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Immunomodulation as a form of therapy for SAA is
essentially a byproduct of intensive efforts to improve the
results of BMT. Mathe and his colleagues' noted recovery
of autologous haematopoiesis in some patients in whom
ALG was used as an immunosuppressive agent to prevent
graft rejection. Though the exact mechanism of its action
remains speculative, its clinicalefficacyhas been established
by a number of groups using ALGI ATG from different
sources. The reported survival in the 1980s varies from
52% to 76%. Should every patient with SAA then be a
candidate for 1M?The answer again is: No. 1Mis likely to
be most beneficial to patients with mSAA above 20 years
of age without any infection or haemorrhage.

In other patients (mSAA below 20 years and vSAA
above 20 years of age), the response to BMT andIM is
similar. As 1M is a simpler and less expensive mode of
treatment, one might opt for it and in case the therapy
fails, resort to BMT if an HLA identical sibling donor is
available. But the choice is not so simple. Results ofBMT
tend to be worse in patients who have had a course of 1M
compared with those who are transplanted immediately.
There are also disturbing reports of late haematological
complications occurring in patients with SAA who have
not been treated with BMT.4 Of the 75 surviving patients
treated with ALG (out of a total of 103) with a median
follow up of 40 months (range 0 to 133), 20 (26%)
developed late haematological complications-8 showed
transition to the myelodysplastic syndrome (MDS) or to
acute myeloid leukaemia (AML) and 13showed evidence
of paroxysmal nocturnal haemoglobinuria (PNH). This
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risk is reported to increase to as high as 57% at 8 years
using a Kaplan-Meier analysis. In contrast, neither PNH
nor leukaemia was observed in patients treated with
BMT. No deaths or haematological complications occurred
within 2 years ofBMT. In another similar report," 5 out of
38 adult patients with SAA, followed up for two years or
more without BMT, developed MDS or AML. Though
undoubtedly important, these are reports from only two
centres in Europe. It remains to be seen whether similar
complications are noted in such proportions by other
groups. Aplastic anaemia has an extremely varied
aetiopathogenesis and there may be considerable regional
differences.
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SUMMARY
The relative roles of ~ cell dysfunction and insulin resistance in
type 2 diabetes has been debated for over 40 years. This study by
Rosemary Temple and her colleagues evaluated, by a highly
specific assay, the plasma insulin response to oral glucose in
patients with noninsulin-dependent diabetes mellitus (NIDDM).

Of the 72 individuals studied, 49 were patients with NIDDM, 7
had impaired glucose tolerance and 16were controls. The patients
were attending the University of Wales Hospital diabetic unit and
were diagnosed to have NIDDM for the first time. The controls
were age, weight and sex matched and had no family history of
diabetes mellitus. The patients were subdivided according to
their body mass index (BMI) into obese and non-obese groups

(BMI >26.5 obese; <26.5 non-obese). All the subjects were
studied before dietary or pharmacological intervention. All had
a standard 75 g oral glucose tolerance test (OGTT) and the blood
was sampled every 30 minutes. Apart from plasma glucose levels,
samples from NIDDM patients and controls were assayed for
insulin, intact pro-insulin and split pro-insulins. Hormonal mea-
surements were made by using highly specific monoclonal anti-
body-based two site immunoradiometric assays. This new assay
technique pioneered by the authors was used to accurately esti-
mate the true levels of insulin in the plasma. Though conven-
tional radioimmunoassay was done, it was thought to be of poor
specificity despite being highly sensitive.

There was no difference in the mean basal insulin concentrations
between diabetics and control subjects. Obese individuals in
each group, however, had higher insulin levels, but this too was
not statistically significant. Basal intact pro-insulin and 32-33
split pro-insulin levels were markedly higher in diabetics (both
obese and non-obese) compared to controls. The mean insulin
response at 30 minutes was higher in obese than in non-obese
control subjects and in controls compared with diabetics. No
statistically significant difference was observed between the sum
of insulin and related molecules in diabetics and controls. The
concentrations of 6~6 split pro-insulin were very low in all sub-
jects (1 pmol/l) and could not be analysed.

