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Implementation of smoke-free policy in university hos-
pital decreases carboxyhemoglobin level in inpatients 
undergoing surgery. Anesthesiology 2007; 106: 406–7.

 4 Warner DO, Sarr MG, Offord KP, Dale LC. 
Anesthesiologists, general surgeons, and tobacco inter-
ventions in the perioperative period. Anesth Analg 
2004; 99: 1766–73.

Survival with extreme lactic acidosis 
following ethylene glycol poisoning?

To the Editor:
A 47-yr-old woman, with a past history of self-poi-
sonings associated with a bipolar disorder, was found 
comatose by the relatives who suspected a drug over-
dose. The time delay from ingestion to presentation 
was approximately 12 hr. The initial Glasgow coma 
scale was 3 and the patient’s trachea was intubated on 
the scene. On arrival in the emergency department 
(1300 hr), vital signs were as follows: heart rate, 85 
beats·min–1, arterial blood pressure, 124/61 mmHg, 
and rectal temperature, 30.5°C. The neurological 
examination revealed fixed and dilated pupils, and the 
deep tendon reflexes were either depressed or absent. 
Laboratory data revealed a profound metabolic aci-
dosis with an arterial blood pH of 6.56 and a lactate 
level of 60 mmol·L–1 (N < 1.3), while bicarbonate 
was 4.5 mmol·L–1 and pCO2 35 mmHg (under 
mechanical ventilation, with no correction for tem-
perature). This determination had been performed 
on a Radiometer ABL 725™ blood gas analyzer 
(Radiometer A/S, Bronshoj, Denmark). Despite this 
remarkable hyperlactatemia, the calculated anion gap 
was 35.7 mmol·L–1. Blood urea was 13.5 mmol·L–1 
and the glucose concentration was 8.1 mmol·L–1. The 
estimated osmol gap was 90 mOsm·kg–1. The serum 
creatinine concentration was within normal range 
(132 µmol·L–1), but the patient was oliguric from 
the time of admission. Central venous blood oxygen 
saturation remained above 65%.

A toxic alcohol ingestion was suspected, and oxa-
late crystals were detected in the urine sample (oxal-
uria 184 mg·g–1 creatinine; N < 32). The diagnosis of 
ethylene glycol (EG) poisoning was confirmed in the 
serum (2.78 g·L–1). No other drug was detected by 
the toxicological screen. Due to the severity of meta-
bolic acidosis with oliguria despite fluid replacement, 
hemodialysis was started in the intensive care unit 
(ICU) for a total duration of eight hours, and ethanol 
was preferred over fomepizole as antidotal treatment. 
We observed some discrepancy between the rapid 
correction of acidemia and the persistence of high 

serum lactate values (Table I). Ethylene glycol was no 
longer detectable in the serum at the end of hemodi-
alysis. The patient became fully awake 12 hr follow-
ing admission, and her trachea was extubated shortly 
thereafter. She did not present immediate or delayed 
neurological sequelae. Intermittent hemodialysis was 
still required after ICU discharge for a period of five 
weeks, but the patient ultimately recovered normal 
renal function. 

Severe metabolic acidosis is a common feature of 
toxic alcohol poisoning when the patient presents with 
a delay from the time of ingestion. For both metha-
nol and EG poisoning, the final prognosis is clearly 
related to the severity of the initial acidosis.1 However, 
with aggressive supportive care, adequate antidotal 
therapy, and extrarenal elimination techniques when 
indicated, complete recovery is still possible, despite 
extremely low pH values. Fomepizole is an extremely 
potent inhibitor of alcohol dehydrogenase, and is 
effective for treatment of EG poisoning, with minimal 
adverse effects. The main reason fomepizole is not 
used in many hospitals pertains to the high acquisition 
cost and limited availability of this drug. Maximum 
therapeutic benefit can be achieved by administering 

TABLE I  Biological data from the time of admission. 
Uncorrected lactate measurements by Radiometer ABL 
725™ (corrected for 37°C body temperature).

