Guidance on management of glycaemic control in patients with established Type 2 Diabetes and chronic kidney disease

Background

The incidence of type 2 diabetes and chronic kidney disease (stage III – V) is increasing and is predicted to increase further as the population becomes older and more obese. Diabetes and chronic kidney disease commonly coexist, sharing similar co-morbidities and cardiovascular risk factors.  Central to these risk factors are increased insulin resistance, pancreatic beta cell dysfunction and glucose dysregulation.  

The glycaemic management of type 2 diabetes is changing following the recent introduction of two novel oral hypoglycaemic agents GLP1 mimetics and DPP-4 inhibitors, both endorsed for clinical use by NICE in 2009.
In addition two further classes of hypoglycaemic agents, GLP1 agonists and SGLT2 inhibitors, are likely to be licensed by 2010 for the management of type 2 diabetes.
New classes of oral hypoglycaemic agents

	Class
	Abbreviation
	Example

	Glucagon-like peptide 1 mimetics 
	GLP1 mimetics
	Exenitide

	Dipeptidyl peptidase-4 inhibitors
	DPP-4 inhibitors
	Sitagliptin / Vildagliptin / Saxagliptin

	Glucagon-like peptide 1 agonists 
	GLP1 agonists
	Liraglitide

	Renal sodium-glucose transporter-2 inhibitor 
	SGLT2 inhibitors
	Sergliflozin


These newer classes of hypoglycaemic agents join the five classes of non-insulin therapy already in clinical use, namely sulfonylureas, metiglinides, biguinides, alpha glucosidases inhibitors and thiazolidiones (PPAR gamma agonists).  

There are national guidelines and international consensus document on the management of Type 2 diabetes and chronic kidney disease (see table below). Those specific for the glycaemic management of Type 2 diabetes provide detailed algorithms for escalating therapeutic intervention, recognising endogenous insulin secretary function declines over time. All recommendations endorse lifestyle intervention and the early introduction of meformin, followed by either an oral DPP-4 inhibitors or sulphonylurea as a second agent. The choice of the second agent is dependent on the potential risk of hypoglycaemia and weight gain. When a third agents is recommended prior to the introduction of insulin the current recommendation is between a thiazolidione or a GLP1 mimetic, depending on an individuals cardiac function and level of obesity. These therapeutic algorithms are however for Type 2 diabetes in general and not specifically for individuals with CKD 3-5. The NICE 2008 Type 2 Diabetes guidance do however provide guidance on the use of the biguinide, metformin, in CKD 3 recommending the dose of metformin be reviewed if the serum creatinine exceeds 130 micromol/litre or the eGFR is below 45 ml/minute/1.73-m2 and stopped all together if the serum creatinine exceeds 150 micromol/litre or the eGFR falls below 30 ml/minute/1.73-m2 (CKD 4 and 5). In addition to stressing caution in its use if there is a risk of sudden deterioration in kidney function and when there is a risk of eGFR falling below 45 ml/minute/1.73-m2
The 2008 NICE guidelines on chronic kidney disease provided no specific recommendations on hypoglycaemic agents.  By contrast the 2007 NKF KDOQI Guidelines provided some recommendations on the use of oral agents for CKD 3-5 and endorse the use of thiazolidiones with no dose reduction, and sulphurureas, meglitinide, and the new DPP-4 inhibitors with dose reduction, while recommending the avoidance of biguinides, alpha-glucosidase inhibitors and GLP1 mimetics. 

Current guidelines and consensus for the management of Type 2 diabetes and chronic kidney disease

	Date
	Guidelines / Consensus 
	Title
	Web Link / reference

	2009
	 National Institute for Clinical Excellence
	Type 2 diabetes: newer agents for blood glucose control in type 2 diabetes
	http://www.nice.org.uk/Guidance/CG/Wave16/3

	2009
	American Diabetes Association and 

European Association for the Study of Diabetes 


	Medical Management of Hyperglycemia in 

Type 2 Diabetes: A Consensus Algorithm for the Initiation and Adjustment of Therapy 


	Nathan DM et al Diabetes Care 32:193–203,2009

	2008
	National Institute for Clinical Excellence
	Type 2 diabetes 
The management of type 2 diabetes
	http://www.nice.org.uk/nicemedia/pdf/T2DUpdate.pdf

	2008
	National Institute for Clinical Excellence
	CG73 Chronic kidney disease:
	http://www.nice.org.uk/Guidance/CG73/NiceGuidance/pdf/English

	2007
	NKF KDOQI Guidelines
	KDOQI Clinical Practice Guidelines and Clinical Practice Recommendations for Diabetes and Chronic Kidney Disease
	http://www.kidney.org/professionals/Kdoqi/guideline_diabetes/guide2.htm


Two major safety concerns have shaped glycaemic management over the last two years. 




