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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™.
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superior pain control, automatic electronic documen-
tation and improved utilization of nursing resources. 
Unfortunately, problems with PCA machines may lead 
to adverse clinical events.1 In this letter we describe 
a patient who received a morphine overdose from a 
malfunction not previously described.

The patient was a 105 kg, 73-yr-old man who 
suffered from obesity, hypertension, benign prostatic 
hypertrophy and spinal stenosis. Medications included 
hydrocodone, irbesartan, amlodipine, hydrochloro-
thiazide and bisoprolol. Following uneventful lumbar 
laminectomy surgery, the patient was transferred to 
the postanesthesia care unit (PACU) where intrave-
nous morphine was started, using a Baxter 6060 PCA 
system (Deerfield, IL, USA), with a dose of 1 mg, and 
a lockout intervalof six minutes. 

Approximately 45 min later, the PACU resident 
was called because of obtundation, pinpoint pupils 
and bradypnea (6 breaths·min–1). Arterial oxygen sat-
uration was 98% on oxygen via face mask. Naloxone 
0.8 mg iv was given, with a return to consciousness 
and normal respiration in two to three minutes. This 
was followed by a titrated naloxone infusion in the 
range of 1 mg·hr–1 for eight hours, and a further 0.4 
mg iv two hours after the incident. The patient was 
monitored in the PACU overnight. Remarkably, tra-
cheal intubation was avoided, and no adverse sequelae 
occurred. The patient was later notified of the event.

Although interrogation of the pump indicated that 
only three morphine doses had been administered, 
it was noted that the entire 200 mg/100 mL bag of 
morphine was empty. It was also noted that the left 
side of the drug cartridge hinge was broken so that 
the cartridge locking mechanism was not fully closed 
while the right side remained closed, keeping the lock-
ing sensor in contact with a metal plate so the pump 
did not alarm. As a result, the mechanism which ordi-
narily prevented free-flow had failed. 

The pump was later sent to our engineering depart-
ment for inspection, where the failure mode was con-
firmed and the pump returned to the manufacturer. 
Although not directly as a result of this event, use 
of the Baxter 6060 PCA system at our hospital was 
stopped soon after. The Baxter 6060 PCA pump was 
subsequently recalled by the manufacturer, and is no 
longer available from them.

With a view to experimentally replicating this fail-
ure, an experimental model was created using another 
PCA pump. The pump was set up in its usual configu-
ration, except that the left side of the door was held 
open using a metal strip. With some difficulty, we 
were then able to close the right side of the locking 
hinge while keeping the left side open, the difficulty 

arising from the fact that we used a test pump that 
did not have a broken hinge. Saline was then allowed 
to run through the defective unit for ten minutes, 
resulting in a volume of 41 mL being deposited into 
a measuring cup. Since the morphine concentration 
used in our patient was 2 mg·mL–1, we deduced that 
the morphine delivered to our patient could have been 
as much as 8.2 mg·min–1, allowing the delivery of the 
entire 200 mg bag of morphine in less than 30 min. 

It should be emphasized that this incident was not 
a malfunction of a normally functioning PCA pump, 
and that failure to detect subtle damage to the unit 
contributed to the runaway infusion and the mor-
phine overdose. 

The medical literature is replete with case reports 
of adverse clinical events with PCA.1 Doyle2 has pro-
posed a taxonomy for PCA overdoses where one class 
of overdose is “runaway fluid column as a result of 
siphoning” (where as a result of a crack occurring in 
the PCA drug cartridge, entrainment of air into the 

system leads to a free-flow of drug into the patient). 
Based on the current case, this taxonomy should 
be expanded to include the runaway failure mode 
described herein, which presumably might also occur 
with other PCA pumps subject to similar damage.
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