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SUMMARY

Introduction Rapid diagnosis of metformin-associated lactic acidosis (MALA) and initiation of continuous
renal replacement therapy (CRRT) in diabetic patient successfully corrects a severe metabolic disorder
of a patient with acute renal failure.

Case outline A 58-year-old male patient with a medical history of type 2 diabetes and alcohol abuse
was admitted to the Emergency Department because of vomiting, diarrhea, and altered mental status.
Initial arterial blood gas analysis revealed severe metabolic acidosis (pH: 6.8, PaCO,: 12 mmHg, HCO.: 3.2
mmol/l), but the lactate level was too high to measure. MALA was suspected based on progressive lactic
acidosis and past intake of metformin. Renal replacement therapy was initiated — continuous veno-ve-
nous hemodiafiltration, and as a result a significant improvement of the clinical status, with both blood
pH and lactate level showing normalization, was achieved after finishing CRRT.

Conclusion MALA carries an ominous prognosis. This case suggests early initiation of CRRT in hemody-
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namically unstable diabetic patients with MALA.
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INTRODUCTION

Metformin-associated lactic acidosis (MALA)
is a rare complication of metformin treatment
of type 2 diabetes, which can be caused due to
a large intake amount of the drug, or it can be
provoked by comorbidities such as renal or he-
patic insufficiency or acute infection. Clinically,
MALA can be presented with gastrointestinal
symptoms (nausea, vomiting, and diarrhea),
altered mental status, hypotension, and hypo-
thermia [1]. In patients with hemodynamic
instability due to septic shock and MALA, con-
tinuous renal replacement therapy (CRRT) has
been reported to be successful.

CASE REPORT

A 58-year-old male patient with a medical
history of type 2 diabetes and alcohol abuse
was admitted to the Emergency Department
due to vomiting, diarrhea, and altered mental
status, with a Glasgow coma score of 8, Acute
Physiology and Chronic Health Evaluation II
score of 29, and the Sequential Organ Failure
Assessment score of 8. The patient was tachy-
pneic (27 breaths/min.), tachycardic (118 beats/
min.), hypotensive (60/30 mmHg), oliguric (di-
uresis 400 ml). Initial arterial blood gas (ABG)
analysis revealed severe metabolic acidosis
(pH: 6.8, PaCO,: 12 mmHg, HCO,: 3.2 mmol/L),
but the lactate level was too high to measure.
Other initial laboratory results are presented

Table 1. Initial laboratory results

Blood glucose level (mmol/l) 18.1
Blood urea nitrogen (mmol/l) 35.2
Serum creatinine (umol/I) 1158
Potassium (K+) (mmol/I) 6.8
C-reactive protein (mg/ml) 61
Procalcitonin (ng/ml) 6.11

in Table 1. Due to altered mental status and
hypovolemic shock, failing to respond to large
volume of intravenous fluids, the patient was in-
tubated, mechanical lung ventilation was started
in combination with vasoactive support (do-
pamine/norepinephrine). Empirical parenteral
antibiotic therapy was introduced (ceftriaxone/
levofloxacin), based on the kidney function. He
was given intravenous sodium bicarbonate, and
ABG analysis repeated after an hour showed pH
of 6.9, with bicarbonate of 4.6 mmol/L, lactate
level being 24.8 mmol/L. Electrocardiogram,
abdominal ultrasonography and cranial com-
puted tomography scan showed no remarkable
findings. The chest X-ray revealed bilateral
paracardial areas of lung inflammation (Figure
1). MALA was suspected based on progres-
sive lactic acidosis and past intake of metfor-
min. Serum metformin concentration was 571
umol/L (reference range > 5 ug/ml). After intu-
bation, a nephrologist and an anesthesiologist
were consulted, the double lumen catheter was
inserted in the right internal jugular vein, and
renal replacement therapy (RRT) was initiated
- continuous veno-venous hemodiafiltration
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Figure 1. Chest X-ray with bilateral areas of lung inflammation

