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Abstract

leakage from injection sites.
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The effects of needle gauge and length on the efficacy and tolerability of insulin injection therapy are becoming
better understood. This analysis discusses some of these effects and comments on a new study by Ignaut and
Fu in this issue of Journal of Diabetes Science and Technology on the effects of needle length on insulin diluent

Litiation of insulin injection therapy remains
challenging for both patients and those who care for
them. The psychological aspects of why this process is
difficult have been well described.! In addition to delays
in starting insulin therapy, there are patients who miss
prescribed insulin injections, which negatively impacts
glycemic control.?

Injecting insulin is increasingly recognized as a likely
part of therapy during the lifetimes of most patients
with diabetes. Efforts have been made to increase
health care professionals’ awareness of optimal insulin
injection technique and site management.®> To overcome
the difficulties of using syringes, insulin pen technology
was developed. This has been shown to improve dosing
accuracy* and to be preferred by many patients.® Given
the effort to develop improvements in insulin injection
technology, it may seem surprising that a better under-
standing of the role of insulin needle length is a relatively
recent development.

Thinner, shorter needles might seem to be an obvious
choice to make the transition to insulin easier. However,
the conventional wisdom for many years regarding
needle length was that patients require longer needles
in order to reduce leakage and improve insulin delivery,
particularly with obese patients. Studies have challenged
this assumption.

Skin thickness can be measured noninvasively and
accurately with ultrasound technology. There is now a
body of knowledge regarding skin thickness, showing
that the dermis is fairly consistently thin and that
needles of 4-5 mm reliably provide access to the
subcutaneous space,® avoiding muscle tissue. The data
showed remarkable consistency with small differences
across gender, age, race, and body mass index. Shorter
needles may also be less likely to deliver medication
doses intramuscularly inadvertently.” This provides an
important foundation for the informed choice of needle
length for insulin therapy.
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Two animal studies provide helpful data regarding back-
flow (i.e., leakage) from the injection site. Wittmann and
colleagues® demonstrated in an ex vivo pork rind model
that leakage of insulin marked with a radiolabel was
not substantially different between 12- and 4.5 mm
needles. Juul and associates’ injected pigskin with 0.4 ml
of a radiopaque dye with 8 mm (30 g), 5 mm (32 g),
and 3 mm (34 g) needles. Analysis by histology and
three-dimensional computed tomography resulted in
predictable deposition into the subcutaneous layer by all
three needles. Leakage was assessed and found to be
least with the shortest needles; however, supplementary
experiments were done and showing this to have resulted
from the fine gauge (rather than the short length) of
the needles.

There have been clinical trials showing the noninferiority
of short needles in both type 1 and type 2 patients in
terms of hemoglobin Alc!? Trials in obese patients are
fewer in number but appear to show results consistent
with leaner patients.!!

In this issue of Journal of Diabetes Science and Technology,
Ignaut and Fu'?> detail another aspect of injection with
needles—that of fluid leakage. Leakage fluid was
collected with filter paper and weighed with an analytical
balance to calculate the leaked units. This method is
more accurate than the semiqualitative methods of leakage
analysis using either measurement of residual droplet size
or by comparing the droplet to a diagram or photo by
the subject or investigator.

Two volumes (0.2 and 0.6 ml) of injected insulin diluent
were studied in obese (body mass index 35.6 + 5.5 kg/m?)
patients with type 2 diabetes. These doses are well within
those expected to be used within this population of
patients with type 2 diabetes.

Data for bruising, bleeding, and pain were similar between
the two needle lengths, supporting the notion that shorter
insulin needles are appropriate for treatment of obese
patients with type 2 diabetes. Placed in context of other
available literature, there is now substantial evidence for
the noninferiority of shorter needles for insulin delivery.
This should simplify insulin starts for both practitioners
and patients.
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