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Case Report

Insulin overdose complicated by treatment-induced acute
hepatic steatosis in a hondiabetic patient

Noriyuki Okamoto,® Shinsuke Onishi, Toshiyuki Onodera, Toshihiro Tawara,
Hiroyuki Okamoto, Takafumi Shimizu, Akiko Oshiro, Yuka Morishita, and Satoshi Nara

Emergency and Critical Care Medical Center, Teine Keijinkai Hospital, Sapporo, Hokkaido, Japan

Background: There are few reports of dextrose-associated hepatic steatosis during insulin overdose treatment. Reports in nondia-
betic patients are extremely rare. There is inadequate knowledge about the clinical course and treatment.

Case Presentation: A 37-year-old previously healthy, nondiabetic man self-administered 5,925 IU of insulin. On admission, his liver
function tests were normal. However, following continued dextrose treatment, they increased, and he was diagnosed with hepatic
steatosis. The liver function tests improved with decreasing dextrose dosage, and he was asymptomatic on discharge.

Conclusion: Acute hepatic steatosis may occur in nondiabetic and diabetic patients during treatment requiring large doses of dex-
trose infusion, such as for an insulin overdose. In addition, the degree of liver damage might also be related to the dextrose dose.
Therefore, careful glycemic control and minimization of the dextrose dosage are recommended for diabetic and nondiabetic patients.
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BACKGROUND

HE PRIMARY TREATMENT for an insulin overdose

is intravenous dextrose administration.' There are
few reports of dextrose-associated hepatic steatosis during
the treatment of an insulin overdose.” Furthermore,
reports in nondiabetic patients are extremely rare, with
only one case’ reported in our search, and the knowledge
of the clinical course or treatment in such cases is insuf-
ficient. We report a case of insulin overdose complicated
by acute hepatic steatosis during treatment in a nondia-
betic patient.

CASE PRESENTATION

HEALTHY, NONDIABETIC 37-year-old man was
hospitalized after self-administering a massive dose of

FUNDING INFORMATION

This research did not receive any specific grant from the public,
commercial, or not-for-profit funding agencies.

*Corresponding: Noriyuki Okamoto, MD, Emergency and Critical
Care Medical Center, Teine Keijinkai Hospital, 1-40 Maeda
1-jo 12-chome, Teine-ku, Sapporo, Hokkaido, Japan. E-mail:
no.okamoto2016@gmail.com.

Received 29 Apr, 2022; accepted 8 Jul, 2022

© 2022 The Authors. Acute Medicine & Surgery published by John Wiley & Sons Australia, Ltd on behalf of

Japanese Association for Acute Medicine.

insulin with the intention of suicide. He was a pharmacist
and used insulin available at his workplace to inject a total
insulin dose of 5,925 IU subcutaneously (4,725 U of fast-
acting insulin and 1,200 IU of long-acting insulin). The
patient was found in a lethargic state. He had some snacks
while waiting for the Emergency Medical Service. On
admission, he was alert with stable vital signs. His plasma
glucose level was 45 mg/dl, potassium was 2.2 mmol/L,
aspartate aminotransferase was 28 IU/L, and the alanine
aminotransferase was 21 TU/L (Table 1). A continuous infu-
sion of 50% dextrose and potassium was commenced with
2-hourly arterial blood gas analysis measurements. A target
blood glucose level of 90-180 mg/dl was set to prevent
hypoglycemia. Hypoglycemia and its complications did not
occur after the start of the correction. On day 3, the patient
developed abdominal discomfort. On day 4, although his
abdominal symptoms had improved, his liver function tests
(LFTs) were elevated: aspartate aminotransferase, 307 IU/L;
alanine aminotransferase, 311 IU/L; and total bilirubin,
1.7 mg/dl. On day 5, the abdominal ultrasound showed hep-
atomegaly with hyperechoic spots and dull edges; hepatic
steatosis was diagnosed. The LFTs were peaking. On day 6,
the continuous dextrose infusion was stopped, and on day 8,
he was discharged from the hospital without any symptoms
and placed on outpatient observation. On day 12, the LFTs
improved (Table 1).
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Table 1. Laboratory results for a 37-year-old nondiabetic man with insulin overdose, days 1-47

