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Part I
Introduction and non insulin-dependent
diabetes mellitus

Diabetes mellitus is a common disease which affects
upwards of 30 million people worldwide. Most of these lack
even the rudiments of care. All of them can be helped. With
reasonable care much chronic disability could be
prevented.

DD = exogenucis nsulin-dependent diabsetes mellings
NIDDM = noneinsalin-dependent diabetes mellitus
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Cine of the factors which has impeded our understanding of
the dizease is that we have tended to regard dinbetes as a
gingle dizease with a single cause. Epidemiological, elinical
and immunological investigations have revealed evidence
of several causal mechanisms Thus, if we regard the twao
main tvpes of primary or idiopathic diabetes mellitus, we
find that in Twpe 1 diabetes {or insulin-dependent
diabetes mellius — IDDM], auto-immunity to islet cells
plays an integral part in the pathopenesiz Furthermore,
susceptibility to IDDM is conferred by genes in the HLA-
D' region of the major histocompatibility complex on
chromosome 6, particularly HLA-DR 3 and HLA-DR 4,
Whilst we have not as vet identified anv such sfromg
evidence of HLA association in Type 2 diabetes mellitus
{or non-insulin- dependent diabetes mellitus — NDDM),
the evidence of genetic transmission is, if anything even
stronger here, as shown by David Pyvke's twin studiss!
What has emerged in recent years is the interesting fact
that different environmental factors unmask the inherent
genetic susceptibility to the two diseasez

In the case of IDDM, certain viral infections appear to
initiate the auto-immune destruction of izlet cells which
will ultimately result in the disease. Strong contenders as
environmental precipitators of NIDDM in a genetically
susceptible individual are a sedentary lifestyle, and certain
dietary factors such as a high caloric intake, a diet lacking in
fibre and rich in refined carbohydrate and simple sugars, as
well a8 obesity, increazed ageing of a population, and,
possibly, certain as yet not clearly defined environmental
toxins There is one factor, difficult to quantify, whichis a
common environmental precipitator of both types of
diabetes mellitus, and that is stress.

Diabetes following on alecholic pancreatitis is, in this
country, 8 common form of secondary diabetes with certain
interesting features which shall be discussed later.

the fact that no human, indeed no mammal, can possibly
survive without insulin Indeed, many forms of insect life
are dependent on insulin for ghicose homeostasis, So,
while for purposes of convenience I shall be using the
abbreviations [DDM and NIDDM for the rest of this
review, it shall be tacitly understood thet the terms
indicate exogermous-insulin-dependent or non-dependent,
in each case,

DIAGNOSIS

The clinical diagnosis of diabetes in children, and IDDM in
adults iz straightforward as the vast majonty present with
the acute and classical symptoms of inereased thirst and
urine volume, accompanied by inexplicable weight-loss,
and have heavy glyeosuria, often ketonuria and high levels
of blood sugar. All that is required is a high index of
SUSPICION.

The oral glucose tolerance test (OGTT) is rarely, if ever,
necessary (or appropriate) for the disgnosis. In fact, it
needs to he emphasized that, in the clinical =etting, the
OGTT and all the confusion with regard to its methodology
and standardization, iz only necessary for the disgnosis of a
small proportion of borderline cases of NIDDM patients,
whilst itz only other uses are in pregnancy end in
epidemiological settings to screen for dishetes or
impaired glucose tolerance (IGT.)

TERMINOLOGY

Orwver the years, many terms and abbreviations for the
various types and phases of disbetes have been coined,
used for & while, and later discarded, creating much
confusion Thus we no longer use the terms ‘chemical
diabetes’, ‘juvenile-onset diabetes’, ‘maturity-onset
diabetes’, ‘latent diabetes', ‘pre-dinbetes’ or ‘potential
diahetes’

ORAL GLUCOSE TOLERAMCE TEST

The QGTT should be pdministred in the moming after at
least three days of unrestricted diet (greater than 150 g of
carhohydraie dailv) and usual physical setivity. The test
should be preceded by an overnight fast of 10 to 16 hours,
during which water mey be drunk Smoking is not
permitted during the test, The presence of factors that
influence interpretation of the results of the test must be
recorded (er medications, inactivity, infection, etc.)

After collection of the fasting blood sample, the sulbject

should drink 75g of glucose in 250-300m# of water over the

course of 5 minutes. For children, the test load should be

1,75g of gluease per kg body weight up to a total of T5g of

ghieose. Blood semples must be collected 2 hours after the
test-Jond*

Most diabetic patients lack
even the rudiments of care.

