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Management of intentional overdose of
insulin glargine

Tratamiento de una sobredosis intencionada
de insulina glargina

Background

Insulin overdose with more than 1000 units of glargine is
uncommon and prolonged support, beyond the serum half
life for glargine is usually required. Glargine is a long-acting
insulin with low aqueous solubility at neutral pH." Following
subcutaneous (s.c.) injection, the solution forms micro-
precipitates that slowly release monomers and dimers.
Decline in serum glucose begins by 1 h. Full activity is appar-
ent by 5h and generally persists 20+4h.? Reduction in
serum glucose may persist longer than serum glargine levels
suggest.? Reports of glargine overdose, including this one,
approximate the effect of glargine based on the amount of
dextrose needed to maintain euglycemia.®

We report a 12-year-old non-diabetic, 42.5-kg female
who attempted suicide with glargine that belonged to a
family member. She was treated for depression and self-
mutilation but had no prior suicide attempts. On the
day of admission, she injected multiple doses of glargine
(100 units/ml, total=20ml, =2000 units) sub-cutaneously in
the back of the left arm. One to two hours later, she was
found unresponsive and hypoglycemic [blood glucose was
1.4mmol/l] alongside two empty vials of glargine and a
used syringe. Intravenous glucose (IV) (7.5g) was given by
emergency medical services. Her serum glucose increased
[6.3 mmol/l], but she remained unresponsive. In the ambu-
lance and emergency room her serum glucose dropped as
low as 0.5mmol/l. Physical examination revealed a thin,
Caucasian female with old superficial self-inflicted lacera-
tions on her forearm, but no other significant findings. Initial
laboratory investigation revealed negative drug and alcohol
screens, but hypokalemia (potassium=3mmol/l, [normal:
3.5-5.5mmol/l]) that normalized after addition of potas-
sium (30mequiv./l) to her IV plus 5 bolus injections of
potassium (10 mEq. each).

Continuous IV glucose (7.64mgglucose/kg/min) was
initiated, but multiple boluses of dextrose (10g) were
required to maintain blood glucose >3.8 mmol/l (total

received =15.5 mg glucose/kg/min). The glucose infusion
was then increased (8.4 mgglucose/kg/min) and a general
diet (3 meals and 3 snacks) was added. During the next
4 days, IV glucose averaged 11.6 mgglucose/kg/min and
additional boluses were also required. Due to recurrent noc-
turnal hypoglycemia, uncooked cornstarch (1.5 g/kg/dose as
an oral slurry in cold water) was given every 3 h beginning
on the fourth night. That night she no longer required bolus
dextrose, and her IV dextrose was weaned from 25% to 10%
and entirely off by 130h.

This case provides several insights. First, when injected
in large s.c. depot, the biological half-life of glargine
appears to be different than predicted from published data
based on conventional doses of glargine in patients with
diabetes mellitus.? With conventional dosing, glargine has
a relatively flat biological response curve and a time to
onset that is slower than NPH insulin." There is however,
a slightly higher incidence of hypoglycemia in the first
15h after glargine administration. In one case report, the
patient was found comatose 4h after the subcutaneous
injection of 300 units of glargine and 300 units of aspart.
The patient required 20% glucose infusion to normalize blood
sugar and had the last episode of hypoglycemia 30h after
insulin injection.'" In our case, no other form of insulin was
injected, but severe hypoglycemia developed by 1-2h sug-
gesting that large doses of glargine have a rapid onset of
action. We also found the duration of action to be longer
than predicted. In this case, hypoglycemia recurred over
63h and required IV glucose support for 130h (Fig. 1).
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Figure 1  Evolution of blood glucose levels of the patient.
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Endogenous insulin production, as reflected by serum
C-peptide, was suppressed for 3 days and did not fully
recover until 10 days. Few cases of insulin glargine overdose
have been reported at doses ranging from 26-1000 units.*®
A previously reported overdose of 1000units of glargine
had hypoglycemia lasting for 106 h and required IV dex-
trose for 130 h.6 The fact that our patient, despite injecting
twice as much glargine, had last documented hypoglycemia
63 h after injection as compared to 106 h in the previous
case. This suggests that either use of higher dextrose con-
centrations (25% vs. 5-10%) was more effective or use of
corn starch may have been beneficial. Cornstarch (1.5g/kg
body weight as oral slurry in cold water) was given at
bedtime and every 3 h overnight (12 AM, 3 AM, 6 AM) begin-
ning 79 h after injection and may have helped to prevent
hypoglycemia.°

The second finding of interest was the magnitude
of parenteral glucose required to sustain this patient.
We initiated therapy based on published guidelines for
insulin overdose (6-9 mgglucose/kg/min)’ but additional
hourly bolus infusions of glucose were still required.
During the first few days, the patient received an aver-
age of 11.6mgglucose/kg/min which is approximately
6-fold greater than the estimated glucose production
rate for adults (1.71+0.57 mgglucose/kg/min) and near
estimates of maximal insulin-mediated glucose disposal
(14.9 + 1.0 mg glucose/kg/min).8 This is also similar to
reports by Mégarbane et al., in which glucose (15-100g/h)
was required to treat very large insulin overdose.’ They
found no relationship between the amount of glucose
required to sustain euglycemia and the amount of insulin
injected suggesting that maximal glucose disposal rates can
be achieved with large insulin overdose.’

