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'an early application of molecular linkage methods to a
normal variation in human behaviour'.

This study has obvious social and ethical ramifications. A
demonstration of genetic link with homosexuality might help
in obtaining civil rights for homosexuals. However, the
danger is that of genetic screening, especially of foetuses,
leading to termination of pregnancy. I feel that in India,
where a foetus is terminated for being a female-the future
is frightening. Each society will have to find means of absorb-
ing and assimilating knowledge generated by the process of
science. It is sad that our past record has been so poor.

Long term complications of IDDM and
intensified insulin treatment

The Diabetes Control and Complications Trial Research
Group. The effect of intensive treatment of diabetes on the
development and progression of long term complications in
insulin dependent diabetes mellitus. N Engl J Med 1993;
329:977-86.

SUMMARY
In one of the largest studies ofthis nature, a total of 1441patients
with insulin dependent diabetes mellitus (100M) were recruited
at 29 centres from 1983to 1989.The trial was terminated in June
1993, after an average follow up of 6.5 years (range
3-9 years). Eligibility criteria included insulin dependence,
age of patients (13-39 years), and absence of hypertension,
hypercholesterolaemia, severe complications of diabetes, and
other medical conditions. Candidates for primary prevention
were required to have had 100M for 1to 5 years, no retinopathy
and a urinary albumin excretion of less than 40 mg over 24 hours.
Eligibility criteria for the secondary prevention cohort included,
100M for 1 to 15years, very mild to moderate non-proliferative
retinopathy and a urinary albumin excretion of less than 200 mg
per 24 hours. Patients were then randomized to conventional
therapy and intensive therapy arms. Conventional therapy
consisted of one or two daily injections of mixed, intermediate
and rapid acting insulins, daily self-monitoring of urine or blood
glucose and diabetic education; Intensive therapy included
administration of insulin 3 or more times daily by injection or by
an external pump, and adjustment of the dose of insulin accord-
ing to the results of self-monitoring of blood glucose. The goals
of intensive therapy included a preprandial blood glucose value
between 70 and 120 mg/dl, postprandial blood glucose concen-
tration of less than 180 mg/dl, a weekly 3 a.m. blood glucose
measurement greater than 65 mg/dl, and a monthly glycosylated
haemoglobin value of less than 6.5%. Strict objective measure-
ments were used to evaluate retinopathy. Patients were then
followed up and assessed for nephropathy, neuropathy, macro-
vascular, neuropsychological and quality of life outcomes.

Ninety-three per cent of patients completed the study.
Glycosylated haemoglobin (HbA,C) reached a nadir at
6 months in the patients receiving intensive therapy, and a
significant difference was then maintained in the average
HbA,C value between this group and the conventional treat-
mentarm.
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The cumulative incidence of retinopathy, defined as a change
of 3 steps or more on fundus photography (sustained over a
6-month period), was similar in the two primary groups until
36 months, when the incidence curves began to separate. At a
mean of six years of follow up, intensive therapy reduced the
adjusted mean risk of retinopathy by 76% (95% confidence
intervals, 62% to 85%). In the secondary prevention cohort,
intensive therapy reduced the average risk of such progression
by 54% (95% confidence intervals, 39% to 66%). In both
cohorts, microalbuminuria developed in fewer patients (mean
adjusted risk reduced by 34% in the primary prevention cohort,
and by 43% in the secondary intervention cohort) in the inten-
sive treatment group. Similarly, the risk of macroalbuminuria
was also reduced. In the primary prevention cohort, those who
did not have neuropathy during baseline studies, intensive
therapy reduced its appearance at 5 years by 69% and in the
secondary prevention cohort by 57%. Intensive therapy also
reduced the development of hypercholesterolaemia. When all
major cardiovascular and peripheral vascular events were
combined, the risk of macrovascular disease was reduced by
41% in the intensive treatment group.

