
OBSERVATIONS

The Circadian Study:

The Get-Up Phenomenon in
Type 1 Diabetes

Continuous subcutaneous insulin in-
fusion (CSII) is the most advanced
form of insulin administration in pa-

tients with type 1 diabetes. CSII can be
initiated by one basal rate, providing the
same amount of insulin every hour for the
whole day, or by multiple basal rates pro-
viding a circadian variation of basal insu-
lin with an increased infusion rate in the
morning and evening hours (1). A circa-
dian basal rate is considered to be closer
to physiology and therefore to result in
better glycemic control. Improved glyce-
mia is thought to result mainly from an
increase in insulin delivery in the early
morning hours to antagonize the dawn
phenomenon (2–4).

Individual adaptation of basal rates is
time-consuming and frequently involves
fasting tests. The better the starting basal
rate fits the individual physiological basal
insulin needs, the easier this procedure
will be. The literature is sparse in terms of
evidence of the importance of different
starting basal rates. With this pilot trial,
we established procedures and end points
to demonstrate the feasibility of a large-
scale trial that compares CSII therapy ini-
tiation and adaptation with different basal
rate profiles.

The study included 12 adults with
type 1 diabetes on CSII with A1C �8.5%
and BMI �27 kg/m2. Subjects were ran-
domized 1:1 to the insulin pump therapy
with one basal rate or multiple basal rates.
During a structured therapy adaptation
phase, subjects had scheduled standard

meals and performed scheduled blood
glucose measurements.

Mean 24-h blood glucose profiles
during the adaptation period showed
higher values in the one basal rate group,
especially during daytime. Mean blood
glucose levels for this period were 152 �
8 mg/dl in the one basal rate group and
132 � 9 mg/dl in the circadian group.
Time outside the target BG range (70–
140 mg/dl) was 10 h and 41 min in the
one basal rate group vs. 7 h and 54 min in
the circadian group.

We would like to highlight the fol-
lowing observation: subjects in the one
basal rate group showed a blood glucose
increase of 4.6 � 6.4 mg/dl per hour
between 4:00 A.M. and wake up and a
more pronounced blood glucose in-
crease of 26.6 � 10.2 mg � dl�1 � h�1

between getting up at 6:50 A.M. and
breakfast (8:00 A.M.). We propose that the
second blood glucose increase, previously
referred to as the “rising phenomenon,”
should be named the “get-up phenome-
non” (5). The get-up phenomenon is
caused by starting morning activities and
seems to have a more pronounced effect
than the dawn phenomenon. In the circa-
dian group, the dawn phenomenon and
the get-up phenomenon were antago-
nized by the increasing basal rates, result-
ing in blood glucose decreases of 7.2 �
4.3 and 19.5 � 13.9 mg � dl�1 � h�1,
respectively.

In a large-scale trial, it will be inter-
esting to further investigate the impact of
the get-up phenomenon on achieving im-
proved glycemia and optimizing insulin
adaption procedures according to the in-
dividual morning activities.
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