1.
The thiazolidione class of drugs and they potential increased risk 



of cardiovascular disease and fractures. 



2.
Intensive glycaemic control management in
subjects with 




long standing diabetes is potentially harmful. 

A meta analysis of rosiglitizone use in 42 randomised control trials reported an increased risk of cardiovascular deaths (Nissen SE and  Wolski K, 2007), despite this meta analysis being largely dismissed (Home PD , et al 2007, Nathan DM, 2007 and Psay BM & Furberg CD, 2007) new prescriptions for  rosiglitizone continue to decline dramatically. No increased cardiovascular deaths have been reported for pioglitiazone, however both thiazolidiones cause salt and water retention that can precipitate heart failure in susceptible individuals. A doubling in the risk of fractures in women and significant changes in bone mineral density at the lumbar spine and the hip in women has been reported for both rosiglitizone and pioglitiazone (Yoon K, et al,2009).  These concerns around the thiazolidione class of drugs have resulted in their use being now third line agents rather than second line agents in the latest NICE glycaemic management algothrims. 
The other major recent concern that has changed glycaemic management is that late intensive glycaemic intervention may be potentially harmful, this contrasts from early intensive management that is associated with long-term cardiovascular disease risk reduction, as shown by follow up studies on the original UKPDS cohort (Holman RR et al, 2008).   Three randomized intensive glycaemic intervention trials were reported in 2008-9. All involved subjects with long standing Type 2 diabetes and high levels of established cardiovascular disease.  Two of these trials, ACCORD and VADT, reported an increase in all cause mortality see table below.  Suggesting late intensive management is potentially harmful possible due to the contribution of hypoglycaemia causing sudden death. 
Randomized controlled trials comparing intensive verses usual glycaemic management were reported in 2008-9.

	Trial
	Numbers
	HbA1c target
	Outcome

	ACCORD

N Engl J Med. 2008 12;358(24):2545-59


	10,251
	HbA1c <6.0%
	Lower CVD, Higher all-cause mortality

	VADT

N Engl J Med. 2009 ;360(2):129-39
	10,251
	HbA1c <7.0%
	No beneficial effect on CVD, Higher all-cause mortality

	ADVANCE

N Engl J Med. 2008 ;358(24):2560-72
	n=11,140
	HbA1c<6.5%
	Modest decrease in both CVD and all-cause mortality


The current 2007 NKF KDOQI Guidelines recommend a target HbA1c of  < 7.0% if achievable with out hypoglycaemia, highlighting that subjects with CKD are at particular risk of hypoglycaemia due to decreased gluconeogenesis and the prolonged half-life of endogenous and exogenous insulin as well as certain other hypoglycaemic drugs. 

There are no current UK guidelines for the specific management of glycaemic control in diabetic patients with CKD. It is important that the West London Renal and Transplant service develop clear guidelines for the management of renal patients with diabetes, as over 30% of all patients under the West London Renal and Transplant service have Type 2 diabetes.  It is important that these guidelines include the recent evidence base around new therapies and concerns regarding appropriate glycaemic targets. The resulting guidelines need to be disseminated across our satellite units so all patients are managed according to what we perceive as best practice today.

Attached are algothrims for the glycaemic management of the different CKD stages.
Guidance on management of glycaemic control in patients with established Type 2 Diabetes and chronic kidney disease
PRINCIPLES

1. HbA1c  targets

· HbA1c is unreliable in the presence of 

haemaglobinopathies, ESRF, and rapidly changing Hb levels


· HbA1c targets need to be individually agreed and set


· Agree a HbA1c target of 6.5% only if safely achievable 


· Agree a higher HbA1c target if 

Hypoglycaemia +/- 

hypoglycaemic unawareness 


A negative impact on quality of life


2. Home glucose monitoring (HGM)

· Offer HGM to all patients as an integral part of his or her self-management education


· All patients need to understand when and how to perform HGM and how to interpret the results


· Aim for fasting and pre-meal HGM values  < 7 mmol/l (if safely achievable)


· Aim for post prandial HGM values <9 mmol/l  (if safely achievable)



