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ORIGINAL

Suicide attempt by an overdose of sitagliptin, an oral
hypoglycemic agent: A case report and a review of the

literature
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Abstract. Dipeptidyl peptidase-4 (DPP-4) inhibitors are a newer class of oral hypoglycemic agents for the management of
diabetes that elevate the plasma concentration of active glucagon-like peptide-1 via inhibition of DPP-4. They effectively
lower not only glycosylated hemoglobin levels, but also fasting and postprandial plasma glucose levels. Patients with
diabetes occasionally consume an overdose of oral hypoglycemic agents in suicide attempts: the prevalence of depression
is high in patients with diabetes, and depression is a strong risk factor for suicide. We encountered an 86-year-old woman
with type 2 diabetes and depression, who was transferred to the emergency room 4h after ingestion of 1,700 mg of the
DPP-4 inhibitor sitagliptin (1,700 mg is 17 times greater than the approved maximum dose). Upon arrival, she was fully
conscious, plasma glucose was 124 mg/dL, and serum immunoreactive insulin level was 5.81 pU/mL. Thereafter, the
plasma concentration of sitagliptin rose to 3,793 nM, which is 4.5 times higher than the value found under regular treatment
with the maximum dose. The patient did not suffer from hypoglycemia, suggesting that a single oral overdose of sitagliptin
is unlikely to cause hypoglycemia. A literature review of oral anti-diabetic agents revealed that overdose of biguanides is
occasionally fatal when immediate intensive care is not provided. In summary, sitagliptin is a good treatment option for

diabetic elderly patients or patients with psychiatric disorders who are suicidal and do not require insulin.
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DIPEPTIDYL PEPTIDASE-4 (DPP-4) inhibi-
tors have recently been approved worldwide for the
management of diabetes. Although insulin is a well-
known anti-diabetic agent that is occasionally used for
attempting suicide, the effect of an oral overdose of
anti-diabetic agents, such as sitagliptin, a DPP-4 inhib-
itor, remains unclear. The incidence of hypoglycemia
across a range of sitagliptin doses (50, 100, and 200
mg) in a 12-week double-blind randomized controlled
study in Japanese patients with type 2 diabetes mel-
litus was as low as 1.3-4.4% [1]. We present a case
report of sitagliptin overdose in a suicide attempt. We
also review the literature on overdose with oral anti-
diabetic agents, and highlight the best use of oral anti-

Submitted Aug. 5, 2011; Accepted Jan. 13, 2012 as EJ11-0390
Released online in J-STAGE as advance publication Jan.21, 2012
Correspondence to: Shinya Furukawa, M.D., Ph.D., Department
of Gastroenterology and Metabology, Ehime University Graduate
School of Medicine, Shitsukawa, Toon, Ehime 791-0295, Japan.
E-mail: shinya.furukawa@gmail.com

©The Japan Endocrine Society

diabetic agents in elderly people and in patients with
psychiatric disorders.

Case Report

An 86-year-old woman with a 10-year history of
type 2 diabetes mellitus was admitted to our hospital
after sitagliptin overdose (1,700 mg: 34 tablets, 50 mg
each) in a suicide attempt. She had been suffering from
depression, and was prescribed sitagliptin 50 mg/day for
10 months; her HbAlc levels were stable at about 7.9%
(National Glycohemoglobin Standardization Program).
On admission, she was conscious and alert. Her blood
pressure was 124/80 mm Hg and body temperature was
36.5°C. Blood glucose and immunoreactive insulin lev-
els were 124 mg/dL and 5.81 pU/mL, respectively. Other
laboratory data were as follows: hemoglobin level, 12.3
g/dL; platelet count, 22.2 x 10*uL; aspartate transami-
nase level, 18 U/L; alanine transaminase, 11 U/L; creati-
nine level, 0.89 mg/dL; and HbA1c level, 8.2%.
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The patient was treated with 500 mL of 4.3% glu-
cose intravenously at a rate of 20 mL/min for the first
10 minutes. She was maintained on 1 L of intravenous
4.3% glucose for 10 hours until the following morning.
As a total, we used 52 g glucose to prevent hypogly-
cemia. She did not suffer from hypoglycemia, and the
next morning, she was allowed to have breakfast. She
then resumed oral administration of 50 mg of sitaglip-
tin at midday. After hospitalization, her blood glucose
levels were monitored frequently (once every hour)
for 10 hours, and they fluctuated between 130 and 200
mg/dL. Thereafter, preprandial and postprandial blood
glucose levels were measured for 3 days, and hypogly-
cemia did not occur.

