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ABSTRACT 
 
Context: Hypoglycemia due to metformin used in therapeutic dose is not frequently encountered. Metformin induced hypoglycemia has been linked 
previously to metformin overdose, but the presence of other co-ingestions (e.g., a sulfonylurea) was not definitively excluded. Case details: A 64-year-old 
male ingested 750 mg of metformin. On examination in the emergency department 8 h later, he was drowsy; nevertheless he had normal vital signs. He 
developed severe hypoglycemia (21 mg/dL), requiring a bolus of 50%dextrose followed by resumption of oral intake. This episode of hypoglycemia 
occurred approximately 8 h after ingestion. Discussion: Metformin ingestion in therapeutic doses can cause hypoglycemia in the absence of other 
glucose-lowering drugs, there for blood glucose levels should be monitored closely. Mechanisms via which metformin can induce hypoglycemia include 
reduction in hepatic glucose production, decreased glucose absorption, and poor oral intake. 
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INTRODUCTION 
 
 

Metformin, which is a biguanide derivative, that lowers fasting glucose 
concentrations by reducing gluconeogenesis and inhibiting glycogen 
breakdown.[1] Metformin’s anti-hyperglycemic action also includes 
reducing the rate of glucose absorption from the gastrointestinal tract 
and improving peripheral insulin sensitivity and glucose utilization.[2 
]Additional pharmacologic actions include inhibition of fatty acid 
oxidation and oxidative phosphorylation, and increased intestinal lactate 
production.[3] Metformin overdose (both accidental and intentional) is 
commonly reported: in the 2008 annual report of the American 
Association of Poison Control Centers (AAPCC), there were 6538 cases of 
biguanide exposure with 17 patients experiencing major adverse 
outcomes and 8 deaths.[4] Hypoglycemia has been reported in diabetic 
patients using metformin as monotherapy. [5] It has also been observed 
with therapeutic doses of metformin in animal studies. [6] Hypoglycemia 
was reported in 112 (2.8%) of 4072 metformin exposures in a 5-year 
chart review of cases reported to the AAPCC; thirteen of these cases 
occurred in children less than 6 years old, and the hypoglycemia was 
attributed to insufficient caloric intake, strenuous exercise, or the 
possibility of co-ingestion of a sulfonylurea although this was not 
established by history or confirmed in the laboratory. [7] In contrast, a 
pediatric multicenter case series of 55 patients with metformin 
overdoses, including 38 children who had serial blood glucose 
measurements, found no cases of hypoglycemia; however, some of these 
patients may have received parenteral glucose as part of their routine 
emergency department treatment care. [8] We report a case of metformin 
induced hypoglycemia where metformin has been used in therapeutic 
doses in a 64 years old diabetic, recently started on it as an antidiabetic. 
 
CASE 
 
A 64-year-old man was brought by an ambulance to the emergency 
department approximately 8 h after intentional ingestion of metformin. 
Metformin was part of his newly prescribed medications. The definite 
amount of ingestion was 1 tablet of 750 mg slow release metformin. He 
presented with history of shivering feeling cold, altered mentation and 
sweating. He is known to be hypertensive for the last 5 years on Lisinopril 
tablets 15mg a day, diabetic for the last 2 years on diet control, which 
failed and started on metformin one tablet of 750 mg slow release per day 
along with aspirin 75 mg/day and simvastatin 20mg/day. On 
examination, he was drowsy but oriented, opening eyes spontaneously, 
obeying commands but his speech was rather slurred, his body mass 
index was 30 with fats being centered more around the abdomen and in 
no acute distress. Blood pressure was 132/85 mm Hg, heart rate was 
98/min, respiratory rate was 18/min, oxygen saturation measured by 
pulse oximetry was 96% while breathing room air, and he was afebrile. 
His skin was sweaty and cool, and his pupils were normal in size. The 
remainder of his examination was unremarkable. Electrocardiography 
showed normal sinus rhythm, no ST-T wave changes, QRS of 90 msec, and 
QTc of 480 msec and no other abnormalities. Laboratory investigations 
included the following: sodium, 136 mEq/L; potassium, 4.4 mEq/L; 
chloride, 110 mEq/L; bicarbonate, 24.2 mEq/L; BUN, 9.9 mg/dL; 
creatinine, 124 μmol/L; and glucose, 21 mg/dL. His arterial blood gases 
measurements showed a pH of 7.24; PO 2 , 76.4 mm Hg; PCO 2 , 38 mm 
Hg; and bicarbonate, 24.2 mEq/L. Serum calcium was 9.2 mg/dL; 

