is appropriate for 
cross-over trials but a 
washout period <4 weeks 
then data from the first 
treatment period will be 
extracted 


 If the trial does not report 
analysis that is appropriate 
for cross-over trials then 
data from the first treatment 
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 Details Additional Comments Status 


period will be extracted 


Status Published papers (full papers only)   


Population Adults (aged 18 years and over) diagnosed 
with type 2 diabetes. 


Specific patient sub-groups for whom the 
management of type 2 diabetes may vary, 
this may include but is not restricted to: 


•Older adults 


•People with renal impairment 


•People in specific ethnic groups 


•People in specific cardiovascular risk 
groups 


  


Interventions Pharmacological management of blood 
glucose levels. The following blood glucose-
lowering therapies will be examined as part 
of  treatment strategies involving initial 
therapy followed by first, second and third 
intensification : 


 DPP-4 inhibitors:  


o sitagliptin, vildagliptin, linagliptin and 
saxagliptin  


 glucagon-like peptide-1 (GLP-1) receptor 
agonists: 


o exenatide (conventional formula and 
prolonged release), liraglutide and 
lixisenatide 


 thiazolidinediones (peroxisome 
proliferator-activated receptor gamma 
[PPAR-γ] agonists): 


o pioglitazone 


 sulfonylureas  


 metformin 


 insulin 


 acarbose 


Additional search terms for 
update: Sulphonylureas 
(Glibenclamide, Gliclazide, 
Glimepiride, Glipizide, 
Tolbutamide), Insulin, 
Acarbose (alpha glucosidase 
inhibitor) 


Previous search terms 
used in CG87: Glucagon-
Like Peptide 1 or GLP-1, 
dipeptidyl peptidase-4 
inhibitor, dipeptidyl 
peptidase-IV inhibitor, dpp-iv 
inhibitor, dpp-4 inhibitor, 
glargine or detemir (for 
insulin searches) 
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 Details Additional Comments Status 


 meglitinides 


Comparator As specified in individually listed 
comparisons 


  


Outcomes Changes in blood glucose levels (HbA1c) 


Changes in weight or Body Mass Index 
(BMI) 


Frequency, severity and timing of 
hypoglycaemic episodes 


Adverse events 


The development of microvascular and 
macrovascular complications: 


 retinopathy (specific lesions or macular 
changes, referable retinopathy, 
blindness/loss of vision, visual acuity) 


 kidney damage (eGFR, serum creatinine, 
proteinuria, microalbuminuria, dialysis) 


 cardiovascular disease (myocardial 
infarction, heart failure, stroke, ACS, TIA, 
revascularisation and stenting) 


 foot complications (amputations, diabetic 
foot ulcers, charcot osteoarthropathy, 
diabetic foot infection) 


Changes in lipid levels (LDL-C, HDL-C, TG 
and TC) and blood pressure 


Mortality  


Health-related quality of life 


Resource use and cost 


Progression to insulin treatment 


Total daily dose of insulin (where insulin 
treatment has been used) 


CG66 and CG87: 


Progression to insulin 
treatment also considered as 
outcome for GLP-1’s and 
total daily dose of insulin 
when assessing insulin as 
treatment (alone or in 
combination). Cardiovascular 
risk factors were also 
reported (i.e. lipid, blood 
pressure data etc.) 


 


At GDG 6, the group agreed that the 
important blood glucose measures 
for this review question was HbA1c 
as these are commonly used in 
clinical practice. Fasting and 
postprandial blood glucose are not 
normally used and for postprandial 
levels, there is no standardised 
method for assessment and self-
monitored levels were also not 
important as more accurate 
measures of blood glucose levels 
were available. The GDG also 
agreed that beta-cell function and 
insulin resistance are not used in 
clinical practice and should not be 
reported. In addition, markers for 
CVD risk such as oxidative stress 
and c-peptides are also excluded. 


 


The GDG discussed potential effect 
modifiers and suggested that the 
main variables were age, weight, 
renal function, duration of diabetes, 
activity levels, baseline HbA1c, diet 
and ethnicity.  


 


The minimal important difference 
(MID) for HbA1c was agreed to be 
0.5%. For blood pressure this was 5 
mmHg, BMI was 10%, LDL 
cholesterol was 1mmol and 50 units 
for total daily insulin use. All other 
binary outcomes were 25% and for 
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 Details Additional Comments Status 


continuous outcomes any 
statistically significant findings were 
considered clinically important. 


Critical outcomes:  


 change in BG levels (HbA1c) 


 hypoglycaemia and  


 adverse events 


Important outcomes:  


 change in weight  


  


Other criteria for inclusion/ 
exclusion of studies 


Inclusion criteria used in CG87: 


 For RCTs, treatment for a minimum of 12 
weeks (because of the time it takes for 
glycaemic control to be reflected in 
HbA1c, but this should be regarded as the 
minimum acceptable rather than 
satisfactory. Longer duration studies 
would be better) 


 For systematic reviews, they should 
include at least one RCT of at least 12 
weeks duration (trials of at least 24 weeks’ 
duration are preferred) 


 Standard UK practice as comparator 
(CG66 used for each drug). This criterion 
was not applied in the update 


Additional inclusion for update: 


 Open label trials 


 Trials examining head-to-head drug 
comparisons  


 For first and second intensification, trials 
which do not report dosing information 
were included (this is because patients 
are most likely to be on pre-existing 
therapy, which has been titrated to the 
tolerated dose before starting the study 


For the update, the use of 
standard UK comparators 
was not used as an inclusion 
criterion and all licensed drug 
comparisons were explored. 


 


Systematic reviews were only 
used as a source of 
reference. 


Data from the following time points 
were extracted: 


 3 months (12-16 weeks) 


 6 months (22-30 weeks) 


 12 months (44-60 weeks) 


 24 months (96-112 weeks) 
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drug(s). Therefore specific dosing is less 
important) 


Exclusion criteria used in CG87: 


 Comparison with unlicensed indications 
(e.g. this includes NPL insulin; ILPS 
insulin; monotherapy with either GLP-1s 
or nateglinide)  


Additional exclusion criteria for update: 


 Studies examining a mixed population of 
people with type 1 and 2 diabetes (unless 
subgroup analyses are reported or 85% or 
more of the study population have type 2 
diabetes) 


 Non-randomised evidence (including 
cohort studies, case–control studies and 
case series, uncontrolled or single arm 
trials), narrative reviews, conference 
abstracts, letters and editorials, 
observational study, trial protocols etc. 


 Comparisons with drugs not listed in 
scope (e.g. this includes rosiglitazone, see 
scope for more details) 


 Not focusing on pharmacological 
management of blood glucose levels in 
people with type 2 diabetes 


 Trials focusing on markers of CVD or 
other diabetic complications without any 
blood glucose measures 


 Trials of monotherapy using only doses of 
blood glucose-lowering therapies above 
the recommended daily dose 


 Mode of delivery that is not licensed (e.g. 
inhaled insulin) 


 Drug comparison not of interest (e.g. this 
includes comparisons across treatment 
strategy, see objectives for more details) 
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 Unclear washout of previous 
pharmacological treatment or proportion 
or all patients continued pre-existing or 
other OADs (papers were excluded unless 
this represented a small proportion of 
patients <5%)  


 Unclear if analyses were adjusted in trials 
where rescue medication was available 


 For initial therapy, trials were excluded if 
there was no information relating to doses 
(this is because patients are generally 
drug naïve and so it is important to 
establish that starting doses in trials are 
within the licensed recommendations) 


 Trials termed monotherapy with 
individuals who were not drug naïve or 
had washout periods ≤4 weeks 


 Other methodological reasons (e.g. no 
explicit inclusion/exclusion criteria) 


Previous search strategies Previous date restrictions for CG87: 


GLP-1’s limited from 1990-April 2008 


DPP-4 inhibitors limited from 1996-April 
2008 


Insulin (glargine and detemir) limited from 
1996-April 2008 


Thiazolidinediones limited from 1996-
January 2008 (week 18 for safety and 
EMBASE) 


Previous date restrictions for CG66: 


Metformin limited from 2001-2007 


Sulphonylurea limited from 2001-2007 


Acarbose limited from 2001-2007 


Biphasic insulin preparations (vs. NPH or 
biphasic analogue preparations) limited from 
2001-2007 


Multiple analogue insulin injections limited 


Full search for GLP-1 
agonists and DPP-4 
inhibitors did not have a date 
restriction applied as some of 
the individual drugs within 
these classes have not been 
previously searched for 
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from 2001-2007 


Methods of insulin delivery 1995-2007 


Drugs not covered by previous searches: 


DPP-4 inhibitors linagliptin and alogliptin 


GLP-1 mimetic lixisenatide 


Search strategies for update RCTs and systematic reviews. Each drug 
class can have a date restriction for 
searches (see above for details of previous 
searches).  


Drugs reviewed in CG87:  


GLP-1 or exenatide or liraglutide (April 
2008-present) 


DPP-4 or vildagliptin or sitagliptin or 
saxagliptin (April 2008-present) 


Insulin glargine or insulin detemir (April 
2008-present) 


Thiazolidinediones pioglitazone (January 
2008-present)  


Drugs reviewed in CG66 only: 


Metformin (2007-present) 


Sulphonylureas (2007-present) 


Acarbose (2007-present) 


Insulin (2007-present) 


Drugs not reviewed in either CG66 or 
CG87: 


DPP-4 inhibitors linagliptin and alogliptin (no 
date restriction) 


GLP-1 mimetic lixisenatide (no date 
restriction) 


NB: In CG87 Ovid Auto-alerts 
were set-up for the clinical 
effectiveness for the rest of 
2008 in order to retrieve new 
studies published after the 
initial searches were run. 


 


Review strategies The NICE methodology checklist for RCTs 
and systematic reviews will be used as a 
guide to appraise the quality of individual 
studies 


Data on all included studies will be extracted 
into evidence tables.  
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Where statistically possible, a meta-
analytical approach or mixed treatment 
comparison (MTC) will be used  


All key outcomes from the evidence will be 
presented in GRADE profiles or modified 
profiles and further summarized in evidence 
statements. Outcomes from previously 
included studies will be incorporated into the 
analysis and GRADE profiles where 
appropriate. 


Identified key studies N/A   


<Insert Note here> 


C.5.1.2 Review question 2: What are the serious adverse effects of long-term use of pharmacological interventions to control blood glucose 
in people with type 2 diabetes? 


 Details 
Additional 
comments Status 


Review question 2 What are the serious adverse effects of long-term use of 
pharmacological interventions to control blood glucose in people with 
type 2 diabetes? 


  


Objectives What long term serious adverse effects are associated with the use of 
the following pharmacological blood glucose-lowering therapies (either 
alone or in combination): 


 DPP-4 inhibitors:  


o sitagliptin, vildagliptin, linagliptin and saxagliptin  


 glucagon-like peptide-1 (GLP-1) receptor agonists: 


o exenatide (conventional formula and prolonged release), liraglutide 
and lixisenatide 


 thiazolidinediones (peroxisome proliferator-activated receptor gamma 
[PPAR-γ] agonists): 


o pioglitazone 


 sulfonylureas  


 metformin 


 insulin 
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 acarbose 


 meglitinides 


Are adverse events and microvascular and macrovascular complications 
more likely to occur in specific subgroups of the population? 


Language English   


Study design Prospective cohort studies (including open label continuation studies)   


Status Published papers (full papers only)  At GDG 1 the group 
discussed that this question 
may overlap with the aims of 
MHRA who may also use 
unpublished data. However, 
it was agreed that this review 
question will also cover 
safety issues when blood 
glucose-lowering therapies 
are compared with each 
other. This has been 
restricted to published 
papers only 


Population Adults (aged 18 years and over) diagnosed with type 2 diabetes. 


Specific patient sub-groups for whom the management of type 2 
diabetes may vary, this may include but is not restricted to: 


 Older adults 


 People with renal impairment 


 People in specific ethnic groups 


 People in specific cardiovascular risk groups 


  


Intervention The following blood glucose-lowering therapies will be examined as part 
of  treatment strategies involving monotherapy, dual therapy and triple 
therapy: 


 DPP-4 inhibitors:  


o sitagliptin, vildagliptin, linagliptin and saxagliptin  


 glucagon-like peptide-1 (GLP-1) receptor agonists: 


o exenatide (conventional formula and prolonged release), liraglutide 
and lixisenatide 


Previous search 
terms (CG87): risk or 
safety or adverse or 
harm or 
pharmacovigilance, 
side-effect or 
precaution or 
warning or 
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 thiazolidinediones (peroxisome proliferator-activated receptor gamma 
[PPAR-γ] agonists): 


o pioglitazone 


 sulfonylureas  


 metformin 


 insulin 


 acarbose 


 meglitinides 


contraindication or 
contra-indication 


Comparator placebo/no treatment or other treatment (including combinations)   


Outcomes  cancer 


 cardiovascular disease (myocardial infarction, heart failure, stroke, 
ACS, TIA, revascularisation and stenting) 


 cognitive impairment 


 fracture 


 pancreatic disease 


 morbidity 


 mortality 


  


Other criteria for 
inclusion/exclusion of 
studies 


Include: 


 Studies with a minimum sample size of 200 


 Studies with follow-up of at least 2 years 


 Studies focusing on the development of long-term safety issues such 
as renal failure, severe pancreatitis, cancer (thyroid, bladder etc), 
cardiac failure and other microvascular or macrovascular 
complications.  


Exclude: 


 Conference abstracts, letters, editorials and other non-prospective 
observational studies (evidence from registries and healthcare 
databases are considered to be retrospective) 


 Studies that do not report the incidence of the safety issue or exposure 
to pharmacological treatment 


 Studies examining a mixed population of people with type 1 and 2 
diabetes (unless subgroup analyses are reported or ≥85% of the study 


 At GDG 1 the group agreed 
that studies with a minimum 
of 200 people with diabetes 
should be included. 


The GDG agreed that a 
minimum 2 year follow-up 
would be sufficient to allow 
for adverse events and 
complications to occur 
(shorter durations will be 
covered by review question 
1) 
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population have type 2 diabetes) 


Search strategies prospective cohort studies. No date restriction.   


Review strategies The NICE methodology checklist for observational studies will be used 
as a guide to appraise the quality of individual studies. 


Data on all included studies will be extracted into evidence tables. 


Where statistically possible, a meta-analytical approach will be used to 
give an overall summary effect. 


All key outcomes from evidence will be presented in GRADE profiles or 
modified profiles and further summarized in evidence statements. 
Outcomes from previously included studies will be incorporated into the 
analysis and GRADE profiles where appropriate. 


Sub-group analysis will be undertaken where appropriate. 


  


Identified key studies N/A   


C.5.1.3 Review question 3: What are the optimal target values for HbA1c, fasting blood glucose and post prandial blood glucose in people 
with type 2 diabetes? 


 Details 
Additional 
comments Status 


Review question 3 What are the optimal target values for HbA1c, fasting blood glucose and 
post-prandial blood glucose in people with type 2 diabetes? 


  


Objectives  What blood glucose values should be targeted to minimise the risk of 
future vascular damage? 


 Do optimal target values for blood glucose measures differ according to 
pharmacological treatment and specific subgroups of the population? 


 


  


Language English   


Study design prospective cohort studies   


Status Published papers (full papers only)   


Population Adults (aged 18 years and over) diagnosed with type 2 diabetes. 


Specific patient sub-groups for whom the management of type 2 diabetes 
may vary, this may include but is not restricted to: 


 Older adults 
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 People with renal impairment 


 People in specific ethnic groups 


 People in specific cardiovascular risk groups 


Intervention N/A Search terms: N/A  


Comparator N/A   


Outcomes The development of microvascular and macrovascular complications 


 retinopathy (specific lesions or macular changes, referable retinopathy, 
blindness/loss of vision, visual acuity) 


 kidney damage (eGFR, serum creatinine, proteinuria, microalbuminuria, 
dialysis) 


 cardiovascular disease (myocardial infarction, heart failure, stroke, ACS, 
TIA, revascularisation and stenting) 


 foot complications (amputations, diabetic foot ulcers, charcot 
osteoarthropathy, diabetic foot infection) 


Mortality 


  


Other criteria for 
inclusion/exclusion of 
studies 


Include: 


 Prospective observational cohort studies focusing on the development 
of microvascular or macrovascular complications and its association 
with blood glucose measures 


Exclude: 


 Studies focusing on an association between HbA1c and microvascular 
or macrovascular complications without giving further information about 
the association 


 Studies focusing only on an association between the variability of blood 
glucose measures (e.g. HbA1c-CV, HbA1c-SD) and long-term 
complications 


 Case series, conference abstracts, letters and editorials and other non-
prospective observational studies 


 Studies examining a mixed population of people with type 1 and 2 
diabetes (unless subgroup analyses are reported) 


 Exploratory prognostic studies which examine HbA1c as one of many 
risk factors for diabetic complications 


 Studies including rosiglitazone 


NB: due to the large 
UKPDS study in 
CG66 studies 
published from 2001 
onwards were only 
considered if there 
was a sample size N 
of at least 2000 
people with type 2 or 
mixed population of 
type 1 and 2 
diabetes. Studies 
were not reviewed if 
they simply found 
associations between 
HbA1c and 
complications without 
giving further 
information  


At GDG 1, the group 
discussed the sample size 
threshold that was used in 
the previous guideline and 
agreed this was arbitrary 
and may need to be lower 
for specific sub-groups of 
the population (this 
exclusion criteria was 
removed for the update). It 
was also agreed that for 
this review question, 
including papers with the 
majority of people with type 
2 diabetes may not be 
appropriate as small 
numbers of people with 
type 1 diabetes may bias 
the findings. 


