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Abstract
Linezolid-induced mitochondrial dysfunction and lactic aci-
dosis are rare side effects usually seen after prolonged therapy 
or exposure to higher-than-recommended dose in organ-com-
promised situations. Blood lactate is traditionally monitored 
when long-term, high-dose linezolid therapy is given to organ-
compromised high-risk neonates. We present a case of an 
intrauterine growth–restricted (IUGR) neonate who developed 
severe acidosis after a relatively short duration of exposure to 
linezolid. This case report highlights the importance of this rare 
side effect that can occur even in non–organ-compromised 
sick IUGR neonates after a relatively short duration of exposure 
to medication.
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Introduction
Lactic acidosis induced by linezolid was first reported 
by Apodaca et al in 2003. It is an extremely rare condi-
tion and is usually seen after prolonged therapy or 
with exposure to higher dose in organ-compromised 
patients.1 This is a case report on probable drug-induced 
lactic acidosis in a nutritionally compromised small-
for-gestational-age (SGA) neonate without any organ 
dysfunction after a relatively short duration of exposure 
to linezolid. This report highlights the importance of 
monitoring this rare side effect.

Case Report
This is the first case report, from India, of probable line-
zolid-induced lactic acidosis in an SGA neonate with 
normal hepatorenal function after a relatively short 
duration (2 wk) of exposure.

This male neonate was born at 32 weeks of gestation to 
a primigravida. Lower segment cesarean delivery was 
performed due to severe growth restriction. The neonate 
weighed 980 g (SGA) and required resuscitation. The 
neonate was administered surfactant and continuous 
positive airway pressure. Partial parenteral nutrition 

mailto:nskabra@gmail.com


164 • PERINATOLOGY • Vol 17 • No. 4 • Jan–Mar 2017

Case Report

Ahmed J, et al. Linezolid-Associated Severe Lactic Acidosis

consisting of amino acid and glucose was started on day 
1 of life. The neonate had thrombocytopenia (80,000 
platelets/µL) at the time of admission. On day 3 of life, 
screen-positive sepsis was diagnosed (C-reactive protein 
[CRP] = 57 mg/L and platelet count = 6000 cells/µL). 
Meropenem and linezolid were administered after 
blood culture. Blood culture remained sterile. After 
administering antibiotics for 14 days, the platelet count 
improved to 30,000 cells/µL and CRP became nega-
tive. Repeated attempts to initiate enteral feeding were 
hampered by abdominal distension and large gastric 
residues. Total parenteral nutrition (with intralipid, 
glucose, and amino acid) was started on day 15 of life. 
The neonate started to develop repeated episodes of 
hypoglycemia on day 18 of life. Glucose infusion rate 
(GIR) was increased from 8 mg/kg/minute to 12 mg/
kg/minute. A critical sample analysis revealed high 
insulin level (15 µU/mL) for blood glucose level of 25 
mg/dL (I:G ratio = 0.6), indicating hyperinsulinemia. 
Arterial blood gas (ABG) analysis showed high anion 
gap metabolic acidosis (pH = 7.18, PCO2 = 20.7 mm 
Hg, HCO3 = 7.7 mmol/L, and anion gap = 32). The 
neonate was transferred to our neonatal intensive care 
unit (NICU) on the 21st day of life for further evalua-
tion, with suspected inborn error of metabolism.

At admission, the neonate was hemodynamically stable 
with normal sensorium and perfusion. The neonate 
appeared pale (Hb = 9.8 g/dL and platelet count = 
30,000 cells/µL), with acidotic breathing (pH = 7.18, 
PCO2 = 20.7 mm Hg, HCO3 = 7.7 mmol/L, base 
excess = 20.6 mmol/L, and anion gap = 34). Liver and 
renal parameters were normal. The neonate was hypo-
glycemic at the time of admission (28 mg/dL), which 
was normalized with administration of dextrose bolus 
and by increasing the GIR to 18 mg/kg/minute. There 
was no further episode of hypoglycemia, and GIR was 
tapered to 13 mg/kg/minute gradually over the next 
48 hours. Serial ABG analysis showed persistence of 
high anion gap metabolic acidosis despite bicarbonate 
correction and in the absence of clinical shock. Lactate 
level (16 mg/dL) and lactate-to-pyruvate ratio (20:0.9) 
were high. Serum ammonia level and results of tandem 
mass spectrometry (TMS) were normal, ruling out 
fatty acid oxidation (FAO) defect and pyruvate carbox-