The incidence of severe hypoglycaemia, including multiple
episodes in some of the patients, was approximately 3 times
higher in the intensively treated patients (p<O.OOI). However,
despite this there was no difference in the neuropsychological
functions between the patients in the two groups. Weight gain
was also observed to be an additional problem.

COMMENT
The Diabetes Control and Complications Trial Research
Group (OCCT) study is one of the most important trials in
this field and its results have been eagerly awaited by
diabetologists all over the world. Studies on the relationship
between glycaemic control and long term complications of
diabetes were started many years ago and have given rise to
many controversies.

It has been clarified that the duration of diabetes is
probably the most important risk factor (especially duration
after puberty in patients with 100M), for the development
of retinopathy, nephropathy and neuropathy. Perhaps
hyperglycaemia over long periods leads to some or all of
these complications. Most of the studies concern patients
with 100M and use retinopathy as the marker for diagnosis
and monitoring of complications. In a population based
study! elevated HbAlC measured at baseline was identified
to be a predictor of progression of retinopathy over a period
of 4 years in patients with 100M. Similar observational
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TABLEI. Glycaemic control and diabetic retinopathy
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Author n Duration of Study Results
(year) IDDMatbase- duration

line (years) (months)

Kroc3(1984) 68 <30(17) 8 Intensive therapy; worse
at8months

Steno" (1985) 30 ~33(19) 24 Intensive therapy; worse
at 1year; ns at 2 years

Brinchmann- Hansen! (1988) 45 6-30 41 Intensive therapy;
worse at 6 months;
nsat41 months

Reichard6(1989) 100 na (17) 60 ns at 3 years
Reichard' (1993) 102 12-24 (17) 90 Conventional therapy;

increased diabetic
retinopathy

DCCT(l993)
Primary prevention 726 2.6±1.4 78 Intensive therapy;

decreased risk of diabetic
retinopathy; progression
after 36 months

Secondary intervention 715 8.6±3.7

ns not significant na not available Figures in parentheses indicate the mean duration

studies exist for microalbuminuria, and neuropathy. How-
ever, these studies do not infer causality.

A number of interventional studies have used animal
models (usually alloxan treated rodents or dogs) resembling
human 100M. In one such study.? dogs treated intensively
with the goal of eliminating glycosuria developed no retinal
microaneurysms compared to 42 aneurysms per eye in
diabetic dogs with uncontrolled hyperglycaemia. These
animal studies, therefore, have provided the necessary
background for similar human studies.

In human trials (prior to this study), a number of workers
have tried to correlate the effect of tight metabolic control
with retinopathy (Table I). The first four studies>" achieved
similar levels of metabolic control in their test group cohort
although the mean HbA}C observed with intensive treatment
was still 4 to 5 standard deviations above the non-diabetic
mean. The Kroc;' Stene," and Osl05 studies demonstrated
transient worsening of retinopathy in the intensive treatment
group. In the OCCT, it was also noted that there was
worsening of retinopathy in the secondary prevention group.
However, from 36 months onwards, the average risk was
substantially reduced. The power of definite inference in the
OCCT stems from the fact that it involves 20 times the
number of patient years of the four previous trials combined.

Diabetic nephropathy takes a long time to develop, hence
the test for microalbuminuria (3~300 mg albumin excretion!
day) has been used as a surrogate endpoint. Interventional
studies? have indicated a delay in the development of overt
proteinuria in diabetic patients on intensive treatment. In the
OCCT study, it has been shown that intensive treatment as a
primary and secondary prevention modality helps in preserv-
ing renal function. Also, interestingly, the incidence of
macrovascular disease (both cardiovascular and peripheral
vascular), a resultant of multiple deranged metabolic and

physical parameters, is also reduced by the administration
of intensified insulin treatment.

Another similar study," albeit on only 102 patients con-
vincingly supports the fact that long term intensified insulin
treatment, retards the development of microvascular
complications in 100M.

The OCCT study has demonstrated clearly that intensified
insulin therapy is the best treatment option for patients with
100M. However, hypoglycaemia should be looked for and
treated promptly and adequately.
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