The twao main types of idiopathic or primary diabetes are
gither called Type 1 or insulin-dependent diabetes
mellitus, commaonly abbreviated to IDDM, or Type 2 ar
non-insulin-dependent diabetes mellitus, or NIDDM. My
objection to the term “non-insulin-dependent’ stems from
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INTERPRETATION

(See Tahle 1)

Dr RA Jackson, a former South African now at the
Middlezex Hospital, showed in 1873, that standardization
with regard to which forearm wveing were used was
important, If one took blosd from the dorsum of the hand
or from one of the superficially draining veins on the medial
or lateral sides of the forearm or ante cubital region, the
blocd so obtained was virmally arterislised, and had (in
the non-fasting state) a higher glucose content. On the
other hand, blood from the deep ante cubital vein itself
{draining as it does the forearm muscles) is mixed venous
and shows lower glucose levels than arterialises blood
after ghicose load.

In the general practice setting, an OGTT is best performed

using one of the reflectance meters such as the
‘glucometer’ or ‘reflolux’ or “glueocheck’, which measure
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TABLE 1
DIAGNOSTIC VALUES FOR THE ORAL
GLUCOSE TOLERANCE TEST

Glucose
concentration {mmolf £
Whole blood Plasma
Venous Caplllary Venous Capillary

[Habetes mellitua

Fwau.ngl wallin = 6,71 = B = 1.8 = 7.4
r& after Vo glucose = 10,0 =11.1 = 11.1 =122
losurd
Impaired gloeose
Luéram:e

asting value = &,7 = 6,7 = T.B < TR
2 hrs after Thg 6.7-10,0  T.8-11,1 T7.8-11,1 RG-122
glucose [oad

Faor epidemiological or population scresming purposes the 2- hour value
after T5g oral glucose may be used alome or with the fasting value. The
fnsting value alone is considered less relinhle since true fasting cannot
be assured and spurious disgnosis of dizlsetes may more readily oooor,

[From “ [Finhetes Mellites"", WH{ Technical Report Series,
Mo T27, 1985).

capillary blood and give the most reproducible results,

The izsue of interpretation can be further simplified. Thus,
if you obtain fasting levels on at least two occasions of
legs than 6,7 mmol/f then DO NOT PROCEED with the
OGTT as the patient does not have diabetes.

Similarly, a fasting level of more than 7,8 mmaol/é on two
ocrasions indicates that the pafient is & disbetic. Again,
DO NOT PROCEED with the glucose load,

A random blood sugar of more than 12,2 on vour
reflectance meter also indicates that the patient is a
dishetic and that the OGTT is unnecessary, However, as
the disgnosis condemns your patient to a lifetime of
treatment, you should confirm the raised random level on
one more occasion, much as you would repeat blood
pressure recordings on 8 few more occasions should &
single high reading be discovered.

MMM:{E&E@

resulting from tes

meﬂiﬁtscnuldbemmnmd
onlymmnnblamm ;

A kinder and very useful procedure in general practice is to
do a blood sugar estimation on a reflectance meter 2 hours
after a substantial meal Readings less than 8,8 mmol/#
indicate the absence of the disease whilst levels of over
12,2 on yvour capillary sample, point to a disgnosis of
NIDDM. Levels between 8.8 and 12,2 indicate IGT (or
impaired glucose tolerance.) Again, with the levels below
B.8 or above 12,2 vou need not proceed to a full OGTT.
There iz one situation which calls for 8 revision of these
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guidelines and that is the patient with a “dumping
syndrome™ after surgery for peptic ulcer who shows a
transiently high blood glucose soon after s meal
| particularly a meal high in refined carbohydrate taken with
fluids) and has glycosuria. By the 2 hour level his blood
glucose will have returned to normal or even helow normal,

The OGTT is often used in pregnancy to detect gestational
diabetes, a diagnosis which should be confined to women in
whom glucose intolerance is first detected in pregnancy.
Reclassification is always necessary post-partum.

Type 2 diabetes mellitus — NIDDM

The majority of disbetics do not require exogenous
insulin and are classified as NIDDM. Between 1-2% of
all population groups are affected by the disorder and
no race is immumne.

