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SUMMARY 

Understanding the management of non-insulin-depend­
ent (type 2) diabetes (NIDDM) requires the grasp of three 
concepts. Firstly, the condition is steadily progressive and 
demands appropriate changes of therapy over time. 

Secondly, therapeutic aims must be set for three para­

meters: plasma lipids, plasma glucose and blood pres­
sure. Thirdly, the condition is dangerous and regular 
screening for early complications is mandatory. In this 

brief review the nature of NIDDM is discussed and an 
approach to clinical management outlined. 

PATHOGENESIS OF NIDDM 

The clinical course of non-insulin-dependent (type 2) 
diabetes (NIDDM) has only recently been appreciated. 
Two major factors are important: loss of insulin secretory 
capacity and insulin resistance. It is now clear that hyper­
glycaemia never develops before substantial loss of beta 
cell function, and that relative insulin insensitivity helps to 
determine the time of presentation. Thus, an obese indi­
vidual will develop symptoms at an earlier stage in the 
inexorable dive of beta cell function than would an 
insulin-sensitive slim person. Although the degree of 
insulin sensitivity does not necessarily change with time, 
it certainly may be modified (see below). The slowly pro­
gressive islet cell dysfunction does not stop at the time of 
clinical presentation, and this natural history is illustrated 
in Fig. 1.1,2 The major unanswered question is why some 
people exhibit relatively rapid progression over a few 
years, whereas others remain more or less stable at one 
stage for many years before appearing to progress. The 
phrase 'well controlled' is often used to imply that the 
patient is very compliant with therapy. While this is likely 
to be true to a degree, a more accurate phrase would be 
'adequate degree of beta cell function in the face of a cer­
tain degree of insulin resistance'. This has been discussed 
elsewhere.3 
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AIMS OF TREATMENT 

Unlike most other diseases, the goal(s) for therapy of 
NIDDM cannot be generalised but rather have to be set for 
each individual. Separate goals for plasma glucose, serum 
lipids and blood pressure are necessary and will be con­
sidered in tum. 

Plasma Glucose 

Doctors may differ as regards the precise criteria for blood 
glucose control in an individaul patient, but few would 
dispute that the younger the patient the tighter the gly­
caemic control should be. In a 40-year-old, near-nor­
moglycaemia must be the aim. A European consensus has 
been published.4 In the elderly, numerical targets are less 
important and symptomatic relief is paramount. However, 
before the possibility of long-term complications in a 70-
year-old is dismissed, it must be considered that the 
disease may have been present for many years before diag­
nosis and also that average life expectancy at this age is 14 
years for a woman and 10 years for a man. Several factors 
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Fig. 1. Changes in beta cell function and fasting plasma glu­
cose levels with time from diagnosis of non-insulin-dependent 
diahetes mellitus, (From Taylor' with permission,) 
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other than age are likely to be taken into account, includ­
ing maximum possible motivation and ability to comply. 
However, the reasons for striving for tight, tighter or tight­
est possible plasma glucose control require some 
examination. 

The original evidence that good control prevented 
microvascular complications was based upon the obser­
vation that complications were rare if random blood glu­
cose levels never strayed above 11 mmol/1.5 Since then it 
has been widely accepted that the lower the mean blood 
glucose the lower the risk of microvascular complications. 
So much attention has been devoted to this topic that 
macrovascular disease, the major cause of loss of life and 
limb in NIDDM, has been relatively neglected. Epidemi­
ological studies have demonstrated the linear increase in 
rate of coronary heart disease with small increments of 
fasting blood glucose. It is conceivable that this linear 
increase in risk reaches a plateau at a level so low that all 
diabetic people exhibit the increased risk irrespective of 
whether fasting blood glucose is usually 6 or 10 mmol/l. 
New data suggest that this is not the case and that near­
normoglycaemia may be associated with a lower risk of 
coronary heart disease than modest hyperglycaemia.6 It 
can no longer be said that there is no clear reason to maxi­
mise control in NIDDM. Further evidence on the use of 
insulin in NIDDM will become available on completion of 
the United Kingdom Prospective Study of Non-insulin 
Dependent Diasbetes.7 

