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Treatment Guidelines 

Treatment of Hypertension in Patients with Diabetes

(Based on SIGN guideline 55 section 4  www.sign.ac.uk)

Background

Hypertension is very common in people with diabetes, especially the overweight type 2 diabetes patients where it forms part of the metabolic syndrome. Hypertension is an established risk factor for cardiovascular death of all forms. The development of diabetic renal disease is also accompanied by hypertension and these patients have an extremely high rate of cardiovascular events.

Tight blood pressure control has been shown to reduce the risk of stroke, cardiovascular death and in diabetes specifically it delays the onset and progression of nephropathy and retinopathy.

Any patient with an average BP >145 systolic and/or >80 diastolic should be considered to have hypertension (BHS guidelines)

Recommendations


A brief summary of recommended anti-hypertensive agents for people with diabetes is attached. In order to achieve target blood pressure many patients will require three or even four different agents.

Drug therapy

(DRUGS Mentioned after each section relate in order to  the York Diabetes Centre/YDH Formulary choices)
Thiazides, beta-blockers, ACE inhibitors and calcium channel blockers are all effective in lowering blood pressure and reducing the risk of cardiovascular events.

ACE inhibitors should be considered the agent of first choice for all patients (young fertile women with caution). The trials providing the evidence to support ACE inhibitor use have all used maximum or near maximum dose. (NICE says renal function should be checked 1 week after starting ACE and after each increase in dose) Lisinopril, Ramipril, Perindopril

Angiotensin II receptor blockers are useful alternative agents in patients with ACE inhibitor-induced cough or rash. These agents have now demonstrated similar levels of effectiveness as ACE inhibitors Losartan, Candesartan

The addition of a diuretic agent to promote renal sodium loss and optimise the benefit of blockade of the renin-angiotensin system is a useful combination. Bendrofluazide (2.5mg only), Frusemide

Beta-blockers have a large body of evidence to support their use in the treatment of hypertension. Theoretical concerns regarding the use of beta-blockers in people at risk of hypoglycaemia are not born out in clinical practice and this should not prevent the use of this very effective drug class. Atenolol, Bisoprolol

Calcium channel blockers should be used as third or fourth choice agents in patients with diabetes. Amlodipine,  Nifedipine LA

Doxazosin is also useful as a third or fourth choice agent when hypertension is difficult to control.

What these guidelines don’t say

1. How to establish a diagnosis of hypertension (see British Hypertension Society guidelines website)

2. What lifestyle measures actually means (see BHS guidelines)

3. Need to address all cardiovascular risk factors.

4. Definition and significance of microalbuminuria. See separate guideline on microalbuminuria.
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Treatment of Dyslipidaemia in Patients with Diabetes

(Based on SIGN guideline 55 section 4  www.sign.ac.uk)

Background

Dyslipidaemia is commonly present in patients with diabetes especially type 2 diabetes. An increased concentration of low density lipoprotein (LDL) cholesterol or total cholesterol is an independent risk factor for cardiovascular morbidity and mortality. Each 1mmol/L reduction of LDL cholesterol represents a 36% relative reduction in risk of CVD.

Triglycerides are an independent marker of increased risk of cardiovascular disease in type 2 diabetes. Many type 2 patients have a pattern of dyslipidaemia typified by only a moderately elevated total cholesterol , low HDL cholesterol and hypertriglyceridaemia with small dense LDL particles. 

Treatment with lipid lowering drugs has not been shown to reduce all cause mortality in people with no known cardiovascular disease or diabetes. The results of ongoing trials of primary and secondary prevention with lipid-lowering drugs in people with diabetes are awaited. 

