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Abstract

Metformin is an oral antidiabetic drug frequently used among specialists and subspecialists. Its toxicity is rare, but it may oc-
cur in the setting of supratherapeutic levels, especially in patients with renal failure. Metformin-associated lactic acidosis
(MALA) is a complication characterized by elevated lactate and hydrogen metabolism, increasing the mortality rate by up to
50% if not identified and treated. We reported a 64-year-old female with a history of diabetes mellitus type 2 who presented
to the Emergency Room with anuria of two days of evolution. Medication reconciliation provided vital information about
the concomitant use of metformin 1000 mg orally twice a day with dapagliflozin/metformin (Xigduo) 5/1000 mg orally dai-
ly. The patient was hemodynamically stable and he had level 2 hypoglycemia. Chemistry was remarkable for an acute kid-
ney injury stage III with creatinine levels more than 3-fold of her baseline with hyperlactatemia (10 mM) along with severe
hyperkalemia with ECG changes. The patient was admitted to the intensive care unit for emergent hemodialysis. Finally, she
was discharged home with improving renal function, adequate urine output, normalization of electrolytes, and acidemia.

Clinicians need to be aware of possible side effects occurring when combining antidiabetic medications.
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Introduction

Metformin is an oral antidiabetic drug, approved
in 1994 for treating Type 2 Diabetes Mellitus by the U.S.
Food and Drug Administration [1]. A common side effect is
lactic acidosis which is a condition that is commonly in-
duced by a medical overdose or pharmacological combina-
tion. Patients at risk include those with a serious infection,
kidney or liver failure, recent surgical procedures, hypox-
emia, arterial or venous insufficiency, heavy alcohol use, de-
hydration, imaging procedures that require an injectable io-
dinated contrast drug, and the elderly. Metformin-associat-
ed lactic acidosis (MALA) occurs when there is an imbal-
ance between increased lactate production and impaired

metabolism/reduced clearance [1].

Metformin toxicity is rare, but it may occur in the
setting of supratherapeutic levels, especially in patients with
hepatic or renal dysfunction due to decreased excretion.
The expected incidence of hyperlactatemia in patients with
metformin prescriptions annually is 6 cases per 100,000 pa-
tients. The fatality rate of this uncommon but dangerous ad-
verse effect is more than 30% [2]. Metformin is mostly elimi-
nated by the kidneys and follows a multiphasic elimination;
in patients with normal renal function, the half-life is initial-
ly 4 to 8 hours, and the terminal half-life is approximately
20 hours [3].

Case Report

We discussed a 64-year-old female with a history
of diabetes mellitus type 2 who presented to the emergency
room with hypoglycemia and anuria for the past 2 days. A
review of the systems was negative for abdominal pain, nau-
sea, vomiting, diarrhea, and urinary symptoms. The patien-
t's physical examination was unremarkable and hemody-
namically stable. Her vital signs were 135/95 mm Hg, 85

beats per minute, 16 breaths per minute, and 36.7°F.

Patient’s persistent hypoglycemia was refractory to
frequent replacements provided in the emergency depart-
ment. This unusual presentation of refractory hypoglycemia

made the medical team rule out the multiple causes of acute
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hypoglycemia in this patient. Such as Imaging, physical ex-
am, and inflammatory markers were negative for possible in-
fectious processes. The hepatic panel, amylase, and lipase
were negative which ruled out autoimmune conditions. The
patient consumed a high-carbohydrate meal in the presence
of the medical team which ruled out starvation as the etiolo-
gy of her hypoglycemia. Physical examination ruled out gas-
troparesis diagnosis. Medication reconciliation provided vi-
tal information about the concomitant use of metformin
1000 mg orally twice daily with dapagliflozin/metformin
(Xigduo) 5/1000 mg daily for the past 5 days.

Patient was admitted to the Medical Intensive
Care Unit where a Foley catheter was placed and urine out-
put remained less than 0.5cc/kg/hr. The arterial blood gass-
es reported a compensated high anion gap metabolic acido-
sis with a pH of 7.17, a bicarbonate of 7.5 and partial pres-
sure of carbon dioxide (pCO2) of 20.9. Chemistry was re-
markable for an acute kidney injury stage III with creatinine
levels more than 3-fold of her baseline from 3 weeks ago
(Table 1). The patient also presented with hyperlactatemia
of 10 mmol/L and severe hyperkalemia with peaked T
waves. The toxicology and ketones were negative which ex-
cluded intentional ingestion or isolated diabetic ketoacido-
sis (DKA). The abdominal computerized tomography scan
was unremarkable as well. Aggressive intravenous hydra-
tion was provided to evaluate the possibility of occult shock
but lactic levels increased and renal function worsened de-
spite resuscitative measures. Incidental overdose of metfor-
min, refractory hypoglycemia, lactic acidosis, acute kidney
injury stage 3, and gradual onset of symptoms provide
strong evidence for Metformin-associated lactic acidosis or
MALA (Figure 1).