The final observation from this patient was the response
to uncooked cornstarch. Late after the injection, the patient
was able to maintain daytime euglycemia with a combina-
tion of intravenous glucose and oral intake but developed
hypoglycemia overnight. Raw cornstarch has been used suc-
cessfully to prevent or reduce nocturnal hypoglycemia in
patients with glycogenolytic defects but is occasionally asso-
ciated with an increase in intestinal gas formation.' Due to
the slow hydrolysis and sustained release of glucose from
the polymers in uncooked cornstarch, we hypothesized this
might help to prevent nocturnal hypoglycemia. Oral corn-
starch (1.5g/kg body weight as slurry in cold water) at
bedtime and every 3h thereafter was successful in pre-
venting nocturnal hypoglycemia for the last 5 nights of her
hospitalization without a need for supplemental intravenous
glucose bolus or glucagon.

Other options used in treatment of hypoglycemia include
glucagon and octreotide. Glucagon is the primary counter
regulatory hormone to insulin. Glucagon administered IV,
IM, or subcutaneously is safe, well tolerated and effective
in restoring blood glucose levels and consciousness.'?~"4
The principal function of glucagon is to maintain glucose
production through glycogenolysis and gluconeogenesis,
mostly mediated via the liver."> Octreotide is a long-acting
analog of somatostatin that suppresses insulin release
at a site distal to the sulfonylurea receptor is also used
for treatment of hypoglycemia. Rapid infusion of high
doses of glucose can result in acute hepatic injury. Earlier
excision of an insulin depot could potentially prevent this

problem and hasten recovery.'® The hepatic function on our
patient were normal. These options were considered
if patient were to be unresponsive to cornstarch
treatment.

Managing this patient gave us valuable insights into
insulin glargine overdose. We found that the onset of action
was more rapid than predicted and the duration of action
was prolonged. The suggested dextrose infusion rates of
6-9mgglucose/kg/min were inadequate. Oral intake of
mixed meals was helpful in preventing hypoglycemia, but
oral intake of uncooked cornstarch may have been of addi-
tional benefit in management.

References

1. Aventis P. Lantus (insulin glargine) package insert. Kansas City,
MO: Aventis; 2001.

2. Gillies PS, Figgitt DP, Lamb HM. Insulin glargine. Drugs.
2000;59:253-60 [discussion 252-61].

3. Heinemann L, Linkeschova R, Rave K, Hompesch B, Sedlak M,
Heise T. Time-action profile of the long-acting insulin analog
insulin glargine (HOE901) in comparison with those of NPH
insulin and placebo. Diabetes Care. 2000;23:644-9.

4. Brvar M, Mozina M, Bunc M. Poisoning with insulin glargine. Clin
Toxicol (Phila). 2005;43:219-20.

5. Tofade TS, Liles EA. Intentional overdose with insulin glargine
and insulin aspart. Pharmacotherapy. 2004;24:1412-8.

6. Khaled A, Padinjakara R, Murthy N, Nizar H, Anwar A. Inten-
tional overdose with insulin glargine. Am J Health Syst Pharm.
2009;66:534.

7. Management of
uptodate.com; 2006.

8. Del Prato S, Nosadini R, Tiengo A, Tessari P, Avogaro A, Tre-
visan R, et al. Insulin-mediated glucose disposal in type |
diabetes: evidence for insulin resistance. J Clin Endocrinol
Metab. 1983;57:904-10.

9. Megarbane B, Deye N, Bloch V, Sonneville R, Collet C, Launay
JM, et al. Intentional overdose with insulin: prognostic factors
and toxicokinetic/toxicodynamic profiles. Crit Care. 2007;11:
R115.

10. Weinstein DA, Wolfsdorf JI. Effect of continuous glucose therapy
with uncooked cornstarch on the long-term clinical course of
type 1a glycogen storage disease. Eur J Pediatr. 2002;161 Suppl.
1:535-9.

11. Fromont |, Benhaim D, Ottomani A, Valero R, Molines L,
Vialettes B. Prolonged glucose requirements after intentional
glargine and aspart over dose. Diabetes Metab. 2007;33:
390-2.

12. Eldrick H, Witten TA, Arai Y. Glucagon treatment of insulin reac-
tions. N Engl J Med. 1958;258:476-80.

13. Vukmir RB, Paris PM, Yealy DM. Glucagon: prehospital therapy
for hypoglycemia. Ann Emerg Med. 1991;20:375-9.

14. Patrick AW, Collier A, Hepburn DA, Steedman DJ, Clarke BF,
Robertson C. Comparison of intramuscular glucagon and intra-
venous dextrose in the treatment of hypoglycemia coma in
an accident and emergency department. Arch Emerg Med.
1990;7:73-7;

Fonjallaz P, Loumaye E. Glucagon rDNA origin (GlucaGen) and
recombinant LH. J Biotechnol. 2000;79:185-9.

15. Stanley CA. Hyperinsulinism in Infants and Children. Pediatr Clin
N Am. 1997;44:363-74.

16. Warriner D, Debono M, Gandhi RA, Chong E, Creagh F. Acute hep-
atic injury following treatment of a long-acting insulin analogue
overdose necessitating urgent insulin depot excision. Diabet
Med. 2012;29:232-5, doi:10.1111/j.1464-5491.2011.03385.x.

Insulin  Overdose. In  http://www.




572

SCIENTIFIC LETTER

Anil Kumare®*, Christopher E. Hayes?, Scott J. Iwashyna®,
Rita Boustani®, Laura Duncan?, John J. Mickell®, Gary
Francis®

a Tufts New England Medical Center, Boston, United States
b West End Pediatrics, Richmond, United States

¢ People’s Community Health Clinic, Waterloo, IA, United
States

4 Department of Human and Molecular Genetics, Virginia
Commonwealth University Health System, Medical College
of Virginia, Richmond, United States

€ Virginia Commonwealth University Health System,
Medical College of Virginia, Richmond, United States

*Corresponding author.
E-mail address: arkumar@mail2.vcu.edu (A. Kumar).



	Management of intentional overdose of