Recommendations


Current assessment methods may underestimate risk in patients with type 1 diabetes and in patients with type 2 diabetes and nephropathy. Lipid lowering drug therapy should be considered at a lower risk threshold in these individuals. (Grade D)

Current Drug Choices

Atorvastatin or Simvastatin  are currently the first line agents. Atorvastatin dose for dose is more powerful and has a greater triglyceride lowering activity.  However patients with a predominantly raised triglyceride level should be treated for primary prevention by a Fibrate initially (Fenofibrate)

As in the post-myocardial infarction guidelines on LFT monitoring in patients on a statin we suggest that the liver function tests are measured at baseline, then at 3, 9 and 15 months and periodically thereafter.  Eg annual check may be good practice.  Patients who fail to achieve target levels with a Statin alone can have a fibrate added to their regime, however in these circumstances it is advisable to check muscle enzyme activities and liver function tests regularly.
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Glycaemia control in Patients with Type 1 Diabetes

Background

The Diabetes Control and Complications Trial (DCCT) provided the evidence that good glycaemic control in patients with type 1 diabetes will delay the onset and slow down the progression of the microvascular complications of diabetes (Grade A). Achieving tight glycaemic control was associated with an increase in the frequency and severity of hypoglycaemic events.

Tight glycaemic control can only be achieved if the patient is motivated and empowered to manage their own diabetes.

The markers of glycaemic control are glycosylated haemoglobin A1 (HbA1c) and home blood glucose monitoring (HBGM).

Recommendations


Such tight glycaemic targets may need to be relaxed on an individual basis in the light of other factors such as :-

1. Evidence of hypoglycaemia unawareness

2. Lifestyle/home circumstances that would make an increase risk of hypoglycaemia unacceptable. Examples of this would be a mother with young infants to care for, an elderly person living alone, someone employed operating heavy machinery or working at heights etc.

3. Other co-morbidity that make tight glycaemic control either irrelevant to the persons long-term health (eg terminal cancer) or impossible to achieve without seriously affecting overall quality of life.

The choice of insulin type and regimen used by any one patient will be made after discussion between the patient, their diabetes specialist and the diabetes specialist nurse. Wherever possible patients will be educated and encouraged to adjust insulin doses themselves. All patients should also receive advice from a state registered dietitian and be encouraged throughout their lives to remain physically active and avoid excess weight gain. 
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Glycaemia control in Patients with Type 2 Diabetes

Background

The United Kingdom Prospective Diabetes Study (UKPDS) demonstrated that as for type 1 diabetes tight glycaemic control will delay the onset and progression of the microvascular complications of diabetes most particularly retinopathy. The evidence for a reduction in risk of macrovascular disease was inconclusive and total mortality was not altered. However within this study overweight patients randomized to receive metformin did have significant reductions in the risk of diabetes-related death and all-cause mortality when compared to conventional therapy.

Despite a high degree of patient input in this trial tight glycaemic control was progressively more difficult to achieve over time.

Tight glycaemic control can only be achieved if the patient is motivated and empowered to manage their own diabetes.

The markers of glycaemic control are glycosylated haemoglobin A1 (HbA1c) and home blood glucose monitoring (HBGM).

Recommendations


Treatment

Patients with type 2 diabetes can be further sub-divided into two groups, the obese (BMI >27) and the non-obese.

Achieving glycaemic control in the obese type 2 diabetic, BMI >27.
· Dietary modification with weight loss is the best option for these patients and should be strongly encouraged. 

· If glycaemic targets are not achieved on diet alone then oral hypoglycaemic agents should be initiated in the following order of preference (see below).

· Some patients will present with very high blood glucose levels (random glucose >20) and marked symptoms and in these cases it may be necessary to start an oral agent early in order to more rapidly control blood glucose. Later it may be possible to withdraw this drug on a trial basis once dietary modification has been achieved. 

1. Metformin

2. Add a sulphonylurea, Rosiglitazone or Pioglitazone.    Thiazolodenediones can be used as an alternative to Metformin or sulphonylureas in patients who are intolerant of either agent. (NICE guidance)  

3. In some cases a third oral agent may be recommended.

Anti-obesity drugs

Consideration should be given to the use of primary anti-obesity drugs orlistat and sibutramine as an alternative to additional hypoglycaemic agents if patients are well motivated to achieve weight loss and there are no contra-indications.

Achieving glycaemic control in the non-obese type 2 diabetic, BMI <27
As for the obese patient dietary modification is the first approach to achieving glycaemic control. As a group these patients are likely to be more insulin-deficient and less insulin resistant than the obese type 2 patients. As a consequence of this insulin may be required earlier rather than later. There is no published evidence to indicate superiority of any one oral hypoglycaemic agent over any other in this group of patients. 