Day 1 2 3 4 5 6 7 8 12 47
T.Bil (mg/d|) 1.5 1 1.1 1.7 1 0.8 0.6 0.6 0.8 0.8
AST (IU/L) 28 20 32 307 202 156 85 79 56 25
ALT (IU/L) 21 15 27 311 328 291 210 179 125 17
Insulin (plU/mL) 7.26 4.54 21.8 30.2 37 14.8 3.2 2.44 ND ND
Lowest BGL (mg/dl) 45 87 110 17 120 83 80 ND ND ND
Highest BGL (mg/dl) 269 174 177 152 146 100 101 ND ND ND
Lactate (mmol/L) 6.5 23 3.2 4 5.1 4.2 2.9 ND ND ND

AST, aspartate aminotransferase; ALT, alanine aminotransferase; CT, computed tomography; F, female; M, male; ND, no data; RUQ, right

upper quadrant; US, ultrasound.

DISCUSSION

EPATIC STEATOSIS IS a complication of dextrose

administration to treat an insulin overdose.” The
massive dose of insulin with the subsequent high doses
of dextrose administration advances glycogen formation
and its storage in the liver and inhibits glycogenolysis.*
The excess glycogen accumulation in the hepatocytes
causes liver dysfunction with elevated liver enzymes and
associated hepatomegaly.””’ Hepatic steatosis, known as
glycogenic hepatopathy, has been reported as a complica-
tion in diabetic patients, even if not due to insulin over-
dosage.® Our patient had no other drug overdose and had
normal LFTs on admission. Nevertheless, his LFTs
increased on hospital day 4, and he developed acute hep-
atic steatosis, so we controlled the blood glucose level
even more carefully. As a result, the LFTs improved with
decreasing dextrose dosage (Fig. 1). No other medications
were provided during the hospitalization.

We searched for cases of acute hepatic steatosis when
treating insulin overdose with a dextrose infusion®** !0
(Table 2). Most of the reported cases were patients with type
1 diabetes mellitus using self-administered insulin and who,
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Fig. 1. Change in alanine aminotransferase (ALT) with

decreased dosage of glucose in a 37-year-old nondiabetic man
with insulin overdose.

in all cases, had been treated with a massive dose of dextrose
for multiple days to avoid hypoglycemia caused by the high
amount of self-administered insulin. As a result, the LFTs
progressively increased while administering dextrose and
rapidly corrected after the glucose level stabilized without
dextrose infusion. Almost all the cases presented with hep-
atomegaly, and all showed some abdominal symptoms,
mostly visceral pain. The duration of dextrose treatment was
at least 4 days, and the average time to onset of liver injury
was 3.3 days. The average dosage of dextrose before the
development of liver injury was approximately 2,920 g, and
all the patients, including the present case, had received
more than 2,000 g of glucose. The duration of treatment and
the susceptibility to liver injury appears to be unrelated to
the amount or type of insulin.

Of the six cases, only ours and the case reported by Jolliet
et al’® were cases of an insulin overdose in nondiabetic
patients. The degree of liver injury in these two cases
appears to be less severe, especially considering they admin-
istered more than 4,000 g of glucose. Sasidharan et al.” sta-
ted that chronic hyperglycemia in diabetics might increase
glucose influx into the hepatocytes and predispose them to
hepatic steatosis under conditions that exceed the physiolog-
ical insulin doses. Therefore, it is hypothesized that diabetic
patients might be more susceptible to hepatic steatosis rela-
tive to the amount of dextrose administered.

In such situations, because of the strong awareness of the
need to avoid hypoglycemia, physicians could inadvertently
administer dextrose excessively. As a result, acute hepatic
steatosis could occur even with a moderate degree of glyce-
mic control. Therefore, attention should be paid to the glu-
cose dosage with more stringent glycemic control. It is
important to monitor blood glucose levels and LFTs fre-
quently and titrate glucose infusions.

The goal should be to maintain the lowest blood glucose
level without hypoglycemic symptoms.
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CONCLUSION

MERGENCY PHYSICIANS MIGHT be required to

treat patients with insulin overdose, including nondia-
betic patients who sometimes require massive doses of dex-
trose. Acute hepatic steatosis could occur in nondiabetic as
well as diabetic patients during the administration of large
dextrose infusions, such as those exceeding 2,000 g for
insulin overdose. The degree of liver damage could be
related to the dextrose dose, so careful glycemic control and
minimization of the dextrose dosage are recommended for
both diabetic and nondiabetic patients.
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