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Abstract

We report a case of metformin-induced lactic acidosis from a suicide attempt. At 6:00 am, the patient ingested 35 g metformin 
(MET) in his hotel room. At 10:00 am he contacted the hotel front desk because of severe nausea and chest discomfort and 
was transported to our emergency room in a state of disturbed consciousness (GCS 8 points). He had type 2 diabetes (T2DM) 
with advanced diabetic nephropathy (stage G3aA3). The first laboratory tests at 11:00 am in the emergency room showed poor 
glycemic control (HbA1c 9.1%) with impaired renal function (eGFR 33.3 mL/min/1.73 m2) without acidosis (pH 7.46) and 
with a slight increase in plasma lactate (5.8 mmol/L). Fluid infusion and gastric lavage were performed. At 1:00 pm, he was 
admitted to our intensive care unit. MET-associated lactic acidosis (MALA) was first recognized in laboratory results received 
at 6:30 p.m.: pH was 7.25, with high (13.1 mmol/L) lactate and low (16.3 mmol/L) bicarbonate. Although those values did 
not reach the published criteria for introducing hemodialysis therapy, we initiated hemodialysis therapy at 10:00 pm. After a 
4-hour-hemodialysis session, the patient’s blood chemistry was stabilized at pH 7.40, 5.1 mmol/L lactate, 19.9 mmol/L HCO3

-, 
and 4.4 m Eq/L K+. This case suggests unsettled questions regarding the clinical criteria and initiation timing for hemodialysis 
in a high-risk case of MALA. We successfully treated a T2DM patient with a late-onset lactic acidosis using early induction of 
a single hemodialysis treatment before the recommended timing. 
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A Successful Single Early Hemodialysis Treatment for a Late-Onset Lactic 
Acidosis After Metformin Poisoning in a Type 2 Diabetes Patient with 

Advanced Diabetic Nephropathy

Introduction
The MET-Associated Lactic Acidosis (MALA) is reported to 
be a rare complication of MET use. However, this clinical con-
dition is associated with a high mortality rate in T2DM pa-
tients, especially those with advanced hepatorenal and pulmo-
nary diseases in conjunction with dehydration, acute infection, 
cardiac dysfunction, alcohol drinking, and/or old age [1,2]. In 
view of the clinical severity of MALA, it is crucial to closely 
monitor patients until any likelihood of the development of 
lactic acidosis has passed. However, previous reviews have 
settled on no clear definition regarding the observational pe-
riod following acute MET overdose [3-5]. Here, we reported 
a T2DM patient who took a large amount of MET in a suicide 
attempt. His late-onset MALA was successfully treated by a 
single early hemodialysis treatment.

Case Presentation
The patient was a 69-y-old non-obese male T2DM patient with 
an 18-yrs diabetes duration complicated with stage IIIa diabetic 

nephropathy. Recently, he had been prescribed 1,000 mg MET, 
20 mg teneligliptin, and 1 mg glimepiride daily at his family 
physician’s clinic. However, he had not taken any medication 
for about 2 months. At around 6:00 am on July 3 (Figure 1), 
he took 70 tablets (35 g) of MET in attempted suicide while 
staying at a hotel. He felt severe nausea and chest discomfort 
and contacted the front desk. Hotel staff immediately requested 
emergency medical assistance, and he was transported to the 
emergency outpatient clinic in our hospital in consciousness 
disturbance (GCS 8 points). 

At the emergency room, his blood pressure was 179/109 mmHg 
with 36.3°C body temperature, and 98% SpO2 on room air. He 
had spontaneous abdominal pain with persistent nausea and 
vomiting. Blood laboratory findings are summarized in Table 
1. Venous gas analysis showed a pH of 7.46 with blood lactate 
concentration of 5.7 mmol/L. He showed HbA1c of 9.1% and 
worsening of renal function with an eGFR of 33 mL/min/1.73 
m2 with serum creatinine (s-Cr) of 1.65 mg/dl. However, there 
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Table 1: Laboratory data at the time of emergency transport to our hospital.

Peripheral blood Venous gas analysis
WBC 9600/μL* CK 64 U/L pH 7.461
RBC 496×10 4/µL Amylase 84 U/L pO2 35.9 mmHg
Hb 15.2 g/dL Uric acid 9.3 mg/dL* pCO2 31.5 mmHg
Ht 43.4 ％ T-Chol 293 mg/dL* HCO3

- 23.5 mmol/l
PLT 32.6 ×10 4/μL TG 200 mg/dL* cNa 140 mEq/l
  BUN 18.8 mg/dL cK 4.6 mEq/l
Biochemistry Creatinine 1.65 mg/dL* cCl 104 mEq/l
Glucose 218 mg/dL* eGFR 33.3 ml/min/1.73m2 * cGlu. 201 mg/dl
HbA1c 9.1 ％* CRP 0.08 mg/dL cLact. 5.8 mmol/l*
Albumin 4.7 g/dL Na 138 mg/dL AG 12.5 mEq/l
T-BIL 0.7 mg/dL K+ 4.7 mg/dL
AST 24 U/L Cl 100 mg/dL
ALT 23 U/L Ca++ 10.6 mg/dL*
γ-GTP 191 U/L* BNP 12.2 pg/mL
LDH 176 U/L

Figure 1: Clinical course of lactic acidosis before and after hemodialysis treatment.

were no signs of cardiac failure, infectious diseases, electrolyte 
imbalance, anemia, or malnutrition.