Studies on rosiglitazone 
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Additional 
comments Status 


are to be excluded as its 
association with 
cardiovascular mortality is 
likely to confound the 
review findings. 


Search strategies Observational study design. No date restriction on all blood glucose 
should be applied as the sample size threshold in CG66 for HbA1c 
studies was removed   


  


Review strategies Appropriate NICE methodology checklists (depending on the study 
design) will be used as a guide to appraise the quality of individual 
studies. 


Data on all included studies will be extracted into evidence tables. 


Where statistically possible, a meta-analytical approach will be used to 
give an overall summary effect. 


All key outcomes from evidence will be presented in GRADE profiles or 
modified profiles and further summarized in evidence statements. 
Outcomes from previously included studies will be incorporated into the 
analysis and GRADE profiles where appropriate. 


Sub-group analysis will be undertaken when appropriate 


  


Identified key studies N/A   


C.5.1.4 Review question 4: Should intensive or conventional target values be used to control blood glucose levels in people with type 2 
diabetes? 


 Details Additional comments Status 


Review question 4 Should intensive or conventional target values be used to control blood 
glucose levels in people with type 2 diabetes? 


  


Objectives  Should intensive strategies that target HbA1c levels, fasting blood 
glucose and post-prandial blood glucose below conventional values be 
used to manage blood glucose levels in people with type 2 diabetes? 


 Should intensive strategies be used by all people with type 2 diabetes or 
should this be restricted to specific sub-groups of the population? 


 When should intensive strategies be used to manage blood glucose 
levels in people with type 2 diabetes? 


  


Language English   
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Study design RCT’s and systematic reviews    


Status Published papers (full papers only)   


Population Adults (aged 18 years and over) diagnosed with type 2 diabetes. 


Specific patient sub-groups for whom the management of type 2 diabetes 
may vary, this may include but is not restricted to: 


 Older adults 


 People with renal impairment 


 People in specific ethnic groups 


 People in specific cardiovascular risk groups 


  


Intervention Intensive blood glucose control (using pharmacological blood glucose-
lowering therapies listed below) with target blood glucose levels lower 
than conventional values: 


 DPP-4 inhibitors:  


 sitagliptin, vildagliptin, linagliptin and saxagliptin  


 glucagon-like peptide-1 (GLP-1) receptor agonists: 


o exenatide (conventional formula and prolonged release), liraglutide 
and lixisenatide 


 thiazolidinediones (peroxisome proliferator-activated receptor gamma 
[PPAR-γ] agonists): 


o pioglitazone 


 sulfonylureas 


 metformin 


 insulin 


 acarbose 


 meglitinides 


  


Comparator Conventional/standard blood glucose targets   


Outcomes Changes in weight or Body Mass Index (BMI) 


Frequency, severity and timing of hypoglycaemic episodes 


The development of microvascular and macrovascular complications 


 retinopathy (specific lesions or macular changes, referable retinopathy, 
blindness/loss of vision, visual acuity) 


 kidney damage (eGFR, serum creatinine, proteinuria, microalbuminuria, 
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dialysis) 


 cardiovascular disease (myocardial infarction, heart failure, stroke, ACS, 
TIA, revascularisation and stenting) 


 foot complications (amputations, diabetic foot ulcers, charcot 
osteoarthropathy, diabetic foot infection) 


Mortality 


Other criteria for 
inclusion/exclusion of 
studies 


Include: 


 RCTs focusing on the use of intensive vs. conventional blood glucose 
control (this includes multifactorial interventions that include intensive 
HbA1c or other blood glucose targets and intensive insulin therapy) 


Exclude: 


 Non-randomised evidence (including cohort studies, case–control 
studies and case series), narrative reviews, conference abstracts, 
letters and editorials  


 Studies examining a mixed population of people with type 1 and 2 
diabetes (unless subgroup analyses are reported) 


 It was agreed at GDG 1 
that for this review 
question, including 
papers with the majority 
of people with type 2 
diabetes may not be 
appropriate as small 
numbers of people with 
type 1 diabetes may bias 
the findings. 


Search strategies RCT and systematic review filter. No date restriction.    


Review strategies Appropriate NICE methodology checklists (depending on the study 
design) will be used as a guide to appraise the quality of individual studies 


Data on all included studies will be extracted into evidence tables 


Where statistically possible, a meta-analytical approach will be used to 
give an overall summary effect 


All key outcomes from evidence will be presented in GRADE profiles or 
modified profiles and further summarized in evidence statements. 
Outcomes from previously included studies will be incorporated into the 
analysis and GRADE profiles where appropriate. 


Sub-group analysis will be undertaken when appropriate 


  


Identified key studies N/A   


C.5.1.5 Review question 5: Should self-monitoring be used to manage blood glucose levels in people with type 2 diabetes? 


 Details 
Additional 
comments Status 


Review question 5 Should self-monitoring be used to manage blood glucose levels in people 
with type 2 diabetes?  


 This review question was 
amended at GDG 1 to 
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cover the use of self-
monitoring in people 
treated with lifestyle 
intervention alone 


Objectives Should self-monitoring be used to manage blood glucose levels in people 
with type 2 diabetes? This will include: 


 people taking any glucose-lowering therapies (alone or in combination) 


 people receiving lifestyle intervention alone (without glucose-lowering 
therapies) 


Should all people with type 2 diabetes use self-monitoring or should this 
be restricted to specific sub-groups of the population? 


What target values should people who self-monitor blood glucose levels 
aim for? 


How often and when should people self-monitor blood glucose levels? 


Where (on the body) should people carry out self-monitoring tests? 


  


Language English   


Study design Systematic reviews and RCTs   


Status Published papers (full papers only)   


Population Adults (aged 18 years and over) diagnosed with type 2 diabetes. 


Specific patient sub-groups for whom the management of type 2 diabetes 
may vary, this may include but is not restricted to: 


 Older adults 


 People with renal impairment 


 People in specific ethnic groups 


 People in specific cardiovascular risk groups 


  


Intervention self-monitoring of blood glucose levels using lancets   


Comparator No self-monitoring of blood glucose, standard or usual care, self-
monitoring of urine glucose, other types of self-monitoring of blood 
glucose (such as augmentation via education, telecare, continuous 
glucose monitoring; or different aspects of treatment for example 
frequency and location of testing) 


  


Outcomes Changes in blood glucose levels (HbA1c, fasting and postprandial blood 
glucose) 
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Frequency, severity and timing of hypoglycaemic episodes 


Adverse events 


The development of microvascular and macrovascular complications:  


 retinopathy (specific lesions or macular changes, referable retinopathy, 
blindness/loss of vision, visual acuity) 


 kidney damage (eGFR, serum creatinine, proteinuria, microalbuminuria, 
dialysis) 


 cardiovascular disease (myocardial infarction, heart failure, stroke, ACS, 
TIA, revascularisation and stenting) 


 foot complications (amputations, diabetic foot ulcers, charcot 
osteoarthropathy, diabetic foot infection) 


Health-related quality of life 


Resource use and cost 


Other criteria for 
inclusion/exclusion of 
studies 


Include: 


 Studies focusing on the use of self-monitoring (as part of an overall 
education package) in people with type 2 diabetes (this will include 
people who are receiving lifestyle/dietary interventions alone or in 
combination with blood-glucose lowering therapies) 


 Studies with a minimum follow-up of 4 weeks 


Exclude: 


 Non-randomised evidence (including cohort studies, case–control 
studies and case series), narrative reviews, conference abstracts, 
letters and editorials  


 Studies examining a mixed population of people with type 1 and 2 
diabetes (unless subgroup analyses are reported or 85% or more of the 
study population have type 2 diabetes) 


 At GDG 1, the group 
agreed that specifying a 
minimum follow-up over 
one month may lead to the 
loss of important 
information about short-
term outcomes such as 
hypoglycaemia 


 


Search strategies Systematic reviews and RCTs. Searches can be restricted from 2007-
present as CG66 reviewed evidence from 2001-2007. 


CG66 included 
search for qualitative 
studies (requested by 
GDG) 


 


Review strategies The NICE methodology checklist for RCTs and systematic reviews will be 
used as a guide to appraise the quality of individual studies 


Data on all included studies will be extracted into evidence tables 


Where statistically possible, a meta-analytical approach will be used to 
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give an overall summary effect 


All key outcomes from evidence will be presented in GRADE profiles or 
modified profiles and further summarized in evidence statements. 
Outcomes from previously included studies will be incorporated into the 
analysis and GRADE profiles where appropriate. 


Sub-group analysis will be undertaken when appropriate 


Identified key studies N/A   


 


C.5.1.6 Review question 6: Should aspirin and/ or clopidogrel be used for primary prevention of cardiovascular disease in people with type 2 
diabetes? 


 Details 
Additional 
comments Status 


Review question 6 Should aspirin and/or clopidogrel be used for primary prevention of 
cardiovascular disease in people with type 2 diabetes? 


This relates to off-
label use but was 
agreed as a review 
question due to the 
use of these drugs in 
current practice. 


 


Objectives  Should aspirin and/or clopidogrel be used to prevent cardiovascular 
disease in people with type 2 diabetes? 


 Should all people with type 2 diabetes use aspirin and/or clopidrogel or 
should this be restricted to specific sub-groups of the population (e.g. 
does this include people with a lower CV risk?) 


 When should aspirin and/or clopidogrel be used? 


 What adverse events and/or safety concerns are associated with the 
use of aspirin and/or clopidogrel? 


  


Language English   


Study design Systematic reviews and RCTs   


Status Published papers (full papers only)   


Population Adults (aged 18 years and over) diagnosed with type 2 diabetes. 


Specific patient sub-groups for whom the management of type 2 diabetes 
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may vary, this may include but is not restricted to: 


 Older adults 


 People with renal impairment 


 People in specific ethnic groups 


 People in specific cardiovascular risk groups 


Intervention Aspirin and/or clopidogrel (alone or in combination) Comparisons of 
interest: 


Aspirin vs. placebo 
Clopidogrel vs. 
placebo 


Clopidogrel vs. 
aspirin 


Clopidogrel + aspirin 
vs. placebo 


Clopidogrel + aspirin 
vs. aspirin 
monotherapy 


Clopidogrel + aspirin 
vs. clopidogrel 
monotherapy 


 


Comparator placebo or each other (including combinations)   


Outcomes Adverse events 


The development of microvascular and macrovascular complications 


 retinopathy (specific lesions or macular changes, referable retinopathy, 
blindness/loss of vision, visual acuity) 


 kidney damage (eGFR, serum creatinine, proteinuria, microalbuminuria, 
diaysis) 


 cardiovascular disease (myocardial infarction, heart failure, stroke, ACS, 
TIA, revascularisation and stenting) 


 foot complications (amputations, diabetic foot ulcers, charcot 
osteoarthropathy, diabetic foot infection) 


 


Mortality  
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Health-related quality of life 


Resource use and cost 


Other criteria for 
inclusion/exclusion of 
studies 


Include: 


 Trials focusing on the use of aspirin and/or clopidogrel in people with 
type 2 diabetes  


Exclude: 


 Trials examining the use of aspirin and/or clopidogrel after acute 
cardiological events, cardiac interventions or cerebrovascular events 


 Non-randomised evidence (including cohort studies, case–control 
studies and case series), narrative reviews, conference abstracts, 
letters and editorials  


 Trials examining anti-platelet drugs other than aspirin or clopidogrel 
(e.g. dipyridamole, prasugrel, ticagrelor etc. as used in secondary 
prevention) 


 Studies examining a mixed population of people with type 1 and 2 
diabetes (unless subgroup analyses are reported or 85% or more of the 
study population have type 2 diabetes) 


 At GDG 1 the group agreed 
that there were clinical 
reasons why the use of 
these drugs would differ 
depending on the type of 
diabetes. Specifically, 
people with type 2 diabetes 
may differ to people with 
type 1 diabetes in terms of 
age and risk factors for 
CVD 


Search strategies Systematic reviews and RCTs. A date restriction of 2007-present can be 
applied as CG66 reviewed evidence from 2001-2007 


  


Review strategies The NICE methodology checklist for RCTs and systematic reviews will be 
used as a guide to appraise the quality of individual studies 


Data on all included studies will be extracted into evidence tables 


Where statistically possible, a meta-analytical approach will be used to 
give an overall summary effect 


All key outcomes from evidence will be presented in GRADE profiles or 
modified profiles and further summarized in evidence statements. 
Outcomes from previously included studies will be incorporated into the 
analysis and GRADE profiles where appropriate. 


Sub-group analysis will be undertaken when appropriate 


  


Identified key studies N/A   
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C.5.1.7 Review question 7: What pharmacological treatment should be used to manage erectile dysfunction in men with type 2 diabetes? 


 Details 
Additional 
comments Status 


Review question 7 What pharmacological treatment should be used to manage erectile 
dysfunction in men with type 2 diabetes? 


  


Objectives Should the following pharmacological treatments be used to manage 
erectile dysfunction in men with diabetes either alone or in combination: 


 Phosphodiesterase 5 (PDE-5) inhibitors  


 Testosterone therapy  


 Alprostredil 


Should the use of pharmacological treatment for erectile dysfunction be 
restricted to specific sub-groups of the population? 


What adverse events and/or safety concerns are associated with the use 
of testosterone therapy,PDE-5 inhibitors and alprostredil? 


  


Language English   


Study design RCT and systematic reviews   


Status Published papers (full papers only)   


Population Men (aged 18 years and over) diagnosed with diabetes (type 1 and 2) 


Specific patient sub-groups for whom the management of type 2 diabetes 
may vary, this may include but is not restricted to: 


 Older adults 


 People with renal impairment 


 People in specific ethnic groups 


 People in specific cardiovascular risk groups 


  


Intervention Testosterone therapy, PDE-5 inhibitors and alprostredil (alone or in 
combination) 


Comparisons of 
interest: 


Testosterone therapy 
vs. placebo 


Testosterone therapy 
vs. PDE-5 inhibitors 


Testosterone therapy 
+ PDE-5 vs. either 
alone 


PDE-5 vs. PDE-5  
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 Details 
Additional 
comments Status 


PDE-5 vs. placebo 


Alprostredil (alone or 
in combination) vs. 
placebo  


Comparator Placebo, standard care (or other treatment)   


Outcomes Erectile function (assessed using validated scale/measure such as 
International Index of Erectile Function; IIEF) 


Adverse events 


The development of microvascular and macrovascular complications 


Health-related quality of life 


Resource use and cost  


 At GDG 1 the group 
discussed that rates of 
withdrawal (due to adverse 
events) would be useful 
outcomes to be reported. It 
was agreed that this would 
fall under adverse events 
and where reported in 
trials, this data would be 
extracted. 


Other criteria for 
inclusion/exclusion of 
studies 


Include: 


 Trials examining the use of testosterone therapy, PDE-5 inhibitors and 
alprostredil (alone or in combination) for the management of erectile 
dysfunction  in men with diabetes 


Exclude: 


 Non-randomised evidence (including cohort studies, case–control 
studies and case series), narrative reviews, conference abstracts, 
letters and editorials  


 Diagnosis of erectile dysfunction 


 Use of testosterone therapy in men who do not have erectile 
dysfunction 


 At GDG 1 the group agreed 
that the overall clinical 
management of erectile 
dysfunction may be similar 
for both type 1 and type 2 
diabetes. However it was 
also agreed that people 
with type 2 diabetes may 
differ compared with 
people with type 1 diabetes 
in factors such as age and 
risk factors for CVD 


Search strategies RCT and systematic reviews only 


Date restriction for PDE-5 inhibitors (2007 onwards) 


The full literature 
search for this review 
question was 
extended to cover 
diabetes (both type 1 
and type 2) 


 


Review strategies The NICE methodology checklist for RCTs and systematic reviews will be 
used as a guide to appraise the quality of individual studies 
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 Details 
Additional 
comments Status 


Data on all included studies will be extracted into evidence tables 


Where statistically possible, a meta-analytical approach will be used to 
give an overall summary effect 


All key outcomes from evidence will be presented in GRADE profiles or 
modified profiles and further summarized in evidence statements. 
Outcomes from previously included studies will be incorporated into the 
analysis and GRADE profiles where appropriate. 


Sub-group analysis will be undertaken when appropriate 


Identified key studies N/A   
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Appendix D: GRADE tables and meta-
analysis results 


 


D.1 GRADE TABLES 
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D.1.1 Review question 1: Which pharmacological blood glucose lowering therapies should be used to control blood glucose 
levels in people with type 2 diabetes? 