Time 1300 hr 1800 hr 1830 hr 2330 hr 0200 hr

Body temperature (°C) 30.5 36.9 37.1 36.9 37.2
pH 6.56 7.37 7.39 7.35 7.38
Lactate (mmol·L

–1
) 60 25 15 7.8 5.2

Base excess (mmol·L
–1

) -38.0 -12.7 -8.9 -6.4 -3.8
Bicarbonate (mmol·L

–1
) 3 11 14 18 20

Ethylene glycol (g·L
–1

) 2.78 1.0 0.57 - -
Ethanol (g·L

–1
) - 0.80 0.70 0.90 0.75

Anion gap (16 ± 4)  36.2 32.5 19.9 - 13.2
(mmol·L

–1
)

Osmolar gap  90.0 37.5 25.5 19.7 13.9 
(mOsm·kg–1)

TABLE II  Analyzers for which interference on lactate 
results have been described for both glycolic acid and gly-
oxylic acid (italics) or glyoxylic acid alone.6

Synchron LX 20 (Beckman Coulter)
Bayer 860 (Bayer Diagnostics)
ABL 625, 725, 825 (Radiometer)
OMNI S (Roche Diagnostics)
CCX 4 (Nova)
Chiron 865 (Bayer Diagnostics)
Rapid Lab 1265 (Siemens Diagnostics)
Architect ci 8200 (Abbott)
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fomepizole before the onset of renal failure and severe 
metabolic acidosis, as fomepizole can be used without 
hemodialysis as blocking therapy.2 

Blakeley et al.3 described a case of EG poisoning 
where the patient survived with a blood pH measured 
at 6.46. It is generally accepted that the metabolic 
acidosis is mainly due to the accumulation of toxic 
metabolites. For EG poisoning, there is an inverse rela-
tionship between the serum bicarbonate level and the 
concentration of glycolic acid, the major metabolite of 
EG.1 Lactic acidosis following toxic alcohol poisoning 
is usually mild and often associated with hemodynamic 
instability. It is usually seen as a terminal event. The 
initial lactate level in our patient was surprisingly high 
and did not fit with the anion gap calculation. Recent 
reports describe false lactate elevation with several 
arterial blood gas analyzers4–6 (Table II). We confirm 
that an interference between glycolic acid and lactate 
reading exists, at least for the Radiometer ABL 725™ 
(amperometric electrodes with enzymatic membranes). 
Indeed, by spiking whole blood samples with increasing 
glycolic acid concentrations from 0 to 50 mmol·L–1, we 
observed a parallel, rather than a strictly linear, increase 
of lactate concentrations (Figure). When the patient’s 
initial blood sample was re-analyzed on a Unicell DxI 
800 (Beckman-Coulter, Fullerton, CA, USA) using a 
method based on a lactate oxidase/peroxidase-coupled 
reaction with endpoint determination, a valid result 
could not be obtained for the lactate concentration. By 
spiking aqueous solutions with glycolic acid concen-
trations from 0 to 10 mmol·L–1, we obtained appar-
ent lactate values up to 8 mmol·L–1 of glycolic acid, 
whereas higher concentrations produced a “rate high” 
error flag. At a concentration of 8 mmol·L–1, glycolic 
acid induced an increase of 0.4 mmol·L–1 for the lactate 
results. The cause of interference is likely an incomplete 
specificity of the enzyme L-lactate oxidase used in 

some analyzers. The L-lactate concentration is com-
puted from the quantification (either by amperometric 
or colorimetric methods) of the hydrogen peroxide 
concentration resulting from the enzymatic reaction 
between L-lactate and oxygen.

In conclusion, this case illustrates that survival is 
possible despite extreme metabolic acidosis follow-
ing EG poisoning, but that the interpretation of high 
lactate concentrations should be made cautiously with 
a majority of arterial blood gas analyzers commonly 
used in emergency departments. A false hyperlac-
tatemia could lead to an erroneous prognosis. The 
absence of cardiocirculatory failure, together with a 
high central venous oxygen saturation, should alert 
clinicians of this possible interference.
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Another failure mechanism leading to 
patient-controlled analgesia overdoses 

To the Editor:
Patient-controlled analgesia (PCA) is used extensively 
to treat postoperative pain. Potential benefits include 

FIGURE  Whole blood spiked with increasing concentra-
tions of glycolic acid and analyzed for lactate concentration 
on the Radiometer ABL 725™.


