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Liraglutide overdose: A case report and 
an updated review
Sharafaldeen Bin Nafisah*, Daliah Almatrafi, Khalid Al‑Mulhim
Department of Emergency, King Fahd Medical City, Riyadh, Saudi Arabia

Abstract:
Little is known about liraglutide overdose and in particular its association with hypoglycemia. The 
aim of this study was to report on an accidental case of liraglutide overdose and to review similar 
cases in the literature. Here, we report a case of a young female presented with an accidental 
injection of 18 mg of liraglutide subcutaneously. She presented with relative hypoglycemia with 
gastrointestinal symptoms that resembled pancreatitis. We concluded with several implications and 
policies targeting accidental injections from the use of such medication and similar subcutaneous 
medications in clinical practice.
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Introduction

Liraglutide, a long-acting glucagon-like 
peptide (GLP)‑1 analog, is an efficient 

medication for weight reduction and 
glycemic control. It increases satiety, delays 
gastric emptying, and enhances insulin 
secretions of beta cells.[1,2] An overdose of 
such medication may result in hypoglycemia. 
However, liraglutide overdose and its 
association with hypoglycemia need further 
elucidation.

Given this background, the present research 
aimed to report on an accidental case of 
liraglutide overdose and review the clinical 
features of such overdose cases from the 
literature.

Case Report

A 28-year-old female presented to the 
emergency department (ED) with an 
accidental injection of liraglutide 18 mg 
subcutaneously (18 mg/3 ml of pen 

injection SAXENDA). She shortly developed 
epigastric abdominal pain radiating to 
her back that was associated with nausea, 
vomiting, and sweating.

Her medical history revealed diabetes 
mellitus type II in addition to obesity (weight: 
109 kg with a body mass index of 40.5 kg/m2). 
The patient was prescribed metformin 
500 mg twice daily, in addition to a daily 
tablet of multivitamin.

Her vital signs were all within normal, 
and her blood glucose on arrival was 
4.6 mmol/L. Physical examination of the 
patient revealed normal conscious level with 
a soft and lax abdomen, and there was no 
focal tenderness. Venous blood gas revealed 
normal pH (7.40), PCO2 of 42 mmHg, normal 
HCO3 of 25.2 mEq/L, and normal lactate of 
0.6 mmol/L. She showed mild hypokalemia 
at 3.2 mmol/L, which was due to her 
vomiting. The rest of the electrolyte and renal 
panels was within normal. Her pancreatic 
panel revealed a normal lipase and amylase 
level as well as her C-peptide level.

The patient was kept under observation for 
16 h to monitor her hourly blood glucose 
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this drug causes weight reduction in obese diabetic 
patients. In our patient, we did not start the dextrose 
infusion until 7 h from the overdose onset and 3 from 
the gastrointestinal symptoms. The patient glucose was 
slightly low (4.6 mmol/L); however, the glucose level 
was numerically stable from the time of injections to 
the decision of dextrose supplementation. The patient 
received the first bolus of dextrose 50% after 2½ h from 
the onset of symptoms, as noted in Figure 1.

It is worth mentioning that, despite the infusion of 
dextrose 5%, dextrose 10%, and even boluses of dextrose 
50%, her gastrointestinal symptoms persisted and her 
blood glucose did not increase dramatically nor did it 
fall to lower limits. In agreement, another report revealed 
that one patient, following an overdose of 18 mg, had 
blood glucose level of 3.6 mmol/L, and yet, the patient 
recovered with supportive measures without dextrose 
supplementation.[6] This indicates that liraglutide 
overdose causes relative hypoglycemia, secondary to 
prolonged and persistent vomiting, and the lack of 
food intake within such period, rather than their insulin 
secretogenic properties.

We reviewed all the English-written articles about 
liraglutide overdose, illustrated in Table 1. The incidence 
of hypoglycemia in those with liraglutide overdose 
is 50% (n = 4). Only two of four patients required 
dextrose infusion[8] and two of the four patients were 
nondiabetic.[7,8]

Among those two, the patient who did not require 
dextrose received glucagon and did have a prior 
pancreatic insufficiency.[7] Furthermore, the variability 
in the amount overdosed from as little as 3 mg[9] to as 
high as 72 mg[5] without hypoglycemia further opposes 
the notion that liraglutide overdose is the cause of such 
hypoglycemia from a dose–response point of view and 
that other factors may have been implicated.