Epidemiclogical studies have revealed interesting patterns
of incidence in different populations. Among Pima Indians
in the state of Arizona, and Nauruans in Melanesia, fully
half of the adult population suffer from the disorder

Within the same ethnic group, urban residents and
migrants to urban areas have a higher prevalence of
NIDDM than their rural counterparts. The generally
undramatic clinical presentation probably leaves large
pools of undiagnosed cases in many populations, and
incidence rates are as much an index of awareness as of the
actual frequency of diabetes. For instance, there have heen
no smdies of the incidence of NIDDM in Ceucasian
populations wusing the WHO criteria. A recent
epidemiological survey of the South African population of
Indian descent in Chatsworth in Matal revealed an
incidence of 11%.4

While generally affecting older adults, there is a form of
NIDDM which cceurs in younger people and which is
inherited as a dominant trait There iz a female
preponderance in most countries apart from Malaya and
Japan, where more males are affected, and the USA where
the Equal Rights Amendment ensures that the sexes

are affected in equal proportions’ !

AETIOLOGICAL AND RISK FACTORS

Unlike in IDDM, no specific genetic marker has been found
in NIDDM. That genetic factors are important is
underlined by the high rates of concordance in
monozygotic twing, '

O'hesity has long heen regarded as a risk factor, but about
0% of NIDDM patients are not obese. Furthermore,
Diavid Pyke's studies have ehown that the identical co-twin
of an obese diabetic will get the disease whether he is lean
of obese, On the other hand, the only means we have of
influencing whether genetically susceptible persons will get
the disease or not is by preventing them from becoming or
remaining obese. Obesity can induce resistance to insulin
by reducing the number of insulin-receptors on the target
cells (a reversible situstion, ss reduction in mass has been
shown to incresse the number of receptors) and also
through decreasing plucose transport at a post-receptor
level
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TABLE II
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el | "85 slesmied on maximum doses |

iBgaian B ful wiry Sbics]

Management ol NIDDM (diabetes mellitus type 1), (Hobe:
{1} a normal fasting blood glucoss (FBG) value (3,5 - &0 mmaol /)
reflects good control; (i) as a rough guide, ideal body weight
{IBW) can be regarded as height in metres without the ligure 1
preceding the decimal — 1,78 m = 75 kg, 1,51 m = 81 kg); and
(i) assessmenls should be done monihly unlil stabilization —
thereafier FBG should be determined every 3 months and
hasmoglobin A, every & - 12 months.)
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(ther factors which appear to unmask genetic
eusceptibility to NIDDM are environmental ones, such asa
sedentary life-siyvle, dietary factors, stress, urbanisation
and acculturation.

Although the disease is often discovered during pregnancy,
parity per se is probably not a risk factor.

PATHOPHYSIOLOGY

The nor-exogenous insulin dependent diabetic is
charsctersed by a combination of inadequate and’or
delaved insulin secretion, and resistance of peripheral
tissues to its actions® due to receptor and post-receptor
defects. In a few patients the synthesis of an abnormal,
biologically less-active insulin as a result of mutation of the
insulin-gene, has been shown to be responsible for the

NWIDDM®
genetic susceptibility.

CLINICAL PRESENTATION

The vast majority of Type 2 diabetics are diagnosed by the
incidental finding of glhyeosuria and confirmed by
hyperglycaemia. Occasionally, the thirst and excessive
urination of the Type 1 disbetic's presentation 15 found in
NIDDM or the patient may have vaginal candidosis or
monilial balanopoethitis which alert the doetor to the
diagnosizs. Loss of weight is seldom a feature of this
dizsorder and, indeed, if there has been severe weight-loss,
it may be an indication that we are dealing with a patient
whao, although manifesting most of the characteristics of
the Type 2 disorder, may n fact require insulin for his
optimal control

Whilst the complications of diabetes will be dealt with in
a separate section later, it needs to be emphasised that
there are differences im the tvpe and timing of these
eomplications in NIDDM as compared with the average
cage of IDDA. Thus, the vascular effects tend to involve
large vessels (aceounting for the high incidence of
coronary artery disease and mortality therefrom,) and the
ophthalmological complications are more likely to involve
the lens and macula. But the most important distinction
is that whereps in the case of IDDM microvascular
complications tend to manifest after a decade or more, in
WIDDM the complications are not infrequently present
at the time of diagnosis,

MANAGEMENT OF NIDDM

It iz & fair comment to make that as many serious errors
are made in the management of the Type 2 diabetic, as
with the incorrect or inappropriate use of insulin in the
case of the insulin-dependent diabeticc. One has
witnessed situations in which the widespread abuse of
potentially valuahle medications, often againet the advice
of the manufacturers, has resulted in large numbers of
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patients who would have benefitted from their use being
denied them due to their removal from various Provineial
codes.