D.1.1.1 Table 1: Modified GRADE profile: Network meta-analyses for initial therapy 


Assessment time 
points/ Measure Number of RCTs Risk of bias Inconsistency Indirectness Imprecision Quality 


Change in HbA1c 


3 months 68 serious
1
 not serious


2
 not serious


3
 not serious Moderate 


6 months 62 serious
1
 not serious


2
 not serious


3
 not serious Moderate 


12 months 21 serious
1
 not serious


2
 not serious


3
 serious


4
 Low 


24 months 6 serious
1
 not serious


2
 not serious


3
 not serious Moderate 


Hypoglycaemia at study endpoint 


Study endpoint 44 serious
1
 not serious


2
 not serious


3
 serious


4
 Low 


Adverse events at study endpoint 


Dropouts due to 
adverse events 


73 serious
1
 not serious


2
 not serious


3
 serious


4
 Low 


Total dropouts 73 serious
1
 not serious


2
 not serious


3
 serious


4
 Low 


Nausea 29 serious
1
 not serious


2
 not serious


3
 serious


4
 Low 


Change in body weight 


12 months 12 serious
1
 serious


5
 not serious


3
 serious


4
 Low


6
 


24 months 6 serious
1
 serious


5
 not serious


3
 serious


4
 Low


6
 


1
Downgrade 1 level: baseline HbA1c ranged from 5.3 to 12.7% 


2
Assessed based on residual deviance, deviance information criterion and tau


2
 (tau


2
<0.5) 


3
Considered not serious as population, interventions, comparator and outcomes are as defined in protocol 


4
Downgrade 1 level: no interventions had probability of being best and worse ≥0.5 


5
Downgrade 1 level: tau


2
≥0.5 


6
Maximum downgrade by 2 levels 


D.1.1.2 Table 2: Modified GRADE profile: Network meta-analyses for first intensification 


Assessment time 
points/ Measure Number of RCTs Risk of bias Inconsistency Indirectness Imprecision Quality 


Change in HbA1c 
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Assessment time 
points/ Measure Number of RCTs Risk of bias Inconsistency Indirectness Imprecision Quality 


3 months 20 not serious
1
 not serious


2
 not serious


3
 serious


4
 Moderate 


6 months 22 not serious
1
 not serious


2
 not serious


3
 serious


4
 Moderate 


12 months 16 not serious
1
 not serious


2
 not serious


3
 serious


4
 Moderate 


24 months 6 not serious
1
 not serious


2
 not serious


3
 serious


4
 Moderate 


Hypoglycaemia at study endpoint 


Study endpoint 21 not serious
1
 serious


5
 not serious


3
 serious


4
 Low 


Adverse events at study endpoint 


Dropouts due to 
adverse events 


27 not serious
1
 serious


5
 not serious


3
 serious


4
 Low 


Total dropouts 29 not serious
1
 not serious


2
 not serious


3
 serious


4
 Moderate 


Nausea 11 not serious
1
 serious


5
 not serious


3
 serious


4
 Low 


Change in body weight 


12 months 8 not serious
1
 serious


5
 not serious


3
 serious


4
 Low 


24 months 8 not serious
1
 serious


5
 not serious


3
 serious


4
 Low 


1
Baseline HbA1c ranged from 7.1 to 9.9% 


2
Assessed based on residual deviance, deviance information criterion and tau


2
 (tau


2
<0.5) 


3
Considered not serious as population, interventions, comparator and outcomes are as defined in protocol 


4
Downgrade 1 level: no interventions had probability of being best and worse ≥0.5 


5
Downgrade 1 level: tau


2
≥0.5 


D.1.1.3 Table 3: Modified GRADE profile: Network meta-analyses for second intensification 


Assessment time 
points/ Measure Number of RCTs Risk of bias Inconsistency Indirectness Imprecision Quality 


Change in HbA1c 


Up to 12 months 37 serious
1
 not serious


2
 not serious


3
 not serious Moderate 


Hypoglycaemia at study endpoint 


Study endpoint 34 serious
1
 not serious


2
 not serious


3
 serious


4
 Low 


Adverse events at study endpoint 


Dropouts due to 
adverse events 


25 serious
1
 serious


5
 not serious


3
 serious


4
 Low


6
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Assessment time 
points/ Measure Number of RCTs Risk of bias Inconsistency Indirectness Imprecision Quality 


Total dropouts 25 serious
1
 not serious


2
 not serious


3
 serious


4
 Low 


Nausea 4 serious
1
 serious


5
 not serious


3
 serious


4
 Low


6
 


Change in body weight 


Up to 12 months 27 serious
1
 not serious


2
 not serious


3
 serious


4
 Low 


1
Downgrade 1 level: baseline HbA1c ranged from 7.8 to 11% 


2
Assessed based on residual deviance, deviance information criterion and tau


2
 (tau


2
<0.5) 


3
Considered not serious as population, interventions, comparator and outcomes are as defined in protocol 


4
Downgrade 1 level: no interventions had probability of being best and worse ≥0.5 


5
Downgrade 1 level: tau


2
≥0.5 


6
Maximum downgrade by 2 levels 
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D.1.2 Review question 2: What are the serious adverse effects of long-term use of pharmacological interventions to control 
blood glucose in people with type 2 diabetes? 


D.1.2.1 Table 4: GRADE profile for acarbose 


Number of 
studies 


Design 
Quality assessment Effect (95% CI) 


Quality 


Risk of bias Inconsistency Indirectness Imprecision Other Outcome  Estimate 


Acarbose plus existing therapy (n=973) compared to placebo plus existing therapy (n=973); mean 3 years follow-up; subgroup of the UKPDS study 


1
 


(Holman 
1999) 


RCT not serious not serious serious
1
 not serious NA Any diabetes related end point 


Microvascular disease 


RR 1.00 (0.81 to 1.23) 


RR  0.91 (0.61 to 1.35) 
Moderate 


RR, rate ratio; NA, not applicable 
1
 The range of existing therapies varied among participants in the trial.Existing therapy could be adjusted if required according to the UKPDS protocol 


D.1.2.2 Table 5: GRADE profile for DPP-4 inhibitors (linagliptin) 


Number of 
studies 


Design 
Quality assessment Effect (95% CI) 


Quality 


Risk of bias Inconsistency Indirectness Imprecision Other Outcome Estimate 


DPP-4 inhibitor (linagliptin) plus metformin (n=776) compared to sulfonylurea (glimepiride) plus metformin (n=775); mean 2 year follow-up; people with type 2 diabetes on a stable dose 
of metformin  


1
 


(Gallwitz 
2012) 


RCT not serious  not serious serious
1
 not serious  NA All cause mortality 


Any cardiovascular event
Ŧ
 


Cardiovascular  death 


Myocardial infarction 


Stroke  


Admission due to unstable angina 


RR not significant 


RR 0.46 (0.23 to 0.91) 


RR 1.00 (0.14 to 7.07) 


RR 0.60 (0.22 to 1.64) 


RR 0.27 (0.08 to 0.97) 


RR 1.00 (0.20 to 4.93) 


Moderate 


RR, rate ratio; NA, not applicable 
1
 Pioglitazone could be used as rescue treatment if participants had a FPG over 13.3mmol/l at any time or HbA1c higher than 8.5 during weeks 28 to 104 of the trial 


Ŧ 
Any cardiovascular event defined as cardiovascular death, myocardial infarction, stroke and admission due to unstable angina 


D.1.2.3 Table 6: GRADE profile for insulin 


Number of 
studies 


Design 


Quality assessment Effect (95% CI) 


Quality Risk of 
bias 


Inconsistency Indirectness Imprecision Other Outcome Estimate 


Insulin compared to diet alone (overall n=1941); mean 7 year follow-up; people with type 2 diabetes 


1 (Bruno 1999, 
2003) 


cohort serious
1,2


 not serious serious
3
 not serious  NA All cause mortality 


Cardiovascular mortality 


Adj RR 1.71 (1.18 to 2.48) 


Adj RR 1.35 (0.79 to 2.32) 


Very low 
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Number of 
studies 


Design 


Quality assessment Effect (95% CI) 


Quality Risk of 
bias 


Inconsistency Indirectness Imprecision Other Outcome Estimate 


Ischaemic heart mortality 


Cerebrovascular mortality  


Chronic renal failure 


Adj RR 2.95 (1.07 to 8.10) 


Adj RR 1.00 (0.41 to 2.45) 


Adj RR 2.26 (0.82 to 6.19) 


Insulin (n=333) compared to oral antidiabetic medication (n=unclear, up to 1045); median 3.1 year follow-up; people with type 2 diabetes attending retinopathy screening 


1 (Henriccson 
1997) 


cohort serious
1
 not serious not serious not serious NA People who changed from oral 


medication to insulin compared to 
those remaining on oral medication 


- Blindness/visual impairment 


- Progression of retinopathy 3 or 
more levels 


 


 


 


Adj RR 2.7 (1.8 to 4.0) 


Adj RR 1.6 (1.3 to 1.9) 


Very low 


Diet alone (n=99) compared to oral antidiabetic drugs (n=250) compared to new insulin users (n=245) compared to existing insulin users (n=271); mean 3 year follow-up; people with 
type 2 diabetes and suspected myocardial infarction who took part in the DIGAMI RCT (24 hour insulin infusion compared to conventional management) 


1 (Aas (2009) cohort serious
1,2


 not serious  not serious not serious NA Existing insulin users compared to 
other groups 


- cardiovascular death 


New insulin users compared to other 
groups 


- Reinfarction 


 


 


HR 2.38 (1.34 to 4.22) 


 


 


HR 2.49 (1.23 to 5.03) 


Very low 


RR, rate ratio; NA, not applicable 
Adj RR, adjusted rate ratio – see evidence tables for details of individual adjustments that were applied 
HR, hazard ratio 
1
 Unclear if researchers were blinded to group allocation when assessing outcomes 


2
 Allocation to groups was based on baseline therapy which is likely to be confounded with the outcomes under investigation, although adjustments for covariates were made in the analysis  


3 
Analysis was performed according to baseline therapy. Unclear if patients changed therapy during follow-up, and if so how this was accounted for in the final analysis 


D.1.2.4 Table 7: GRADE profile for metformin 


Number of 
studies 


Design 
Quality assessment Effect (95% CI) 


Quality 


Risk of bias Inconsistency Indirectness Imprecision Other  Outcome Estimate 


Metformin (n=79) compared to diet alone (n=990); mean 7.7 year follow-up; people with type 2 diabetes and coronary artery disease 


1 (Fisman 
2001) 


cohort serious
1,2


 not serious serious
3
 not serious NA All cause mortality Adj HR 1.19 (0.76 to 1.84) Very low 


Metformin plus existing diabetes therapy (n=289) compared to existing diabetes therapy alone (n=1064); mean 10 year follow-up; unclear population, part of ZODIAC study 


1 (Landman 
2010) 


cohort serious
1,2


 not serious serious
3
 not serious NA All cause mortality 


Cancer mortality 


Cardiovascular mortality 


Adj HR 0.94 (0.73 to 1.22) 


Adj HR 0.43 (0.23 to 0.80) 


Adj HR 2.27 (1.36 to 3.78) 


Very low 
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Metformin plus sulfonylurea (glyburide) (n=253) compared to diet alone (n=990); mean 7.7 year follow-up mean; people with type 2 diabetes and coronary artery disease 


1 (Fisman 
2001) 


cohort serious
1,2


 not serious serious
3
 not serious  NA All cause mortality Adj HR 1.53 (1.20 to 1.96) Very low 


RR, rate ratio; NA, not applicable 
Adj HR, adjusted hazard ratio – see evidence tables for details of adjustments that were made 
1
 Allocation to groups was based on baseline therapy which is likely to be confounded with the outcomes under investigation, although adjustments for covariates were made in the analysis  


2
 Unclear if researchers were blinded to group allocation when assessing outcomes 


3
 Analysis was performed according to baseline therapy. Unclear if patients changed therapy during follow-up, and if so how this was accounted for in the final analysis 


D.1.2.5 Table 8: GRADE profile for sulfonylurea 


Number of 
studies 


Design 
Quality assessment Effect (95% CI) 


Quality 


Risk of bias Inconsistency Indirectness Imprecision Other  Outcome Estimate 


Sulfonylurea compared to diet alone (overall n=1941); mean 7 year follow-up; people with type 2 diabetes 


1 (Bruno 1999) cohort serious
1,2


 not serious serious
3
 not serious NA All cause mortality 


Cardiovascular mortality 


Ischaemic heart mortality 


Cerebrovascular mortality 


Adj RR 1.14 (0.82 to 1.58) 


Adj RR 1.02 (0.64 to 1.63) 


Adj RR 1.63 (0.64 to 1.14) 


Adj RR 1.09 (0.52 to 2.32) 


Very low 


Glyburide (n=953) compared to diet alone (n=990); mean 7.7 year follow up; people with type 2 diabetes and coronary artery disease 


1 (Fisman 2001) cohort serious
1,2


 not serious serious
3
 not serious NA All cause mortality Adj HR 1.21 (1.02 to 1.44) Very low 


Sulfonylurea plus biguanides compared to diet alone (overall n=1941); mean 7 year follow-up; people with type 2 diabetes 


1 (Bruno 1999) cohort  serious
1,2


 not serious serious
3
 not serious none All cause mortality 


Cardiovascular mortality 


Ischaemic heart mortality 


Cerebrovascular mortality 


Adj RR 1.13 (0.79 to 1.62) 


Adj RR 1.04 (0.62 to 1.75) 


Adj RR 2.49 (0.96 to 6.50) 


Adj RR 0.91 (0.39 to 2.12) 


Very low 


RR= Rate ratio; NA, not applicable 
1
 Allocation to groups was based on baseline therapy which is likely to be confounded with the outcomes under investigation, although adjustments for covariates was made in the analysis 


2
 Unclear if researchers were blinded to group allocation when assessing outcomes 


3
 Analysis was performed according to baseline therapy. Unclear if patients changed therapy during follow-up, and if so how this was accounted for in the final analysis 
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D.1.3 Review question 3: What are the optimal target values for HbA1c, fasting blood glucose and post prandial blood glucose 
in people with type 2 diabetes? 


D.1.3.1 Table 9: Full GRADE profile for optimal target values for HbA1c in relation to mortality 


Number of cohort 
studies 


Quality assessment  


Number 
of 
people  Effect (95% CI) Quality R


is
k
 o


f 
b


ia
s


 


In
c
o


n
s
is


te
n


c
y
  


In
d


ir
e
c
tn


e
s
s
  


Im
p


re
c
is


io
n


  


O
th


e
r 


 


All-cause mortality 


1 (Landman  2010) – 
ZODIAC  


5 to 10 year follow-up 


 


Subgroup: (Van Hateren 
2011, ZODIAC-20) 


10 year follow-up 


N NA N N NA 1145 Categorical with 6.5-7.0% as a reference:  


<6.5% HR 1.11 (0.71, 1.74)  


7 to 8% HR 1.40 (0.99, 1.97)  


8 to 9% HR 1.43 (0.97, 2.10)  


≥9% HR 2.26 (1.39, 3.67) 


 


Per 1% HbA1c decrease: 


updated mean baseline HbA1c: HR 1.21 
(1.07, 1.36) 


 


Subgroup: age >75 years (n=374) 


Per 1% HbA1c increase: 


<5yrs diabetes duration: HR 1.51 (1.17, 
1.95) 


5 to 11yrs diabetes duration: HR 1.04 (0.84, 
1.28) 


≥11yrs diabetes duration: HR 1.05 (0.85, 
1.30) 


High  


1 (Adler 1999) – UKPDS  


Median 10.4 year follow-
up 


N NA N N NA 3642 Per 1% HbA1c decrease: 


Risk reduction baseline HbA1c: 6% (2, 10) 


High  
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Number of cohort 
studies 


Quality assessment  


Number 
of 
people  Effect (95% CI) Quality R


is
k
 o


f 
b


ia
s


 


In
c
o


n
s
is


te
n


c
y
  


In
d


ir
e
c
tn


e
s
s
  


Im
p
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c
is
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n


  


O
th


e
r 


 


1 (Zoungas 2012) – 
ADVANCE 


Mean 4.5 year follow-up 


S
1
 NA N N NA 11,086 


 


<7%: HR 1.01 (0.85, 1.21) 


>7%: HR 1.38 (1.29, 1.48) 


 


Per 1% HbA1c increase: 


6.0%: HR 1.35 (1.27, 1.43) 


6.5%: HR 1.38 (1.29, 1.46) 


7.0%: HR 1.38 (1.29, 1.48) 


7.5%: HR 1.38 (1.27, 1.49) 


 


Per 1% HbA1c decrease: 


6.0%: HR 0.36 (0.21, 0.62) 


6.5%: HR 0.73 (0.55, 0.96) 


7.0%: HR 1.01 (0.85, 1.21) 


7.5%: HR 1.16 (1.02, 1.32) 


  


Subgroup: age <65 years (n not reported) 


Per 1% HbA1c increase: 


>7%: HR 1.33 (1.16, 1.53) 


 


Subgroup: age ≥65 years (n not reported) 


Per 1% HbA1c increase: 


>7%: HR 1.40 (1.30, 1.52) 


 


Subgroup: male (n=6383) 


Per 1% HbA1c increase: 


>7%: HR 1.32 (1.20, 1.44) 


Moderate  
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Number of cohort 
studies 


Quality assessment  


Number 
of 
people  Effect (95% CI) Quality R


is
k
 o


f 
b


ia
s


 