with the oXiris adsorbing membrane (Baxter International
Inc., Deerfield, IL, USA), through a Prismaflex CRRT set
(Baxter International Inc.). Blood flow rate was 150 ml/min.
The therapeutic dosage was 30 ml/kg/h. For anticoagula-
tion, unfractionated heparin was utilized. After the first
24 hours of CRRT, pH improved to 7.179, with an ABG
lactate of 21.72 mmol/L. Significant improvement of the
clinical status, with both blood pH and lactate level show-
ing normalization, was achieved after finishing one session
of CRRT, which lasted 96 hours (Figure 2). Consequently,
serum metformin concentration decreased to 104 umol/L.
Vasoactive support was reduced on the second day after
starting the CRRT, and was discontinued on the fifth day.
Hourly diuresis was initially 10-15 ml/h, and during the
CRRT it started increasing, so at the end of the procedure
the patient had diuresis of 1700 ml/24h. The patient was ex-
tubated on day 5 and transferred to the Nephrology Clinic,
where from he was discharged (blood urea nitrogen: 10.3;
creatinine: 151 umol/L; pH 7.38; pCO,: 38 mmHg; pO,:
90 mmHg; lactate level: 0.7 mmol/l; base excess: 3.8; HCO,
25.1, diuresis: 2200 ml/24 h).

This case report was approved by the Ethics Committee
of the University Clinical Centre of Vojvodina.

DISSCUSION

Metformin is a biguanide antihyperglycemic drug, which is
used as a first-line agent to treat type 2 diabetes. It inhibits
the conversion of lactate to pyruvate; this results in both
lactate production and its impaired metabolism. Lactic
acidosis is a rare but serious adverse effect in metformin-
treated patients. The incidence of MALA is mostly report-
ed to occur in 0.03-0.1 cases per 1000 patient-years but has
a high mortality rate, reported to be around 50% [2]. CRRT
and sustained low-efficacy dialysis for the treatment of
MALA have been documented in some case reports [3, 4].

MALA is generally treated with supportive therapy,
including RRT. Applying RRT in patients with MALA,
significant base deficit can be corrected; it also directly
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Figure 2. Improvement of blood pH and lactate level during continu-
ous renal replacement therapy (CRRT)

effects extracellular fluid volume and serum osmolality [5].
With regard to RRT for MALA treatment, a recent study
revealed that the clearance of metformin by continuous
veno-venous hemofiltration was less than that generally
reported to occur with conventional hemodialysis. Thus,
continuous veno-venous hemofiltration should be consid-
ered only in patients who are too hemodynamically un-
stable to tolerate hemodialysis. Indications for extracorpo-
real treatment include lactate > 20 mmol/L, pH 7.0, shock,
failure of standard supportive measures, and a decreased
level of consciousness [6].

In our case, CRRT was applied because the lactic acido-
sis was caused by metformin accumulation in the setting of
acute kidney injury, gastroenteritis, and subsequent hypo-
volemic shock. In our patient, cardiorenal syndrome was
interpreted as a prerenal deterioration of renal function
due to systemic hypoperfusion with consecutive inflam-
matory changes in the lungs [7].

In a retrospective analysis by Mariano et al. [8], survival
rate with CRRT in patients with MALA was noted to be
80%.

The clearance of drugs by CRRT may be less effective
than by intermittent hemodialysis, but needs to be con-
sidered for patients who are hemodynamically unstable.
In our patient, intermittent dialysis was difficult because
the patient was hemodynamically unstable receiving high
doses of vasopressors. After CRRT was initiated, his lactate
level and pH value improved and he subsequently recov-
ered from shock. CRRT is an effective treatment for MALA
if intermittent hemodialysis cannot be performed due to
hemodynamic instability. Also, one of many advantages of
the CRRT is the removal of substances that can produce
severe metabolic acidosis, such as alcohol, whose abuse was
noted in medical history of our patient, proven by Jha and
Padmaprakash [9]. In our case, the use of continuous veno-
venous hemodiafiltration in the setting of hemodynamic in-
stability led to a rapid correction of metabolic disorders and
hemodynamic stabilization, and, ultimately, to recovery.

