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years compared with 19/100 patient-
years in the conventionally treated group.
The perceived risk of hypoglycemia has
been widely interpreted as the limiting
factor in striving for better diabetic con-
trol in many patients.

A recent report (2) has presented
details of diabetic control and the rate of
hypoglycemia for the 29 individual clinics
participating in the DCCT. Despite a uni-
form and strict protocol for patients in the
intensive therapy group and an allocation
of resources that would be impossible un-
der normal clinical conditions, the HbAlc

ranged from 6.6 to 7.4%. This 0.8% vari-
ation represents 1.6 SD of the reference
range for nondiabetic people. In the con-
ventionally treated group, the HbAlc

ranged from 8.4 to 9.8%, and this 1.4%
variation represents 2.8 SD.

Nowhere are these clinic varia-
tions more apparent than in the reported
rates of serious hypoglycemia. In the in-
tensive group, the rate ranged from 0 to
liiO, while in the conventional group,
there was a range of 0 to 50 per 100 pa-
tient-years. With respect to the intensive
group, more than half of the clinics had a
lower rate of hypoglycemia than the high-
est rate of the conventional group. In the
intensive group, the five clinics with the
lowest median HbAlc had a rate of hypo-
glycemia similar to the five clinics with
the highest median HbAlc.

The ongoing release of DCCT data
indicate that the control achieved and the
complications observed are certainly not
monolithic. Assuming that the study sub-
jects were similar in each clinic, these dif-
ferences are most likely due to different
treatment philosophies. We have recently
reported a study in Australia (3) in un-
selected patients using a population-
based register where we found control
equivalent to that of the intensive group
and a rate of hypoglycemia slightly higher
than that of the conventional group. Hy-
poglycemia was more frequently ob-
served in patients with poorer control.
Dorchy (4) also reported on an unselected
group of pediatric patients who achieved
excellent control without the need for in-
tensive insulin therapy.

What these studies and the analy-
sis of the DCCT results by individual cen-
ters suggest is that diabetic control and
the rate of hypoglycemia are likely to have
many different determinants. Intensive
insulin therapy may not always result in
the best control, and hypoglycemia is not

always a risk associated with obtaining
good control. Differences in treatment
philosophy and enthusiasm may pro-
foundly alter the results obtained.
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Response to Moses

w e appreciate the careful scrutiny
given to the Diabetes Control
and Complications Trial (DCCT)

implementation paper (1) by Dr. Moses,
who seems surprised at the variability in
glycemic control and in rates of hypogly-
cemia among the 29 DCCT clinics. We
offer the following responses to his com-
ments:

1. Although intensive therapy in the
DCCT included strict blood glucose
and HbAlc targets and a specified
minimum frequency of self blood
glucose monitoring, insulin admin-
istration, and clinic contacts, the
specific insulin regimens and meth-
ods of dietary instruction and mod-
ification were at the discretion of the
clinics. A wide variety of multiple

daily injection O1D1) programs and
pump regimens were used (\). De-
spite this, the median 1 ibAK. achieved
varied only from 10 to 2 3% above the
upper limit of normal to.OV/V), a
more practical expression ol the elli-
cacy of intensive therapy. While not
monolithic, this degree of clinic-to-
clinic variation is actually quite
small and not unexpected in a mul-
ticenter trial.

2. Because the median event rate for all
severe hypoglycemia among the
clinics was 46 per 100 patient-
years, it follows that slightly more
than half of the clinics would have a
rate of <50, the highest clinic rate
in the conventional group. It hardly
seems surprising that such overlap
in hypoglycemia event rates oc-
curred. Although the five clinics
with the lowest median HbAu. did
have an absolute rate of hypoglyce-
mia similar to the five clinics with
the highest median HbAu., it is
more important that the average rel-
ative risk for intensive versus con-
ventional treatment was also the
same in these two subgroups (3.o
and 3.8). This two- to threefold ex-
cess risk of severe hypoglycemia
with intensive treatment occurred
in 23 of 29 clinics. A similarly in-
creased risk of severe hypoglycemia
with intensive treatment was re-
ported in the Stockholm Diabetes
Intervention Study, carried out in a
single clinic with one treatment phi-
losophy (.2).