The occurrence of hypoglycemia in nondiabetic patients 
can be explained by the normal physiological expression 
of GLP-1 receptors, in contrast to those who were diabetic 
with similar but fewer receptors.[8-11]

Moreover, because pancreatic beta cells have an 
abundant GLP‑1 receptor, pancreatic insufficiency may 
be a protective factor against hypoglycemia as noted in 
one patient.[7,12]

We infer that liraglutide causes hypoglycemia secondary 
to the full activation of GLP-1 receptors when those 
receptors were normally expressed. This, in part, 
explains hypoglycemia as a side effect and in overdose 
cases without diabetes.   Besides, whether those receptors 
were downregulated or simply fewer than it should, 

levels. However, during this phase, the patient suffered 
from epigastric abdominal pain and persistent vomiting. 
She received three boluses of dextrose D50% (50 ml) 
and dextrose 5% and 10% infusion during her stay. 
Figure 1 illustrates the serum glucose level in relation to 
dextrose injections during the interval of ED stay. After 
the observation period with serial glucose, the patient 
became asymptomatic, her abdominal pain improved, 
and blood glucose levels were normal at 7.8 mmol/L.

After 15 months, the patient was found to be in good 
health. She did not continue liraglutide and did 
not further encounter episodes of hypoglycemia or 
pancreatitis.

Discussion

The association between liraglutide and hypoglycemia 
should be considered with respect to side effect and 
overdose. The side effect point of view, hypoglycemia 
has been reported for regular daily dose of 3 mg 
liraglutide.[3] Those who developed hypoglycemia had 
a history of overweight/obesity and diabetes mellitus 
type II. Although confounded by the use of sulfonylurea 
or insulin, such hypoglycemia incidences were found to 
be augmented but not mutually exclusive.

On the other hand, patients with liraglutide overdose 
presented with persistent nausea, vomiting, and 
diaphoresis in addition to a slight decrease in their 
blood glucose level.[4-8] Such presentation resembles 
hypoglycemia and may trigger the clinician to attempt 
to treat as such. This temptation is justifiable due to 
the paucity of information on the overdose of such 
medication and the fact that such drug is categorized 
as an antidiabetic medication. However, this raises a 
question of whether liraglutide-overdosed patients 
require dextrose infusion for the slight decrease in 
their serum glucose or whether their serum glucose 
reflects starvation from persistent vomiting, given that 

Figure 1: Illustrate the serum glucose level in relation to dextrose injections during 
the interval of emergency department stay
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as in those with pancreatic insufficiency or those with 
diabetes, were protective against hypoglycemia from 
overdose.

Thus, patients with an overdose from liraglutide without 
an underlying diabetes tend to manifest profound 
hypoglycemia that mandates treatment. Knowing that 
such medication is prescribed for diabetic patients, 
hypoglycemia from accidental injections tends to be 
mild and improves with only supportive care, mitigating 
dextrose infusion side effects from extravasation to 
overwhelming the overused pancreas.

Another important manifestation of liraglutide overdose 
includes gastrointestinal symptoms similar to the 
manifestation of pancreatitis. Beyond the previous notion, 
those symptoms were reported among overdosed and as a 
side effect.[4-8,13] Indeed, the association of liraglutide with 
subclinical pancreatitis has been reported,[12-14] but not 
with an overdose.[15] None of the reported overdose cases 
had pancreatitis during their acute illness and during 
their follow-up, as did our patient. Such gastrointestinal 
symptoms resolve with supportive care, including 
hydration and antiemetics and electrolyte monitoring.

The role of octreotide in liraglutide overdose remains 
unclear despite their theoretical effect of targeting 
insulin secretion similar to sulfonylurea toxicity. Neither 
symptom improvement nor dextrose level changed in 
our patient despite the supplementation of octreotide, 
as shown in Figure 1. Likewise, octreotide did not affect 
the gastrointestinal manifestation in one patient and did 
not prevent the second hypoglycemic attack.[8]

Little is published on the use of glucagon in such toxicity, 
despite liraglutide suppression of elevated glucagon 
secretion.[2] Such suppression needs further evaluation 
in overdose.

Conclusions

There are several implications that mandate attention. 
The number of accidental injections was 57.1% (n = 4) 
in all the reported cases. This is due to the unfamiliarity 

with the medication route of delivery as reported by our 
patient, especially to self‑administer for the first time.

We urge clinicians prescribing liraglutide to have the 
first dose administered by the patient in their clinic either 
under their supervision or that of a health-care provider. 
Such practical education will overcome communication 
and transcription errors and will overcome age, 
educational, language, and social barriers that may 
prohibit the patients or their watcher from asking further 
questions. To solidify such recommendation, pharmacist 
dispensing the drug should be the gatekeeper ensuring 
such conduct.

We also advocate subcutaneous medications not to be 
dispensed over‑the‑counter, especially for first‑time 
users. We believe that such restrictions should be 
applied to all subcutaneously administered drugs. 
Overall, the patient’s right for practical education and 
state restrictions on over-the-counter drugs should 
indeed be a part of the patient’s sovereignty over their 
health.