Clinical courses of lactic acidosis before and after he-
modialysis treatment
Soon after the initial laboratory test, we started an infusion for 
fluid management and gastric lavage. The patient was trans-
ferred to the Intensive Care Unit at approximately 1:00 p.m. At 
about 12 hrs. after MET ingestion, we received new lab find-
ings of a pH 7.25 with a markedly increased lactate level (13.1 
mmol/L), a low HCO3

- level (16.3 mmol/L: a normal range 22–
29 mEq/L), an increased anion gap (20.7 mEq/L) along with an 
elevated K+ level of 5.7 mEq/L, indicating rapid progression 
to a serious condition. We initiated hemodialysis treatment at 
15.5 hrs. after the MET ingestion. 

Hemodialysis was carried out at the flow rate 500 mL/min us-
ing a polysulfone high-performance membrane to treat meta-
bolic acidosis and remove lactate and MET. The 4 hour-hemo-
dialysis treatment was completed successfully, after which his 
pH had increased to 7.397 and blood lactate level improved to 
5.0 mmol/L; the lactate level decreased further to less than 3.0 
mmol/L thereafter (Figure 1). 

Discussion and Conclusion
MALA is usually suspected by a blood lactate concentration 
>45 mg/dl (5 mmol/L) and blood gas pH <7.35 in patients who 
take an overdose of MET. In this case, the patient took a very 
high dose of MET (35 g at once) in an attempted suicide. His 
lactic acidosis due to MET overdose was enhanced by impaired 
renal function and dehydration induced by frequent vomiting. 

A basic guideline for application of hemodialysis treatment for 
MET poisoning was released in 2015, together with a systemic 
review from the Extracorporeal Treatment in Poisoning Work-
group [6]. The guideline recommends the following: 
1) Discontinuation of causative drug, decontamination of gas-
trointestinal tract, and treatment of primary disease; 
2) cardiopulmonary management including infusion of fluids 
and oxygen administration; and 
3) administration of sodium bicarbonate. 
4) If the blood lactate level is 180 mg/dl (20 mmol/L) or higher 
or the arterial gas pH is ≤7.0 after such treatment, hemodialysis 
treatment should be initiated. 
The treatment can be terminated if the blood lactate falls to 
27 mg/dL (3.0 mmol/L) or below or if arterial gas pH>7.35 is 
achieved. 

*shows an abnormal value
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Under the careful monitoring of vital signs in the ICU, the pa-
tient’s blood lactate level reached 119 mg/dL (13.2 mmol/L) 
at about 12 hours after MET ingestion with venous blood pH 
was 7.250. Hemodialysis was initiated immediately, despite 
blood chemistry not meeting the criteria [6], in consideration 
of this patient’s stage IIIa diabetic nephropathy combined with 
the dehydration-related prerenal failure. In this case, a single 
hemodialysis treatment for 4 hrs. efficiently improved MALA. 
A similar case report of MALA after attempting suicide in a 
T2DM patient with schizophrenia has been successfully treat-
ed using early introduction of high-flow high-volume intermit-
tent hemodiafiltration [7].

The association of increased lactate levels with renal dysfunc-
tion in patients with and without MET intake has been shown in 
a multicenter cohort study from Denmark [8]. Increased blood 
lactate levels are observed in relation to the low-eGFR (below 
45 ml/min/1.73m2) compared to normal-eGFR group. The time 
to onset of acute MALA after high doses of MET intake is re-
ported by Theobald et al [9]. In total 40 case between 2001 and 
2014, the 40% cases result in lactic acidosis more than 6 hours 
after ingestion. Although the blood MET concentration usually 
reaches the maximum 2–3 hours after ingestion at the treat-
ment doses and is maintained for a half-life of 3–4 hours, MET 
excretion is delayed due to renal impairment, dehydration, and 
a decreased absorption due to the reduced gastrointestinal tran-
sit caused by the metformin itself, which is a cause of delayed 
onset of lactic acidosis [9]. In fact, we firstly recognized lactic 
acidosis at about 12 hours after massive MET ingestion.

Another study from Thailand investigating the 30-day mortal-
ity rate in 105 patients diagnosed with MALA shows the rate of 
36.2%, with a higher proportion of survivors receiving hemo-
dialysis within 6 hours (hazard ratio 0.31; 0.14–0.69; p=0.004) 
[10]. A meta-summary of case reports regarding MET toxic-
ity has been reported using a PRISMA 2009 checklist. Despite 
severe MALA and the need for multiple organ support, they 
may have good outcomes, especially when renal replacement 
therapy is used [11]. 

In conclusion, a single early hemodialysis therapy initiated at 
levels not reaching the published standard was effective for 
treatment of lactic acidosis caused by a high dose of metfor-
min poisoning in a type 2 diabetes patient with advanced renal 
impairment. Thus, it may be important to re-assess the MALA-
treatment guideline to help physicians determine the optimal 

introductory criteria and initiation timing for extracorporeal 
treatment in the critical care unit.
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