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Early initiation of continuous renal replacement therapy for metformin-
associated lactic acidosis

Pana npuMena KoHTUHYHUpaHe 3aMeHe OyOpekHe (YHKITH]e KO JIAKTaTHE

aIuI03€e y3poKoBaHe METPOPMUHOM

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 Emergency department because of the vomiting,
diarrhea and altered mental status. Initial arterial blood
gas (ABG) analysis revealed severe metabolic acidosis
(pH: 6.8, PaCO;,: 12 mmHg, HCO3: 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. The renal replacement therapy
(RRT) was initiated- continuous veno-venous
hemodiafiltration (CVVHDF), 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 Acute metformin-associated lactic acidosis
carries an ominous prognasis. This case suggests the
application of early initiation , of ~CRRT in
hemodynamically ‘unstable diabetic patients with
MALA.

Keywords: MALA; AKI; dialysis; lactic acidosis

INTRODUCTION

CAXKETAK
¥YeBon [IpaBoBpemena qujarao3a MeTGOpMUH-yIPYKEHE
nakrarie  amupose  (MALA)  uw  3anoummbame

KOHTHHyHpaHe 3amene 0yopexue ¢pyukimje (CRRT) ko
nujabeTecHUMX OOJecHHKAa ca | aKyTHOM .~ OyOpeKHOM
UHCY(QHUIMJECHIIMjOM  YCICNIIHO . KOPHULYyje  TEIIKH
MeTabonnuky nopemeha;.

IIpuka3 6onecunka BonecHuk crapoctu 58 roauHa, ca
KOMOpOUIUTETUMA Y BUILY AWjabeTecHe 00necTH THIl 2 1
AIKOXOJIN3Ma, XOCTITAIN30BaH je y Oyesbemne YpreHTHe
WHTEpHE MeauuuHe 300r « moBpahamwma, aujapeje
HU3MEHGHOT CTaa CBECTH. VIHWIIMjaHE apTepHjcKe
racHe aHalu3e KPBU MOKazalsie Cy TEIIKy METabOIH4Ky
ammno3y (pH: 6.8, PaCO,: 12 mmHg, HCOs: 3.2 mmol/l),
a HHMBO JIaKTaTa je OMO NPEBHUCOK Ja OU ce M3MEpHO.
TTocymmbaHo je aa ce paau o MALA, ¢ 003UpoM Ha TEIKy
JaKTaTHy alua03y U MOAaTKe O y3UMamy MeT(hopMHHa.
Tepammja 3ameHe OyOpekHe (YHKIHje je 3armodera —
KOHTHHYHWpaHa  BEHO-BCHCKa  xemopaujaduiaTparmja
(CVVHDF), u xao pesynrtaT OOLUIO je [0 3HA4YajHOT
noboJpllaba  KIMHUYKOT  CTamka OOJIECHHKA, VY3
HOpMaJIU3alijy BpeIHocTu PH 1 HUBOA JaKTara.
3ak/pyyak AKyTHA MeT(QOPMHH-yIpY)KEHA JAKTAaTHA
anuI03a MOXE HMMaTH HENOBOJbHY MporHo3y. OBaj
NpUKa3 Tpelake pa3Marpame PaHOT 3aloYrmbarma
CRRT kox xeMOJIUHAMCKH HeCTaOWJIHUX OOJIECHHKA ca
MALA.

Kibyune peun:
anmmo3a

MALA; AKI; nujanusza; mnakraTtHa

Metformin-associated lactic acidosis is a rare complication of metformin treatment of

type 2 diabetes, which can be caused due to take in large amount of the drug, or it can be

provoked comorbidities such as renal or hepatic insufficiency or acute infection. Clinically,

MAVLA can be presented with gastrointestinal symptoms (nausea, vomiting and diarrhea),

altered mental status, hypotension and hypothermia [1]. In patients with hemodynamic

instability due to septic shock and MALA, continuous renal replacement therapy (CRRT) has

been reported to be successful.