The Choices of drugs are similar but in a slightly different order

1. Sulphonylurea

2. Metformin

3. Rosiglitazone or Pioglitazone may be used as an alternative to Metformin or sulphonylureas in patients who are intolerant. (NICE guidance)

4. In some cases a third oral agent may be recommended.

Beware that some thin mature patients will be resistant to oral treatment as they have a slow onset of  type 1 DM – (if suspicious check regularly for urine ketones)

Summary information - Oral Hypoglycaemic Agents

Metformin

UKPDS evidence. Side-effects can be problematic. Titrate dose slowly. Contra-indications.Slow onset of action.

Sulphonylureas Gliclazide,  Glibenclamide,  Glimepiride
Lowers blood glucose immediately. Hypoglycaemia can occur and patients should be advised accordingly. Avoid those with long half-life. Weight gain. 

Thiazolodenediones  Rosiglitazone, Pioglitazone

Once daily agents. Take minimum 8 weeks to see full effect. Reduce insulin resistance. Weight gain may be due to fluid retention and muscle bulk.  Monitor LFT every 2 months in first year. Not first choice yet –  NICE guidance.

Repaglinide/Nateglinide

Short-acting agents, stimulate insulin secretion from pancreas. No clear advantage over other cheaper agents and need for multiple doses gives concern over compliance.

Acarbose

Side-effects limit compliance. 

When to consider insulin

Type 2 diabetes is a progressive condition and the drive to achieve tighter glycaemic targets will mean insulin therapy is required in increasing numbers of these patients. The following factors should  trigger a review of a glycaemic control and a discussion with them regarding insulin therapy. Patients who are not compliant with recommended dietary advice are unlikely to achieve good control whatever agent is used.

1.Significant symptoms of hyperglycaemia on maximal oral agents.

2.Non-intentional weight loss for which there is no other good explanation than poor glycaemic control.

3.HbA1c >8.5% on two occasions

4.Intercurrent illness in which case insulin may only need to be temporary

5.Following acute Myocardial infarction (DIGAMI) ?

Although the target HbA1c is <7.0 % it is rarely productive to convert patients to insulin whose HbA1c is <8.5%. In such cases the outcome is often one of no improvement in glycaemic control but considerable weight gain. However where patients are markedly symptomatic from hyperglycaemia significant improvement in quality of life can be achieved even with HbA1c <8.5%.  

Combining insulin and oral agents.

Insulin may be used alongside oral agents and the combination of metformin with insulin can be effective in improving glycaemic control whilst minimizing the weight gain that is invariably seen when patients start insulin. 
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Treatment of Microalbuminurea in Patients with Diabetes

(Based on SIGN guideline 55 section 5  www.sign.ac.uk)

Background

The excretion of protein in the urine above normal population background levels is the first marker of diabetic microvascular disease in the kidney. Various proteins have been measured but albumin has emerged as the most practical marker in clinical practice. Microalbumnuria describes the state in which protein excretion is above normal but not yet frankly elevated such that a standard urine dipstick test for protein would be positive. Diabetic nephropathy is diagnosed when there is persistent frank proteinuria for which there is no other cause in the presence of diabetic retinopathy.

Diagnosis

Which sample?

The most practical assay to detect microalbuminuria is an albumin creatinine ratio (ACR) performed on the first urine sample of the day. Albumin excretion rises with upright posture and therefore urine samples collected later in the day are more likely to give a false positive result.

How often?

All patients should be screened on annual basis as part of the diabetes annual review process.

Making the diagnosis.

Microalbuminuria is said to be present if the ACR is (2.5mg/mmol in men or (3.5mg/mmol in women. An ACR >30mg/mmol is equivalent to frank proteinuria. The diagnosis should be confirmed on repeat testing. False positive results can occur due to intercurrent illness, urinary tract infection, recent vigorous physical exercise or failure to collect a first morning urine sample.

What does it mean?

The finding of persistently positive microalbuminuria signifies two things.

