Atypical presentation of Metformin- Induced Lactic Acidosis in a Patient with Normal Renal Function: A Case Report
ABSTRACT: 
Elevated lactate levels and high anion gap metabolic acidosis are hallmarks of Metformin-associated lactic acidosis, a rare but potentially fatal complication of Metformin therapy. Although the incidence of MALA is low, it carries a significantly high mortality rate, particularly in cases where diagnosis and treatment are delayed. Early recognition is therefore essential to improve clinical outcomes and reduce the risk of fatality.
MALA is most commonly associated with underlying conditions such as sepsis, hypoxia, or renal impairment, all of which can impair lactate clearance and exacerbate metabolic disturbances. However, it is important to note that MALA can also occur in the absence of these traditional risk factors, making diagnosis more challenging. This highlights the need for clinicians to maintain a high index of suspicion even in atypical presentations.
In this case, a patient with type 2 diabetes mellitus who had been receiving long-term metformin therapy presented with symptoms including nausea, vomiting, and altered mental status following a short episode of fever. Despite having normal renal function, laboratory investigations revealed severe metabolic acidosis, with a blood pH of less than 7.2 and markedly elevated lactate levels. These findings are consistent with a diagnosis of MALA, suggesting that metformin accumulation or altered metabolism may have contributed to the condition.
The probable cause of the patient’s metabolic disturbance was attributed to metformin, despite the absence of common predisposing factors such as renal dysfunction. This case underscores the importance of recognising that MALA can develop even in patients who appear clinically stable and do not exhibit typical risk factors. Timely identification and intervention are therefore critical in preventing severe complications and improving patient outcome.
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INTRODUCTION:
 The first-line medications for type II diabetes is a biguanide - Metformin1.This drug plays a critical function in maintaining blood glucose levels through multiple mechanisms. Primarily, metformin improves the uptake of glucose in muscles and fat cells due to enhanced sensitivity to insulin in these body parts. In addition, metformin helps to reduce the level of glucose produced in the liver, where it acts to suppress the process of gluconeogenesis, which is responsible for elevated fasting blood glucose levels in patients with type II diabetes. Furthermore, metformin decreases the absorption of glucose from the intestine,thereby limiting postprandial spikes in blood sugar levels. Due to these combined actions, metformin is widely regarded as an effective and reliable pharmacological therapy for managing type II diabetes.It lowers blood glucose levels by improving insulin sensitivity, reducing the liver's synthesis of glucose, and decreasing intestinal absorption. Most people concur that metformin is a medication with an excellent safety record, acceptable tolerability and dosage schedule.It is generally associated with mild gastrointestinal side effects such as nausea or diarrhoea, which are often transient.A substantial buildup of lactic acid in the blood is a defining feature of metformin-associated lactic acidosis, a rare but potentially harmful side effect of the drug metformin. 2
Metformin-associated lactic acidosis (MALA), a rare side effect of altered lactate and hydrogen metabolism, is characterised by pH < 7.35 and lactate > 5.0 mmol/L when metformin is used or overdosed.Although the incidence of MALA is extremely low, it carries a high mortality rate of approximately 50%, making it a critical condition requiring urgent medical attention. Epidemiological data indicate that this issue occurs approximately 0.05 times per 1,000 patient years, further highlighting its rarity but also its clinical significance. 3Large population‑based and cohort studies have shown that the incidence of MALA is low, estimated at approximately 3–19 cases per 100,000 patient‑years of metformin exposure, depending on the study design and population.Despite this low incidence, mortality rates among MALA cases remain high, underscoring the importance of early recognition and risk stratification in clinical practice.4
Metformin inhibits mitochondrial respiration, thus reducing gluconeogenesis and boosting lactate production, especially in gut and liver.5After oral administration, roughly 40% of metformin is taken up in the upper small intestine (the duodenum and proximal jejunum), while only about 10% is absorbed in the ileum and colon. Any unabsorbed drug builds up in the bowel's mucosal lining  and is eventually excreted in the feces. Current metformin formulations have a bioavailability of approximately 50–60%; the drug circulates in the blood without binding to proteins and is excreted unchanged via the kidneys. If plasma metformin levels rise above 5 mg/L, its elimination may be prolonged. 6In critically ill patients, the convergence of pre-existing metformin use with acute physiological stressors—such as sepsis, hypoperfusion, or acute kidney injury—can dramatically elevate the risk of developing MALA. Prompt recognition is critical, as mortality remains high. A high index of suspicion is warranted in any metformin-treated patient presenting with a high anion gap metabolic acidosis, and the diagnosis is confirmed when serum lactate levels exceed 5 mmol/L.This narrative mini review by See KC aims to update clinicians on the contemporary understanding of MALA, providing a practical framework for its diagnosis and management in the intensive care or high dependency unit setting.7