3. In addition to local variation with
regard to intensive therapy, one
cannot assume, as Dr. Moses does,
that "subjects were similar in each
clinic," even though they met all
stipulated demographic, metabolic,
complication status, and general
health status inclusion criteria. An
important final inclusion criteria
was the judgment of each clinic stall
regarding the ability and long-term
willingness of each candidate to ad-
here to either treatment, particu-
larly the intensive regimen. This
variable, along with clinic stall' pret
erences in use of various MD1 regi-
mens and pumps, is likely to have
played a significant but immeasur-
able, role in the variability of abso-
lute hypoglycemia rates among the
clinics in both treatment groups.
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4. The experience summarized by Dr.
Moses from his recent publication
(3) is, in fact, difficult to compare
with that of the DCCT. He refers to
his subjects as "unselected patients
irom a population-based register."
This register consisted of 387 sub-
jects aged 0-39 years, of whom 208
are said to have had IDDM. No C-
peptide data are given with which to
judge the absolute nature of their
dependence on insulin, an impor-
tant factor in the level of glycemic
control achieved and the vulnera-
bility to hypoglycemia (4-6). No in-
formation is provided as to what
percentage of all IDDM patients in
the Illawara area of Australia is con-
tained in the register. From a re-
ported catchment area of 250,000
people, 208 individuals might con-
stitute less than half of the expected
total number, assuming an IDDM
prevalence of 0.2-0.3%. Further-
more, the sample of 103 subjects on
which the above report is based
appears to be selected from those
attending a centralized diabetes
service who had had an HbA]c

measurement within the previous
6 months. Thus, in no sense can
this be considered a true popula-
tion-based sample.

More critically, as acknowledged
by Dr. Moses in his publication, the esti-
mate of the rate of severe hypoglycemia in
his sample was minimal, since it was
made from a single telephone interview
and depended on the patient's memory
for events of the previous year. This con-
trasts sharply with the strict prospective
ascertainment of hypoglycemia practiced
in the DCCT (7). Moreover, the overall
event rate of 27 per 100 patient-years re-
ported in Dr. Moses' sample consisted al-
most entirely of single episodes, since the
prevalence of hypoglycemia was 23%.
This overall event rate was not only lower
than that of the DCCT intensive group but
was far lower than rates recently reported
with conventional treatment from other
areas of the world (8,9), suggesting that
the true rate of hypoglycemia may have
been considerably higher than was ob-
served. The very low frequency of multi-
ple episodes of severe hypoglycemia re-
ported by Dr. Moses reinforces this
possibility, since it contrasts sharply with
the DCCT data experience (7,10). Finally,

whether the definition of severe hypogly-
cemia used by Dr. Moses in the Australian
population was even similar to the DCCT
definition is not clear.

The unusually low mean HbAlc

results reported by Dr. Moses are also sur-
prising, since he noted that in the Illawara
area of Australia "the dominant philoso-
phy of care involves the prescription of an
exact carbohydrate-portion diet and a
fixed dose of insulin. . .and patients are
discouraged in a majority of instances
from varying their doses of insulin and
very few actually do so." This is in con-
trast to the intensive insulin treatment
regimens that most clinicians and investi-
gators find necessary in order to achieve
HbAlc levels of-7.0% in IDDM. This fur-
ther raises the question of how complete
the insulin dependency of this particular
Australian sample is, given the excellent
mean HbAlc levels they report, albeit
based on one test.

We do not disagree with Dr.
Moses "that diabetic control and the rate
of hypoglycemia are likely to have many
different determinants." However, we be-
lieve that the DCCT results, even if ob-
tained in a research setting, represent the
best available estimates of the risk-to-
benefit ratio of intensive treatment that
successfully reduces the microvascular
and neuropathic complications of IDDM.
Therefore, we continue to recommend in-
tensive therapy as practiced in the DCCT
with the goal of lowering HbAlc toward
normal, keeping in mind the risk of hy-
poglycemia and paying constant attention
to its prevention by emphasizing regular
patterns of eating and exercise, frequent
self blood glucose monitoring, and proac-
tive adjustment of insulin doses.
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Because there is no other forum to
discuss health-care politics in rela-
tion to diabetes, this submission

questions the presumed direction of the
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