1. There is diabetic microvascular disease affecting the kidney. In those with type 1 diabetes this will progress over time to frank nephropathy and ultimately renal failure unless the patient succumbs to another pathology first. In type 2 diabetes 20% of those who survive for 10yrs will develop nephropathy.

2. People with microalbuminuria and diabetes are at greatly increased risk of cardiovascular morbidity and mortality and are far more likely to suffer a premature death from this than from renal failure. The 4yr mortality is 32% in patients with type 2 diabetes and microalbuminuria.

The probability of one or the other outcome occurring first in any one patient is related to their age and the presence of any other cardiovascular risk factors. 

Recommendations / Treatment
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Antiplatelet therapy in Patients with Diabetes

Secondary prevention


The benefits of antiplatelet therapy outweigh the risks for any patient with diabetes and symptomatic cardiovascular disease (coronary heart disease, cerebrovascular disease, peripheral vascular disease ).  Aspirin is the agent of first choice at a dose of 75-150mg/day. Patients in whom aspirin is contra-indicated or who are intolerant of aspirin should be prescribed an alternative antiplatelet agent, clopidogrel (or dipyridamole?)


Primary prevention

As the absolute risk of a cardiovascular event falls the benefit to risk ratio for aspirin therapy becomes more marginal. Therefore aspirin use as primary prevention should be confined to those patients estimated to be at high risk. Evidence from the HOT study also showed that hypertension should be controlled before commencing aspirin therapy because of the increase risk of haemorrhagic stroke in uncontrolled hypertension.


Hypertension in people with diabetes should be treated aggressively with lifestyle modification and drug therapy. (Grade A)





Target systolic blood pressure in people with diabetes is < 140mmHg. (Grade D)





Target diastolic blood pressure in people with diabetes is ( 80mmHg. (Grade A)





Microalbuminuria


Patients with type 2 diabetes and persistent microalbuminuria should have a target blood pressure of  <135/75 ( Grade A - NICE  Inherited clinical guideline F)





Patients with type 1 diabetes and persistent microalbuminuria should be commenced on an ACE inhibitor in consultation with a diabetes specialist. (Grade A) Target blood pressure should be  <125/75 











Secondary prevention


Patients with diabetes and established cardiovascular disease should be managed as for all other secondary prevention patients with a statin to reduce total cholesterol <5.0mmol/L or LDL cholesterol to < 3.0mmol/L, or by 20-25% whichever is the lower. (agrees with local CVD guidelines, CHD NSF)





Primary prevention


Lipid lowering drug therapy should be considered for primary prevention in patients with type 2 diabetes without evidence of nephropathy when the 10 year risk of a major coronary event is (30% using the Joint British Chart. (Grade D)








All patients with type 1 diabetes should be advised to aim for a target HbA1c of 6.5-7.5% and to have HBGM in the range 4-7mmol/L pre-meals and 5-10mmol/L 2 hours after a meal.








Patients with type 2 diabetes should be advised to aim for a target HbA1c of <7.0% and to have HBGM in the range 4-7mmol/L pre-meals and 5-10mmol/L 2 hours after a meal.








What should you do for patients with microalbuminuria?


Document it and identify the patient as high cardiovascular risk.


Address all cardiovascular risk factors aggressively.


Commence aspirin unless contra-indicated 


Begin therapy with an ACE inhibitor and titrate to maximum dose. This is now recommended for all patients whether type 1 or type 2 diabetes. (NB risk of teratogenesis if taken during pregnancy therefore young women need to be advised accordingly)


Target blood pressure should be <135/75 in type 2 diabetes and in “young” type 1 patients <125/75. In general terms the lower the blood pressure the better.


Ensure good blood glucose control with target HbA1c 7.0%.


Monitor serum creatinine every 6-12 months and refer for a renal opinion if creatinine >150umol/L.





ACE intolerant – use A II blocker











All patients with diabetes mellitus and symptomatic cardiovascular disease should be considered for anti-platelet therapy.








Aspirin (75mg/day) should be considered for all patients with diabetes mellitus and well controlled hypertension whose risk of a cardiovascular event is estimated to be ( 20% over 10yrs. 
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