It is essential for the family practitioner to remember that
the management of nearly all cases of NIDDM does not,
in the first instance, mvolve the use of either oral
hvpoglvcaemic drugs or insulin, Rather the initial
emphasis should be on the correction of faulty nutritional
habits and attention to weight reduction and physcial
activity where appropriate, taking into account each
patient’s needs, as well as cardiovascular status. Dietary
aspects will also be dealt with in greater detail separately,
but at this juncture it should be noted that our previous
blanket restriction of all carbohydrates is no longer
considered good diabetic practice. The emphasis is now
on reducing dietary fat to about 30% of total daily energy
intake, with the substitution of foods containing
polvunsaturated vegetable oils for those containing
saturated fats such as dairy products, Protein should
account for approximately 15-20% of the daily intake,
and carbohydrates rch in natural fibre should constitute
the remaining food energy. The discerning doctor will
note that these general principles describe a diet which
represents good nutrition for non-diabetics as well

The Witwatersrand Diabetes Group recently published
their algorithm for handling NIDDM.® It is an admirably
lucid summary of the current state of the art’ in dinbetes
management. There are three sulphonylureas which are
used in hospital diabetes departments and their“lowest”™
and “maximum” doses are:

Sulphonylurea Starting dose Maximum dose
Gliclnzide 40mg daily 1ahmg hod
*dinmicron’)

libenclamide 2.5 mg daily Img bl
(‘daonil’, “euglecan’}

Talbutamide 0.5g daiby 1,5g daily

[ rastinon’, 'artosn’)

The only bipuanide cumently on Provincial code is
Metformin (‘glucophage’), and the lowest and starting
doses are 0,5g daily and 3¢ daily (in divided doses of 1 g
tid).

There are certain clearly defined principles which should
be adhered to in the use of ol hypoglyeaemics:

(1] Always start with the lowest dose.

(2) Reassess after at least two weeks hefore increasing
dose.

(3) When using sulphonylureas at their maximum doses
consider reducing the dose if you are not getting the
desired drop im FB(G: This is advisable as the
sulphonylurea may, by its appetite enhancing effect, make
dietary compliance diffieult

(4) Use sulphonviluress with great caution in the elderly or
in diabetics with compromised renal function. The
cumulative effect of the longer-acting sulphonylureas, in
particular, may result in catastrophic hypoglveaemia, a
potentially fatal disorder in the older diabetic,

(5] Biguanides should be avoided in diabetics with renal,

hepatic or cardiac dyvsfunction due to the danger of lactic
acidosis, again a disorder with a high mortality rate,
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particulardy in the older patient. There is some evidence
that metformin is less culpableé in thi= regard than
phenformin ('insoral’), but more vears of metformin use
will show whether this impression is cormect. The higher
doses of metformin are often not well-tolerated because of
gastro-intestinal side-effects, especially diarrhoea,

Many of my colleagues will, T know, consider the following a
herefical statement, but it is my personal conviction that
we have over-reacted with regard to the hanning of the use
of phenformin and chlorpropamide (* diabinese’) from our
Provincial codes. Chlorpropamide is a potent and useful
sulphonylures and was cur therapeutic mainstay for many
vears. It was due to the abuse of the drug in high and
multiple doses daily, with no regard either for the
manufacturers’ mstructions or the drug's long halflife
which resulted in the deaths of a few elderly diabetics from
irreversible hypoglycaemia. Used with caution at doses of
100 mg once daily in the vounger cases of NIDIDM, it is at
least as effective as the newer and more expensive
sulphonylureas. Many of the same remarks apply to the
restrictions on the wse of phenformin, when its abuse in
doses higher than those advocated by the manufacturer in
cases with severe renal impairment, caused fatalities from
lactic acidosis. For years we were getting as good results
with 50 mg of phenoformin daily, as are now obtained with
twenty to thirty times higher doses of metformin,

Recent, and as vet unpublished work by Jackson and his
associates in London suggest that neither fasting nor oral
hypoglveaemic drugs actually improve glucose folerance.
Whilst glucose tolerance curves appear hetter after fasting,
sulphonylureas or biguanides, clozer examination reveals
that they are in fact superimposable and are only
different from the pre-trestment curves by virtue of the
fact that they commence at a lower haseline or fasting
level Similarly, whilst the “area under the curve” also
appears smaller, the true incremental area under the
curve is identicel® This is of importance when we
eonsider the most logical method of monitoring the
progress of NIDDM patients on treatment. It now
becomes clear that post prandisl or randem blood
glucose levels are not a3 useful as fasting levels, and it is
our practice to do the fasting blood glucose every month
or two months and supplement these tests with o
ghveated haemoglobin estimation every 6 months,

A few patients with NIDDM appear to eventually nun out
of Beta cell reserve and require insulin but this will be
discussed when we consider the use of insulin in a later
section
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