In
c
o


n
s
is


te
n


c
y
  


In
d


ir
e
c
tn


e
s
s
  


Im
p
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c
is


io
n


  


O
th


e
r 


 


 


Subgroup: female (n=4703) 


Per 1% HbA1c increase: 


>7%: HR 1.45 (1.31, 1.61) 


 


Subgroup: duration of diabetes <7 years (n 
not reported) 


Per 1% HbA1c increase: 


>7%: HR 1.51 (1.33, 1.71) 


 


Subgroup: duration of diabetes ≥7 years (n 


not reported) 


Per 1% HbA1c increase: 


>7%: HR 1.33 (1.22, 1.45) 


 


Subgroup: no macrovascular disease 
(n~7514) 


Per 1% HbA1c increase: 


>7%: HR 1.35 (1.24, 1.47) 


 


Subgroup: macrovascular disease (n=3572) 


Per 1% HbA1c increase: 


>7%: HR 1.42 (1.27, 1.59) 


 


Subgroup: no microvascular disease 
(n~9933) 


Per 1% HbA1c increase: 
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Number of cohort 
studies 


Quality assessment  


Number 
of 
people  Effect (95% CI) Quality R


is
k
 o


f 
b


ia
s


 


In
c
o


n
s
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n


c
y
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d
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e
c
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e
s
s
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c
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O
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e
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>7%: HR 1.37 (1.26, 1.49) 


 


Subgroup: microvascular disease (n=1153) 


Per 1% HbA1c increase: 


>7%: HR 1.42 (1.25, 1.62) 


1 (Eeg-Olofsson 2010) 


5 to 6 year follow-up 


S
2
  NA N N NA  18,334 Categorical with 6.0-6.9% as a reference: 


7.0 to 7.9% HR 1.08 (0.95 to 1.23) 


8.0 to 8.9% HR 1.19 (1.03 to 1.38), p=0.02 


 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.09 (1.05, 1.14), 
p<0.001 


 


Subgroup: duration of diabetes ≤7 years 
(n=10,016) 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.13 (1.05, 1.21) 


 


Subgroup: duration of diabetes >7 years 
(n=8318) 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.07 (1.01, 1.13) 


 


Subgroup: previous CVD (n=3276) 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.08 (1.01, 1.15) 


Moderate  
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Number of cohort 
studies 


Quality assessment  


Number 
of 
people  Effect (95% CI) Quality R


is
k
 o


f 
b
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s
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Subgroup: no previous CVD (n=15,058) 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.10 (1.04, 1.16) 


1 (Drechsler 2009) - 4D 
study 


Median 4 year follow-up 


N NA S
3
 N NA 1255 Categorical with ≤6% as a reference: 


>6 to ≤8% HR 1.34 (1.10, 1.63) 


>8% HR 1.34 (1.02, 1.76) 


 


Per unit increase in HbA1c: 


HR 1.09 (1.02 to 1.17) 


Moderate  


1 (Hunt 2013) 


Mean 4.4 year follow-up 


N NA S
4
 N NA 892,223 Non-Hispanic White (n=548,808) 


Categorical with 7.0-8.0% as a reference: 


<7.0% HR 0.99 (0.97, 1.00) 


8.0-9.0% HR 1.10 (1.08, 1.13) 


≥9.0% HR 1.17 (1.14, 1.20) 


 


Non-Hispanic Black (n=108,356) 


Categorical with 7.0-8.0% as a reference: 


<7.0% HR 1.07 (1.02, 1.12) 


8.0-9.0% HR 1.00 (0.94, 1.06) 


≥9.0% HR 1.09 (1.03, 1.15) 


 


Hispanic (n=123,670) 


Categorical with 7.0-8.0% as a reference: 


<7.0% HR 1.02 (0.95, 1.09) 


8.0-9.0% HR 1.09 (1.00, 1.19) 


Moderate 
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Number of cohort 
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Quality assessment  
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≥9.0% HR 1.15 (1.06, 1.25) 


Mortality related to diabetes 


1 (Adler 1999) – UKPDS  


Median 10.4 year follow-
up 


N NA N N NA 3642 Per 1% HbA1c decrease: 


Risk reduction baseline HbA1c: 9% (3, 14) 


High  


Sudden death 


1 (Drechsler 2009) - 4D 
study 


Median 4 year follow-up 


 


N NA S
3
 N NA 1255 Categorical with ≤6% as a reference: 


>6 to ≤8% HR 1.85 (1.22, 2.81) 


>8% HR 2.26 (1.33, 3.85) 


 


Per unit increase in HbA1c: 


HR 1.21 (1.06 to 1.38) 


Moderate  


Mortality except for sudden death 


1 (Drechsler 2009) - 4D 
study 


Median 4 year follow-up 


 


N NA S
3
 N NA 1255 Categorical with ≤6% as a reference: 


>6 to ≤8% HR 1.19 (0.96, 1.50) 


>8% HR 1.10 (0.80, 1.52)  


 


Per unit increase in HbA1c: 


HR 1.04 (0.96 to 1.13) 


Moderate  


Cardiovascular mortality 


1 (Landman 2010) – 
ZODIAC 


5 to 10 year follow-up 


 


Subgroup: (Van Hateren 
2011, ZODIAC-20 


N NA N S
5
 NA 1145 Categorical with 6.5-7.0% as a reference:  


<6.5% HR 0.94 (0.47, 1.91)  


7 to 8% HR 1.40 (0.84, 2.31)  


8 to 9% HR 1.71 (0.99, 2.96)  


≥9% HR 3.13 (1.62, 6.05) 


Moderate  
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Number of cohort 
studies 
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10 year follow-up  


Subgroup: age >75 years (n=374) 


Per 1% HbA1c increase: 


<5yrs diabetes duration: HR 1.72 (1.19, 
2.48) 


5 to 11yrs diabetes duration: HR 1.18 (0.87, 
1.60) 


≥11yrs diabetes duration: HR 1.16 (0.86, 
1.58) 


1 (Eeg-Olofsson 2010) 


5 to 6 year follow-up 


S
2
  NA N N NA  18,334 Categorical with 6.0-6.9% as a reference: 


7.0 to 7.9% HR 1.11 (0.96 to 1.29) 


8.0 to 8.9% HR 1.27 (1.07 to 1.50) 


 


Per 1% HbA1c increase: 


HR baseline HbA1c: 1.10 (1.05, 1.16) 


 


Subgroup: duration of diabetes ≤7 years 
(n=10,016) 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.14 (1.05, 1.24) 


 


Subgroup: duration of diabetes >7 years 
(n=8318) 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.07 (1.01, 1.14) 


 


Subgroup: previous CVD (n=3276) 


Moderate  
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Number of cohort 
studies 


Quality assessment  
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people  Effect (95% CI) Quality R
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Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.09 (1.01, 1.17) 


 


Subgroup: no previous CVD (n=15,058) 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.11 (1.04, 1.19) 


1 (Drechsler 2009) - 4D 
study 


(Heart failure death) 


Median 4 year follow-up 


N NA S
3
 S


5
 NA 1255 Categorical with ≤6% as a reference: 


>6 to ≤8% HR 1.53 (0.70, 3.33) 


>8% HR 2.12 (0.75, 5.98) 


 


Per unit increase in HbA1c: 


HR 1.30 (1.00 to 1.68) 


Low  


1
 Downgrade by 1 level: post-hoc analysis  


2
 Downgrade by 1 level: participants from non-mandatory diabetes register 


3
 Downgrade by 1 level: participants receiving dialysis  


4
 Downgrade by 1 level: >97% sample were male  


5
 Downgrade by 1 level: wide confidence interval and/or small sample size <400 


(a) <Insert Note here> 


D.1.3.2 Table 10: Full GRADE profile for optimal target values for HbA1c in relation to macrovascular complications 


Number of cohort Quality assessment  
Number 
of Effect (95% CI) Quality 
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people  


Composite of combined cardiovascular events 


1 (Drechsler 2009) - 4D 
study 


Median 4 year follow-up 


N NA S
1
 N NA 1255 Categorical with ≤6% as a reference: 


>6 to ≤8% HR 1.31 (1.05, 1.65) 


>8% HR 1.37 (1.00, 1.87) 


 


Per unit increase in HbA1c: 


HR 1.09 (1.01 to 1.18) 


Moderate  


Macrovascular events 


1 (Zoungas 2012) – 
ADVANCE 


Mean 4.5 year follow-up 


S
2
 NA N N NA 11,086 


(event 
rate NR) 


<7%: HR 1.02 (0.86, 1.21) 


>7%: HR 1.38 (1.30, 1.47) 


 


Per 1% HbA1c increase: 


6.0%: HR 1.35 (1.27, 1.42) 


6.5%: HR 1.37 (1.29, 1.45) 


7.0%: HR 1.38 (1.30, 1.47) 


7.5%: HR 1.39 (1.29, 1.50) 


 


Per 1% HbA1c decrease: 


6.0%: HR 0.41 (0.25, 0.68) 


6.5%: HR 0.77 (0.59, 1.00) 


7.0%: HR 1.02 (0.86, 1.21) 


7.5%: HR 1.13 (1.00, 1.28) 


  


Subgroup: age <65 years (n not reported) 


Per 1% HbA1c increase: 


>7%: HR 1.34 (1.19, 1.50) 


 


Subgroup: age ≥65 years (n not reported) 


Moderate  
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Number of cohort 
studies 


Quality assessment  
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people  Effect (95% CI) Quality R
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Per 1% HbA1c increase: 


>7%: HR 1.40 (1.30, 1.51) 


 


Subgroup: male (n=6383) 


Per 1% HbA1c increase: 


>7%: HR 1.38 (1.27, 1.50) 


 


Subgroup: female (n=4703) 


Per 1% HbA1c increase: 


>7%: HR 1.35 (1.23, 1.48) 


 


Subgroup: duration of diabetes <7 years (n 
not reported) 


Per 1% HbA1c increase: 


>7%: HR 1.54 (1.38, 1.72) 


 


Subgroup: duration of diabetes ≥7 years (n 


not reported) 


Per 1% HbA1c increase: 


>7%: HR 1.30 (1.21, 1.41) 


 


Subgroup: no macrovascular disease 
(n~7514) 


Per 1% HbA1c increase: 


>7%: HR 1.37 (1.26, 1.49) 


 


Subgroup: macrovascular disease (n=3572) 
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Number of cohort 
studies 


Quality assessment  
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people  Effect (95% CI) Quality R
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Per 1% HbA1c increase: 


>7%: HR 1.38 (1.25, 1.52) 


 


Subgroup: no microvascular disease 
(n~9933) 


Per 1% HbA1c increase: 


>7%: HR 1.37 (1.27, 1.48) 


 


Subgroup: microvascular disease (n=1153) 


Per 1% HbA1c increase: 


>7%: HR 1.44 (1.27, 1.62) 


Cardiovascular disease (fatal/non-fatal) 


1 (Eeg-Olofsson 2010) 


5 to 6 year follow-up 


S
3
  NA N N NA  18,334 Categorical with 6.0-6.9% as a reference: 


7.0 to 7.9% HR 1.18 (1.08 to 1.29) 


8.0 to 8.9% HR 1.31 (1.18 to 1.45) 


 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.10 (1.07, 1.13) 


 


Subgroup: duration of diabetes ≤7 years 
(n=10,016) 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.08 (1.03, 1.13) 


 


Subgroup: duration of diabetes >7 years 
(n=8318) 


Moderate  
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Number of cohort 
studies 


Quality assessment  
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Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.10 (1.06, 1.14) 


 


Subgroup: previous CVD (n=3276) 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.10 (1.05, 1.16) 


 


Subgroup: no previous CVD (n=15,058) 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.09 (1.06, 1.13) 


Myocardial infarction (fatal and non-fatal) 


1 (Drechsler 2009) - 4D 
study 


Median 4 year follow-up 


N NA S
1
 N NA 1255 Categorical with ≤6% as a reference: 


>6 to ≤8% HR 0.94 (0.68, 1.30) 


>8% HR 0.77 (0.47, 1.26) 


 


Per unit increase in HbA1c: 


HR 0.94 (0.83 to 1.07) 


Moderate  


1 (Adler 1999) – UKPDS  


Median 10 to 10.4 year 
follow-up 


 


(Stratton 2000, UKPDS) 


Median 10.4 year follow-
up 


N NA N N NA 3845 Categorical with ≤6.3% as a reference:  


>6.3 to ≤7.6 HR 1.2 (0.9, 1.5) 


>7.6 HR 1.5 (1.2, 1.8) 


 


Per 1% HbA1c decrease (n=3642): 


Risk reduction baseline HbA1c: 5% (0, 9) 


High   


Coronary heart disease (fatal/non-fatal) 


1 (Eeg-Olofsson 2010) S
3
 NA N N NA  18,334 Categorical with 6.0-6.9% as a reference: Moderate  







 


National Institute for Health and Care Excellence, 2015 


 
GRADE tables and meta-analysis results 


 
20 


Number of cohort 
studies 


Quality assessment  


Number 
of 
people  Effect (95% CI) Quality R
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5 to 6 year follow-up 7.0 to 7.9% HR 1.25 (1.11 to 1.39) 


8.0 to 8.9% HR 1.36 (1.20 to 1.55) 


 


Per 1% HbA1c increase: 


HR baseline HbA1c: 1.11 (1.07, 1.15) 


 


Subgroup: duration of diabetes ≤7 years 
(n=10,016) 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.09 (1.03, 1.15) 


 


Subgroup: duration of diabetes >7 years 
(n=8318) 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.11 (1.06, 1.16) 


 


Subgroup: previous CVD (n=3276) 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.08 (1.02, 1.15) 


 


Subgroup: no previous CVD (n=15,058) 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.12 (1.07, 1.16) 


1 (Schulze 2004) 


Mean 7.4 year follow-up 


N NA N S
4-6


 NA 921 Categorical into quartiles of median HbA1c 
with 5.21% as a reference: 


5.80% RR 2.49 (1.19, 5.23) 


Very low  
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Number of cohort 
studies 


Quality assessment  
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6.90% RR 3.19 (1.56, 6.53) 


8.97% RR 4.92 (2.46, 9.85)  


Heart failure 


1 (Adler 1999) – UKPDS 


Median 10.4 years 


 


(Stratton 2000, UKPDS) 


N NA N N NA 3642 Per 1% HbA1c decrease: 


Risk reduction baseline HbA1c: 0% (-12, 11) 


High  


Newly diagnosed angina 


1 (Adler 1999) – UKPDS 


Median 10 to 10.3 years 


 


(Stratton 2000, UKPDS) 


N NA N N NA 3836 Categorical with ≤6.3% as a reference:  


>6.3 to ≤7.6 HR 1.5 (1.1, 2.0) 


>7.6 HR 1.6 (1.1, 2.1) 


High   


Stroke (fatal and non-fatal) 


1 (Drechsler 2009) - 4D 
study 


Median 4 year follow-up 


N NA S
1
 S


4
 NA 1255 Categorical with ≤6% as a reference: 


>6 to ≤8% HR 1.56 (0.93, 2.62) 


>8% HR 1.67 (0.84, 3.30)  


 


Per unit increase in HbA1c: 


HR 1.11 (0.93 to 1.32) 


Low  


1 (Eeg-Olofsson 2010) 


5 to 6 year follow-up 


S
3
 NA N N NA  18,334 Per 1% HbA1c increase: 


HR baseline HbA1c: 1.08 (1.03, 1.13) 


 


Subgroup: duration of diabetes ≤7 years 
(n=10,016) 


Per 1% HbA1c increase: 


Moderate  
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Baseline HbA1c: HR 1.06 (0.98, 1.14) 


 


Subgroup: duration of diabetes >7 years 
(n=8318) 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.07 (1.01, 1.14) 


 


Subgroup: previous CVD (n=3276) 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.11 (1.03, 1.20) 


 


Subgroup: no previous CVD (n=15,058) 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.06 (1.00, 1.12) 


1 (Adler 1999) – UKPDS 


Median 10 to 10.3 years 


 


(Stratton 2000, UKPDS) 


N NA N N NA 3670 Categorical with ≤6.3% as a reference:  


>6.3 to ≤7.6 HR 1.2 (0.8, 1.7) 


>7.6 HR 1.1 (0.7, 1.6) 


 


Per 1% HbA1c decrease (n=3642): 


Risk reduction baseline HbA1c: -4% (-14, 6) 


High   


Peripheral vascular disease 


1 (Adler 1999) – UKPDS 


Median 10.4 years 


 


(Stratton 2000, UKPDS) 


N NA N S
4 


NA 2398 Per 1% HbA1c increase: 


OR 1.28 (1.12, 1.46) 


 


Amputation or PVD death (n=3642) : 


Per 1% HbA1c decrease: 


High 
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Risk reduction baseline HbA1c: 28% (18, 
37) 


1 (Zhao 2013) – LSUHLS 
study 


Lower-extremity 
amputation 


Mean 6.83 year follow-up 


N NA N
7
 N NA 35,368 African Americans (n=19,808) 


Categorical with <6% as a reference and 
baseline HbA1c: 


6.0 to 6.9% HR 1.73 (1.07, 2.80) 


7.0 to 7.9% HR 1.65 (0.99, 2.77) 


8.0 to 8.9% HR 1.96 (1.14, 3.36) 


