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Massive Metformin Overdose in
Two Subjects with Suicidal Behavior:
Brief Communication

Intihar Davranis1 Olan
Iki Olguda Masif Metformin Asir1 Dozu:
Kisa Bildiri

ABSTRACT Lactic acidosis is a well-recognized side effect of metformin, especially in patients with
renal failure. Only a few cases of deliberate self-poisoning with metformin have been described in
the literature. The mechanism of metformin-associated lactic acidosis is complex. In the absence of
acute overdose, metformin-associated lactic acidosis rarely develops in patients without comor-
bidities such as renal or hepatic insufficiency or acute infection. We report two patients who had
a large dose of metformin in an attempt to harm themselves and presented with lactic acidosis. In
our experience, metformin intoxication may lead a high anion gap metabolic acidosis after a suicide
attempt. Sodium bicarbonate infusion is able to correct the acid-base metabolism sufficiently in
subjects with normal renal functions.
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OZET Laktik asidoz metforminin 6zellikle bobrek yetmezlikli hastalarda iyi bilinen bir yan etkisi-
dir. Literatiirde planl olarak kendini metforminle zehirlemeyle ilgili cok az sayida olgu bildirilmi-
stir. Metformin ile iligkili laktik asidozun mekanizmasi komplekstir. Metformin ile iligkili laktik
asidoz ilacin akut yiiksek doz alimi s6z konusu degilse, hastalarda renal ya da hepatik yetmezlik ya
da enfeksiyon gibi eslik eden durumlar yoksa nadiren gelisir. Kendilerine zarar vermek i¢in fazla
dozda metformin alan ve laktik asidozla gelen iki hastay1 sunuyoruz. Bizim tecriibelerimize gore,
metformin zehirlenmesi intihar girisiminden sonra yiiksek anyon agikli metabolik asidoza yol aga-
bilir. Bobrek islevleri normal olan kisilerde sodyum bikarbonat infiizyonu asit-baz metabolizmasini
yeterli 6l¢tide diizeltebilir.

Anahtar Kelimeler: Asir1 doz; asidoz, laktik; metformin; bikarbonatlar
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actic acidosis is the most frightening side effect of metformin. Al-

though the relationship between lactic acidosis and biguanide is well

known, lactic acidosis is rarely seen in type 2 diabetic patients taking
metformin.' The incidence rate of metformin-associated lactic acidosis is 5-
9 cases per 100000 patients, but it is still associated with a high rate of mor-
tality.? Metformin and lactate accumulations in patients who use metformin
can only be caused by renal and/or hepatic failure or overdose of metformin
due to self-poisoning.? If metformin is ingested in toxic doses or in the case
of impaired renal elimination, lactic acidosis does occur even in the absence
of tissue hypoxia or any other risk factors. Only a few cases of deliberate
self-poisoning with metformin have been described in the literature. We
aimed to report two cases of massive metformin overdose ingestion with
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suicidal behavior in subjects with previously nor-
mal renal functions, which were associated with
lactic acidosis and treated with only bicarbonate
(NaHCO3) and fluid replacement.

I CASE REPORTS
CASE 1

A 39-year-old man was admitted to the Emergency
Department after a deliberate overdose of met-
formin (70 tablets). He suffered from type 2 diabetes
mellitus and he was taking only metformin therapy
for one year. He ingested 59.5 g (583 mg /kg body
weight) of metformin in a suicide attempt. After
three hours, he had complaints of weakness, vomit-
ing, nausea and diarrhea. Initial physical examina-
tion and vital signs were normal. In his history,
peripheral artery disease and renal dysfunction were
absent. Laboratory testing revealed lactic acidosis
[pH: 7.27, anion gap: 14 mmol/L, HCO3:16 mmol/L,
lactate 101 mg/dL (11.2 mmol/L)]. Electrolytes were
in the normal limits. Serum creatinine was 1.6
mg/dL and BUN level was 34 mg/dL in the first ex-
amination (Table 1). Urine analysis was negative for
ketones. With these findings, the case was accepted
as a metformin-induced lactic acidosis. Metformin
was stopped immediately and insulin therapy was
initiated for diabetic regulation because of a high
plasma glucose level (233 mg/dL). Electrocardiogro-
phy was normal. Bicarbonate and fluid treatment
was given until acidosis recovered. The amount of
bicarbonate replacement was calculated with the
following formula: Base deficitxbody weightx0.3.
On the second day of the treatment, laboratory
analyses were as follows: lactate: 20 mg/dL, pH: 7.44,
HCO3: 24.5 mmol/L, creatinine: 0.9 mg/dL. On the

TABLE 1: The laboratory parameters.
Case 1 Case 2
Before After Before After
treatment  treatment treatment treatment
pH 7.27 7.44 7.22 7.4
Anion gap (mmol/L) 14 N 13 N
HCO, (mmol/L) 16 245 17 23
Lactate (mg/dL) 101 14 44 14
Creatinine {mg/dL) 1.6 0.9 1.25 0.7
N: normal range.
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seventh day of the treatment, arterial lactate level
was 14 mg/dL (1.55 mmol/L), pH: 7.45 and HCO3
was 23.5 mmol/dL. Reversible acute renal failure
with a maximum creatinine of 2.4 mg/dL was ob-
served. Renal functions gradually recovered. There
were no chronic diabetic complications or micoal-
buminuria during the clinical observation. He im-
proved completely and discharged from our hospital
on the 20® day of the treatment.