ylase deficiency. Urinary gas chromatography–mass 
spectrometry showed massive lactic aciduria, sugges-
tive of mitochondrial dysfunction. This was corrected 
by administration of mitochondrial cocktail (carni-
tine, vitamin B complex, and coenzyme Q) and bicar-
bonate correction. A bicarbonate dialysis was planned 
for persistent metabolic acidosis but was deferred, as the 
neonate’s parents did not consent for the same. Despite 
full intensive care support, the neonate could not be 
saved, and he died within 72 hours of admission to the 
NICU.

Discussion
In hypoxic hypoperfusion where aerobic metabolism 
is limited, pyruvate is converted to lactate. This lactate 
is metabolized to glucose in the liver and is transferred 
back to the tissue (Cori cycle), excreted intact by the 
kidneys, or oxidized to CO2 and H2O in the mitochon-
dria of muscles and the kidney. It is apparent that any 
toxin that impairs mitochondrial function or any hepa-
torenal dysfunction will hamper lactic acid excretion, 
leading to lactic acidosis.2,3

Drug-induced mitochondrial toxicity is a relatively new 
concept and can easily be missed during evaluation 
due to lack of awareness. Linezolid prevents bacterial 
protein synthesis by binding to bacterial 50S ribosomal 
subunit and preventing formation of the initiation 
complex. Structural homology between the bacterial 
and the mammalian mitochondrial rRNA may lead 
to inhibition of mammalian mitochondrial protein 
synthesis.3,4 This effect is observed after prolonged use 
(the FDA approves only a maximum of 4 weeks of 
treatment) or after administration of higher than the 
recommended dose. Drugs that inhibit the metabo-
lism of linezolid, such as proton pump inhibitors, or 
affect liver and kidney functions may lead to early lactic 
acidosis.2,3 Two mitochondrial DNA polymorphisms 
have also been described to be associated with linezolid-
induced lactic acidosis.4,5

The closest differential diagnosis in this kind of situa-
tion is FAO defect. Hypoglycemia in FAO defect is due 
to the inability to metabolize the substrate. FAO defect 
was ruled out by dried blood spot TMS and urine gas 
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chromatography–mass spectrometry study. In mito-
chondrial dysfunction, lactate produced stimulates the 
islet cell to secret insulin, which itself promotes lactate 
synthesis, producing a vicious cycle.5 Other causes of 
persistent lactic acidosis including pyruvate carboxy-
lase deficiency, pyruvate dehydrogenase complex defi-
ciency, and rare defect in the gluconeogenesis pathway, 
such as phosphoenolpyruvate carboxykinase deficiency, 
are excluded based on clinical and biochemical features 
of the patients.6 An elevated lactate-to-pyruvate ratio 
points toward mitochondrial defect. However, after 
normalization of lactic acid level, rechallenge with the 
offending drug to induce lactic acidosis would have 
been the gold standard for proving our claim of line-
zolid-induced mitochondrial dysfunction; the neonate 
did not make it through the critical period and died. 

The incidence of lactic acidosis induced by linezolid 
varies from 1% to 5%, depending on the duration of 
therapy. Lactic acidosis can happen anytime during the 
course of therapy. Majority of cases occur during the 
first 3 weeks of exposure, but the earliest case described 
is at 2 weeks.7,8 A short exposure (2 wk) to the drug 
in nutritionally compromised newborns could also be 
detrimental, as in our case.

Lactic acidosis treatment requires proper identifica-
tion and management of the cause and the underlying 
condition leading to lactic acidosis. Alkali is used judi-
ciously.9 Dichloroacetate and bicarbonate-based hemo-

filtration and continuous renal replacement can be 
tried.9,10
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