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LETTER TO THE EDITOR

Exenatide and dulaglutide is a weekly injection type of Glucagon-like
peptide-1 (GLP-1) analogue to treat patients with type 2 diabetes mellitus.
However, we were unable to identify any reported evidence for the safety
of both exenatide and dulaglutide when people have a loss of appetite. To
address this issue, the corresponding author elected to undergo a 72 h
fasting condition subsequent to a single injection of either exenatide or
dulaglutide on different day. Interstitial glucose levels were determined by
Free Style Libre (Abbotto Diabetes Care Ltd. UK.) every 15 minutes.
Hypoglycemia was experienced approximately 46 hours after the initiation
of starvation GLP-1 analogue injections. Thus, it is speculated that weekly
injection type of GLP-1 analogue is safe for up to approximately 46 hours
when individuals do not ingest any calories.

Fasting condition requires increment of gluconeogenesis by counter
regulatory hormones to avoid hypoglycemia. Exenatide and dulaglutide is
a weekly injection type of Glucagon-like peptide-1 (GLP-1) analogue to
treat patients with type 2 diabetes mellitus (1). GLP-1 stimulates
pancreatic cells to secrete insulin in a glucose-dependent manner and
therefore is considered less likely to cause hypoglycemia compared to
insulin injection or sulfonylurea therapy (2). However, we were unable to
identify any reported evidence for the safety of both exenatide and
dulaglutide when patients have a loss of appetite. To address this issue, the
corresponding author was elected to undergo a 72-h fasting condition. The
corresponding author was 60 years old with a body mass index of 25.5
(kg/m2) and with normal glucose tolerance based on 75 g oral glucose
tolerance test. During the 72-fasting condition, he was allowed to freely
ingest water containing trace amount of sodium chloride. He was a naïve
to exenatide and dulaglutide and was given a single either exenatide (2
mg) or dulaglutide injection (0.75 mg) at 9:00 pm and the fasting period
began 48 hours later from either exenatide or dulaglutide injection. During
this time frame, interstitial glucose levels were determined by
FreeStyleLibre (Abbotto Diabetes Care Ltd. UK.) every 15 minutes and
the fasting state was terminated when interstitial glucose levels were
below 80 mg/dL and hypoglycemic symptoms became apparent.

When weekly injection type of GLP-1 analogue was given under fasting
condition, hypoglycemia was experienced approximately 46 hours after
the injection of either exenatide or dulaglutide and the experiment was
discontinued as shown by * mark in Figure 1a and 1b.

Figure 1a) Interstitial glucose change during starvation with exenatide

Y-axis shows interstitial glucose levels measured by FreeStyleLibre and
interstitial glucose was measured every 15 minutes. X-axis shows times of
day. * mark represents point that the clinical examination was stopped.
Light blue line represents headache accompanied with hypoglycemia. Pink
line represents 80 mg/dL interstitial glucose level. Red line represents day
1, green line represents day 2, and blue line represents day 3 after
exenatide was injected which is shown by purple arrow.

Figure 1b) Interstitial glucose change during starvation with
dulaglutide
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Y-axis shows interstitial glucose levels measured by Free Style Libre and
interstitial glucose was measured every 15 minutes. X-axis shows times of
day. * mark represents point that the clinical examination was stopped.
Light blue line represents headache accompanied with hypoglycemia. Pink
line represents 80 mg/dL interstitial glucose level. Red line represents day
1, green line represents day 2, and blue line represents day 3 after
dulaglutide was injected which is shown by purple arrow.

Brock et al. (3) reported that the counter-regulatory response during 48 h of
subcutaneous GLP-1 infusion was preserved despite 48 h fasting with no
apparent increased risk of hypoglycemic episodes although the GLP-1
analog in their study was daily injection type. Based on these observations,
they concluded that use of long-acting GLP-1 analogues may not increase
the risk of hypoglycemia (3). Seino et al. (4) reported that under acute
hypoglycemic condition, daily injection type of GLP-1 analogue does not
affect glucagon response. However, our study design is different from that
of their studies. Firstly, we used exenatide and dulaglutide to the same
individual which is a weekly injection type. Secondly, weekly injection type
of GLP-1 analogue produces higher concentration of active GLP-1
compared to daily injection type of GLP-1 (5). Based on our observation,
we newly discovered that both exenatide and dulaglutide is safe for up to
approximately 46 hours when an individual does not ingest any calories.
However, if an individual exhibits illnesses or other issues such as vomiting
or diarrhea accompanied with loss of appetite, it is likely that the risk of

hypoglycemia with either exenatide or dulaglitide mono therapy will be
greatly increased.
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