Serial plasma concentrations of sitagliptin were
measured using protein precipitation and tandem mass
spectrometry as reported elsewhere [2]. The levels of
sitagliptin in the plasma the day before, 16 h after, and
7 days after the overdose were 197, 3,793, and 686
nM, respectively. The patient has since been followed
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up in an outpatient clinic without any adverse events
being noted.

Literature Review

We conducted a MEDLINE review of the relevant
medical literature on overdose with oral anti-diabetic
agents, excluding co-injection of insulin, published
from January 1960 to November 2011. We identi-
fied all reported cases and reviews using the following
search terms: overdose, suicide, intentional, hypogly-
cemia, sulfonylureas (SU), biguanides, and diabetes.

Relevant publications were evaluated, and the
information has been summarized in Tables 1 and 2.
Although we found reports on SU, biguanides, and
meglitinides, there were no reports on a-glucosidase
inhibitors and thiazolidinediones.

Sulfonylureas
There were 7 full articles describing SU overdose

Table 1 Clinical characteristics and outcome of previously reported sulfonylureas overdose

Age Intentional

Psychiatric

Suicide  Minchausen Accidental

First author [reference] Number (range) overdose  disorders attempt syndrome Death overdose Death
Dougherty PP. [3] 13 ‘(‘f_’—é%? 2 0 2 N/A N/A 3 0
Glatstein M. [4] 10 8(§j67')6 4 N/A 4 N/A 0 6 0
. 41+15
McLaughlin SA. [5] 9 (19-63) 5 N/A 4 N/A 0 3 0
Quadrani DA. [6] 93 S(fj%)o N/A N/A N/A N/A 0 N/A N/A
Dewitt CR. [7] 76 ?8221‘)‘ 6 N/A N/A 3 N/A 11 N/A
Klonoff DC. [8] 69 35+14 26 9 N/A N/A N/A 43 N/A
36+19
CarrR. [9] 8 (5.46) 2 N/A N/A N/A 0 1 0
Table 2 Clinical characteristics and outcome of previously reported biguanides overdose
First author [reference] = Number Age Intentional SUIC'de* MALA Death A_cmde_n tal MALA  Death
(range) overdose attempt ingestion
Forrester MB. [10] 1528 (28'_596) 439 420 N/A N/A 1039 N/A N/A
Wills BK. [11] 412 N/A 219 N/A 13 N/A 190 1 N/A
von Mach MA. [12] 109 N/A 62 62 6 3 47 8 1
Peters N. [13] 160 66.8+13.6 5 5 3 0 N/A N/A N/A

*includes suspicious suicide attempt **The age was available in 1316 patients.
MALA, metformin-associated lactic acidosis; N/A, not applicable
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and each included at least 8 patients (Table 1). Of
these 7 articles, 2 were from pediatric centers and 5
from adult-care facilities. There were 10 patients
from 3 reports in total who overdosed on SU in sui-
cide attempts [3-5]. Their ages ranged from 13 to 44
years and 8 of them (80%) were younger than 20 years.
They were all treated appropriately with a combina-
tion of charcoal, octreotide, and dextrose. Quadrani
et al. reported on 93 children (mean age, 3.5 (from 1
to 16) years) who were each given an overdose of SU
by a parent suffering from Minchausen syndrome [6].
The remaining 3 reports did not give detailed infor-
mation on the suicide attempts, but included patients
who had self-destructive habits, psychiatric disorders
(including Miinchausen syndrome), or caregivers with
Minchausen syndrome and were given an overdose of
SU intentionally [7-9].

Biguanides

There were 4 relevant reports including more than 100
patients that described biguanides (metformin) overdose
in suicide attempts (Table 2). The Texas Poison Center
Control Network reported on 1,528 patients (58% of
them also used either non-biguanide oral hypoglycemic
agents or insulin), and indentified that those whose over-
doses were more than 5,000 mg and less than 2,500 mg
of metformin differed in the rate of suspected attempted
suicide (81% vs. 6%), serious final medical outcome
(19% vs. 6%), and referral to healthcare facilities (83%
vs. 3%) [10]. Patients who were suspected of attempted
suicide were also more likely to have co-ingestion com-
pared with those who were not. A similar report from
the Washington and Illinois Poison Center found that
13 of 219 suicidal patients who consumed an overdose
intentionally presented with metformin-associated lac-
tic acidosis (MALA), with 1 patient death [11]. Von
Mach et al. reported on 109 patients (mean age, 58
years) with metformin overdose from a poison center in
Germany, with 62 of them being suicidal. Six patients
suffered from complications due to MALA, and 4 of
them succumbed to the complications [12]. Peters et al.
reported on 30 patients (including 5 suicidal ones) from
an intensive care unit in France with MALA after met-
formin overdose, and all of them survived after appro-
priate care, with hemodialysis being the major compo-
nent of treatment [13].