Often obscured by discussion of long-term complica­
tions of diabetes is the question of daily quality of life. 
Hyperglycaemic malaise, causing excessive tiredness and 
lack of energy, is not widely acknowledged in the liter­
ature. It is always easier to recognise in retrospect, such as 
after initial treatment of NIDDM or after initiation of 
insulin therapy. It occurs at different levels of average 
blood glucose in different individuals, but is likely to be 
present once fasting blood glucose exceeds 9 mmol/l. 

Plasma Lipids 

The old uncertainties over how to advise on plasma lipids 
can now be set aside. It is clear that both total cholesterol 
and triglycerides are risk factors for the major killer in 
NIDDM: coronary heart disease. Important new data sug­
gest that good control of serum triglycerides has a clear 
impact upon the 5-year incidence of ischaemic heart 
disease in NIDDM.6 

Furthermore, persistent elevation of plasma tri­
glycerides exacerbates insulin resistance and worsens 
plasma glucose control. The above considerations regard­
ing age and plasma glucose targets apply even more so to 
the setting of individual targets for plasma cholesterol and 
triglycerides. Ideally, for young people, near normal levels 
are appropriate «5.2 mmol/l cholesterol, <2.1 mmol/l 
triglycerides). With advancing age of the patient, one may 
well be progressively less willing to use lipid-lowering 
drugs, and for most people over 70 years the reasons for 
major modification of serum lipids are rare. 

Blood Pressure 

In diabetes the usual reason for wishing to decrease blood 

pressure - preventing stroke - is joined by the need to 
delay the rate of progression of microvascular disease in 
eye and kidney. The incidence of retinopathy after an 
8-year follow-up has been found to be higher in those 
patients who initially had a systolic pressure above 140 
mmHg.8 In another study, the level of diastolic blood pres­
sure was related to proliferative retinopathy in all patients 
diagnosed after the age of 30 years.9 The risk of neph­
ropathy is raised in the presence of hypertension, but even 
more importantly, adequate lowering of blood pressure 
results in a dramatic slowing of progression towards renal 
failure. 10 

The decision on when to treat raised blood pressure 
levels must be based on age-corrected norms, II as blood 
pressure increases with advancing age in Western socie­
ties. For people with diabetes, blood pressure levels (either 
systolic or diastolic) over the 75th centile for age require 
intervention. However, over the age of 50 years, use of 
age-corrected norms loses validity as the unhealthy 
general popUlation becomes an inadequate example to fol­
low. Adoption of the WHO definition of hypertension as 
being a blood pressure over 150/90 mmHg is the favoured 
approach for this age group. 

THE APPROACH TO TREATMENT 

Plasma Glucose 

The overall plan for any patient with NIDDM is shown in 
Fig. 2. If the individual aims of management are met on 
any given treatment, then all that is required is regular 
observation to determine when a change is needed. If not, 
then knowledge and compliance must be reviewed and 
should aims not be achieved the indicated change is made 
without delay. 

Dietary therapy for diabetes causes enormous con­
fusion, but is straightforward. The person should eat 
normally, although fatty and sweet foods should be 
avoided. Calorie restriction may be necessary. Details of 
specific foods to avoid are widely available.12 

The plethora of sulphonylurea drugs should not obscure 
two facts: tolbutamide is cheap and as efficacious as any; 
glibenclamide causes an undue number of severe hypo­
glycaemic reactions due to its long half-life. If the large 
tablet size of tolbutamide is a problem, or if a degree of 
renal impairment is present, then gliclazide is my pre­
ferred choice. Changing from one sulphonylurea to 
another in the hope of achieving better plasma glucose 
control is futile. 

Metformin is a potent oral hypoglycaemic agent and is 
particularly useful in obese subjects as it is not associated 
with the 1-2 kg weight gain seen during sulphonylurea 
usage. It must be started at a low dose and increased gradu­
ally, as otherwise gastrointestinal side effects are 
troublesome. 