9.0 to 9.9% HR 3.02 (1.81, 5.04) 


≥10% HR 3.30 (2.10, 5.20) 


 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.12 (1.08, 1.17) 


 


Whites (n=15,560) 


Categorical with <6% as a reference and 
baseline HbA1c: 


6.0 to 6.9% HR 1.16 (0.66, 2.02) 


7.0 to 7.9% HR 2.28 (1.35, 3.85) 


8.0 to 8.9% HR 2.38 (1.36, 4.18) 


9.0 to 9.9% HR 2.99 (1.71, 5.22) 


≥10% HR 3.25 (1.98, 5.33) 


 


Per 1% HbA1c increase: 


Baseline HbA1c: HR 1.15 (1.09, 1.21) 


 


Moderate 
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Subgroup: male (n=13,363 at baseline) 


Categorical with <6% as a reference and 
baseline HbA1c: 


6.0 to 6.9% HR 1.48 (0.95, 2.26) 


7.0 to 7.9% HR 1.85 (1.20, 2.85) 


8.0 to 8.9% HR 2.19 (1.40, 3.42) 


9.0 to 9.9% HR 3.15 (2.04, 4.85) 


≥10% HR 2.84 (1.93, 4.17) 


 


Subgroup: female (n=22,005 at baseline) 


Categorical with <6% as a reference and 
baseline HbA1c: 


6.0 to 6.9% HR 1.63 (0.80, 3.32) 


7.0 to 7.9% HR 2.37 (1.17, 4.80) 


8.0 to 8.9% HR 2.26 (1.04, 4.91) 


9.0 to 9.9% HR 3.43 (1.63, 7.24) 


≥10% HR 4.96 (2.50, 9.71) 


 


Subgroup: age 60-94yrs (n not reported) 


Categorical with <6% as a reference and 
baseline HbA1c: 


6.0 to 6.9% HR 2.02 (0.94, 4.35) 


7.0 to 7.9% HR 3.19 (1.42, 7.18) 


8.0 to 8.9% HR 3.06 (1.18, 7.95) 


9.0 to 9.9% HR 2.37 (0.80, 7.01) 


≥10% HR 3.19 (1.27, 8.00) 


 







 


National Institute for Health and Care Excellence, 2015 


 
GRADE tables and meta-analysis results 


 
25 


Number of cohort 
studies 


Quality assessment  


Number 
of 
people  Effect (95% CI) Quality R


is
k
 o


f 
b


ia
s


 


In
c
o


n
s
is


te
n


c
y
  


In
d


ir
e
c
tn


e
s
s
  


Im
p


re
c
is


io
n


  


O
th


e
r 


 


Subgroup: age 50-59yrs (n not reported) 


Categorical with <6% as a reference and 
baseline HbA1c: 


6.0 to 6.9% HR 1.13 (0.66, 1.94) 


7.0 to 7.9% HR 1.50 (0.86, 2.63) 


8.0 to 8.9% HR 2.26 (1.22, 4.18) 


9.0 to 9.9% HR 3.69 (2.10, 6.47) 


≥10% HR 2.89 (1.73, 4.82) 


 


Subgroup: age <50yrs (n not reported) 


Categorical with <6% as a reference and 
baseline HbA1c: 


6.0 to 6.9% HR 1.80 (0.95, 3.43) 


7.0 to 7.9% HR 2.41 (1.27, 4.57) 


8.0 to 8.9% HR 2.34 (1.25, 4.38) 


9.0 to 9.9% HR 3.01 (1.63, 5.57) 


≥10% HR 3.93 (2.26, 6.84) 
1
 Downgrade by 1 level: participants receiving dialysis   


2
 Downgrade by 1 level: post-hoc analysis  


3
 Downgrade by 1 level: participants from non-mandatory diabetes register  


4
 Downgrade by 1 level: wide confidence interval and/or small sample size <400 


5
 Downgrade by 1 level: all participants female  


6
 Downgrade by 1 level: participants self-reported (questionnaire) some inclusion criteria 


7
 Downgrade by 1 level: >60% were female and ~98% from low income background  
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D.1.3.3 Table 11: Full GRADE profile for optimal target values for HbA1c in relation to microvascular complications 
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Microvascular end points 


1 (Adler 1999) – UKPDS 


Median 10.4 years 


 


(Stratton 2000, UKPDS) 


N NA N NA NA 3642 Per 1% HbA1c decrease: 


Risk reduction baseline HbA1c: 23% (20, 
27)  


High  


1 (Zoungas 2012) – 
ADVANCE 


Mean 4.5 year follow-up 


S
1
 NA N N NA 11,086 


(event 
rate NR) 


HR <6.5%: 1.02 (0.76, 1.39) 


HR >6.5%: 1.40 (1.33, 1.47) 


 


Per 1% HbA1c increase: 


6.0%: HR 1.39 (1.32, 1.46) 


6.5%: HR 1.40 (1.33, 1.47) 


7.0%: HR 1.38 (1.30, 1.46) 


7.5%: HR 1.33 (1.24, 1.42) 


 


Per 1% HbA1c decrease: 


6.0%: HR 0.67 (0.36, 1.23) 


6.5%: HR 1.02 (0.76, 1.02) 


7.0%: HR 1.33 (1.10, 1.60) 


7.5%: HR 1.51 (1.32, 1.72) 


  


Subgroup: age <65 years (n not reported) 


Per 1% HbA1c increase: 


>6.5%: HR 1.40 (1.30, 1.50) 


 


Subgroup: age ≥65 years (n not reported) 


Moderate  







 


National Institute for Health and Care Excellence, 2015 


 
GRADE tables and meta-analysis results 


 
27 


Number of cohort 
studies 


Quality assessment  


Number 
of 
people  Effect (95% CI) Quality R
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c
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O
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e
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Per 1% HbA1c increase: 


>6.5%: HR 1.39 (1.29, 1.50) 


 


Subgroup: male (n=6383) 


Per 1% HbA1c increase: 


>6.5%: HR 1.42 (1.33, 1.52) 


 


Subgroup: female (n=4703) 


Per 1% HbA1c increase: 


>6.5%: HR 1.39 (1.29, 1.50) 


 


Subgroup: duration of diabetes <7 years (n 
not reported) 


Per 1% HbA1c increase: 


>6.5%: HR 1.27 (1.14, 1.40) 


 


Subgroup: duration of diabetes ≥7 years (n 


not reported) 


Per 1% HbA1c increase: 


>6.5%: HR 1.45 (1.36, 1.54) 


 


Subgroup: no macrovascular disease 
(n~7514) 


Per 1% HbA1c increase: 


>6.5%: HR 1.44 (1.35, 1.53) 


 


Subgroup: macrovascular disease (n=3572) 
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Number of cohort 
studies 


Quality assessment  


Number 
of 
people  Effect (95% CI) Quality R
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Per 1% HbA1c increase: 


>6.5%: HR 1.30 (1.17, 1.43) 


 


Subgroup: no microvascular disease 
(n~9933) 


Per 1% HbA1c increase: 


>6.5%: HR 1.40 (1.32, 1.49) 


 


Subgroup: microvascular disease (n=1153) 


Per 1% HbA1c increase: 


>6.5%: HR 1.36 (1.23, 1.50) 


Retinopathy 


1 (Molyneaux 1998) 


Median 28 month follow-
up 


S
2
 NA N N NA 963 Per 10% HbA1c decrease: 


Relative risk reduction: 24% (16, 32) 


Moderate  


1 (Morisaki 1994) 


5 year follow-up 


S
2
 NA S


3,4
 S


5
 NA 114 Multivariate logistic regression analysis 


showed that HbA1c was the only significant 
predictor of retinopathy 


 


Retinopathy prevalence at HbA1c: 


<7%: 2% 


≥7 to <8%: 20% 


≥8 to <9%: 40% 


≥9%: 61% 


 


With retinopathy HbA1c 8.8±1.1 


Very low  
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Number of cohort 
studies 


Quality assessment  


Number 
of 
people  Effect (95% CI) Quality R
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Without retinopathy HbA1c 7.1±1.2 


1 (Nakagami 1997) 


10 year follow-up 


S
2
 NA S


4
 S


5
 NA 137 Retinopathy prevalence at HbA1c: 


<6%: 0% 


6 to 6.9%: 17.2% 


7 to 7.9%: 14.3% 


8 to 8.9%: 41.9% 


≥9%: 54.8% 


 


Multivariate logistic regression analysis 
showed that mean HbA1c over 10 year 
follow-up period was the only significant 
predictor of retinopathy 


Very low 


1 (Salinero-Fort 2013) – 
MADIABETES 


4 year follow-up 


N NA N
6
 N NA 2405 Categorical with <7% as a reference: 


7 to 8% HR 1.39 (1.01, 1.92) 


>8% HR 1.90 (1.30, 2.77) 


Moderate 


Cataract extraction 


1 (Adler 1999) – UKPDS 


Median 10.4 years 


 


(Stratton 2000, UKPDS) 


N NA N NA NA 3642 Per 1% HbA1c decrease: 


Risk reduction baseline HbA1c: 9% (2, 16) 


High  


Nephropathy 


1 (Molyneaux 1998) 


Microalbuminuria 


Median 28 month follow-
up 


S
2
 NA N S


5
 NA 399 Per 10% HbA1c decrease: 


Relative risk reduction: 9% (-2, 19) 


Very low  


1 (Torffvit and Agardh S
2
 NA S


7
 S


5
 NA 385 Cox regression analysis showed that HbA1c Very low  
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Number of cohort 
studies 


Quality assessment  


Number 
of 
people  Effect (95% CI) Quality R
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2001) 


Albuminuria  


Median 9 year follow-up 


significantly predicted greater fractional 
albumin clearance (p<0.01) and 
development of renal failure (p<0.05) 


 


Normoalbuminuria mean HbA1c 7.8±1.5 


Micro/macro-albuminuria HbA1c 8.5±1.6 


1 (Hsu 2012) 


Microalbuminuria 


5 to 7 year follow-up 


S
2
 NA N N NA 821 Per 1% HbA1c decrease: 


Baseline HbA1c ≤8%: HR 1.13 (0.91, 1.39) 


Baseline HbA1c >8%: HR 1.18 (1.04, 1.34) 


Moderate  


1
 Downgrade by 1 level: post-hoc analysis 


2
 Downgrade by 1 level: single centre study    


3
 Downgrade by 1 level: participants all >60yrs  


4
 Downgrade by 1 level: sample all Japanese    


5
 Downgrade by 1 level: wide confidence interval and/or small sample size <400 


6
 Downgrade by 1 level: attrition of 12.5% and housebound individuals excluded 


7
 Downgrade by 1 level: blood pressure and albuminuria outcomes reported 


D.1.3.4 Table 12: Full GRADE profile for optimal target values for fasting blood glucose in relation to macrovascular complications 


Number of cohort 
studies 


Quality assessment  


Number 
of 
people  Effect (95% CI) Quality R
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Myocardial infarction (fatal and non-fatal) 
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Number of cohort 
studies 


Quality assessment  


Number 
of 
people  Effect (95% CI) Quality R
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1 (Adler 1999, UKPDS) 


Median 10 to 10.3 year 
follow-up  up 


N NA N N NA 5045 Categorical with ≤9.7 mmol/L as a 
reference:  


>9.7 to ≤13.4 HR 1.1 (0.9, 1.4) 


>13.4 HR 1.3 (1.1, 1.6) 


Baseline data extracted at diagnosis only, 
not after dietary run-in 


Model controlled for age at diabetes 
diagnosis, sex and ethnicity 


High   


Newly diagnosed angina 


1 (Adler 1999, UKPDS) 


Median 10 to 10.3 year 
follow-up   


N NA N N NA 5036 Categorical with ≤9.7 mmol/L as a 
reference:  


>9.7 to ≤13.4 HR 1.3 (1.0, 1.7) 


>13.4 HR 1.2 (0.9, 1.5) 


Baseline data extracted at diagnosis only, 
not after dietary run-in 


Model controlled for age at diabetes 
diagnosis, sex and ethnicity 


High 


Stroke (fatal and non-fatal) 


1 (Adler 1999, UKPDS) 


Median 10 to 10.3 year 
follow-up   


N NA N N NA 5040 Categorical with ≤9.7 mmol/L as a 
reference:  


>9.7 to ≤13.4 HR 1.3 (0.9, 1.7) 


>13.4 HR 1.3 (1.0, 1.8) 


Baseline data extracted at diagnosis only, 
not after dietary run-in 


Model controlled for age at diabetes 
diagnosis, sex and ethnicity 


High 
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D.1.4 Review question 4: Should intensive or conventional target values be used to control blood glucose levels in people with 
type 2 diabetes? 


D.1.4.1 Table 13: Full GRADE profile: intensive vs. conventional target values 


Nunber 
of 
studies Design 


Quality assessment Number of people 


Effect (95% CI) Quality Risk of bias Inconsistency Indirectness Imprecision Other Intensive Conventional 


All-cause mortality 


16 RCT not serious
1
 not serious


2
 not serious


3
 not serious


4
 NA 762/4296  381/2208  RR 0.98 (0.88 to 1.09) High 


Cardiovascular mortality 


14 RCT not serious
1
 not serious


2
 not serious


3
 serious


4
 NA 445/4225  195/2131  RR 1.15 (0.98 to 1.35) Moderate 


Macrovascular complications 


8 RCT not serious
1
 serious


6
 not serious


3
 very serious


7
 NA 394/3543  235/1791  RR 0.98 (0.74 to 1.3) Low 


Non-fatal myocardial infarction 


9 RCT not serious
1
 not serious


2
 not serious


3
 not serious


4
 NA 342/3995  187/1907 RR 0.92 (0.78 to 1.09) High 


Congestive heart failure 


8 RCT not serious
1
 not serious


2
 not serious


3
 serious


5
 NA 120/3777 75/1683 RR 0.82 (0.62 to 1.08) Moderate 


Non-fatal stroke 


8 RCT not serious
1
 not serious


2
 not serious


3
 serious


5
 NA 156/3791 65/1697 RR 1.06 (0.8 to 1.41) Moderate 


Amputation of lower extremity 


7 RCT not serious
1
 not serious


2
 not serious


3
 serious


5
 NA 36/3500 20/1579 RR 0.73 (0.42 to 1.25) Moderate 


Microvascular complications 


3 RCT not serious
1
 not serious


2
 not serious


3
 serious


5
 NA 253/3154 130/1222 RR 0.75 (0.61 to 0.92) Moderate 


Nephropathy 
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Nunber 
of 
studies Design 


Quality assessment Number of people 


Effect (95% CI) Quality Risk of bias Inconsistency Indirectness Imprecision Other Intensive Conventional 


7 RCT not serious
1
 very serious


8
 not serious


3
 very serious


7
 NA 45/3167 66/1587 RR 0.64 (0.32 to 1.29) Low 


Retinopathy 


5 RCT not serious
1
 very serious


8
 not serious


3
 serious


5
 NA 441/3098 273/1516 RR 0.79 (0.56 to 1.11) Low 


End stage renal disease 


4 RCT not serious
1
 not serious


9
 not serious


3
 very serious


7
 NA 28/3365 11/1438 RR 0.94 (0.47 to 1.89) Low 


Mild hypoglycaemia 


12 RCT not serious
1
 serious


6
 not serious


3
 not serious


4
 NA 791/4200 263/2120 RR 1.85 (1.53 to 2.25) Moderate 


Severe hypoglycaemia 


13 RCT not serious
1
 not serious


2
 not serious


3
 serious


5
 NA 53/3688 11/1764 RR 2.23 (1.22 to 4.08) Moderate 


NA, not applicable 
1
 No apparent risk of bias in the included studies 


2
 Low inconsistency (I


2
 < 30%) 


3
 Population, intervention and outcome as specified in the review protocol 


4
 Confidence intervals around the point estimate in a single zone 


5
 Confidence intervals around the point estimate cross into 2 zones 


6
 Serious inconsistency (I


2
 = 46%) 


7
 Confidence intervals around the point estimate cross into 3 zones 


8
 Very serious inconsistency (I


2
 > 60%) 


9
 Data only provided by a single study 
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D.1.5 Review question 5: Should self-monitoring be used to manage blood glucose levels in people with type 2 diabetes? 