Insulin deficiency was clearly demonstrated in diabetics during
the OGTT, though basal levels were similar to those in the control
subjects. However, immunoradiometric assay measurement of
pro-insulin and related molecules showed that the concentra-
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tions of these molecules were high in diabetics and they constituted
a higher percentage of the total insulin-containing molecules. If
such molecules were measured as insulin, their low biological
activity would obscure the true insulin status of patients with
NIDDM. Indeed, results from conventional RIA though not
presented, showed considerable overlap in concentrations at 30
minutes between controls and diabetics. This discrepancy between
the two assay methods probably reflected a lack of specificity of
the RIA technique and, therefore, the authors recommend the
use of their own technique. They considered insulin deficiency
to be important in the pathogenesis of NIDDM.

COMMENTS
Dr Temple and her colleagues have focused their atten-
tion on a much debated topic in diabetes mellitus. While
their study is commendable for its technical standards,
there are a few flaws in its design and statistical analysis
that may jeopardize its conclusions.

The study included 49 patients but only 16 controls for
a comparative analysis. By choosing a small number of
controls, the authors have allowed a higher standard error
of the mean and a widened confidence interval,' which
can lead to errors of statistical inference. Patients and
controls were considered to be either obese or non-obese
based on their Body Mass Index (BMI) being above or
below 26.5. This is not in accordance with the standards
recommended either by the National Diabetes Data Group
(NDDG)2 or the Second National Health and Nutritional
Examination Survey (NHANES 11).3 It is difficult to
accept the authors' conclusions pertaining to the obese
and non-obese subsets of patients and controls.

Nevertheless, insulin response measured at 30 minutes
showed a statistically significant difference (p<O.Ol) bet-
ween diabetics and control subjects. While insulin levels
were demonstrated to be lower in diabetics, the relative
concentrations of pro-insulin and pro-insulin like
molecules were found to be elevated. The fact that this
has been proven by a highly specific immunoradiometric
assay makes these conclusions important.

Earlier studies of plasma insulin response in diabetics
employed the radioimmunoassay technique pioneered by
Yalow and Berson." This sensitive method probably
measured insulin and immunologically similar pro-insulin
and its related molecules. In most of the previous studies,
the measurement of biologically inactive compounds
contributed to a variability in results from which no firm
conclusion has been possible.' Insulin response has been
found to be low, normal and even increased in studies
done in the past. By accurate estimation of pro-insulin
and insulin levels, the present study has provided an
explanation for the heterogeneity of the RIA determined
insulin levels in diabetics.

The demonstration of insulin deficiency points to a
defect in the ~ cells of the pancreas. By analogy with a
number of endocrine syndromes, it is attractive and logical
to argue that there is a primary defect in insulin secretion
in patients with NIDDM. However, any further inferences
are difficult to make especially regarding the role of
impaired insulin response in the pathogenesis ofNIDDM.

129

Insulin secretion is influenced by a variety of factors such
as the rate of glucose absorption, gut hormones and neural
factors, all of which vary from individual to individual.
Moreover, there is ample evidence from animal studies
that insulin deficiency can lead to the development of
insulin resistance/ and that insulin resistance per se may
induce a ~ cell dysfunction." Indeed, insulin resistance has
been consistently documented in freshly diagnosed
NIDDM patients.r-" While both the defects exist and
interact with each other, they are known to be partially
reversible after restoration of euglycaemia.l>" I~ is,
therefore, difficult to draw firm conclusions about the
extent and role of insulin deficiency in the pathogenesis of
NID DM. The mere demonstration of insulin deficiency in
patients with NIDDM is not sufficient to resolve the original
controversy, nor does it establish its primacy in the
pathogenesis of NIDDM.

Whatever be the course of further research on this
topic, future studies will have to contend with the factthat
RIA estimation of insulin though very sensitive is not a
specific technique. The assay pioneered by Temple et al.
and reported in this study should serve as an important
research tool and should be preferred to conventional
RIA.
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