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To the Editor:

Metformin is one of the most widely used agents to treat type 2 dia-
betes mellitus. The most serious adverse effect is anion gap meta-
bolic acidosis from lactic acid induced by elevated metformin
levels. We report on a case of a 67-year-old female who underwent
cardiopulmonary arrest secondary to extreme acidosis from met-
formin-induced lactic acidosis.

The patient presented to the emergency department with persis-
tent hypoglycemia and falls. Initial labs revealed metabolic acidosis
with  HCOz; 11 mEg/L, anion gap 25 mmol/L, potassium of
5.6 mmol/L, and creatinine 9.43 mg/dL. While waiting for the initiation
of hemodialysis, the patient went into asystolic cardiopulmonary
arrest. Cardiopulmonary resuscitation (CPR) was initiated, including
chest compressions, calcium gluconate, epinephrine, sodium bicar-
bonate, and intubation with mechanical ventilation. Return of sponta-
neous circulation was achieved after 17 minutes of resuscitation.
Repeat labs post-CPR showed HCO; 11 mEg/L, anion gap
39 mmol/L, glucose 416 mg/dL, lactic acid 32.0 mmol/L, and arterial
pH 6.62, with pCO, of 28 mmHg.

Metformin toxicity was suspected early, given the new worsening
kidney function, severely elevated lactic acid, and extreme metabolic
acidosis. Emergent hemodialysis was started with an improvement
of the patient’s acidosis. The severe acidemia improved with repeat
labs showing arterial pH 7.35, HCO3 14, and lactic acid 26.3. The
patient was then transitioned to continuous renal replacement ther-
apy with no significant worsening of the patient’s acidosis and reso-
lution of the lactic acid elevation over the next 48 hours. On hospital
day 3, the continuous renal replacement therapy was transitioned to
scheduled hemodialysis treatments.

An oral biguanide, metformin is used to treat hyperglycemia by
increasing insulin receptor responsiveness at the cell membrane,
decreasing glucose absorption at the gastrointestinal tract and
decreasing gluconeogenesis by hepatocytes.! Metformin induces
metabolic acidosis through inhibition of Complex | in the chain of
oxidative phosphorylation, inducing rapid turnover of adenosine
triphosphate (ATP) and limited ability to recycle excess hydrogen
ions created from hydrolysis of ATP within the mitochondria.” The
estimated incidence of metformin-induced lactic acidosis ranges
from 1 to 47 per 100,000 patient-years, with mortality reaching

25-50%. The risk of lactic acidosis was also associated with renal
function less than 60 mL/min/1.73 m2.°

Hyperlactatemia can be induced either by an overdose of met-
formin or decreased elimination in the setting of poor renal function.
Risk factors for unintentional elevated metformin levels may include
dehydration, excessive emesis, and diarrhea, leading to decreased
renal perfusion and acute renal injury secondary to a volume con-
tracted state. Other clinical causes include congestive heart failure,
acute liver injury, underlying infection contributing to relative
hypoperfusion.”

Metformin-induced lactic acidosis is a rare but deadly adverse
effect that can rapidly progress to multiple organ dysfunction, includ-
ing cardiovascular collapse. Extended hemodialysis and continuous
renal replacement therapy can be effective in normalizing the acido-
sis and elevated lactic acid levels.® A high index of suspicion for this
potential culprit of acidosis is needed in cases of cardiopulmonary
arrest.

Declaration of Competing Interest
The authors declare that they have no known competing financial

interests or personal relationships that could have appeared to influ-
ence the work reported in this paper.

REFERENCES

1. Davidson MB, Peters AL. An overview of metformin in the
treatment of type 2 diabetes mellitus. Am J Med 1997 Jan;102
(1):99-110. https://doi.org/10.1016/s0002-9343(96)00353-1. PMID:
9209206.

2. Wang GS, Hoyte C. Review of Biguanide (Metformin) Toxicity. J
Intensive Care Med 2019;34:863-76. https://doi.org/10.1177/
0885066618793385. Epub 2018 Aug 21. PMID: 30126348.

3. Eppenga WL, Lalmohamed A, Geerts AF, et al. Risk of lactic acidosis
or elevated lactate concentrations in metformin users with renal
impairment: a population-based cohort study. Diabetes Care
2014;37:2218-24. https://doi.org/10.2337/dc13-3023. Epub 2014 May
19. PMID: 24842984.



http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.resplu.2022.100217&domain=pdf
https://doi.org/10.1016/s0002-9343(96)00353-1
https://doi.org/10.1177/0885066618793385
https://doi.org/10.1177/0885066618793385
https://doi.org/10.2337/dc13-3023
https://doi.org/10.1016/j.resplu.2022.100217
https://doi.org/10.1016/j.resplu.2022.100217
http://www.sciencedirect.com/science/journal/01688227
http://www.elsevier.com/locate/resuscitation-plus

2 RESUSCITATIONPLUS 9(2022) 100217

4. DeFronzo R, Fleming GA, Chen K, Bicsak TA. Metformin-associated
lactic acidosis: Current perspectives on causes and risk. Metabolism
2016;65:20-9. https://doi.org/10.1016/j.metabol.2015.10.014. Epub
2015 Oct 9. PMID: 26773926.

5. Ferreira NR, Fernandes L, Cardiga R, Zilhao C, Silvestre J, Povoa P.
Severe metformin associated lactic acidosis: a case series of an
intensive care unit. J: Int Arch Med 2015;8. https://doi.org/10.3823/
1834. ISSN: 1755-7682.

Robert Pell

Jonathan Littell

Michelle Hernandez"©

Amber Mirajkar®®

Latha Ganti®%®"

& Resident Physician, Osceola Regional Medical Center, University
of Central Florida, Orlando, FL, USA

b Assistant Professor, University of Central Florida, Orlando,
FL, USA

¢ Associate Medical Director, Polk County Fire Rescue, Bartow,
FL, USA

9 Professor of Emergency Medicine & Neurology, University of
Central Florida, Orlando, FL, USA

Envision Healthcare, Nashville, TN, USA

* Corresponding author at: 6850 Lake Nona Blvd, University of
Central Florida College of Medicine, Orlando, FL 32832, USA.
E-mail addresses: Robert.Pell@ucf.edu (R. Pell), Jonathan.Littell@
ucf.edu (J. Littell), Michelle.Hernandez @ ucf.edu (M. Hernandez),
Amber.Mirajkar@ucf.edu (A. Mirajkar), latha.ganti@ucf.edu

(L. Ganti),

Received 20 February 2022

Received in revised form

21 February 2022

Accepted 21 February 2022

https://doi.org/10.1016/j.resplu.2022.100217

© 2022 The Author(s). Published by Elsevier B.V.

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


https://doi.org/10.1016/j.metabol.2015.10.014
https://doi.org/10.3823/1834
https://doi.org/10.3823/1834
mailto:Robert.Pell@ucf.edu
mailto:Jonathan.Littell@ucf.edu
mailto:Jonathan.Littell@ucf.edu
mailto:Michelle.Hernandez@ucf.edu
mailto:Amber.Mirajkar@ucf.edu
mailto:latha.ganti@ucf.edu
https://doi.org/10.1016/j.resplu.2022.100217
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

	Cardiopulmonary arrest from metformin-induced lactic acidosis
	Declaration of Competing Interest
	References