Several factors contribute to hyperlactatemia in cases of Metformin-associated lactic acidosis. Supratherapeutic levels of Metformin inhibit Complex I of the mitochondrial respiratory chain, disrupting oxidative phosphorylation and reducing ATP production, which forces cells to rely more on anaerobic metabolism and increases lactate production. In addition, metformin inhibits pyruvate carboxylase, reducing the conversion of pyruvate into glucose and promoting its conversion into lactate, thereby further contributing to lactate accumulation. The impairment of oxidative phosphorylation and pyruvate utilisation leads to decreased ATP levels, which in turn raises adenosine monophosphate (AMP) concentrations. Elevated AMP inhibits fructose-1,6-bisphosphatase, a key rate-limiting enzyme in gluconeogenesis, thereby suppressing hepatic glucose production and reducing the liver’s capacity to clear lactate from the bloodstream. Furthermore, metformin inhibits glucose-6-phosphatase, preventing glycogen breakdown and limiting endogenous glucose availability. The combined effects of reduced gluconeogenesis and glycogenolysis, along with increased glucose utilisation and dependence on glycolysis, create a metabolic environment that favours lactate accumulation. Although metformin is generally considered a euglycemic agent, these metabolic disturbances may, in some cases of MALA, result in hypoglycaemia.8

CASE HISTORY:
A 61-year-old woman was admitted with a 3-day history of fever accompanied by lower respiratory tract symptoms, including cough with expectoration. She also presented with additional symptoms of nausea, vomiting, myalgia, dysuria, and headache. On clinical examination, she was diagnosed with a lower respiratory tract infection along with a urinary tract infection. She was therefore commenced on empirical intravenous antibiotics and supportive treatment. Following this management, the patient showed clear clinical improvement, and a repeat urine routine examination returned normal results.
Despite the resolution of her infective symptoms, she continued to experience persistent severe vomiting and epigastric pain, which raised concern for a possible drug-related cause of her ongoing symptoms. A detailed review of her medication chart revealed that she was taking Metformin 1000 mg and vildagliptin 50 mg once daily. In view of her clinical presentation and medication history, a diagnosis of Metformin-associated lactic acidosis was suspected, and serum lactate levels were subsequently measured. The investigation showed an elevated serum lactate level of 21.1 mg/dL (normal range: 4.5–19.8 mg/dL), which supported the suspected diagnosis.
Following this finding, her oral hypoglycaemic agents were immediately discontinued, and she was commenced on insulin therapy with close monitoring of blood glucose levels to ensure glycaemic control. After the withdrawal of metformin and initiation of insulin, the patient’s symptoms gradually improved. Her serum lactate levels also showed significant reduction, decreasing to 7.8 mg/dL over the course of treatment. She remained clinically stable and continued to improve without further complications. The patient was subsequently discharged in good condition, with appropriate follow-up arranged. At follow-up review, she remained well with no recurrence of symptoms, indicating successful resolution and effective management of the condition.

DISCUSSION: 
Although metformin is frequently used to treat diabetes, lactic acidosis is a rare but serious side effect. MALA can occur in people for a variety of reasons, including acute illness that causes tissue hypoxia, vomiting, diarrhoea, kidney damage, and taking too much Metformin. It is believed that during MALA development, a positive feedback mechanism influences one or more of these parameters. By measuring the metformin concentrations in patients with MALA, the severity of the condition can be assessed. 9
Similar to the symptoms experienced by our patient, a case report by Hiroki Kinoshita et al. found that the most common symptoms of MALA are related to the gastrointestinal tract, including nausea, vomiting, and diarrhoea. These are followed by altered mental status, shortness of breath, hypothermia, and hypotension.10
Mohammed Taha et al.'s case report. Renal replacement therapy was necessary due to the patient's severe acidemia and shock, which was consistent with MALA; stopping metformin + CRRT (continuous renal replacement therapy) resulted in a quick correction. With just supportive care and drug withdrawal, our patient's condition improved.9
The case report by Rabia Mahmood et al. describes a critically ill metformin user who had sepsis-associated AKI, severe high-anion-gap metabolic acidosis, and noticeably elevated lactate that necessitated vasopressors and CRRT—all signs of MALA. Our 61-year-old patient with LRTI/UTI, however, had very mild hyperlactatemia (2.34→0.87 mmol/L), no acidemia or renal failure, and she recovered well after receiving supportive care and temporarily stopping oral hypoglycemics.11
CONCLUSION: 
This patient’s mild elevation in lactate during the acute infection resolved rapidly following discontinuation of Metformin and the provision of appropriate supportive care, indicating that the hyperlactatemia was transient in nature. This suggests that the rise in lactate levels was more likely triggered by the acute illness rather than underlying renal impairment or severe hypoxia, which are more commonly associated with persistent metabolic disturbances. The patient’s normal renal function and quick recovery further support this conclusion. This case highlights the importance of recognising that even mild or temporary illnesses can influence lactate metabolism in patients receiving metformin therapy. Therefore, clinicians should remain cautious and consider temporarily discontinuing metformin during periods of acute illness. Such an approach can help reduce the risk of developing complications such as Metformin-associated lactic acidosis and ensure improved patient safety and clinical outcomes.
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