Nephrology service was consulted and after failure
to improve despite standard treatment, she was admitted to
the intensive care unit for emergent hemodialysis. Finally,
she was discharged home with improving renal function, ad-
equate urine output, and normalization of electrolytes and
acidemia (Table 1). The patient’s renal function did not re-
cover completely, her creatinine is still not at her baseline,
and is being closely followed up outpatient due to diagnosis

of Chronic kidney disease stage.
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Figure 1

Table 1
Renal Panel Baseline Day 1 Day 2 Day 3 Day 4
eGFR (mL/min/1.73) 84 5 8 11 27
BUN (mg/dL) 8 60 40 64 56
Creatinine (mg/dL) 0.75 8.32 5.13 4.15 1.91
Potassium (mmol/L) 4.7 7.2 4.5 4.00 3.50
Bicarbonate (mmol/L) 29 8.00 16.00 25.00 27.00
Glucose (mg/dL) 85 47 150 200 178
Chloride (mmol/L) 103 93 96 100 98
BUN/Creat ratio 10.7 7.21 7.80 15.42 29.3
Anion Gap 16.7 28 20 10 14

Discussion typically causing nausea, abdominal pain, tachycardia, hy-

MALA is diagnosed when blood lactate concentra-
tion is >5 mmol/L and pH blood level is <7.35 [3], which
our patient meets criteria. MALA occurs when there is an
imbalance between increased lactate production and im-
paired metabolism/reduced clearance which can occur

acutely in an overdose but usually has a more gradual onset,

potension, and tachypnea. This complication is character-
ized by elevated lactate and hydrogen metabolism, increas-
ing the mortality rate. The lactic acidosis from metformin is
a mixed type A and B is seen in most cases. MALA patho-
physiology results from the blockage of pyruvate carboxy-
lase, the initial step in gluconeogenesis, which converts pyru-

vate to oxaloacetate, leading to the accumulation of lactic
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acid (Figure 2). The resultant metabolic acidosis can be se-
vere and lead to a shock state with depressed hemodynam-
ics [4]. The acidotic state can lead to impaired myocardial
contractility, decreased function of catecholamines, and sub-

sequent multiorgan dysfunction [5]. As the acidosis pro-

4

gresses and shock develops, concurrent renal and liver fail-
ure may contribute to the onset of MALA by decreased met-
formin and lactate clearance, respectively [4]. In individuals
with severe lactic acidosis caused by metformin, hemodialy-

sis improves acid-base balance and clinical outcomes.

Metformin
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Figure 2

Xigduo and Metformin combination therapy is
generally discouraged due to one of the principal compo-
nents of Xigduo being Metformin itself. The complication
of this dual therapy has yet to be studied in the general liter-
ature since they are not advised to be taken together due to
the increased risk of MALA and nephrotoxicity. A lawsuit
was launched in June 2020 against AstraZeneca, the develop-
er of Xigduo, for receiving information about infections and
other health issues linked to the medication for years but
failing to alert the medical community [6]. Necrotizing
fasciitis of the genital/perianal/gluteal areas, ketoacidosis, se-
vere renal failure, and lower limb amputations are among
the adverse consequences found [7]. Multiple preventive
measures can be implemented in the population to prevent
these cases from occurring. A single electronic health re-
cords for patient's prescription medications can be imple-
mented in hospitals nationwide to strengthen medication re-

conciliation between providers.
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Conclusion

Excessive plasma levels of metformin are a re-
quired predisposing factor for MALA, alternate strategies of
administering metformin to high-risk diabetic patients that
reduce systemic exposure while preserving glycemic effec-
tiveness are recommended [1]. Metformin can still be used
in patients with chronic kidney disease without dose adjust-
ment if the glomerular filtration rate (GFR) is above 30
ml/min/1.73 m”2, but kidney function must be monitored
every 3 to 6 months. Patients should avoid ethanol con-
sumption while taking metformin to avoid the development
of MALA and hepatotoxicity [4]. Future therapeutic strate-
gies that target pH might be a new approach to lactic acido-

sis management [6].

We aim to highlight the importance of medication
reconciliation, interdisciplinary communication, and collab-
oration between physicians, and an adverse effect that could
have been avoided. Physicians should be diligent when pre-
scribing to account for other medications, medical comor-

bidities, age, and nutrition status [4]. We hope to prevent a
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similar outcome in future patients by raising awareness.
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