CASE 2

A 19-year-old healthy young girl was admitted be-
cause of ingesting large amounts of her father’s
drug with suicidal ideation. She had ingested 25
tablets of 500 mg metformin (Total: 12.5 g; 250
mg/kg body weight). She arrived to the emergency
department six hours after the ingestion of met-
formin. She had been suffering from vomiting,
nausea and abdominal pain for 3-4 hours. On ad-
mission, the patient was in a stable condition and
her initial plasma glucose level was normal. She
was conscious and alert, with a blood pressure
120/80 mmHg, pulse 76 beats per minute, respira-
tory rate 25 breaths per minute and body temper-
ature 36.3°C. Arterial blood gas analysis showed
metabolic acidosis with a high anion gap [pH: 7.22,
HCO3: 17 mmol/dL, anion gap: 13 mmol/L, lactate:
44 mg/dL (4.87 mmol/L)]. Renal functions were
monitored. Normal sinus rhythm was detected on
electrocardiography. During the clinical course, a
reversible acute renal failure with a maximum cre-
atinine level of 1.25 mg/dL was observed 24 hours
later (Table 1). Plasma glucose levels were main-
tained within the normal ranges. Bicarbonate and
fluid treatment was continued until her symptoms
improved. On the fourth day of the treatment, the
arterial lactate level was determined as 14 mg/dL
(1.55 mmol/L), pH:7.41 and HCO3:23 mmol/L. She
recovered completely with supportive care. He-
modialysis was not required. She was successfully
treated with bicarbonate infusion. The patient was
discharged from hospital after six days.

I DISCUSSION

Self poisoning with massive metformin overdose in
patients with psychiatric disorder is rarely reported
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in literature.? Wills et al. reported that the overall
prevalence of metformin-associated lactic acidosis
was 14 (3.5%) in 398 cases referred to a healthcare
facility.* Metformin-associated lactic acidosis oc-
curred in 9.1% of acute mono-overdose and in
0.7% of polypharmacy overdose patients referred
to healthcare facilities and it was 16% in the in-
tentional mono-overdoses.* Metformin intoxica-
tion leading to lactic acidosis can present with
nonspecific symptoms such as anorexia, somno-
lence, lethargy, nausea, vomiting and epigastric
pain. More serious effects are hypotension, hy-
pothermia, respiratory failure and cardiac dys-
rhythmia. Approximately 60% of the oral dose of
metformin is absorbed.> Twenty percent to 30% of
the drug is recovered in the feces, but it is prima-
rily eliminated unchanged by the kidneys by
means of tubular secretion.® The half-life of met-
formin is approximately six hours.> Renal failure
impairs elimination, increasing the risk of lactic
acidosis.’ The onset of lactic acidosis is often subtle,
and accompanied only by nonspecific symptoms
such as malaise, myalgias, respiratory distress, in-
creasing somnolence and nonspecific abdominal
distress. Hypothermia, hypotension and resistant
bradyarrhyth- mias may also be associated with
more marked acidosis.! Metformin-associated lactic
acidosis is recognized as a serious condition with a
poor prognosis that can occur in patients taking
chronic metformin therapy with contraindications
to the drug, such as renal dysfunction, liver dis-
eases, alcoholism, and cardiopulmonary diseases.
Risk factors other than metformin are clearly im-
portant in precipitating lactic acidosis.!® Dehydra-
tion in patients taking metformin can lead to
metformin-associated lactic acidosis, a potentially
fatal condition. It has a reported mortality rate of
30-50%.7# The main identifiable risk factors for
mortality are sepsis, acute cardiovascular events
and end-stage hepatic failure. However, we ob-
served that metformin ingestion caused lactic aci-
dosis in two subjects without any precipitating
factors before taking massive overdose of this drug.
Although renal functions were impaired in both of
them and serum creatinine levels increased after
overdose of metformin, they completely recovered
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after the treatment. The absence of a relationship
between the deterioration of renal function, or in-
crease in creatinine concentration and clinical out-
come is striking. Remarkably, mild and moderate
renal failure may not increase mortality risk. The
pathogenesis of metformin-related lactic acidosis is
multifactorial and incompletely understood. Met-
formin can increase lactate production by chang-
ing the intracellular redox potential from aerobic
to anaerobic metabolism (type B lactic acidosis).
Gluconeogenesis is inhibited by metformin
through reduced hepatic uptake of lactate.? The
concentration of metformin at which lactic acido-
sis develops is uncertain. The absence of a rela-
tionship between plasma metformin concentration
and lactic acid concentration is in accordance with
the results of a well-documented case series pub-
lished by Lalau and Race.® Surprisingly, they found
that high metformin concentration had a prognos-
tically favorable effect on survival.? Recently, Yang
et al. reported a 43-year-old woman with type 2 di-
abetes mellitus and chronic renal insufficiency who
developed hypoglycemia, hypothermia, tachycar-
dia and lactic acidosis after a suicide attempt with
a metformin overdose.!® They pointed out that
early diagnosis and rapid correction of the meta-
bolic acidosis using hemodialysis or hemofiltration,
together with concomitant cardiovascular support,
and maintenance of blood glucose and core body
temperature, provide the possibility of a positive
outcome.

Although hemodialysis or hemofiltration are
suggested as the first choice for treatment of in-
toxication due to taking similar amount of met-
formin, we successfully treated our patients only
with intravenous bicarbonate and fluid infusions
without any need for hemodialysis or aemofiltra-
tion.®!! Hemodialysis should systematically be per-
formed in more severe forms of lactic acidosis
which deteriorate despite intravenous bicarbonate
therapy.!213

In the conclusion, metformin intoxication with
suicidal intention may lead to metabolic acidosis
with a high anion gap. Bicarbonate infusion in sui-
cidal metformin overdose is able to sufficiently cor-
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rect the acid-base metabolism in subjects with the the hemodynamic status, e.g. coma, did not develop.

normal renal functions. Despite such a high dose Early intervention in the emergency department

metformin, a severe metabolic acidosis that disrupts might have caused this observation.
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