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Dear Editor,
A 52-year-old male with a medical history of cocaine use 
presented to the hospital complaining of chest pain. Vital 
signs included a heart rate of 97 beats per minute, blood 
pressure 151/116 mmHg, temperature 98°F, respiratory rate 
16 breaths per minute, and oxygen saturation of 99% on 
room air. Physical examination was normal, and EKG was 
unremarkable. Initial laboratory findings were positive for 
cocaine on urine drug immunoassay and elevated creatine 
kinase of 1749 IU/L. Complete blood count, troponin, 
and comprehensive metabolic panel, including creatinine, 
were all within normal limits. The patient was treated with 
intravenous fluids for rhabdomyolysis and admitted for 
further observation and evaluation of his chest pain.

While hospitalized, the patient experienced altered mental 
status and profound hypoglycemia with bedside glucose 
of <10 mg/dL. The patient was given one ampoule of dextrose 
with return to baseline mental status. A comprehensive 
metabolic panel during this episode revealed a significant 
metabolic acidosis with 12 mEq/L serum bicarbonate and 
an anion gap of 34. The patient admitted to surreptitiously 
taking 60 pills of his 1000 mg metformin while alone in 
his hospital room. A venous blood gas (VBG) performed 
showed a pH of 7.02, pCO2 23.3, pO2 128, bicarbonate 
8.0 and lactate >25 mmol/L. The patient was treated with 
three ampoule of sodium bicarbonate, started on a 10% 
dextrose infusion and transferred to the intensive care 
unit for hemodialysis. During dialysis, the patient became 
hypotensive, obtunded, and tachypneic, requiring immediate 
endotracheal intubation. Repeat VBG results were pH 6.97, 
pCO2 18.1, pO2 138, bicarbonate 6.5, lactate >25 mmol/L, 
and point of care glucose was 143 mg/dL. The patient 
was then placed on vasopressor support, continuous 
venovenous hemofiltration (CVVH), and a bicarbonate 
drip of 600 mL/hour. The patient remained intubated on 
multiple vasopressors and CVVH for 4 days and his lactate 
normalized to 2.0 mmol/L. Serum metformin levels were 
obtained prior to and during dialysis, with a pre-dialysis 
level of 67 mcg/mL, levels of 23 and 10 mcg/mL on day 2, 
and levels of 7.6 and 6.2 mcg/mL on day 3. He was weaned 
off of vasopressor support and successfully extubated on 
day 5.

Though potentially useful to obtain in overdose, isolated 
metformin levels do not always correlate with morbidity 
and mortality; however, an elevated metformin level and 
an associated hyperlactatemia are ominous.[1] In regards 
to treatment, hemodialysis is performed primarily for 
acidosis and hyperlactatemia.[2] Strikingly, our patient’s 
measured metformin levels appreciably decreased in an 
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almost predictable manner while on CVVH. Although 
a rare occurrence, as in our case, metformin can cause 
severe hypoglycemia in overdose and absence of other 
antidiabetic medications.[3] Retrospective reviews of 
metformin overdose have shown an increased incidence of 
death with a combined serum pH <6.9, lactate >20 mmol/L, 
and metformin concentration >50 mcg/mL.[4,5] Our patient 
survived after intentional metformin overdose with serum 
pH nadir of 6.90, lactate >25 mmol/L and a pre-dialysis 
metformin concentration of 67 mcg/mL.

Some literature suggests that continuous renal replacement 
therapy (CRRT) such as CVVH contains lactate and is 
not thought to be useful in treating lactic acidosis of any 
etiology, including sepsis or hypotension. Though not 
performed specifically in this case, some advocate for 
the possible use of bicarbonate-based hemofiltration to 
treat acute renal failure in the setting of lactic acidosis 
to overcome this conundrum.[6] CVVH is useful in the 
treatment of lactic acidosis associated with phenformin, 
a similar medication to metformin, as in this case.[7] In 
a case described by Cheungpasitporn et al., regarding a 
28-year-old male with lactic acidosis in the setting of septic 
shock and multiple organ failure, CVVH proved as useful 
for treatment.[8] Schetz provides examples of successful use 
of CRRT in the treatment of inborn errors of metabolism, 
tumor lysis syndrome and severe lactic acidosis.[9]

Declaration of patient consent

The author certifies that he has obtained all appropriate 
patient consent forms. In the form the patient has given 
his consent for his images and other clinical information 
to be reported in the journal. The patient understands that 
his names and initials will not be published and due efforts 
will be made to conceal his identity, but anonymity cannot 
be guaranteed.