D.1.5.1 Table 14: SMBG vs. no SMBG (up to 1 year follow-up) 
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Number 
of 
studies Design 


Quality assessment 
Number of 
people 


Effect (95% CI) Quality 
Risk 
of bias Inconsistency Indirectness Imprecision Other SMBG 


No 
SMBG 


HbA1c from 24 to 52 weeks (subgroup based on current therapy) (follow-up 24 to 52 weeks; Better indicated by lower values) 


17 RCT serious
1
 not serious serious


2,3,4
 not serious  NA 2217 2084 


MD -0.22 (-0.31 to -0.13) 
 
Subgroup analysis based on current medication: 
Diet alone: MD -0.2 (-0.8 to 0.4) 
Diet ± OADs: MD -0.21 (-0.29 to -0.13) 
Diet, OADs ± insulin: MD -0.38 (-0.86 to 0.10), I2=84% 
 
Subgroup analysis based on type of SMBG: 
Standard SMBG: MD -0.21 (-0.31 to -0.11) 
Enhanced SMBG: MD -0.29 (-0.49 to -0.09) 
 
Subgroup analysis based on frequency of SMBG: 
<1 per day: MD -0.31 (-0.55 to -0.07), I2=68% 
1-2 times per day: MD -0.19 (-0.29 to -0.10) 
>2 per day: MD -0.20 (-0.73 to 0.32) 


Low 


Change in Hba1c (%) by prespecified subgroups at 1 year follow-up 


1 RCT not 
serious 


not serious serious
3
 not serious NA 151Ŧ 152 


Diet alone: MD 0.12 lower (0.29 lower to 0.05 higher) 
Oral therapy: MD 0.19 lower (0.40 lower to 0.02 higher) 
Diabetes duration <36 months: MD 0.17 lower (0.37 lower to 0.03 
higher) 
>36 months: MD 0.17 lower (0.37 lower to 0.03 higher) 
No diabetic complications: MD 0.23 lower (0.43 to 0.03 lower) 
With complications: MD 0.36 lower (0.55 to 0.17 lower) 


Moderate 


Fasting blood glucose (mmol/L) from 26 to 52 weeks (subgroup based on current therapy) (follow-up 24 to 52 weeks; Better indicated by lower values) 


6 RCT serious
1
 not serious serious


4,5
 not serious NA 835 810 


MD -0.38 (-0.68 to -0.07) 
Subgroup analysis based on current medication: 
Diet ± OADs: MD -0.26 (-0.59 to 0.07) 
Diet, OADs ± insulin: MD -1.33 (-2.27 to -0.38) 
 
Subgroup analysis based on type of SMBG: 
Standard SMBG: MD -0.31 (-0.63 to 0.00) 
Enhanced SMBG: MD -1.57 (-2.94 to -0.20) 
 
Subgroup analysis based on frequency of SMBG: 
<1 per day: MD -0.20 (-0.86 to 0.47) 
1-2 times per day: MD -0.55 (-1.30 to 0.20), I2=54% 
>2 per day: MD -0.51 (-2.01 to 0.99) 


Low 


Postprandial blood glucose (mg/dL) at 26 weeks for adults with type 2 diabetes on diet, antidiabetic and/or insulin medicines (follow-up 6 months; Better indicated by lower values) 


1 RCT serious
1
 not serious  serious


4
 not serious NA 96 48 


MD -71.78 (-96.62 to -46.94) 
 
Subgroup analysis based on type of SMBG: 
Standard SMBG: MD -61.30 (-97.61 to -24.99) 
Enhanced SMBG: MD -81.00 (-111.05 to -46.95) 


Low 
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D.1.5.2 Table 15: SMBG plus education vs. conventional SMBG (up to 1 year) 


No of Design Quality assessment Number of people Effect (95% CI) Quality 


Any hypoglycaemia from 26 to 52 weeks (subgroup based on frequency of SMBG) (follow-up 6 to 12 months) 


6 RCT serious
1
 not serious  serious


3,4
 serious


6
 NA 203/1354  


(15%) 
88/1138  
(7.7%) 


RR 1.62 (1.19 to 2.22) 
 
Subgroup analysis based on current medication: 
Diet alone: RR 1.27 (0.66 to 2.44)  
Diet ± OADs: RR 1.80 (1.16 to 2.79), I2=47% 
Diet, OADs ± insulin: RR 1.30 (0.70 to 2.39) 
 
Subgroup analysis based on frequency of SMBG: 
<1 per day: RR 2.28 (1.61 to 3.23) 
1-2 times per day: RR 1.26 (0.89 to 1.79) 
>2 per day: RR 0.51 (0.06 to 4.37) 


Low 


Severe hypoglycaemia from 26 to 52 weeks (subgroup based on current therapy) (follow-up 6 to 12 months) 


3 RCT not 
serious 


not serious serious
3
 serious


6
 NA 1/853  


(0.1%) 
4/727  
(0.6%) 


RR 0.35 (0.07 to 1.77) 
 
Subgroup analysis based on current medication: 
Diet ± OADs: RR 0.17 (0.01 to 4.12) 
Diet, OADs ± insulin: RR 0.45 (0.07 to 2.99) 
 
Subgroup analysis based on frequency of SMBG: 
<1 per day: RR 0.17 (0.01 to 4.12) 
1-2 times per day: RR 0.45 (0.07 to 2.99) 


Low 


Adverse events at 6 months for adults with type 2 diabetes on oral antidiabetes medicines (follow-up 6 months) 


1 RCT not 
serious 


not serious not serious  serious
6
 none 41/311  


(13.2%) 
45/299  
(15.1%) 


RR 0.88 (0.59 
to 1.3) 


18 fewer per 1000 (from 62 fewer to 45 
more) 


 
MODERATE 


 


1
 Unclear randomisation and allocation concealment in several trials. Although blinding of participants and researchers may not be possible due to the nature of self-monitoring, it is possible to 


blind outcome assessors but this was not reported in the majority of trials. Participants in the two treatment groups may have received different care and the characteristics of drop outs were 
generally not reported 
2
 Studies conducted before 1995 when the management of diabetes and other related conditions may have differed compared with current practice 


3
 Baseline characteristics varied across studies. Overall baseline Hba1c levels ranged from 7.5% to 10.4%. Specifically, the DiGEM trial had baseline Hba1c levels of approximately 7.5% 


indicating good blood glucose control. These participants may not be representative of people with type 2 diabetes. Two studies (Lim 2011 and Lu 2011) had baseline BMI of approximately 
25kg/m


2
 which is close to the normal range and may not be representative of patients with type 2 diabetes 


4
 Trials conducted in non-western countries where care may have differed and included participants who may not be representative of people with type 2 diabetes in the UK 


5
 Some trials used indirect comparators for example weight control program, provision of financial rewards for weight loss and changes in habits 


6
 The 95% confidence interval passes through the minimal important difference (MID) which is 0.5% for change in Hba1c levels, 1 mmol/L for fasting blood glucose, 1 mmol/L for postprandial 


blood glucose and 3 kg for body weight. For all other outcomes a relative risk reduction or increase of 25% or more for binary outcomes were considered clinically important 
Ŧ intervention group relates to more intensive SMBG (this has not been combined with less intensive monitoring) 







 


National Institute for Health and Care Excellence, 2015 


 
GRADE tables and meta-analysis results 


 
37 


studies Risk 
of 
bias Inconsistency Indirectness Imprecision Other 


SMBG 
plus 
education SMBG 


Hba1c from 12 to 52 weeks in adults with type 2 diabetes not on insulin (follow-up 3 to 12 months; Better indicated by lower values) 


3 RCT serious
1
 not serious serious


2
 serious


3
 NA 439 408 MD 0.31 lower (0.67 lower to 0.05 higher) Low 


Any hypoglycaemia at 52 weeks in adults with type 2 diabetes not on insulin (follow-up 12 months) 


2 RCT serious
1
 not serious serious


4
 serious


3
 NA 48/407 37/377 RR 1.28 (0.88 to 1.86) Low 


Any hypoglycaemia at 3 month follow-up in people treated with oral antidiabetes and/or insulin medicines 


1 RCT serious
1
 not serious serious


2
 not serious NA 32 31 Frequency of events was not significantly higher in intervention 


(4.11± 0.96%) vs. control (2.24 ± 0.64%, p>0.05) 
Moderate 


1
 Unclear randomisation and allocation concealment. One trial had some risk of attrition bias as dropouts were slightly younger, more likely to be African-American, have a higher Hba1c and fewer 


comorbid conditions, however both ITT and per protocol analyses were carried out 
2
 One trial was conducted in Brazil where care may have differed and included participants who may not be representative of people with type 2 diabetes in the UK 


3
 The 95% confidence interval passes through the minimal important difference (MID) which is 0.5% for change in Hba1c levels, 1 mmol/L for fasting blood glucose, 1 mmol/L for postprandial 


blood glucose and 3 kg for body weight. For all other outcomes a relative risk reduction or increase of 25% or more for binary outcomes were considered clinically important 
4
 Baseline characteristics varied across studies. Overall baseline Hba1c levels ranged from 7.5% to 10.4%. Specifically, the DiGEM trial had baseline Hba1c levels of approximately 7.5% 


indicating good blood glucose control. These participants may not be representative of people with type 2 diabetes 


D.1.5.3 Table 16: SMBG plus telecare vs. conventional SMBG 


Numbe
r of 
studie
s 


Desi
gn 


Quality assessment Number of people 


Effect (95% CI) Quality 
Risk of 
bias 


Inconsiste
ncy 


Indirectne
ss 


Imprecisi
on Other  


SMBG plus 
telecare SMBG 


HbA1c from 12 to 52 weeks in adults with type 2 diabetes on diet, oral antidiabetes and insulin medicines (follow-up 12 to 52 weeks; Better indicated by lower values) 


5 RCT serious
1
 not serious serious


2
 serious


3
 NA 260 295 MD -0.57 (-1.06 to -0.08) Low 


Fasting plasma glucose (mmol/L) from 26 to 44 weeks in adults with type 2 diabetes on diet, oral antidiabetes and insulin medicines (follow-up 26 to 44 weeks; Better indicated by lower 
values) 


2 RCT serious
1
 not serious serious


2
 not serious NA 164 171 MD -0.19 (-0.61 to 0.24) Low 


Postprandial blood glucose (mg/dL) at 26 weeks in older adults with type 2 diabetes on diet, oral antidiabetes and insulin medicines (follow-up 26 weeks; Better indicated by lower 
values) 
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Numbe
r of 
studie
s 


Desi
gn 


Quality assessment Number of people 


Effect (95% CI) Quality 
Risk of 
bias 


Inconsiste
ncy 


Indirectne
ss 


Imprecisi
on Other  


SMBG plus 
telecare SMBG 


1 RCT serious
1
 not serious serious


2
 serious


3
 NA 49 47 MD -19.7 (-42.84 to 3.44) Low 


Any hypoglycaemia at 52 weeks in adults with type 2 diabetes on diet, oral antidiabetes and insulin medicines (follow-up 26 weeks) 


1 RCT serious
1
 not serious serious


2
 serious


3
 NA 16/51 12/51 RR 1.33 (0.7 to 2.53) Low 


Total symptomatic hypoglycaemia at 44 week follow-up in people treated with insulin therapy 


1 RCT serious
1
 not serious not serious serious


3
 NA 


1.89 events per 
patient year 


1.76 events per 
patient year 


Rate ratio
¥
 1.07 (0.89 to 1.29) 


Very low 


Severe nocturnal hypoglycaemia at 44 week follow-up in people treated with insulin therapy 


1 RCT serious
1
 not serious not serious serious


3
 NA 


0.04 events per 
patient year 


0.02 events per 
patient year 


Rate ratio 2.00 (0.44 to 9.06) 
Very low 


1
 Unclear randomisation and allocation concealment in several trials. Although blinding of participants and researchers may not be possible due to the nature of self-monitoring, it is possible to 


blind outcome assessors but this was not reported in the majority of trials. Participants in the two treatment groups may have received different care and the characteristics of drop outs were 
generally not reported 
2
 Trials conducted in non-western countries where care may have differed and included participants who may not be representative of people with type 2 diabetes in the UK 


3
 The 95% confidence interval passes through the minimal important difference (MID) which is 0.5% for change in Hba1c levels, 1 mmol/L for fasting blood glucose, 1 mmol/L for postprandial 


blood glucose and 3 kg for body weight. For all other outcomes a relative risk reduction or increase of 25% or more for binary outcomes were considered clinically important 


D.1.5.4 Table 17: Mobile phone (automated) glucometer vs. standard glucometer 


Number 
of 
studies Design 


Quality assessment Number of people 


Effect (95% CI) Quality 
Risk of 
bias Inconsistency Indirectness Imprecision Other  


Mobile phone 
glucometer Glucometer 


HbA1c at 12 weeks (Better indicated by lower values) 


1 RCT serious
1
 no serious 


inconsistency 
serious


2
 serious


3
 NA 35 34 MD 0.29 (-0.25 to 0.83) Low 


Fasting plasma glucose (mmol/L) at 12 weeks (follow-up 12 weeks; Better indicated by lower values) 


1 RCT serious
1
 no serious serious


2
 no serious NA 35 34 MD -0.33 (-1.64 to 0.99) Low 
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Number 
of 
studies Design 


Quality assessment Number of people 


Effect (95% CI) Quality 
Risk of 
bias Inconsistency Indirectness Imprecision Other  


Mobile phone 
glucometer Glucometer 


inconsistency imprecision 


Postprandial blood glucose (mg/dL) at 12 weeks (follow-up 12 weeks; Better indicated by lower values) 


1 RCT serious
1
 no serious 


inconsistency 
serious


2
 serious


3
 NA 35 34 MD -11.57 (-46.55 to 23.41) Low 


1
 Unclear randomisation and allocation concealment in several trials. Although blinding of participants and researchers may not be possible due to the nature of self-monitoring, it is possible to blind 


outcome assessors but this was not reported in the majority of trials. Participants in the two treatment groups may have received different care and the characteristics of drop outs were generally not 
reported 
2
 Trials conducted in non-western countries where care may have differed and included participants who may not be representative of people with type 2 diabetes in the UK 


3
 The 95% confidence interval passes through the minimal important difference (MID) which is 0.5% for change in Hba1c levels, 1 mmol/L for fasting blood glucose, 1 mmol/L for postprandial blood 


glucose and 3 kg for body weight. For all other outcomes a relative risk reduction or increase of 25% or more for binary outcomes were considered clinically important 


 


D.1.5.5 Table 18: SMBG plus continuous glucose monitoring (CGM) vs. conventional SMBG 


Number of 
studies Design 


Quality assessment Number of people 


Effect (95% CI) Quality Risk of bias Inconsistency Indirectness Imprecision Other  CGM SMBG 


Hba1c from 12 to 52 weeks (follow-up 12 to 52 weeks; Better indicated by lower values) 


2 RCT serious
1
 no serious inconsistency serious


2
 serious


3
 NA 79 78 MD -0.46 (-0.87 to -0.06) Low 


Fasting plasma glucose (mmol/L) at 12 weeks (follow-up 12 weeks; Better indicated by lower values) 


1 RCT no serious risk of bias no serious inconsistency serious
2
 serious


3
 NA 29 28 MD -0.7 (-1.62 to 0.22) Low 


Postprandial blood glucose (mmol/L) at 12 weeks (follow-up 12 weeks; Better indicated by lower values) 


1 RCT no serious risk of bias no serious inconsistency serious
2
 serious


3
 NA 29 28 MD -0.9 (-2.67 to 0.87) Low 


1
 Unclear randomisation and allocation concealment in several trials. Although blinding of participants and researchers may not be possible due to the nature of self-monitoring, it is possible to blind 


outcome assessors but this was not reported in the majority of trials. Participants in the two treatment groups may have received different care and the characteristics of drop outs were generally not 
reported 
2
 Trials conducted in non-western countries where care may have differed and included participants who may not be representative of people with type 2 diabetes in the UK 
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Number of 
studies Design 


Quality assessment Number of people 


Effect (95% CI) Quality Risk of bias Inconsistency Indirectness Imprecision Other  CGM SMBG 
3
 The 95% confidence interval passes through the minimal important difference (MID) which is 0.5% for change in Hba1c levels, 1 mmol/L for fasting blood glucose, 1 mmol/L for postprandial blood 


glucose and 3 kg for body weight. For all other outcomes a relative risk reduction or increase of 25% or more for binary outcomes were considered clinically important 


D.1.5.6 Table 19: Frequency of SMBG testing (monthly vs. fortnightly) 


Number of 
studies 


Desig
n 


Quality assessment Number of people 


Effect (95% CI) Quality R
is
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Fortnig
htly Monthly 


Hba1c in patients not on insulin at study end (%; follow up approx. 6 months; Better indicated by lower values) 


1 (Bonomo 
2010) 


RCT S1 NA N N NA 177 96 MD 0.04 (-0.20 to 0.28) 


 


Subgroup: people compliant with SMBG 


MD -0.31 (-0.59 to -0.03) 


Moderate 


Hypoglycaemia in compliant patients not on insulin (defined as BG <3.3 mmol/L) 


1 (Bonomo 
2010) 


RCT S1 NA N S2 NA 177 96 RR 0.30 (0.03 to 2.86) Low 


1
 Downgrade by 1 level: Unclear randomisation and allocation concealment in several trials. Although blinding of participants and researchers may not be possible due to the 


nature of self-monitoring, it is possible to blind outcome assessors but this was not reported in the majority of trials. Participants in the two treatment groups may have 
received different care and the characteristics of drop outs were generally not reported 
2
 Downgrade by 1 level: The 95% confidence interval passes through the minimal important difference (MID) which is 0.5% for change in Hba1c levels, 1 mmol/L for fasting 


blood glucose, 1 mmol/L for postprandial blood glucose, 3kg for body weight, 3 BMI point and 3 cm for waist circumference. For all other outcomes a relative risk reduction 
or increase of 25% or more for binary outcomes were considered clinically important 


D.1.5.7 Table 20: Frequency of SMBG testing (four times weekly vs. once weekly) 


Quality assessment No of patients Effect (95% CI) Quality 
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No of studies Design R
is
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4 times 
weekly 


Once 
weekly 


Hba1c at study end in patients not on insulin (%; Better indicated by lower values) 