Acute MALA carries an ominous prognosis. This case
suggests the application of early initiation of CRRT in he-
modynamically unstable diabetic patients with MALA.
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PaHa npumeHa KOHTUHYMpPaHe Tepanuje 3ameHe bybpekHe GpyHKLMje Kog NaKTaTHe

aumupo3e y3poKoBaHe MeTpOpMUHOM

bojaHa Jby6uuuh'? Buoneta KHexesuh'?, TnjaHa A3awesau'?, AHa Jlazapesuh'? bojaHa PagaHosuh'#

'YHusep3utet y HoBom Capy, MeanumHcku pakyntet, Hosu Cag, Cpbuja;

2KnuHunykn ueHTap BojoguHe, YpreHTHu LeHTap, Oferbetbe ypreHTHe nHTepHe meguumte, Hosu Cag, Cpbuja;
3KnuHnukn ueHTap BojsoguHe, Knuhika 3a Hedponorujy 1 KnuHuuky umyHonorujy, Hou Cag, Cpbuja;
“KnuHnuku yeHTap Bojsopute, KnuHuka 3a aHecTe3ujy, UHTEH3UBHY Hery u Tepanujy 6ona, Hoswn Cap, Cp6uja

CAXETAK

YBop lNpaBoBpemeHa AujarHosa lakTaTHe aLuao3e y3poKo-
BaHe MeTGOPMIHOM 11 3aMountbakbe KOHTUHYKPaHe Tepanuje
3ameHe bybpexHe dyHKUMje Kog aujabeTecHrx bonecHrKa ca
aKyTHOM By6peXXHOM NHCYPULIMjeHLjOM YCreLwwHo Kopuryje
TeLWKy MeTabonnykm nopemeha.

Mpukas 6onecHnKa bonecHuk ctapoctu 58 roanHa, ca Ko-
mopbuguTeTMma y BUaYy AnjabetecHe bonecty TMna 2 1 anko-
XOMM3Ma, XOCTUTaNIM30BaH je y Oferberby YpreHTHe NHTepHE
MeauuuHe 36or noBpahama, Anjapeje U M3MEHEHOT CTatba
cBecTn. IHMUMjanHe apTepujcKe racHe aHanm3e KpBy NoKasa-
e cy TelKy MeTabonnuky aunposy (pH: 6.8, PaCO,: 12 mmHg,
HCO,: 3.2 mmol/l), a HnBO NnakTaTa je 610 NPEBMCOK Aa bu ce
n3mepuo. MocymrbaHo je fia ce pagy O IaKTaTHOj aLmao3u y3po-
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KOBaHOj METGOPMUHOM, C 063VMPOM Ha TELLKY NaKTaTHY aLmgo-
3y 1 nofaTKke o y3nMatby MeThpopmMmHa. 3anoyeTa je Tepanuja
3amMeHe bybpexxHe PpyHKLMje — KOHTVHYMPaHa BEeHO-BEHCKa
xemoamnjadunTpaLwja, U Kao pesynTaT NOCTUTHYTO je 3HayajHoO
nob6osbLuakbe KMHUYKOT CTakba 6051ecHUKa, y3 HopmanusaLujy
BPeAHOCTV pH 1 HIBOA NlaKTaTa.

3aK/byyak AKyTHa lakTaTHa aLMpo3a y3pokoBaHa MeThpopmu-
HOM MOXe MaTN HeMoBOJbHY NPorHo3y. OBaj NpukKas npeanaxe
pa3maTtpatbe paHOr 3aMoyntbatba KOHTUHYMpaHe Tepanije 3a-
MeHe 6ybpexkHe GyHKLMje KOA XeMOANHAMCKIN HeCTabunHux 60-
NIeCHUKa Ca IaKTaTHOM aLiy030M Y3POKOBaHOM METGOPMIHOM.

KrbyuHe peun: naktaTHa aLngo3a y3pokoBaHa METGOPMUHOM;
aKyTHoO owwTehetbe Gybpera; Anjanu3a; NakTaTHa aungo3a
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