Financial support and sponsorship

Nil.

Conflicts of interest

There are no conflicts of interest.

Maricel Dela Cruz, Muhammed Ershad, 
Ahmed Mostafa

Department of Emergency Medicine, Division of Medical Toxicology, 
Drexel University College of Medicine, Philadelphia, PA, USA

Address for correspondence:  
Dr. Maricel Dela Cruz,  

Department of Emergency Medicine, Division of Medical Toxicology, 
Drexel University College of Medicine, Philadelphia, PA, USA. 

E‑mail: mdelacruz78@gmail.com



Letter to Editor

78 Indian Journal of Nephrology | Volume 31 | Issue 1 | January-February 2021

References
1. Kopec KT, Kowalski MJ. Metformin-associated lactic 

acidosis (MALA): Case files of the Einstein Medical Center 
medical toxicology fellowship. J Med Toxicol 2013;9:61-6.

2. Calello DP, Liu KD, Wiegand TJ, Roberts DM, Lavergne V, 
Gosselin S, et al. Extracorporeal treatment for metformin 
poisoning: Systematic review and recommendations from the 
extracorporeal treatments in poisonings workgroup. Crit Care 
Med 2015;43:1716-30.

3. Al-Abri SA, Hayashi S, Thoren KL, Olson KR. Metformin 
overdose-induced hypoglycemia in the absence of other 
antidiabetic drugs. Clin Toxicol (Phila) 2013;51:444-7.

4. Vecchio S, Giampreti A, Petrolini VM, Lonati D, Protti A, 
Papa P, et al. Metformin accumulation: Lactic acidosis and 
high plasmatic metformin levels in a retrospective case 
series of 66 patients on chronic therapy. Clin Toxicol (Phila) 
2014;52:129-35.

5. Blohm E, Lai J, Neavyn M. Drug-induced hyperlactatemia. Clin 
Toxicol (Phila) 2017;55:869-78.

6. Hilton PJ, Taylor J, Forni LG, Treacher DF. Bicarbonate-based 
haemofiltration in the management of acute renal failure with 
lactic acidosis. QJM 1998;91:279-83.

7. Mariano F, Benzi L, Cecchetti P, Rosatello A, Merante D, Goia F, 
et al. Efficacy of continuous venovenous haemofiltration (CVVH) 
in the treatment of severe phenformin-induced lactic acidosis. 
Nephrol Dial Transplant 1998;13:1012-5.

How to cite this article: Dela Cruz M, Ershad M, Mostafa A. Metabolic 
acidosis and hyperlactatemia requiring continuous venovenous 
hemofiltration after intentional ingestion of metformin. Indian J Nephrol 
2021;31:77-8.

Received: 04-04-2019; Revised: 29-05-2019; Accepted: 25-05-2020; Published: 09-10-2020.

© 2020 Indian Journal of Nephrology | Published by Wolters Kluwer - Medknow

This is an open access journal, and articles are distributed under the terms of the 
Creative Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows 
others to remix, tweak, and build upon the work non‑commercially, as long as 
appropriate credit is given and the new creations are licensed under the identical 
terms.

Access this article online

Quick Response Code: Website:

www.indianjnephrol.org

DOI:

10.4103/ijn.IJN_117_19

8. Cheungpasitporn W, Zand L, Dillon JJ, Qian Q, Leung N. Lactate 
clearance and metabolic aspects of continuous high-volume 
hemofiltration. Clin Kidney J 2015;8:374-7.

9. Schetz M. Non-renal indications for continuous renal replacement 
therapy. Kidney Int 1999;56:88-94.