DOI: https://doi.org/10.2298/SARH210420122L

Copyright © Serbian Medical Society



Srp Arh Celok Lek 2022 | Online First: December 30, 2022 | DOI: https://doi.org/10.2298/SARH210420122L 3

CASE REPORT

A 58-year-old male patient with a medical history of type 2 diabetes and alcohol abuse
was admitted to Emergency department because of the vomiting, diarrhea and altered mental
status. Glasgow coma score 8, Acute Physiology and Chronic Health Evaluation Il score 29,
Sequential Organ Failure Assessment score 8. The patient was tachypneic (27/min),
tachycardic (118/min), hypotensive (60/30mmHg), oliguric (diuresis 400ml). Initial ‘arterial
blood gas (ABG) analysis revealed severe metabolic acidosis (pH: 6.8, PaCO2: 12 mmHg,
HCOs: 3.2 mmol/l), but the lactate level was too high to measure. Other initial laboratory results
are presented in Table 1. Due to altered mental status and hypovolemic-shack; failing to
respond to large volume of intravenous fluids, the patient was intubated, mechanical lung
ventilation was started in combination with vasoactive support” (dopamin/norepinephrine).
Empirical parenteral antibiotic therapy was introduced (cephtriaksone/levofloksacin), based on
the kidney function. He was given intravenous sodium bicarbonate, and repeated ABG after an
hour showed pH of 6.9 with bicarbonate’ of 4.6 mmol/L, lactate level 24.8mmol/l.
Electrocardiogram, abdominal ultrasonography. and cranial computed tomography scan
showed no remarkable findings. The chest X-ray revealed bilateral paracardial areas of lung
inflammation (Figure 1). MALA was suspected based on progressive lactic acidosis and past
intake of metformin. ' Serum metformin concentration was 571umol/l (reference range
>5ug/ml). After intubation, nephrologyst and anesthesiologyst were consulted, the double
lumen cathether was inserted in the right internal jugular vein and the renal replacement therapy
(RRT) was initiated- continous veno-venous haemodiafiltration (CVVHDF) with the adsorbing
membrane oXiris (Baxter, IL, USA), through a Prismaflex CRRT set (Baxter, IL, USA). Blood
flow rate was 150ml/min. The therapeutic dosage was 30ml/kg/h. For anticoagulation,
unfractioned heparin was utilized. After the first 24h CRRT, pH improved to 7.179 with ABG
lactate of 21.72 mmol/l. Significant improvement of the clinical status, with both blood pH and
lactate level showing normalisation was achieved after finishing one session of TCRRT, which
lasted for 96h (Figure 2). Consequently, serum metformin concentration decreased to 104
umol/L. Vasoactive support was reduced on the 2nd day after starting the CRRT, and it was
discontinued on the 5th day. Hourly diuresis was at first 10-15ml/h, and during the CRRT it
started increasing, so at the end of the procedure the patient had diuresis 1700ml/24h. The
patient was extubated on day 5 and transferred to the Nephrology clinic, where from he was
discharched (BUN 10,3, creatinine 151 umol/Il, pH 7,38, pCO2 38mmHg, pO2 90mmHg, lac
level 0,7mmol/l, BE 3,8, HCO3 25,1, diuresis of 2200ml/24h).
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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 reported to occur in 0.03-0.1
cases per 1000 patient-years but has a high mortality rate, reported to be around 50% [2].
Continuous renal replacement therapy (CRRT) and sustained low-efficacy dialysis (SLED) 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, and also it directly effects
extracellular fluid volume and serum osmolality [5]. With regard to renal replacement therapy
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 considered only in
patients who are too. hemodynamically unstable to tolerate hemodialysis. Indications for
extracorporeal 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 acidosis was caused by metformin
accumulation in the setting of acute kidney injury, gastroenteritis and subsequent hypovolemic
shock. In our patient, cardiorenal syndrome was interpreted as a prerenal deterioration of renal

function due to systemic hypoperfusion with consecutive inflammatory changes in the lungs
[7]

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

The clearance of drugs by CRRT may be less effective than by intermittent hemodialysis,
but needs to be considered 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 recovered from shock. CRRT is an effective treatment for MALA if
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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 et al [9]. In our case, applying of CVVHDF in the setting of hemodynamic instability, led
to rapid correction of metabolic disorders and hemodynamic stabilization, and, in final, to good

recovery.

Acute metformin-associated lactic acidosis carries an ominous prognosis. This case
suggests the application of early initiation of CRRT in hemodynamically unstable diabetic
patients with MALA.

Conflict of interest: None declared.
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Table 1. Initial laboratory results

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