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Introduction
he use of insulin to decrease
complications associated with
diabetes currently focuses on
attempts to control elevated glucose
levels. This has often been balanced
with a calculated risk potential for
over-treatment and resultant hypogly-
cemia. This subsequent hypoglycemia
can have a greater effect on morbidity
and mortality for patients with type
1 diabetes, who are reliant on exoge-
nous insulin, and extreme hypoglyce-
mic events are directly associated with
substantial overall health care costs
(1). Current therapy for acute, severe
hypoglycemia includes a glucagon
emergency kit (GEK), which is effec-
tive when used correctly. However,
training on how to appropriately as-
semble the GEK is rare, and admin-
istration of emergency glucagon can
be complicated for the inexperienced.
Glucagon, a peptide hormone
normally produced endogenously in
the pancreas, acts as an agonist at
the glucagon receptor, initiating a
pathway resulting in the conversion
of glycogen in the liver to the more
accessible form of glucose that can be
released into the blood. Exogenous
glucagon is currently available in a
powder that must be reconstituted
in solution immediately before intra-
muscular or intravenous delivery due
to its instability in solution (2,3).
Xeris Pharmaceuticals has submitted
new drug applications to both the
U.S. Food and Drug Administration
(FDA) and the European Medicines
Agency (EMA) for a new glucagon

formulation addressing the historical
complication of instability in solu-
tion. The company proposes a novel,
ready-to-use, liquid-stable glucagon in
an auto-injector that does not require
mixing before use.

Indications

On its new drug application (NDA),
the manufacturer is seeking an indica-
tion for the treatment of severe acute
hypoglycemia in patients with dia-
betes treated with insulin. The com-
pany is also seeking an orphan drug
status designation with indications
for congenital hyperinsulinemic hy-
poglycemia and post—bariatric surgery
hypoglycemia.

Mechanism of Action
The Gvoke HypoPen subcutaneous-
ly administers a liquid-stable but
nonaqueous glucagon formulation
that contains a human recombinant
DNA-—derived amino acid polypeptide
similar to that used in the currently
available GEK. Glucagon is an ago-
nist for glycogen receptors, initiating
the conversion of stored glycogen into
glucose and thereby increasing the
concentration of glucose in the blood.
The glucagon formulation is pack-
aged in a ready-to-deliver auto-injector
similar to the epinephrine rescue pens
used for anaphylaxis. A freeze-dried
powder that contains glucagon; treha-
lose, hydroxyethyl, or a similar starch
with a glycine buffer (maintaining
a pH of 2.0-3.5); a surfactant; an
antioxidant; and a chelating agent is
combined with a polar aprotic liquid
comprising triacetin, thereby prevent-
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ing the aggregation and fibrillation
of the glucagon that is normally
propagated by aqueous solutions.
This process creates a low-volume,
highly concentrated solution (4). The
auto-injector will be available in two
premeasured doses: a 0.5 mg/0.1 mL
dose for pediatric administration and
a 1 mg/0.2 mL dose for adolescent
and adult administration (5).

Potential Advantages

The ease of use of an auto-injector and
a decrease in the number of steps cur-
rently required to reconstitute gluca-
gon powder for injection are meaning-
ful advantages. The auto-injector was
shown to have a significantly higher
success rate in delivering a full gluca-
gon dose during simulated emergen-
cies with both trained and untrained
users (6). The glucagon auto-injector
also more quickly resolved global hy-
poglycemia symptoms compared to
the current GEK (6).

This novel delivery system requires
only two simple steps. First, users
must remove the cap from the pen.
Second, they must press the auto-
injector against the skin, holding for 5
seconds. Upon contact with the skin,
the auto-injector delivers a rescue dose
of glucagon (6). No calibration of the
dose is required (6).

Additionally, with this device,
there is no exposed needle. The nee-
dle is protected by a sheath guard,
and the needle itself retracts into
the body of the auto-injector after
administration, making uninten-
tional needle sticks less likely. Due
to the low volume of the dose,
there is less associated injection-
site pain than compared to the GEK
(4). Finally, studies indicate that the
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medication in this device can be
stored at room temperature for 2 years
with no refrigeration required at any

time (4).

Potential Disadvantages

This nonaqueous solution is delivered
subcutaneously, so it does not decrease
the potential side effects of nausea and
vomiting associated with parenterally
delivered glucagon compared to the

GEK (6).

Cost

A link between more prompt treat-
ment and length of hospital stay has
been established through historical
data associated with the GEK, and
ease of use may lead to a decrease in
overall health care costs (7). However,
because this novel glucagon product
has not yet been approved by the
FDA, there is currently only specu-
lation regarding its potential market
price. The manufacturer has stated it
intends initially to match the current
average wholesale price of the GEK
auto-injector (5).

Comments

The novel solution technology em-
ployed for this product may have im-
plications for use with future glucagon
delivery designs such as a bihormonal
artificial pancreas closed-loop system
that delivers both insulin and gluca-
gon (5). An additional liquid-stable
glucagon analog formulation in devel-
opment by Adocia may create future
competition for the Xeris product,
leading to subsequent lower costs to
consumers.

Bottom Line
This shelf-stable, premixed auto-
injector for the treatment of acute hy-

poglycemia has proven to be quicker
and less complicated to administer by
trained and untrained users alike, with
a 99% success rate for full dose de-
livery (6). The Gvoke HypoPen auto-
injector is equally efficacious com-
pared to the currently available GEK
for use in adults and children (5).
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