


Case report 

Metformin Toxicity in Chronic Kidney Disease: A Case Report of Severe Lactic Acidosis


ABSTRACT

Metformin is the most often prescribed oral antihyperglycemic medicine worldwide. Professional diabetes organisations suggest it as the first-line treatment for newly diagnosed type 2 diabetes. Metformin is widely regarded as safe.The most common side effects include nausea, vomiting and diarrhea. Metformin-associated lactic acidosis (MALA) is a rare but serious adverse effect of metformin. Here, we are reporting the case of an elderly patient hospitalized with severe lactic acidosis related to the treatment of type 2 diabetes with metformin.
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INTRODUCTION

Metformin is an oral antihyperglycemic medication widely used as the first-line treatment for type 2 diabetes mellitus. It is also used to treat a number of other illnesses, such as hyper-insular obesity, polycystic ovarian syndrome (PCOS) and weight gain brought on by antipsychotic medication. Unlike other kinds of oral antihyperglycemic medications, metformin lowers blood sugar levels by reducing intestinal glucose absorption, hepatic glucose synthesis (also known as gluconeogenesis), and peripheral glucose uptake and utilisation, which increases insulin sensitivity. Metformin is favoured for its ability to control blood glucose levels without causing significant hypoglycemia and for its additional benefits, such as weight management and potential cardiovascular advantage. However, nausea, vomiting and diarrhoea are among the usual unpleasant gastrointestinal side effects that up to 30% of patients taking metformin encounter. Reduced vitamin B12 levels have been associated with long-term metformin use. 1,2
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Fig 1. An overview of the mechanisms of metformin-induced lactic acidosis.

CASE DESCRIPTION

Here we discuss a 71 year old male patient who presented to an emergency department with chief complaints of hypotension, decreased food intake, multiple episodes vomiting, dyspnoea, complaints of decreased urine output since 3 days along with breathlessness due to metabolic acidosis. The patient has medical comorbidities of type2 diabetes mellitus for past 15 years, and on Metformin (500mg orally twice a day), systemic hypertension, mild to moderate LVD, chronic kidney disease(CKD) stage five with a base line EGFR rate <15 ml/min/1.73m2. Patient’s Estimated glomerular filteration rate 8.1mL/min/1.73m2 on HD (weekly twice).When he arrived in the ED he was intubated with Endotracheal tube and put on ambu bag ventillation and oxygen inhalation. His initial vital revealed a blood pressure of 100/50mmHg, pulse of 124/min, respiratory rate of 24 breaths/min, saturating 100 percentage on 6 litre O2, GRBS 214 mg/dl. 
Initial laboratory result was significant for Acute kidney injury with a creatinine of 8 mg/dl (0.6-1.3mg/dl) , potassium - 5.8Meq/L (3.5-5.5Meq/L) and Blood gas showing metabolic acidosis with a lactate >20.00 mmol/L (0.56-1.39mmol/l) , PH- 6.81 (7.35-7.45), and HCO3- 2.5mmol/L (21-28mmol/l), PC02 15.6mmHg (35-48 mmHg). The patient was admitted to the ICU requiring emergency dialysis(Sustained Low - Effiency Dialysis), central line was placed and vasopressor therapy (Noradrenaline infusion) in addition inj Sodium bicarbonate 100ml given as stat and 50ml BD was administered until the pH normalised. Intubation and mechanical ventilation was required as his respiratory and mental status declined. Later he diagnosed with severe metabolic acidosis shock.
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Table 1: Lab values on admission
Empirical antibiotic therapy was started with inj cefoperazone sulbactum 1.5gm BD given for three days later urine culture showed heavy growth of Candida tropicalis and treated with inj fluconazole 200mg OD, Colistin nebulisation 1 million unit BD. After a causality evaluation, the observed adverse drug reaction was classified as "possible" according to the World Health Organization's and Naranjo's causality assessment criteria. Hartwig's Severity Assessment Scale, a level 5 severe rating, was given to the reaction. Bystander requested discharge due to financial constraints hence discharged at request as they wish to continue further treatment at government medical college. At discharge he was on oxygen 2 litres/mt and he had femoral central line and right jugular HD catheter.

DISCUSSION

Metformin, a dimethyl biguanide suppresses glucose production via gluconeogenesis, utilizing precursors like alanine, pyruvate and lactate. Due to the risk of lactic acidosis, metformin is contraindicated in patients with advanced age, acute infections, deteriorating renal or hepatic function, or circulatory issues such as congestive heart failure. Metformin-associated lactic acidosis (MALA) is a rare but serious adverse effect of metformin. Studies report an incidence rate of approximately 0.05 cases of metformin-induced lactic acidosis per 1,000 patient-years 1.
Lactic acidosis is known to be a potentially fatal syndrome that can happen to people who have pharmacological contraindications including alcoholism, sepsis, hypoxaemia and renal failure. Lactic acidosis can be classified into two distinct categories. Type A is characterized by anaerobic glycolysis, resulting in lactate accumulation due to insufficient oxygen. In contrast, Type B lactic acidosis, exemplified by mitochondrial myopathy, lactic acidosis, and stroke-like episodes (MALA), arises from enhanced lactate production coupled with diminished clearance via oxidative or gluconeogenic pathways. Lactic acidosis is a potentially fatal illness marked by high arterial lactate levels (>5.0 mmol/L) and low blood pH (<7.35). During glycolysis, the gut, liver and peripheral organs create lactate, which can build up in hypoxic environments. Patients suffering from lactic acidosis related to metformin use may report difficulty on breathing, dizziness or profound fatigue, and in critical situation may exhibit altered mental status (AMS) or coma. In a case by Shohaib Ashraf et al 3, MALA was observed in 53 Year old female patient prescribed oral metformin 850mg twice daily, for treating Type 2 DM and managed with emergent hemodialysis and supportive care.

Treatment of MALA primarily involves renal replacement therapy (RRT), although its effectiveness may be limited by metformin's large volume of distribution and the patient's hemodynamic instability4. Unfortunately, there is no specific antidote for MALA. Supportive care include the mainstay of therapy focuses on, Restoring physiologic acid-base balance, Managing concomitant conditions, Enhancing metformin elimination when indicated. Monitoring of all patients should be observed for at least 12 hours for signs and laboratory findings consistent with MALA development following an acute overdose. Hemodynamic Support for Hypotension and shock should be addressed using Intravenous crystalloids, Vasopressors (if necessary).5
CONCLUSION
Metformin-associated lactic acidosis (MALA) is a rare but serious condition that requires prompt recognition and intervention. Given its potential for high morbidity, caution is essential when prescribing metformin, especially in patients with risk factors such as renal impairment. It is crucial for healthcare providers to assess renal function regularly and adjust the dosage or consider alternative therapies for at-risk patients. Early identification and appropriate management strategies are key to minimizing the risk of MALA in these patients.
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