1 (Scherbaum 
2008) 


RCT N NA S2 N NA 95 93 3 months: MD 0.00 (-0.28 to 0.28) 


6 months: MD 0.10 (-0.20 to 0.40) 


12 months: MD 0.20 (-0.10 to 0.50) 


Moderate 


Hypoglycaemia (one event of SMBG<3.2mmol/L or several events;  


1 (Scherbaum 
2008) 


RCT N NA S2 S3 NA 18/102 
(18%) 


5/100 
(5%) 


RR 3.53 (1.36 to 9.14) Moderate 


Adverse events (hyperglycaemia, deteriorating neuropathy, retinopathy or nephropathy, multiple events or other events) 


1 (Scherbaum 
2008) 


RCT N NA S2 S1 NA 8/102 
(7.8%) 


14/100 
(14%) 


RR 0.56 (0.25 to 1.28) Low 


Serious adverse events (hypoglycaemic shock, hyperosmolar coma, inpatient stay or death) 


1 (Scherbaum 
2008) 


RCT N NA S2 S1 NA 15/102 
(14.7%) 


20/100 
(20%) 


RR 0.74 (0.40 to 1.35) Low 


1
 Downgrade by 1 level: The 95% confidence interval passes through the minimal important difference (MID) which is 0.5% for change in Hba1c levels, 1 mmol/L for fasting 


blood glucose, 1 mmol/L for postprandial blood glucose, 3kg for body weight, 3 BMI point and 3 cm for waist circumference. For all other outcomes a relative risk reduction or 
increase of 25% or more for binary outcomes were considered clinically important 
2  


Downgrade by 1 level: participants may not be representative of people with type 2 diabetes in the UK as baseline Hba1c <7.5% indicating good blood glucose control 
3
 Downgrade by 1 level: Few events so estimates of effect may be fragile 


D.1.5.8 Table 21: Location of SMBG testing (forearm vs. fingertip) 


Quality assessment No of patients 


Effect (95% CI) Quality No of studies Design R
is
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Forearm fingertip 


Change in Hba1c in patients on insulin (follow up approx. 6 months; Better indicated by lower values) 


1 (Knapp 2009) RCT N NA N N none 89 85 MD 0.10 higher (0.29 lower to 
0.49 higher) 


 


High 







 


National Institute for Health and Care Excellence, 2015 


 
GRADE tables and meta-analysis results 


 
42 


Quality assessment No of patients 


Effect (95% CI) Quality No of studies Design R
is
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Forearm fingertip 


Subgroup analysis based on 
baseline HbA1c levels: 


≤7%: MD 0.00 (-0.41 to 0.41) 


7.0-8.5%: MD 0.00 (-0.52 to 0.52) 


>8.5%: MD 0.20 (-0.45 to 0.85) 


Hypoglycaemia (more than one episode per month) 


1 (Knapp 2009) RCT N NA N S1 none 3/89 
(3.4%) 


3/85 
(3.5%) 


RR 0.96 (0.20 to 4.60) Moderate 


Severe hypoglycaemia (requiring urgent medical attention) 


1 (Knapp 2009) RCT N NA N S1 none 3/89 1/85 RR 2.87 (0.30 to 27.01) Moderate 


1
 Downgrade by 1 level: The 95% confidence interval passes through the minimal important difference (MID) which is 0.5% for change in Hba1c levels, 1 mmol/L for fasting 


blood glucose, 1 mmol/L for postprandial blood glucose, 3kg for body weight, 3 BMI point and 3 cm for waist circumference. For all other outcomes a relative risk reduction or 
increase of 25% or more for binary outcomes were considered clinically important 
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D.1.6 Review question 6: Should aspirin and/or clopidogrel be used for primary prevention of cardiovascular disease in people 
with type 2 diabetes? 


D.1.6.1 Full GRADE Table 22: Aspirin therapy for primary prevention of cardiovascular disease 


Number of 
RCTs 


Quality assessment Number of people 


Relative effect (95% CI) Quality R
is
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Aspirin Control 


All-cause mortality; follow-up for up to 5 years 


1 (ETDRS)† N NA S
7
 N NA 587 565 HR 0.99 (0.83 to 1.17) Moderate 


1 (Sacco 
2003)-PPP 


VS
1,2


 NA N S
4
 NA 25/519 20/512 RR 1.23 (0.69 to 2.19) Very low 


Cardiovascular mortality; follow-up for up to 5 years 


1 (ETDRS)† N NA S
7
 N NA 587 565 CV death: HR 0.97 (0.79 to 1.19) Moderate 


1 (Sacco 
2003)-PPP 


VS
1,2


 NA N S
4
 NA 10/519 8/512 CV mortality: RR 1.23 (0.49 to 3.10) Very low 


1 (Ogawa 
2008)-JPAD 


S
1
 NA N S


3
 NA 0/1262 5/1277 Fatal MI: HR not estimable due to no events 


in aspirin group 
Low 


Cerebrovascular mortality; follow-up for median 4.4 years 


1 (Ogawa 
2008)-JPAD 


S
1
 NA N S


3
 NA 1/1262 5/1277 Fatal stroke: HR 0.20 (0.024 to 1.74) Low 


Coronary and cerebrovascular mortality; follow-up for median 4.4 years 


1 (Ogawa 
2008)-JPAD 


S
1
 NA N S


3
 NA 1/1262 10/1277 HR 0.10 (0.01 to 0.79) Low 


Non-cardiovascular mortality; follow-up to median 3.7 years 


1 (Sacco 
2003)-PPP 


VS
1,2


 NA N S
4
 NA 15/519 12/512 RR 1.23 (0.58 to 2.61) Very low 


Any atherosclerotic event
a
; follow-up from median 3.7 to 4.4 years 


1 (Sacco 
2003)-PPP 


VS
1,2


 NA N S
4
 NA 20/519 22/512 RR 0.90 (0.50 to 1.62) Very low 
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Number of 
RCTs 


Quality assessment Number of people 


Relative effect (95% CI) Quality R
is
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Aspirin Control 


1 (Ogawa 
2008)-JPAD 


S
1
 NA N S


3
 NA 68/1262 86/1277 HR 0.80 (0.58 to 1.10) 


 


Subgroup: age 


≥ 65 years: HR 0.68 (0.46 to 0.99 


< 65 years: HR 1.00 (0.57 to 1.70) 


 


Subgroup: sex 


Male: HR 0.74 (0.49 to 1.12) 


Female: HR 0.88 (0.53 to 1.44) 


 


Subgroup: cardiovascular risk factors 


Hypertensive: HR 0.88 (0.60 to 1.30) 


Normotensive: HR 0.64 (0.36 to 1.13) 


Dyslipidaemia: HR 0.88 (0.57 to 1.37) 


Normolipidaemia: HR 0.71 (0.45 to 1.14) 


Current/past smoking: HR 0.73 (0.47 to 1.14) 


Non-smoker: HR 0.83 (0.53 to 1.31) 


 


Subgroup: renal function 


eGFR ≥ 90: HR 0.87 (0.36 to 2.12)
d
 


eGFR 60-89: HR 0.53 (0.34 to 0.83)
d
 


eGFR < 60: HR 1.24 (0.69 to 2.23)
d
 


 


Subgroup: existing therapies 


Insulin: HR 1.00 (0.50 to 2.00)
d
 


OHA: HR 0.77 (0.52 to 1.14)
d
 


Diet alone: HR 0.20 (0.06 to 0.68)
d
 


Low 


Coronary heart disease events; follow-up from median 3.7 to 5 years 
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Number of 
RCTs 


Quality assessment Number of people 


Relative effect (95% CI) Quality R
is
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Aspirin Control 


1 (ETDRS)† N NA S
7
 N NA 587 565 MI: HR 0.85 (0.70 to 1.05) Moderate 


 CV event
b
: HR 0.97 (0.82 to 1.15) 


1 (Sacco 
2003)-PPP 


VS
1,2


 NA N S
4
 NA 53/519 59/512 Total CV events: RR 0.89 (0.62 to 1.26) Very low 


 5/519 10/512 All MI: RR 0.49 (0.17 to 1.40) 


 13/519 16/512 Angina: RR 0.80 (0.39 to 1.64) 


1 (Ogawa 
2008)-JPAD 


S
1
 NA N S


3
 NA 28/1262 35/1277 Any fatal or nonfatal event: HR 0.81 (0.49 to 


1.33) 
Low 


 12/1262 9/1277 Nonfatal MI: HR 1.34 (0.57 to 3.19) 


 12/1262 11/1277 Stable angina: HR 1.10 (0.49 to 2.50) 


 4/1262 10/1277 Unstable angina: HR 0.40 (0.13 to 1.29) 


   Cardiovascular events subgrouped by 
cardiovascular risk: 


In low risk group: HR 0.53 (0.23 to 1.21) 


In high risk group: HR 0.78 (0.55 to 1.11) 


Cerebrovascular events; follow-up from median 3.7 to 5 years 


1 (ETDRS)† N NA S
7
 S NA 587 565 Stroke: HR 1.09 (0.78 to 1.53) Low 


1 (Sacco 
2003)-PPP 


VS
1,2


 NA N S
4
 NA 9/519 10/512 All stroke: RR 0.89 (0.36 to 2.17) Very low 


 7/519 10/512 Transient ischaemic attack: RR 0.69 (0.27 to 
1.79) 


1 (Ogawa 
2008)-JPAD 


S
1
 NA N S


3
 NA 28/1262 32/1277 Any fatal or nonfatal event: HR 0.84 (0.53 to 


1.32) 
Low 


 22/1262 24/1277 Nonfatal ischaemic stroke: HR 0.93 (0.52 to 
1.66) 


 5/1262 3/1277 Nonfatal haemorrhagic stroke: HR 1.68 (0.40 
to 7.04) 


 5/1262 8/1277 Transient ischaemic attack: HR 0.63 (0.21 to 
1.93) 
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Number of 
RCTs 


Quality assessment Number of people 


Relative effect (95% CI) Quality R
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Aspirin Control 


   Cerebrovascular events subgrouped by blood 
pressure control


c
: 


In non-aspirin group: HR 2.84 (1.52 to 5.52) 
indicating higher incidence in unattained 
group 


In aspirin group: HR 1.64 (0.83 to 3.29) 
indicating no difference in incidence in 
unattained vs. attained 


No HR reported for aspirin vs. non-aspirin but 
reported as not significant 


Peripheral artery disease; follow-up from median 3.7 to 4.4 years 


1 (Sacco 
2003)-PPP 


VS
1,2


 NA N S
4
 NA 11/519 13/512 RR 0.83 (0.38 to 1.84) Very low 


1 (Ogawa 
2008)-JPAD 


S
1
 NA N S


3
 NA 7/1262 11/1277 HR 0.64 (0.25 to 1.65) Low 


Revascularisation; follow-up to median 3.7 years 


1 (Sacco 
2003)-PPP 


VS
1,2


 NA N S
4
 NA 8/519 10/512 RR 0.79 (0.31 to 1.97) Very low 


 Creatinine clearance: MD -2.30 (-5.42 to 
0.82) 


 Urine protein:creatinine ratio: MD -0.30 (-0.53 
to -0.07) 


 % proteinuria change: MD -17.80 (-22.95 to -
12.65) 


Adverse events: Any bleeding; follow-up for median 4.4 years 


1 (ETDRS 
1992) 


N NA S
7,8


 NA NA 587 565 Only a few patients (2%) in both groups had 
some indication of bleeding


‡
 


Low 
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Number of 
RCTs 


Quality assessment Number of people 


Relative effect (95% CI) Quality R
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Aspirin Control 


1 (Ogawa 
2008)-JPAD 


S
1
 NA N S


3
 NA 1251 1272 Haemorrhagic events subgrouped by renal 


function: 


eGFR ≥ 90: HR not estimable 


eGFR 60-89: HR 1.03 (0.24 to 4.35) 


eGFR < 60: HR: 0.87 (0.10 to 7.27) 


Low 


S
1
 NA N N NA 21/1262 6/1277 Other bleeding: RR 3.54 (1.43 to 8.75) Moderate 


S
1
 NA N S


3
 NA 12/1262 4/1277 Gastrointestinal bleeding: RR 3.04 (0.98 to 


9.39) 
Low 


Non-bleeding gastrointestinal event; follow-up for median 4.4 years 


1 (Ogawa 
2008)-JPAD 


S
1
 NA N N NA 47/1262 4/1277 RR 11.89 (4.30 to 32.90) Moderate 


Other adverse event
e
; follow-up for median 4.4 years 


1 (Ogawa 
2008)-JPAD 


S
1
 NA N S


3
 NA 5/1262 0/1277 RR 11.13 (0.62 to 201.08) Low  
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Number of 
RCTs 


Quality assessment Number of people 


Relative effect (95% CI) Quality R
is
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Aspirin Control 


Abbreviations: BP blood pressure; CV cardiovascular; eGFR estimated glomerular filtration rate; HR hazard ratio; MD mean difference; MI myocardial infarction; OHA 
Oral hypoglycaemic agents; RCT randomised controlled trial; RR relative risk, RRI relative risk increase; RRR relative risk reduction 
NB: data from ETDRS (unpublished 2013) are from multivariate analysis; data from the JPAD trial (Ogawa et al. 2008) are from Cox proportional hazards model (not 
specified as multivariate) in multiple publications; data from the PPP trial (Sacco et al. 2003) are relative risks as multivariate analyses using Cox regression are not 
reported for people with diabetes 
1
 Downgrade by 1 level: not placebo controlled trial (control group not given aspirin) and in Ogawa et al. (2008) only outcome assessor was blinded to treatment status.  


2
 Downgrade by 1 level: Open label trial which was stopped prematurely due to ethical grounds when newly available evidence from other trials on the benefit of aspirin in 


primary prevention was strictly consistent with the results of the second planned interim analysis. The baseline characteristics showed that patients in the aspirin group 
were more likely to be hypertensive, take antihypertensive medications and have hypercholesterolemia compared with the non-aspirin group. In addition, at the end of the 
trial approximately 12% in the control group were taking aspirin and 28% in the aspirin group had discontinued aspirin therapy 
3
 Downgrade by 1 level: The JPAD trial did not achieve the planned statistical power due to the lower than expected incidence of atherosclerotic events. Any sub-group 


analyses based on this trial will also be underpowered (which may have increased the risk of a type two error) and/or the 95% confidence interval crosses the minimal 
important difference (this is the GRADE default of a RRR or RRI of >25%). %). In addition, many of the outcomes relating to macrovascular complications show very low 
event rates and indicate that the results are fragile 
4
 Downgrade by 1 level: the 95% confidence interval crosses the minimal important difference (this is the GRADE default of a RRR or RRI of >25% or 0.5 in either 


direction for a continuous outcome ) 
7
 Downgrade by 1 level: patients included in this trial had one of the following categories of diabetic retinopathy: mild non-proliferative with macular oedema, moderate to 


severe non-proliferative or early proliferative with or without macular oedema 
8
 Downgrade by 1 level: for all patients (including those with type 1 or mixed diabetes) 


a
 any atherosclerotic event was defined as a composite of sudden death, death from coronary, cerebrovascular  and aortic causes, nonfatal acute MI, unstable angina, 


newly developed exertional angina, nonfatal ischaemic and haemorrhagic stroke, transient ischaemic attack or nonfatal aortic and peripheral vascular disease 
b
 CV event was defined as CV death, myocardial infarction or stroke 


c
 unattained group had systolic BP ≥ 140 mmHg and/or diastolic BP ≥ 90 mmHg and the attained group had systolic BP < 140mmHg and/or diastolic BP < 90mmHg 


d
 adjusted for age, hypertension, dyslipidaemia and history of smoking 


e
 Anaemia and asthma 


†
 Unpublished subgroup analysis for people with type 2 diabetes without a history of cardiovascular disease from the ETDRS trial was provided by the authors 


‡
 haemoglobin < 100 g/L or haematocrit < 0.30, haematuria, or blood in the stool 
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D.1.7 Review question 7: What pharmacological treatment should be used to manage erectile dysfunction in men with type 2 
diabetes? 