Despite the advent of ultra-fine needles and pen injec­
tors, many doctors (and nurses) regard insulin as some­
thing to be avoided at all costs. This view is shared by 
patients until they experience insulin therapy for them­
selves. Many people have a deep-seated fear of self-injec-
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Fig. 2. The overall treatment plan for a patient with non­
insulin dependent diabetes mellitus. OHA, oral hypoglycaemic 
agents. 

tion, and this very understandable fear is most simply 
overcome by organising services so that instruction fol­
lowed by the first self-injection can be given at the same 
visit that the definite need for insulin therapy is identified. 
This applies equally to older patients, and it is salutary to 
realise that doctors and nurses rather than patients tend to 
underestimate dexterity of the elderly. Similar sentiments 
have been expressed in relation to medical practice outside 
the United Kingdom.13 

Today, insulin therapy is always commenced on an out­
patient basis and this reflects the introduction of diabetes 
specialist nurses as well as better understanding of insulin 
regimes. Use of an appropriate regime is most important. 
The simplest regimen and the one least likely to cause 
hypoglycaemia is probably that of twice daily inter­
mediate-acting insulin (Insulatard [Nordisk Wellcome], 
Monotard [Novo], other isophane insulin). This may be 
given via a pen device, simplifying administration. Home 
blood glucose tp.onitoring does allow for easier adjust­
ment of insulin dosage during initiation of therapy, but one 
must not be swept away with the popular tide of opinion 
suggesting that this is absolutely mandatory. 

The situation is more difficult for public service vehicle 
and heavy goods vehicle drivers, when the patient stands 
to lose earning capacity if started on insulin treatment. 
Ulterior motives may operate in those about to take out life 
insurance policies. Other than in the face of weight loss 
and marked hyperglycaemia, full consideration of social 
and medical factors is always required before advising 
insulin therapy. In a few individuals, the initiation of 
insulin therapy is followed by a notable increase in weight 
and no marked improvement in control. These are usually 
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the patients most markedly overweight before the insulin 
therapy. There is no reason why insulin should not be 
withdrawn if not beneficial. 

The three principles governing insulin usage in NIDDM 
are clear: to relieve symptoms; to achieve appropriate 
individual aims; to be reviewed if necessary. 

Plasma Lipids 

Having identified an abnormal lipid profile, assessment of 
habitual food intake is required as a first step to providing 
specific advice. Changing one's pattern of eating is far 
from easy, and individuals vary in how much modification 
if possible. Naturally, recruiting the support of whoever 
shops and prepares the household's meals is vital. If after 
follow-up it is clear that a problem remains, then a 
decision as to whether or not to use lipid-lowering drugs is 
needed. 

For the most common problem, a mixed elevation of 
both triglycerides and total cholesterol, either bezafibrate 
or gemfibrozil is indicated. For an isolated elevated total 
cholesterol, simvastatin is now the drug of choice. Con­
tinued encouragement is essential to maximise compli­
ance with these drugs and with the advised pattern of 
eating. 

Blood Pressure 

If blood pressure is above the desirable range for an indi­
vidual, three questions must be asked before drug therapy 
is contemplated. Is salt intake excessive? If obese, can the 
individual achieve weight loss? Is alcohol intake exces­
sive? After these 'simple' therapeutic moves have been 
made, the choice of drug must be made. 

The central point concerns the side effects of antihyper­
tensive drugs. Some will exacerbate the hyperglycaemia, 
such as thiazides and beta blockers (particularly so in 
combination). Many agents may cause insidious side 
effects which may impair quality of life. No single drug is 
the first choice for all people, but angiotensin converting 
enzyme inhibitors (e.g. captopril, lisinopril, enalapril), 
calcium channel blockers (e.g. nifedipine, nicardipine, 
amlodipine) and alpha blockers (e.g. prazosin) are suitable 
agents. As with lipid-lowering agents, attention to con­
tinued compliance is required. 