Declaration of patient consent
The authors certify that they have obtained all appropriate 
patient consent forms. In the form, the patient has given 
her consent for her images and other clinical information 
to be reported in the journal. The patient understands 
that her name and initials will not be published and due 
efforts will be made to conceal identity, but anonymity 
cannot be guaranteed.

Author contribution statement
We verify and confirm that each author contributed to every stage of 
this manuscript equally.

Funding
None.

Conflicts of interest
The authors declare no conflict of interest.

References

1. Inzucchi SE, Bergenstal RM, Buse JB, Diamant M, Ferrannini E, 

Table 1: Summary of the reported liraglutide overdose
Study Dose (mg) Interval Hypoglycemia 

mmol/L
Needed dextrose 

intervention
Past history 

of DM II
Accidental/
suicide

Bode et al. (2013) 18 Over 7 months No No Yes Accidental
NovoNordisk A/S (2010) 17.4 Once No No Yes -*
Nakanishi et al. (2013) 72 Once No No Yes Suicide
Elmehdawi et al. (2014) 18 Once Yes (3.6) No Yes Accidental
Bowler et al. (2014) 36 Once Yes (5.6) No No Suicide
Solverson et al. (2018) 36 Once Yes (1.3) Yes No Suicide
Rotella and Wong (2019) 3 Once No No No Accidental
Our patient 18 Once Yes (4.6) Yes Yes Accidental
*The mode of injection was not reported.[10] DM=Diabetes mellitus



Nafisah, et al.� /iraJlutide overdose

Turkish Journal of Emergency Medicine - Volume 20, Issue 1, January-March 2020 49

Nauck M, et al. Management of hyperglycaemia in type 2 
diabetes: A patient-centered approach. Position statement of 
the American diabetes association (ADA) and the European 
association for the study of diabetes (EASD). Diabetologia 
2012;55:1577-96.

2. Verspohl EJ. Novel therapeutics for type 2 diabetes: Incretin 
hormone mimetics (glucagon-like peptide-1 receptor agonists) 
and dipeptidyl peptidase-4 inhibitors. Pharmacol Ther 
2009;124:113-38.

3. Patel DK, Stanford FC. Safety and tolerability of new-generation 
anti-obesity medications: A narrative review. Postgrad Med 
2018;130:173-82.

4. Bode SF, Egg M, Wallesch C, Hermanns-Clausen M. 10-fold 
liraglutide overdose over 7 months resulted only in minor 
side-effects. J Clin Pharmacol 2013;53:785-6.

5. Nakanishi R, Hirose T, Tamura Y, Fujitani Y, Watada H. 
Attempted suicide with liraglutide overdose did not induce 
hypoglycemia. Diabetes Res Clin Pract 2013;99:e3-4.

6. Elmehdawi RR, Elbarsha AM. An accidental liraglutide overdose: 
Case report. Libyan J Med 2014;9:23055.

7. Bowler M, Nethercott DR. Two lessons from the empiric 
management of a combined overdose of liraglutide and 
amitriptyline. A Case Rep 2014;2:28-30.

8. Solverson KJ, Lee H, Doig CJ. Intentional overdose of liraglutide 
in a non-diabetic patient causing severe hypoglycemia. CJEM 
2018;20:S61-3.

9. Rotella JA, Wong A. Liraglutide toxicity presenting to the 
emergency department: A case report and literature review. 
Emerg Med Australas 2019;31:895-6.

10. Victoza® Liraglutide [rDNA Origin] Injection; 2019. Available 
from: https://www.accessdata.fda.gov/drugsatfda_docs/
label/2010/022341lbl.pdf. [Last accessed 2019 Sep 08].

11. Cho YM, Fujita Y, Kieffer TJ. Glucagon-like peptide-1: Glucose 
homeostasis and beyond. Annu Rev Physiol 2014;76:535-59.

12. Gale EA. GLP-1-based therapies and the exocrine pancreas: More 
light, or just more heat? Diabetes 2012;61:986-8.

13. Krentz AJ, Fujioka K, Hompesch M. Evolution of pharmacological 
obesity treatments: Focus on adverse side‑effect profiles. Diabetes 
Obes Metab 2016;18:558-70.

14. Drucker DJ, Sherman SI, Bergenstal RM, Buse JB. The safety of 
incretin‑based therapies – Review of the scientific evidence. J Clin 
Endocrinol Metab 2011;96:2027-31.

15. Nyborg NC, Mølck AM, Madsen LW, Knudsen LB. The human 
GLP-1 analog liraglutide and the pancreas: Evidence for the 
absence of structural pancreatic changes in three species. Diabetes 
2012;61:1243-9.


	TJEM_Jan_Mar_2020_V1_web.pdf
	Page 1