D.1.7.1 Full GRADE QTable 23: Pairwise comparisons of any PDE-5 inhibitor vs. placebo 


Number of RCTs 


Quality assessment Number of people 


Effect (95% CI) Quality Risk of bias 
Inconsistenc
y 


Indirectnes
s Imprecision Other 


PDE-5 
inhibitor Placebo 


Erectile function IIEF- EF domain (follow-up 12 to 16 weeks) 


11 (Boulton 2001; Escobar-
Jimenez 2002; Goldstein 
2003, 2012; Hatzichristou 
2008; Ishii 2006; Rendell 
1999; Saenz de Tejada 2002; 
Safarinejad 2004; Stuckey 
2003; Ziegler 2006) 


serious
1
 not serious serious


2,3
 serious


4
 NA 2142 1174 MD 5.58 (4.48 to 6.68) Low 


Erectile function (SEP Q2 positive response) (follow-up 12 weeks) 


5 (Goldstein 2003, 2012; 
Hatzichristou 2008; Ishii 
2006; Ziegler 2006) 


serious
1
 not serious serious


2,3
 not serious NA 1059/155


9 
274/616 RR 1.47 (1.33 to 1.61) Low 


Erectile function (SEP Q3- positive response) (follow-up 12 weeks) 


5 (Goldstein 2003, 2012; 
Hatzichristou 2008; Ishii 
2006; Ziegler 2006) 


serious
1
 not serious serious


2,3
 not serious NA 800/1551 160/618 RR 1.87 (1.61 to 2.16) Low 


Erectile function GEQ (Improvement) (follow-up 12 to 16 weeks) 


8 (Boulton 2001; Escobar-
Jimenez 2002; Goldstein 
2003; Hatzichristou 2008; 
Rendell 1999; Saenz de 


not serious not serious serious
2,3


 not serious NA 623/1064 116/743 RR 3.62 (2.57 to 5.09) Moderate 
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Number of RCTs 


Quality assessment Number of people 


Effect (95% CI) Quality Risk of bias 
Inconsistenc
y 


Indirectnes
s Imprecision Other 


PDE-5 
inhibitor Placebo 


Tejada 2002; Safarinejad 
2004; Stuckey 2003) 


Adverse events (follow-up 12 to 16 weeks) 


11 (Boulton 2001; Escobar-
Jimenez 2002; Goldstein 
2003, 2012; Hatzichristou 
2008; Ishii 2006; Rendell 
1999; Saenz de Tejada 2002; 
Safarinejad 2004; Stuckey 
2003; Ziegler 2006) 


serious
1
 serious


5
 serious


2,3
 not serious NA 610/9064 115/5249  RR 2.69 (1.87 to 3.86) Low 


Adverse events - Headache (follow-up 12 to 16 weeks) 


10 (Boulton 2001; Escobar-
Jimenez 2002; Goldstein 
2003, 2012; Ishii 2006; 
Rendell 1999; Saenz de 
Tejada 2002; Safarinejad 
2004; Stuckey 2003; Ziegler 
2006) 


serious
1
 serious


5
 serious


3
 not serious NA 185/2065 43/1126 RR 3.08 (1.46 to 6.48) Low 


Adverse events - Flushing (follow-up 12 to 16 weeks) 


10 (Boulton 2001; Escobar-
Jimenez 2002; Goldstein 
2003, 2012; Ishii 2006; 
Rendell 1999; Saenz de 
Tejada 2002; Safarinejad 
2004; Stuckey 2003; Ziegler 
2006) 


serious
1
 not serious serious


3
 not serious NA 191/2065 6/1126 RR 8.65 (4.5 to 16.66) Low 


Adverse events - Bronchitis 
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Number of RCTs 


Quality assessment Number of people 


Effect (95% CI) Quality Risk of bias 
Inconsistenc
y 


Indirectnes
s Imprecision Other 


PDE-5 
inhibitor Placebo 


1 (Ziegler 2006) not 
serious 


not serious serious
3
 not serious NA 3/163 4/155 RR 0.71 (0.16 to 3.14) Moderate 


Adverse events - Upper respiratory tract infections (follow-up 12 to 16 weeks) 


7 (Goldstein 2003, 2012; Ishii 
2006; Rendell 1999; Saenz 
de Tejada 2002; Safarinejad 
2004; Ziegler 2006) 


serious
1
 serious


4
 serious


3
 not serious NA 147/1814 43/875 RR 1.12 (0.57 to 2.2) Low 


Adverse events - Discontinuation due to AE (follow-up 12 to 16 weeks) 


9 (Goldstein 2003, 2012; 
Hatzichristou 2008; Ishii 
2006; Rendell 1999; Saenz 
de Tejada 2002; Safarinejad 
2004; Stuckey 2003; Ziegler 
2006) 


serious
1
 not serious serious


2,3
 not serious NA 46/2013 14/1167 RR 1.67 (0.89 to 3.13) Low 


 
Adverse events - Dyspepsia (follow-up 12 weeks) 


4 (Boulton 2001; Goldstein 
2012; Rendell 1999; Stuckey 
2003) 


not serious not serious serious
3
 not serious NA 26/601 2/465 RR 6.09 (1.77 to 20.94) Moderate 


 
Adverse events - Abnormal vision (follow-up 12 weeks) 


3 (Boulton 2001; Rendell 
1999; Stuckey 2003) 


not serious not serious serious
3
 not serious NA 12/343 3/335 RR 2.92 (0.71 to 11.99) Moderate 


1
 2 studies (Saenz de Tejada 2002, Ishii 2006) do not report allocation concealment to determine if performance bias was present  


2
 1 study (Hatzichristou 2008) used low doses (2.5mg and 5mg) of tadalafil, which are licensed for use but are recommended in people who anticipate frequent use 


of the drug. 10mg is generally recommended (but not for continuous daily use). The other study examining tadalafil (Saenz de Tejada 2002) used 10mg and 20mg, 
therefore these arms combined represent a wide range of different doses. 
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Number of RCTs 


Quality assessment Number of people 


Effect (95% CI) Quality Risk of bias 
Inconsistenc
y 


Indirectnes
s Imprecision Other 


PDE-5 
inhibitor Placebo 


3
 2 studies (Stuckey 2003, Zieglar 2006) were conducted solely in men with type 1 diabetes and the mean age in these studies were generally lower in comparison 


to the other included studies. One study (Ishii 2006) did not report the proportion of men with type 2 diabetes. 
4
 Standard deviations were not reported in the paper and were calculated using p-values  


5
 pairwise comparisons of the included studies (direct comparisons) showed an I² of 68% headaches, 59% for upper respiratory tract infection and 53% for any 


adverse event. These values indicate substantial heterogeneity which cannot be fully accounted for 


D.1.7.2 Full GRADE Table 24: Sub-group analyses by baseline HbA1c level 


No of studies 


Quality assessment 
Number of 
patients    


Design R
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Intervention Placebo Effect/ outcome Quality 


Erectile Function (measured with International Index of Erectile Function [IIEF] mean score on EF domain, sum of questions 1-5 and 15; range of 
scores 1-30; better efficacy is indicated by higher values) 


Sildenafil vs. placebo 


1 (Boulton et al 
2001) 


RCTs N N N S
2
 none 47 47 Mean change from baseline in sildenafil group 


stratified by baseline Hba1c level: 


<8.3%: 8.9* 


≥8.3%: 8.2* 


Mean change from baseline in placebo group 
stratified by baseline Hba1c level*: 


<8.3%: 0.6 


≥8.3%: -0.5 


Moderate 


Vardenafil vs. placebo 
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No of studies 


Quality assessment 
Number of 
patients    


Design R
is


k
 o


f 
b


ia
s


 


In
c
o


n
s
is


te
n


c
y


 


In
d


ir
e
c
tn


e
s
s


 


Im
p


re
c
is


io
n


 


O
th


e
r 


c
o


n
s
id


e
ra


ti
o


n
s


 


Intervention Placebo Effect/ outcome Quality 


1 (Zieglar et al 
2006) 


RCTs N NA S
1
 N none 154 149 Mean endpoint in vardenafil group stratified by 


baseline Hba1c level: 


Good (<7%): 21* 


moderate (7-8%): 21* 


Poor (>8%): 18* 


Mean endpoint in placebo group stratified by 
baseline Hba1c level: 


Good (<7%): 15 


moderate (7-8%): 14 


Poor (>8%): 16 


Interaction term between treatment and level of 
glycaemic control was not statistically significant 


Moderate 


Tadalafil vs. placebo 


2 
(Hatzichristou 
2008, Saenz 
2002) 


RCT (3 
arms) 


S
4
 N S


3
 S


5
 none 339 169 Mean change from baseline in tadalafil group 


stratified by baseline Hba1c level (comparison with 
placebo): 


Good (<7%): 3.8 (2.5 mg), 6.6 (5 mg) 9.7 (10 mg), 
8.3 (20 mg),  


Fair (7-9.5%): 7.3 (2.5 mg), 3.2 (5 mg), 6.0 (10 mg), 
6.7 (20 mg) 


Poor (>9.5%): 1.4 (2.5 mg), 4.7 (5 mg), 3.8 (10 mg), 
8.3 (20 mg) 


Very low 


Mean change from baseline in placebo group: 


Good (<7%): -1.0, 1.4 


Fair (7-9.5%): -0.9, 1.4 


Poor (>9.5%): 3.9, 0.5 
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No of studies 


Quality assessment 
Number of 
patients    


Design R
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Intervention Placebo Effect/ outcome Quality 
1
 Downgrade by 1 level: 2 studies (Stuckey 2003, Zieglar 2006) were conducted solely in men with type 1 diabetes and the mean age in these studies were generally lower in 


comparison to the other included studies. 
2
 Downgrade  by 1 level: small sample used which may have increased risk of a type 2 error 


3
 Downgrade by 1 level: 1 study (Hatzichristou 2008) used low doses (2.5mg and 5mg) of tadalafil, which are licensed for use but are recommended in people who anticipate 


frequent use of the drug. 10mg is generally recommended (but not for continuous daily use). The other study examining Tadalafil (Saenz 2002) used 10mg and 20mg, 
therefore these arms combined represent a wide range of different doses. 
4
 Downgrade by 1 level: 1 study (Saenz 2002) does not report allocation concealment to determine if performance bias was present 


5
 Downgrade by 1 level: subgroup analyses were exploratory post-hoc analyses in one study  


*
P<0.0001 vs. placebo 


D.1.7.3 Full GRADE Table 25: PDE-5 inhibitor vs. PDE-5 inhibitor 


Quality assessment Number of patients 


Effect/ outcome Quality No of studies Design R
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Intervention Placebo 


EF (IIEF EF domain) 


Tadalafil on demand vs. Tadalafil three  times per week 


Buvat 2006 RCT* S
1
 NA S


2
 N none 762 762 Mean score at endpoint was 21.7 


(SE 0.3) for tadalafil on demand and 
22.0 (SE 0.3) for 3 times per week.  


Mean change from baseline 8.9 (SE 0.3)  
on demand and 9.1 (SE 0.3) for 3 times 
per week 


Low 


Erectile function (mean scores of SEP Q2 successful insertion) 


Tadalafil on demand vs. Tadalafil three  times per week 
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Quality assessment Number of patients 


Effect/ outcome Quality No of studies Design R
is
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Intervention Placebo 


Buvat 2006 RCT* S
1
 NA S


2
 N none 762 762 Percentage of people answering ‘yes’ at 


endpoint was 73.0% on demand and 
74.9% for 3 times per week (p<0.05) 


Low 


Erectile function (mean scores of SEP Q3 successful intercourse) 


Tadalafil on demand vs. Tadalafil three  times per week 


Buvat 2006 RCT* S
1
 NA S


2
 N none 762 762 Percentage of people answering ‘yes’ at 


endpoint was 58.0% on demand and 
60.5% for 3 times per week (p<0.05). 


Low 


Adverse event (any) 


Tadalafil on demand vs. Tadalafil three  times per week 


Buvat 2006 RCT* S
1
 NA S


2
 N none 762 762 Treatment emergent adverse events (3 


times per week, on demand): 


Dyspepsia: (5.8, 5.9%) 


Headache: (5.6, 4.7%) 


Back pain: (2.1, 2.5%) 


Flushing: (2.1, 1.6%) 


Myalgia: (2.0, 1.4%) 


Low 


Vardenafil versus tadalafil 


Kamenov 2004 RCT N 


 


NA S
3, 4


                      


 


N none 7/24 
(tadalafil) 


6/25 
(vardenaf
il) 


Side effects (Tadalafil, Vardenafil): 


Headache: (8.3, 8.0%) 


Flush: (4.2, 8.0%) 


Nasal congestion: (0, 8.0%) 


Myalgia: (8.4, 0%) 


Dyspepsia: (8.4, 4.0%) 


Total: (29.2, 24.0%) 


Low 







 


National Institute for Health and Care Excellence, 2015 


 
GRADE tables and meta-analysis results 


 
56 


Quality assessment Number of patients 


Effect/ outcome Quality No of studies Design R
is


k
 o


f 
b


ia
s


 


In
c
o


n
s
is


te
n


c
y


 


In
d


ir
e
c
tn


e
s
s


 


Im
p


re
c
is


io
n


 


O
th


e
r 


c
o


n
s
id


e
ra


ti
o


n
s


 


Intervention Placebo 
1
 Downgrade by 1 level: open label study with one week washout period, which may not be sufficient to avoid carry-over effects 


2
 Downgrade by 1 level: patients received 20mg tadalafil which is usually recommended for those patients in whom tadalafil 10mg does not produce an adequate effect. 


3
 Downgrade by 1 level: this trial was restricted to first intake of the intervention rather than continued treatment 


4
 Downgrade by 1 level: conducted in men with diabetic neuropathy 


* Post hoc of open label crossover RCT 
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D.2 RESULTS FROM META-ANALYSES 


D.2.1 Review question 1: Which pharmacological blood glucose lowering therapies 
should be used to control blood glucose levels in people with type 2 diabetes? 


For network meta-analyses results, see Appendix J 


 


D.2.2 Review question 2: What are the serious adverse effects of long-term use of 
pharmacological interventions to control blood glucose in people with type 2 
diabetes? 


No meta-analyses were undertaken for this question. 


 


D.2.3 Review question 3: What are the optimal target values for HbA1c, fasting blood 
glucose and post prandial blood glucose in people with type 2 diabetes? 


No meta-analyses were undertaken for this question. 
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D.2.4 Review question 4: Should intensive or conventional target values be used to 
control blood glucose levels in people with type 2 diabetes? 


 


Figure 1: Forest plot for all-cause mortality 


 


 


Figure 2: Forest plot for amputation 
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Figure 3: Forest plot for coronary heart failure 


 


 


Figure 4: Forest plot for cardiovascular revascularisation 
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Figure 5: Forest plot for cardiovascular mortality 


 


 


Figure 6: Forest plot for end stage renal disease 
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Figure 7: Forest plot for hypoglycaemia 
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Figure 8: Forest plot for macrovascular complications 


 


 


Figure 9: Forest plot for microvascular complications 


 


 


Figure 10: Forest plot for nephropathy 
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Figure 11: Forest plot for non-fatal myocardial infarction 


 


 


Figure 12: Forest plot for non-fatal stroke 


 


 


Figure 13: Forest plot for peripheral vascularisation 
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Figure 14: Forest plot for retinal photocoagulation 


 


 


Figure 15: Forest plot for retinopathy 
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D.2.5 Review question 5: Should self-monitoring be used to manage blood glucose 
levels in people with type 2 diabetes? 


D.2.5.1 SMBG vs no SMBG 


 


Figure 16: Forest plot for HbA1c (subgroup for current therapies) 
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Figure 17: Forest plot for HbA1c (subgroup for SMBG type) 
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Figure 18: Forest plot for HbA1c (subgroup for SMBG frequency) 


 


 


Figure 19: Forest plot for fasting blood glucose (subgroup for current therapies) 
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Figure 20: Forest plot for fasting blood glucose (subgroup for SMBG types) 


 


 


Figure 21: Forest plot for fasting blood glucose (subgroup for SMBG frequency) 
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Figure 22: Forest plot for postprandial blood glucose 


 


 


Figure 23: Forest plot for any hypoglycaemia (subgroup for current therapies) 
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Figure 24: Forest plot for any hypoglycaemia (subgroup for SMBG frequency) 


 


 


Figure 25: Forest plot for severe hypoglycaemia (subgroup for current therapies) 
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Figure 26: Forest plot for severe hypoglycaemia (subgroup for SMBG frequency) 


 


 


Figure 27: Forest plot for fasting adverse events 


 


D.2.5.2 SMBG plus education vs. conventional SMBG 


 


Figure 28: Forest plot for HbA1c 
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Figure 29: Forest plot for any hypoglycaemia 


 


D.2.5.3 SMBG plus telecare vs. conventional SMBG 


 


Figure 30: Forest plot for HbA1c 


 


 


Figure 31: Forest plot for fasting blood glucose 


 


 


Figure 32: Forest plot for postprandial blood glucose 
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Figure 33: Forest plot for any hypoglycaemia 


 


D.2.5.4 Automated mobile phone glucometer vs. standard glucometer 


 


Figure 34: Forest plot for HbA1c 


 


 


Figure 35: Forest plot for fasting blood glucose 


 


 


Figure 36: Forest plot for postprandial blood glucose 


 


D.2.5.5 SMBG plus continuous glucose monitoring vs conventional SMBG 


 


Figure 37: Forest plot for HbA1c 


 







 


National Institute for Health and Care Excellence, 2015 


 
GRADE tables and meta-analysis results 


 
74 


 


 


Figure 38: Forest plot for fasting blood glucose 


 


 


 


Figure 39: Forest plot for postprandial blood glucose 
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D.2.6 Review question 6: Should aspirin and/or clopidogrel be used for primary 
prevention of cardiovascular disease in people with type 2 diabetes? 


No meta-analyses were undertaken for this question. 
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D.2.7 Review question 7: What pharmacological treatment should be used to manage 
erectile dysfunction in men with type 2 diabetes? 


D.2.7.1 PDE-5 inhibitor vs. placebo 
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Figure 40: Forest plot for adverse events 
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Figure 41: Forest plot for global efficacy question 
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Figure 42: Forest plot for IIEF – erectile function domain 
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Figure 43: Forest plot for SEP – Q2 


 


 


Figure 44: Forest plot for SEP – Q3 





