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Use of an Ultrarapid Acting Insulin Analog with Control-IQ:
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Dear Editor,

Postprandial glycemic control remains challenging
for people with type 1 diabetes (T1D) even with the use

of newer technologies such as automated insulin delivery
(AID) systems. Newer insulin formulations aim to decrease
postprandial glucose excursions through the use of excipients
that accelerate insulin absorption. Ultrarapid lispro (URLi)
has been found to be superior to traditional analogs at con-
trolling postprandial glucose in adults with diabetes using both
multiple daily injections1 and continuous insulin infusion.2

At this time, several reports have been published on the use
of ultrarapid acting insulin analogs in the AID systems that
are currently available, however, virtually all of these reports
found no clear benefit.3–5 Here we report a case of improved
glycemic control in an already well-controlled patient while
using URLi with Control-IQ. To the best of our knowledge,
this is the first report of ultrarapid acting insulin use with
Control-IQ.

We compared continuous glucose monitoring (CGM) and
pump data in a 19-year-old female with T1D who obtained
URLi from her primary care office. She used URLi with
her Tandem t:slimX2 pump with Control-IQ technology
(13 weeks), then returned to using insulin aspart (4 weeks)
without altering the timing of her boluses in relation to meal
intake (0–15 min before eating based on CGM trends).

Average total daily insulin was similar with both insulin
analogs (48.6 U vs. 46.9 U). The patient followed a low car-
bohydrate diet throughout the time period analyzed, with

slightly more carbohydrates eaten while using URLi (average
43 g vs. 34 g). Time in range (70–180 mg/dL) was higher with
the use of URLi (90.9% – 6.9% vs. 84.9% – 6.0%) with time
in the euglycemic range (70–140 mg/dL) over 10% higher
(79.2% vs. 68.8%). Time spent in hypoglycemia was lower
when using URLi (2.4% vs. 4.9%) and the patient required
fewer average daily boluses (5.9 vs. 6.7).

As seen in Figure 1, the daily CGM profile on URLi was
notably tighter. Average CGM with URLi was 113 mg/dL
compared with 121 mg/dL with aspart. The patient’s HbA1c
remained <6% during routine clinic visits around this time.
No adverse events were reported while using URLi, includ-
ing no reports of increased occlusions.

Postprandial glucose control remains challenging even
with use of AID systems, and faster acting insulin formula-
tions continue to be an area of great interest in improving
this issue for people with diabetes. Although it appears that
ultrarapid acting insulin analogs may not offer clear benefits
when used with some AID systems, potential for benefit in
other controllers that utilize automated boluses in addition
to basal modulations remains to be determined.

Glycemic control was unexpectedly improved in this
well-controlled patient consuming a low carbohydrate diet
using the Tandem Control-IQ system, suggesting potential
for even greater benefits in populations with worse glycemic
control and greater postprandial glucose excursions. Larger
randomized studies are clearly warranted to determine the
impact of using URLi with AID systems, both with the
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current control algorithms and with modified algorithms that
take updated pharmacokinetic and pharmacodynamic pro-
files into account.
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FIG. 1. Average 24-h CGM profiles (URLi vs. Aspart). CGM, continuous glucose monitoring; URLi, ultrarapid lispro.
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