REV COLOMB ANESTESIOL.2017;XXX(XX) XXX-XXX

Colombian Journal of Anesthesiology

www.revcolanest.com.co

Case report

Metformin-related lactic acidosis: Case report”

Jestis Salvador Sdnchez-Diaz**, Enrique Monares-Zepeda®,

Enrique Antonio Martinez-Rodriguez®, Jorge Samuel Cortés-Romdn?,

Oscar Torres-Aguilar®, Karla Gabriela Peniche-Moguel?,

Susana Patricia Diaz-Gutiérrez®, Eusebio Pin-Gutiérrez®, Gerardo Rivera-Solis?,
Rosalba Carolina Garcia-Méndez®, Juan Marcelo Huanca-Pacaje®’,

Maria Verénica Calyeca-Sdanchez*

& Centro Médico Nacional “Adolfo Ruiz Cortines”, Instituto Mexicano del Seguro Social (IMSS), Intensive Care Department, Veracruz,

Mexico

b Hospital San Angel Inn Universidad, Mexico City, Mexico
¢ Medical School, Universidad Veracruzana, Veracruz Campus, Veracruz, Mexico
d Hospital Zambrano Hellion Tec de Monterrey, Monterrey, Mexico

ARTICLE INFO

Article history:
Received 9 May 2017
Accepted 25 July 2017
Available online xxx

Keywords:

Acidosis, lactic

Metformin

Sodium bicarbonate

Renal replacement therapy
Lactic acid

Palabras clave:
Acidosis lactica
Metformina

ABSTRACT

Lactic acidosis is defined as the presence of pH <7.35, blood lactate >2.0 mmol/L and PaCO,
<42 mmHg. However, the definition of severe lactic acidosis is controversial. The primary
cause of severe lactic acidosis is shock. Although rare, metformin-related lactic acido-
sis is associated with a mortality as high as 50%. The treatment for metabolic acidosis,
including lactic acidosis, may be specific or general, using sodium bicarbonate, trihydrox-
yaminomethane, carbicarb or continuous haemodiafiltration. The successful treatment of
lactic acidosis depends on the control of the aetiological source. Intermittent or continu-
ous renal replacement therapy is perfectly justified, shock being the argument for deciding
which modality to use. We report a case of a male patient presenting with metformin poi-
soning as a result of attempted suicide, who developed lactic acidosis and multiple organ

failure. The critical success factor was treatment with continuous haemodiafiltration.
© 2017 Sociedad Colombiana de Anestesiologia y Reanimacién. Published by Elsevier

Espana, S.L.U. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Acidosis lactica por metformina: reporte de caso

RESUMEN

Definimos acidosis lactica en presencia de pH <7.35, lactato en sangre >2.0 mmol/L y PaCO2
<42 mmHg. Por otro lado, la definicién de acidosis lactica grave es controvertida. La causa
principal de acidosis lactica grave es el estado de choque. La acidosis lactica por metformina
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Bicarbonato de sodio
Terapia de reemplazo renal
Acido lactico

es rara pero alcanza mortalidad del 50%. La acidosis metabdlica incluyendo a la acidosis
lactica puede recibir tratamiento especifico o tratamiento general con bicarbonato de sodio,
trihidroxiaminometano, carbicarb o hemodiafiltracién continua. El éxito del tratamiento de

la acidosis lactica yace en el control de la fuente etiolégica; la terapia de reemplazo renal

intermitente o continua estd perfectamente justificada, donde el argumento para decidir
cudl utilizar sera el estado de choque. Presentamos el informe de un caso de un paciente
masculino con intoxicacién por metformina como intento suicida, quien desarroll6 acidosis
lactica y falla orgénica multiple en cuya base para el éxito del caso fue el tratamiento con

hemodiafiltracién continua.
© 2017 Sociedad Colombiana de Anestesiologia y Reanimacién. Publicado por Elsevier
Espaiia, S.L.U. Este es un articulo Open Access bajo la licencia CC BY-NC-ND (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Lactic acidosis is defined as the presence of pH <7.35,
blood lactate >2.0mmol/L and PaCO; <42mmHg. However,
the definition of severe lactic acidosis is controversial. Many
physicians associate the severity of lactic acidosis with pH <7.2
or with deleterious effects, mainly haemodynamic, requir-
ing immediate treatment.’”> The main cause of severe lactic
acidosis is shock, associated with a mortality as high as 50%
despite adequate aetiological treatment, and 100% when pH
is lower than 7.0.%°

