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Abstract

Case Report

Introduction

Metformin is a biguanide typically used as a first‑line drug in 
the treatment of type 2 diabetes mellitus (T2DM). It reduces 
absorption of glucose from the gastrointestinal tract, decreases 
hepatic gluconeogenesis, and increases peripheral utilization 
of glucose.[1] Its adverse effects are mainly in the form of 
gastrointestinal symptoms of nausea, vomiting and abdominal 
pain, and lactic acidosis which carries a high mortality rate.[2] 
Sitagliptin is a member of the incretin‑based drugs, a class 
of oral hypoglycemic agents for the management of diabetes 
that elevate the plasma concentration of active glucagon‑like 
peptide‑1 through inhibition of dipeptidyl peptidase‑4 (DPP‑4). 
They effectively lower not only glycosylated hemoglobin 
levels but also fasting and postprandial plasma glucose levels.[3] 
These two medications are commonly used in combination. 
They are well tolerated and not known to cause hypoglycemia. 
Accidental overdose is extremely rare.

We present a case of deliberate metformin and sitagliptin 
overdose in a suicidal attempt in which patient presented with 
lactic acidosis and hyperglycemia.

Case Report

A  57‑year‑old  male presented to the Emergency Department 
complaining of abdominal pain, vomiting, and tachypnea. 
He reported ingestion of more than 25 g metformin and 2.5 g 
sitagliptin in a suicidal attempt. The patient had a history of 

T2DM and normal baseline kidney function. On examination, 
he was hypotensive  (blood pressure: 90/60 mmHg) and 
tachypneic. His initial laboratory studies showed high serum 
creatinine 191 mmol/L, serum potassium 5.9, serum lactic acid 
13.6 mmol/L (later increased to 21.9 mmol/L), plasma pH 7.19, 
and plasma CO2 9 with a high anion gap of 38. He also has a 
random plasma glucose of 18 mmol/L and mild elevation in 
the liver and pancreatic enzymes. The patient was immediately 
started on IV sodium bicarbonate and urgent hemodialysis. 
Within 24 h, the patient had full recovery of his severe lactic 
acidosis, renal impairment, and liver derangement.

Discussion

Metformin is generally used an antidiabetic medication with 
a very good safety profile when used by the professional 
recommendations. Data from a Cochrane Review in 2010 
indicate no cases of fatal or nonfatal lactic acidosis in 
70,490 patient years of metformin use.[4] Type B lactic acidosis 
related to metformin use occurs mostly among patients with 
renal insufficiency.[4] Suicidal attempts using metformin 
and sitagliptin is a rare incident perhaps due to the profile 
of patients to whom they are prescribed, size of the tablets, 
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and lack of any established public stereotypic perception for 
them as suicidal drugs. Nonetheless, a few cases have been 
reported in the literature.[5,6] Clinically, patients with metformin 
overdose may present with varying degrees of lactic acidosis 
with signs and symptoms appearing as a result of the acidosis. 
These features may include coma as well as tachypnea, 
hyperpnea, tachycardia, and severe acidosis that may often 
lead to hypotension. Decreased catecholamine binding to 
their receptors at low pH causes vasodilation. Decreased 
myocardial contractility which contributes to hypotension and 
hypoperfusion may lead to acute kidney injury and multiorgan 
failure.[5,6]

Metformin‑induced lactic acidosis is not well understood and 
not well correlated to the clinical picture. Metformin in toxic 
doses affected electron transport chain in the mitochondria 
causing inhibition of oxidative metabolism; anaerobic 
metabolism takes over eventually elevating lactic acid levels 
leading to lactic acidosis.[7‑10]

Treatment of metformin overdose includes gastrointestinal 
decontamination and metformin adsorbs well to activated 
charcoal.[11,12] Intravenous volume loading with crystalloid 
and vasopressor support may be required for hypotension. 
Correction of acidosis with sodium bicarbonate remains 
controversial.[13] Lactate and metformin can be readily 
removed from the circulation by intermittent hemodialysis 
while continuous venovenous hemofiltration is considered 
superior to intermittent hemodialysis concerning the 
hemodynamic stability.[14] Whenever possible, a prolonged 
session of hemodialysis should be undertaken. Continuous 
renal replacement therapy may alternatively be considered. The 
patient was fortunate enough with prompt access to acute renal 
services in the hospital. If he was initially admitted elsewhere, 
lack of such facility and the delay necessitated by transfer could 
have affected the outcome adversely.

A noteworthy event in our patient was the occurrence 
of hyperglycemia with overdose of two oral antidiabetic 
agents! Hyperglycemia could be attributed to an increased 
insulin resistance secondary to the lactic acidosis as well as 
glycogenolysis due to sympathetic overactivity as part of the 
body’s stress response in addition to pancreatitis.[15,16] The 
recognized adverse effects of sitagliptin as other DDP4 inhibitors 
include concerns regarding pancreatitis, renal impairment, and 
hypersensitivity. A single oral overdose of sitagliptin was not 
shown to cause hypoglycemia or any other adverse effects. 
Sitagliptin being a moderately dialyzable drug has shown 13.5% 
dose clearance over 3–4 h of a hemodialysis session.[15,16]

A limitation of this report is that serum levels of metformin 
and sitagliptin were not documented. However, severity of 
the overdose could be inferred by the ingested amounts in 
comparison with the maximal daily dose (×12.5 for metformin 
and ×25 for sitagliptin).

The relative contribution of the two drugs cannot be 
ascertained because of the overlap between the clinical side 

effect profiles of the two drugs. Nonetheless, metformin 
seems to be culprit in the induction of lactic acidosis, 
with sitagliptin playing a secondary role in worsening 
the GI side effects and enhancing the precipitation of the 
acute kidney injury. An isolated sitagliptin overdose in an 
86‑year‑old woman with T2DM and depression was reported 
previously.[17] She was transferred to the emergency room 
4  h after ingestion of 1700 mg of sitagliptin. On arrival, 
she was fully conscious, plasma glucose was 124 mg/dL, 
and serum immunoreactive insulin level was 5.81 µU/mL. 
Although the plasma concentration of sitagliptin rose to 
3793 nM (4.5 times higher than the value found under regular 
treatment with the maximum dose), the patient did not suffer 
from hypoglycemia nor any of the other features seen in the 
present case report. Further support to this notion comes 
from a retrospective review of isolated gliptin‑exposure cases 
reported to a state poison control system in 2006–2012.[18] The 
majority of gliptin‑exposed adult and pediatric/adolescent 
patients were reportedly safely managed at home and, 
when evaluated in a health‑care facility, did not require 
hospitalization. Intentional self‑harm‑adult gliptin exposures 
were managed in a health‑care facility but rarely resulted in 
hospitalization or serious morbidity at doses up to 18 times 
the adult therapeutic dose.

Conclusions

Deliberate overdose with metformin is rare but should not 
be treated with any degree of complacency. It may result in 
serious consequences such as elevated lactic acid which seems 
to have a different outcome from other types of lactic acidosis. 
Our findings and those of others indicate that early initiation 
of renal replacement therapy is very successful in managing 
this critical condition.
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