3. Life style interventions 


· Encourage a healthy eating pattern
 

· Stress the importance of regular meals and a night time snack if on insulin


· Encourage exercise in the form of walking 20 minutes per day where possible


· Encourage smoking cessation, and provide where advice and support given 


HYPOGLYCAEMIC AGENTS 
Hypoglycaemic agents in routine clinical practice, while combination tablets of hypoglycaemic agents exist, i.e. AVANDET (Metformin & rosiglitizone) these are not recommended  
	Class
	Example
	Starting Dose
	Maximum Dose
	Stop

	Sulfonylureas
	Glicazide

Glicazide MR§ 

Glimepiride
	40 mg OD

Not advised

1mg OD
	80mg BD‡
160mg BD#

-

4 mg OD
	If symptoms of hypoglycaemia

-

If symptoms of hypoglycaemia

	Metiglinide
	Repaglinide

Nateglinide ‡
	0.5 mg TDS
	4 mg TDS
	If symptoms of hypoglycaemia

Or poorly controlled

	Biguinides
	Metformin‡

Metformin SR‡
	500mg OD*

500mg OD#
	500mg BD* 
850mg BD#

750mg OD#
	Inter-current illness with risk of acidosis

	Alpha glucosidases inhiibitors 
	Acarbose §
	Not advised
	-
	-

	Thiazolidines
	Rosiglitazone

Pioglitazone
	4 mg OD

15mg OD
	4 mg BD

30mg OD
	Signs or symptoms fluid retention or CCF

	DDP 4 inhibitors
	Sitagliptin

Vildagliptin
Saxagliptin
	50mg OD

50mg OD
2.5mg  OD
	50mg ODC

100mg OD

50mg ODV

100mg OD


50 mg BD
5mg OD
	If poorly controlled

	GLP1 mimetics
	Exenitide §
	5 ug BD
	5 ug BD*
10 ug BD
	Vomiting, abdominal pain

Possibility of pancreatits


‡
Contraindicated in eGFR <30 ml/minute/1.73-m2

§
Contraindicated in eGFR <60 ml/minute/1.73-m2
* 
 eGFR is >30 to 45 ml/minute/1.73-m2

# 
eGFR is  >45 to 60 ml/minute/1.73-m2
ALGORITHM 2 eGFR > 30 -60 ml/minute/1.73-m2

IF PATIENT SYMPTOMATIC FROM HYPERGLYCAEMIA OR IF MAJORITY OF HOME GLUCOSE READINGS >15 MMOL/L CONSIDER GLICLAZIDE OR INSULIN THERAPY (HOWEVER, TREATMENT SHOULD BE REVIEWED WHEN CONDITION STABILISED)
Lifestyle advice including dietary and weight management

Home Glucose Monitoring (if safely achievable)

Aiming for fasting and pre-meal HGM values  < 7 mmol/l 

Aim for post prandial HGM values <9 mmol/l  



Metformin

Max 500mg BD  (eGFR <45 ml/minute/1.73-m2)
Max 850mg BD (eGFR >45 ml/minute/1.73-m2)
Instruct patient to stop if unwell

IF HbA1c > 6.5%


Metformin + Sitagliptin 50mg OD/Vildagliptin 50mg OD/Saxagliptin 2.5 to 5mg OD
IF HbA1c > 6.5%


ADD IN EITHER

Gliclazide (40mg OD and titrating up) if BMI <30k/m2

OR

Pioglitazone (15mg OD and titrating up) 
CONSIDER SUBSITUTING

Gliptin with Exenatide 5mg bd if BMI > 30k/m2
(Can increase to 10mcg bd if eGFR >45ml/min)
IF HbA1c > 7.5% 

Stop Gliptin, Pioglitazone and Exenatide

Start basal insulin (glargine or detemir)

Seek advice from the diabetic specialist nurse

ALGORITHM 3 eGFR <30 ml/minute/1.73-m2
IF PATIENT SYMPTOMATIC FROM HYPERGLYCAEMIA OR IF MAJORITY OF HOME GLUCOSE READINGS >15 MMOL/L CONSIDER GLICLAZIDE OR INSULIN THERAPY (HOWEVER, TREATMENT SHOULD BE REVIEWED WHEN CONDITION STABILISED)
Lifestyle advice including dietary and weight management

Home Glucose Monitoring (if safely achievable)

Aiming for fasting and pre-meal HGM values  < 7 mmol/l 

Aim for post prandial HGM values < 9 mmol/l  



IF HbA1c > 6.5% 

Start Gliclazide at 40mg and increase as necessary 

OR 

Repaglinide – starting at 0.5mg and titrating according 

to meal size up to maximum  4mg pre meal


IF HbA1c > 7.5% 

add basal insulin (glargine or detemir) Seek advice from the diabetic specialist nurse
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