However, an uncommon cause of lactic acidosis is met-
formin poisoning, with a mortality as high as 50%. The
incidence is 3 cases for every 100,000 patients treated per year.
The main risk factor for the occurrence of metformin-related
lactic acidosis is the renal impairment present in diabetic
patients. Voluntary poisoning is rare and its characteristics
and prognosis are seldom reported in the literature. It appears
that blood levels of metformin are not a determining factor
of the outcome in the intoxicated patient, whereas blood lac-
tate >15 mmol/L, pH <7.2, organ dysfunction (>4 points), and
lower prothrombin activity (<50%) are considered risk factors
for mortality.>’ We report the case of a patient intentionally
poisoned with metformin who developed multiple organ dys-
function, in whom the critical success factor to resolve the
clinical picture was continuous haemodiafiltration.

Clinical case

We present the case of a 74-year-old male patient coming from
Veracruz, Mexico, with a history of diabetes mellitus type 2
diagnosed 26 years before, treated with metformin 850 mg/day
and glibenclamide 10 mg/day, a diagnosis of schizophrenia-
type psychiatric disorder irregularly treated with olanzapine,
and no other relevant history. Following the intentional intake
of 20 tablets of metformin, the patient developed a clinical
picture characterised by nausea, vomiting and drowsiness,
followed 24 h later by epistaxis, diaphoresis, and loss of con-
sciousness which prompted transfer for assessment.

Upon arrival to the emergency department, the patient
was placed on invasive mechanical ventilation (IMV) because
of his neurological condition, and required the use of vaso-
pressors because of haemodynamic instability with altered

Table 1 - Biochemical and haemodynamic variables for
hospital admission.

Biochemical Haemodynamic

pH 7.0 Arterial pressure ~ 90/50 mmHg
Lactate >15mmol/L  Heart rate 501pm

HCO3~ 9.4mEq/L Norepinephrine 0.4 mcg/kg/min
Urea 72.8mg/dL Dopamine 0.2 mcg/kg/min
Creatinine  2.9mg/dL co 5L/min
Potassium  6.4mEqg/L CI 2.8 L/min/m? BS
Glucose 60 mg/dL

PH: negative log of hydrogen ion concentrations; HCO3~ bicarbon-
ate; CO: cardiac output; CI: cardiac index; BS: body surface.
Source: Authors.

nodal-type cardiac rhythm. The initial blood work revealed
hyperlactatemia (>15 mmol/L), hypoglycaemia, hyperkalemia
and acute kidney injury (AKI 3) (Table 1).

The patient was admitted to the intensive care unit (ICU)
with a diagnosis of severe lactic acidosis secondary to met-
formin intoxication, an APACHE II score of 25 and a SOFA score
of 9. Slow continuous renal replacement therapy (CRRT) was
started with haemodiafiltration using a Prisma-Flex" equip-
ment; it was maintained for 48h with an effluent dose of
25ml/kg/h, achieving clinical and laboratory improvement
characterised by a reduction in potassium levels, diminished
nitrogen compounds, acidosis reversal, and lactate clearance
of more than 50% in 24h and 90% at 48h. As a result, the
patient was extubated, vasopressors were discontinued, and
the patient was discharged from the ICU after 72h (Table 2).
The patient gave his consent for the publication of the case
report, and approval was also obtained from the hospital’s
local Ethics Committee.

Pathophysiology of metformin-related lactic
acidosis

Metformin is a biguanide and the first drug of choice for
blood sugar control in patients with DM type 2 because of
its metabolic and cardiovascular benefits.® The most frequent
adverse effects related to its use are gastrointestinal, includ-
ing nausea, vomiting and diarrhoea. However, the most feared
adverse effect is lactic acidosis.”? Pyruvate-derived lactate is
the end product of glycolysis in anaerobic conditions. Humans
produce 1500mmol of lactate per day (0.8mmol/kg/h) in
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