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The rapid-acting insulin analogues are
structurally similar to human insulin

except for modification of one (aspart)
or two (lispro, glulisine) amino acids.
These changes reduce the insulin’s
propensity to form hexamers and
increase dissociation into dimers and
monomers after subcutaneous
injection.1 They offer similar glycaemic
control and risk of hypoglycaemia1 but
are associated with a lower risk of hypo-
glycaemia than soluble insulin. 

Pharmacodynamics
Rapid-acting insulins have a faster
onset, earlier peak and shorter duration
of action, and less inter-patient variabil-
ity, than soluble insulin (see Table 1).
They are injected immediately before a
meal (whereas soluble insulin is injected 
15–30 minutes beforehand) or soon
after, more closely mimicking the physi-
ological effects of prandial insulin than
soluble insulin. This makes them more
convenient to use. 

The absorption of insulin aspart
(NovoRapid) and insulin lispro (Humalog)
may be slightly slower than that of
insulin glulisine (Apidra). This is because
they are stabilised with zinc, which
delays the monomerisation of insulin,
whereas glulisine is stabilised with
polysorbate 20, which enhances pene-
tration into subcutaneous fat. 

Although insulin glulisine achieves a
greater hypoglycaemic effect in the first

30–60 minutes after administration,
especially in obese patients, this does
not significantly improve glycaemic con-
trol over 10 hours or clinical efficacy.1

Prescribing insulins
Rapid acting insulin analogues are nor-
mally prescribed as part of a regimen
that includes an intermediate-acting or
long-acting insulin; all are suitable for
use in an insulin pump. All are licensed
for use by adults and children; a lower
age limit is specified for insulin aspart
(two years) and insulin glulisine (six
years) but not insulin lispro. 

Insulin requirements may be
reduced in patients with renal or hepatic
impairment but there is no clinically sig-
nificant effect on the pharmacokinetics
of rapid-acting analogue insulins.

When supplying insulins, the patient
should be shown the container to confirm
that it is the version they expect. Patients
should be given an insulin passport,
which provides a record of their current
insulins and emergency information, and
printed information on the safe use of
insulin.

Pregnancy
Insulin aspart and insulin lispro are not
known to be harmful and may be used
during pregnancy. There is no evidence
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from preclinical models that insulin gluli-
sine is harmful but experience in preg-
nant women is limited.

Formulations
All the rapid acting insulin analogues
are available as cartridges, prefilled

pens and vials. The injection devices
allow dose adjustment in increments of
one unit and have a dose range up to
either 60 or 80 units. Biphasic premixed
formulations with the intermediate-act-
ing protamine-crystallised insulin ana-
logue are also available, offering a rapid

onset of action but a prolonged duration
of up to 15 hours for insulin lispro and
up to 24 hours for insulin aspart. Insulin
glulisine can be mixed with the interme-
diate-acting NPH human insulin but not
other insulins.

Storage
Although rapid acting insulin analogues
should be stored in a refrigerator before
dispensing, they should be stored at
room temperature after first use or
when being carried as a spare. Insulins
should be inspected before use and dis-
carded if the contents are not clear,
colourless and free of particles. Any of
these signs indicates insulin degrada-
tion sufficient to affect glycaemic con-
trol.
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Table 1. Soluble insulin and rapid-acting insulin analogues

Place in therapy
Stephen Bain
Rapid-acting insulin analogues (hence-
forth “analogues”) have been available in
the UK since insulin lispro was launched
in 1996. The major advantage of ana-
logues is their convenience as they can
be injected immediately before (or shortly
after) meals, rather than needing a 15–
30 minute lead-in as is the case for solu-
ble human insulin. This has led to
analogues almost entirely replacing solu-
ble insulin in basal-bolus regimens (three
prandial injections supplementing basal
insulin) and thus they are the usual choice
in type 1 diabetes. They also have a place
in type 2 diabetes patients who have esca-
lation from a basal-only regimen, where a
single prandial injection is added for the
main meal (so-called “basal-plus”).

In theory, titration of analogue
insulins should be based on post-pran-
dial (two-hour) glucose monitoring, how-
ever, this has not been widely accepted.
More frequent adoption of carbohydrate
counting in the UK has led to dose
adjustment based on individualised
insulin-to-carbohydrate ratios. These cal-
culations can be aided by modern glu-
cose meters, which take into account
pre-meal glucose levels and the impact
of any residual background insulin.

Developments in analogue insulin
have been limited over the past 18 years
but research continues. U200 insulin
lispro (double the concentration of the
standard preparation) was approved for
use in Europe on 20 October 2014,
allowing for smaller injection volumes.
Insulin aspart is now available as a fixed
mixture with the ultra-long acting insulin

analogue, degludec (not launched in
UK); this is the first example of a rapid
and long-acting analogue formulation. 

Finally, ultra-rapid acting analogues
are in development and, along with
biosimilar versions of the current ana-
logues, this will make the market place
very complex. It will be up to diabetes
professionals to decide the place of
these various preparations in therapy.
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Insulin Onset of Peak effect Formulations Basic cost
effect

Soluble 30–60 min 2–4 hr Solution for injection £7.48–15.68 10ml vial
cartridge AutoPen Classic,  £17.50–19.08, 5x3ml
AutoPen 24, HumaPen,
ClickSTAR)

Aspart 10–20 min 1–3 hr Solution for injection £14.08 10ml vial
cartridge (PenFill) prefilled £28.31, 5x3ml
pen (FlexPen, FlexTouch) £30.60, £32.13 5x3ml

Glulisine 10–20 min 1–2 hr Solution for injection £16.00 10ml vial
cartridge (ClickSTAR, £28.30 5x3ml
AutoStar 24) prefilled
pen (Solostar)

Lispro 15 min0 1–2 hr Solution for injection £16.61 10ml vial 
cartridge (AutoPen Classic, £28.31 5x3ml 
HumaPen) prefilled pen £29.46 5x3ml
(KwikPen)


