E LETTER TO THE EDITOR

A Case of Drug Overdose-Induced, Severe
Electrocardiogram Abnormalities: Investigation
Through Plasma Drug Concentrations

To the Editor: We report a case of a patient with concomitant
overdose of antidepressants and antianxiety agents, and we also
discuss the need for measurement of drug concentrations in
plasma.

Case report. Ms A, a 46-year-old woman with recurrent DSM-
IV depressive disorder, was transported in 2011 to our emergency
center. On the day prior to examination, the patient overdosed on
nortriptyline 3,750 mg, paroxetine 250 mg, mirtazapine 50 mg,
estazolam 375 mg, and bromazepam 50 mg.

Her status at the time of transport included a Glasgow Coma
Scale (GCS)' score of 6 (best eye response, 1; best verbal response,
1; best motor response, 4), blood pressure of 90/60 mm Hg, heart
rate of 90 bpm, body temperature of 37.4°C, and SpO, of 95%
(with administration of 6 L of O,). Electrocardiogram (ECG)
demonstrated sinus rhythm, wide QRS, and elevated T wave.
Blood collection showed only elevated white blood cell count. QT
extension increased, left bundle-branch block appeared, blood
pressure decreased, and convulsions occurred 2 hours after hospital
consultation. Following tracheal intubation and connection to an
artificial respirator, gastric and intestinal lavage were performed,
and arrhythmia improved. On the morning following admission, Ms
A’s GCS score had improved to 7 (1-1-5), and no ECG abnormalities
were observed. On hospital day 3, she was nearly lucid.

Nortriptyline, paroxetine, and estazolam concentrations in
plasma were measured continually by column-switching high-
pressure liquid chromatography with ultraviolet detector (Figure
1). Nortriptyline showed the highest drug concentration, and
its concentration in plasma changed in conjunction with that of
paroxetine. Estazolam concentration decreased linearly throughout
the treatment period. The measurements of plasma concentration
were performed with approval by the Institutional Review
Board of Iwate Medical University and the consent of the family.
Additional confirmation was provided by the patient personally
after consciousness was regained, and approval for case reporting
was granted.

There is a noted association between extension of QRS interval
and onset of convulsions during tricyclic antidepressant (TCA)
overdose.? Comparison of the plasma concentration levels of each
drug in our case shows a clear association between nortriptyline
and paroxetine. Coadministration of a TCA and paroxetine, a
metabolic inhibitor of cytochrome P450 (CYP) 2D6, is known to
cause an increase in the plasma concentration of TCAs,? and we
believe that the high dosage of nortriptyline by itself, coupled with
coadministration of paroxetine, increased the plasma concentration
of the former.

TCAs in general are fat-soluble and have a high protein-binding
ratio and diffuse rapidly into the organs.* In our case, a temporary
decrease in plasma concentration was observed, but the following
day, plasma concentrations of nortriptyline and paroxetine rose
again. This rise in concentration is attributed to reappearance in
the blood of drug agents previously bound to tissues.®

Prim ‘Care Companion CNS Disord
2012;14(3):d0i:10.4088/PCC.11101321

Figure 1. Transition of Nortriptyline, Estazolam, and
Paroxetine Concentrations in Plasma During Treatment
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Plasma Concentration, ng/mL
Time Point Estazolam Nortriptyline Paroxetine
Day 1
10am 1,654 2,291 184
4 pm 1,458 2472 227.8
10 pm 969 597.2 88.9
Day 2
6am 899.6 425 88.9
4 pm 586.2 1,953 250
Day3 4pm 1393 1,251 151.4
Day4 6am 48.8 679.7 75.7
Day7 6am 0.9 120.5 435

The poor association observed between changes in clinical
symptoms and trends in plasma concentration means that a
latent high risk persists even when somatic effects are not severe.
Clinically, we believe that patients should be treated with this
risk kept in mind. Measurement of plasma concentration during
emergency treatment is a highly objective biological index that
represents a criterion for treatment planning and resumption
of psychotropic therapy. Our case also has an implication that
prescription drugs should be selected with reference to dangers in
the event of overdose.
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