ORGANISATION OF CARE 

In order for the complicated syndrome of NIDDM to be 
adequately managed,

· 
organisation within the hospital or 

practice diabetes clinic is essential. This allows regular 
screening for long-term complications to detect problems 
with feet, eyes or kidney at an early, treatable stage. It also 
ensures regular follow-up for monitoring of the thera­
peutic aims described above. It is critical that a knowl­
edgeable doctor and two other key personnel, i.e. a skilled 
diabetes specialist nurse and a dietitian aware of the prac­
tical problems of modifying eating patterns, are involved. 

CONCLUSIONS 

The tools for the management of NIDDM are standard: 
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individual assessment; well-tried drugs; means of moni­
toring. However, optimum use of these tools requires 
experience. Organisation of the team approach requires 
skill. Too often NIDDM is regarded as a simple condition 
to treat. Violins look easy to play. 

Key words: Hyperlipidaemia, Hypertension, Insulin, Non-insulin­
dependent diabetes, Sulphonylurea. 

REFERENCES 

l. Hadden DR, Blair ALT, Wilson EA, et al. Natural history of 
diabetes presenting age 40-69 years: a prospective study of 
the influence of intensive dietary therapy. Q J Med 1986; 
230:579-98. 

2. Rudenski AS, Hadden DR, Atkinson AB, Kennedy L, Mat­
thew DR, Merrett JD, Pockaj B, Turner RC. Natural history of 
pancreatic islet B-cel\ function in type 2 diabetes mellitus 
studied over six years by homeostasis model assessment. Dia­
betic Med 1988;5:36-4l. 

3. Taylor R. Resistance to injection. Diabetic Med 1992; 
9:104-8. 

4. Alberti KGMM, Gries FA. Management of non-insulin 
dependent diabetes mellitus in Europe: a consensus view. 
Diabetic Med 1988;5:275-81. 

5. Pirart J. Diabete et complications degeneratives: presentation 
d'une etude prospective portant sur 4400 cas observes entre 
1949-1973. Diabete Metab 1977;3:97-107. 

6. Hanefield M, Schmechel H, Julius U, Fischer S, Schulze J, 
Schwanebeck U, et al. Five-year incidence of coronary heart 
disease related to major risk factors and metabolic control in 
newly diagnosed non-insulin dependent diabetes. Nutr Metab 
Cardiovasc Dis 1991;1:135-40. 

7. UK Prospective Diabetes Study II. Reduction in HbAlc with 
basal insulin supplement, sulphonylurea or biguanide therapy 
in maturity onset diabetes. Diabetes 1985;61 :32-6. 

8. Klein R, Klein BEK, Moss SE, Davies MD, DeMets DL. The 
Wisconsin epidemiology study. III. Prevalence of risk of dia­
betic retinopathy when age at diagnosis is 30 or more years. 
Arch Ophthalmol 1984; 1 02:527-32. 

9. Teuscher A, Schnell H, Wilson PWF. Predisposition to hyper­
tension and susceptibility to renal disease in insulin depend­
ent diabetes mellitus. N Engl J Med 1988;318:140-5. 

10. Mogensen CEo Longterm antihypertensive treatment 
inhibits progression of diabetic retinopathy. BMJ 1982; 
285:685-8. 

11. Drury PL, Tam A. Are the WHO criteria for hypertension 
appropriate in young insulin dependent diabetics? Diabetic 
Med 1985;2:79-82. 

12. Day J. Management of non-insulin dependent diabetes. 
1989. 

13. Elgrably F, Costagliola D, Chwalow AJ, Varenne P, Slama 
G, Tchobroutsky G. Initiation of insulin treatment after 70 
years of age: patient status 2 years later. Diabetic Med 
1991;8:773-7. 


	MANAGEMENT OF NON-INSULIN-DEPENDENT DIABETES
	SUMMARY
	PATHOGENESIS OF NIDDM
	AIMS OF TREATMENT
	THE APPROACH TO TREATMENT
	ORGANISATION OF CARE
	CONCLUSIONS
	REFERENCES