Glinides
In Japan, there was only 1 case report on glinides

overdose in a suicide attempt. A 30-year-old non-di-
abetic woman with a history of psychiatric disorder
requiring minor tranquilizers was transferred to a hos-
pital an hour after an overdose of nateglinide that had
been prescribed for her diabetic partner [14]. After
careful monitoring of serum glucose and insulin levels,
she was discharged without any adverse events.

Discussion

Although the use of oral anti-diabetic agents differs
slightly among countries according to their guidelines
and treatment algorithms [15], any oral anti-diabetic
agent may lead to death when ingested excessively.
A review of overdose with oral anti-diabetic agents
showed that biguanides are likely to be the most fre-
quently encountered agent that may lead to death when
intensive care is not provided promptly, although SU
are not reported on as often as biguanides. There were
no reports of any patient deaths from SU overdose
as a suicide attempt. However, the age range for SU
overdose is much larger than that for biguanides. The
reports on SU include children who were given over-
doses by their caregivers who had Munchausen syn-
drome by proxy: this was not the original target popu-
lation of the literature review but this type of overdose
is noteworthy.

Sitagliptin is a very strong inhibitor of DPP-4, as
shown in a study of healthy subjects where single oral
dose (sitagliptin 50 mg) and multiple oral doses (sita-
gliptin 50 mg/day x 10 days ) resulted in 77.1% and
79.9% inhibitory potency, respectively. Interestingly,
its inhibitory potency remained above 93% at a much
higher dose of 800 mg [16]. These data suggest that
the inhibitory potency of DPP-4 reaches a plateau
despite elevated plasma sitagliptin levels. This partly
explains there was no sudden decrease in blood glu-
cose in the patient reported in our case study. It has
also been reported that sustained exposure to gluca-
gon-like peptide-1 at a high concentration can correct
hyperglycemia, but does not cause hypoglycemia due
to a glucose-dependent decline in plasma insulin levels
[17]. Strong inhibition of DPP-4 has the potential to
cause a sustained elevation of plasma incretin hormone
levels. However, due to the glucose-dependent nature
of the activity of incretins, this could also contribute to
preventing hypoglycemia after sitagliptin overdose.

Pharmacokinetic parameters (Tax and Cinax) after a
single oral dose of sitagliptin (400 mg and 800 mg) in
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healthy volunteers have been reported as follows: 1.5 h
and 3640 nM, respectively, for 400 mg; and 1.0 h and
11,100 nM, respectively, for 800 mg [16]. This study
showed that the immediate absorption of sitagliptin is
followed by the rapid rise in plasma sitagliptin levels.
The maximum plasma level of sitagliptin was 3,790
nM in the woman in our case report: she had ingested
1,700 mg of sitagliptin, which is equivalent to the Cyax
in a healthy volunteer ingesting sitagliptin 400 mg
for 10 consecutive days. In addition, Herman et al.
reported that that single oral dose of 600 mg sitagliptin
resulted in a Cpay Of 7,000- 8,440 nM at 1.5-2 h after
drug administration. However, the drug concentration
declined to less than 1,000 nM at 16 h after ingestion in
the healthy subjects [18]. Taken together with the fact
that the patient in our case report had plasma sitaglip-
tin levels of 3,793 nM at 16 h after drug ingestion, it is
easy to speculate that the patient was exposed to a sig-
nificantly higher plasma sitagliptin level for a longer
time than has been described in any reports available
so far. Even so, the patient showed neither symptom-

atic hypoglycemia nor any other adverse effects, sug-
gesting that sitagliptin taken alone is a safe oral anti-
hyperglycemic agent.

We could not completely exclude nocturnal hypo-
glycemia in our elderly patient who ingested 1,700
mg of sitagliptin. However, we did not observe evi-
dent hypoglycemia in this patient despite monitoring
her blood glucose concentration carefully every few
hours. This may be because: (1) blood glucose prior
to the overdose of sitagliptin was poorly controlled; (2)
it was a single oral overdose of sitagliptin; or (3) she
did not take any other medications except sitagliptin.
Nevertheless, we were able to find markedly elevated
plasma sitagliptin levels even 16 h after drug ingestion.
In conclusion, the present data suggest that a single
overdose of sitagliptin is unlikely to cause fatal hypo-
glycemia and is thus one of the low-risk oral hypogly-
cemic agents. Sitagliptin should be considered for the
treatment of diabetes in elderly people and in patients
with psychiatric disorders who are suicidal.
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