magnesium, 2.6 mg/dL; and phosphate, 1.3 mg/dL. Hepatic 
transaminases were normal, and serum lipase was normal. The initial 
serum lactate was 1.2 mmol/L. There was no history of ingestion of any of 
the followings acetaminophen, aspirin, and ethanol. He was given 50 mL 
of 50% dextrose, and his blood glucose rose to 316 mg/dL; his mental 
status improved immediately with symptoms being resolved. After this, a 
meal containing bread was served to the patient. His blood sugar level 
was serially monitored during admission where it remained between 
200mg and 300mg. On Day 2, the patient was discharged in a good 
conditioned and his metformin dose was reduced to half of his basic dose 
that caused the hypoglycemia.  
 
DISCUSSION 
 
The most frequently reported side effects from metformin are nausea, 
vomiting, and hyperglycemia based on retrospective poison control data, 
whereas hypoglycemia was among 2% of the cases. [9] Zitzmann et al 
reported hypoglycemia in a 79-year-old diabetic woman taking 
metformin and an ACE inhibitor in therapeutic doses; nevertheless poor 
nutritional intake was thought to have contributed to the hypoglycemia. 
[10] Another report reflected hypoglycemia after metformin overdose in 
a 43-year-old diabetic woman on metformin monotherapy, and the 
authors explained that her hypoglycemia was a combination of the effects 
of metformin overdose along with poor food intake and renal failure, 
although other ingestions were not ruled out. [11] A recent report by Al-
Abri et al reflected hypoglycemia associated with metformin overdose in 
a 15 years old girl, where they ruled out the presence of any other 
hypoglycemic agent. [12] A case report of hypoglycemia in a case of 
metformin overdose and kerosene ingestion led the authors to assume a 
synergistic effect of kerosene but sulfonylurea ingestion or insulin 
injection was not excluded. [13] Other reports about hypoglycemia linked 
to metformin use were found to have an association with fasting, 
strenuous exercise, co-ingestions of a sulfonylurea or medical 
comorbidity. [14 – 16] The nutritional status of our patient was normal, 
albeit he was previously hypertensive and diabetic. He had single episode 
of hypoglycemia requiring glucose bolus administration, and where this 
episode was confirmed by 2 different readings carried by 2 different 
nurses. The pharmacokinetics of metformin depends largely on organic 
cation transporters (OCTs), and the differences in the level of expression 
of these transporters in the liver may govern the variation in hepatic 
uptake and clinical effects. [17–19] Studies carried on healthy volunteer 
showed that other drugs such as rifampin can enhance the glucose-
lowering effects of metformin, likely by altering the function of the OCTs 
responsible for mediation of metformin absorption and elimination. [20] 
Some cases of metformin-induced hypoglycemia might be attributed to 
genetic polymorphism in the OCTs or the presence of drugs that affect 
these transporters. [21] 
 
CONCLUSION 
 
Metformin ingestion in therapeutic doses can cause hypoglycemia in the 
absence of other glucose-lowering drugs, there for blood glucose levels 
should be monitored closely. Mechanisms via which metformin can 
induce hypoglycemia include reduction in hepatic glucose production, 
decreased glucose absorption, and poor oral intake. 
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