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Therapeutic Drug Monitoring (TDM) of Psychotropic Drugs*

Byung-Hwan Yang, M.D., Ph.D.**"

ABSTRACT

prevent foxicity, especially when individuals are nonresponsive to treatment or vulnerable to adverse reactions with standard doses because age,

C linicians can use therapeutic drug monitoring(TDM) fo optimise dosage decisions with psychotropic drugs, in order to maximize efficacy and

disease states or drug interactions.

Currently, therapeutic drug concentrations have been established for the TCA and lithium. There is also evidence for the usefulness of TDM with

carbamazepine, valproic acid and some antipsychotic drugs. However for most psychotropic drugs this approach remains experimental. TDM-assisted

psychiatric treatment is potentially useful and cost effective, particularly when applied by psychiatrists who are knowledgeable of pharmacokinetics

and pharmacodynamics.
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Fig. 1. Hypothetical antipsychotic plasma level-clinical response re-
lationship.
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Fig. 2. Theoretical concepts of therapeutic window in drug plasma-
level/clinical-response relationship.
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Fig. 3. Flow diagram of the analytical options available for sample processing.
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Fig. 4. Hexane extraction for serum haloperidol.

Table 1. Various techniques used for therapeutic drug monitoring®
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Method Principle

Comments

CHEMICAL ASSYS

Spectrometric

GLC

HPLC

GC-MS$

Drug is extracted into organic solvent and subsequently
measured by colorimetric reaction or fluorescence.

Compounds are separated between moving gas phase
and stationary liquid phase and detected by different de-
tectorsd the method is individualized for each compound
or a group of similar compounds after extraction.

Compounds are separated between moving liquid phase
and a stationary phase and detected by different detect-
ors0d the method is individualized for each compound or
a group of similar compounds after extraction.

After extraction, the compounds are separated by GC and
fragmented by MSO each compound gives specific mass
fragments.

BIOLOGICAL ASSAYS

RRA

RLA

Radiolabelled droug bound to receptors can be displaced
by unlabelled compounds with simillar binding characteri-
sticsO the plasma can be used without extraction.

Antibodies are prepared against the drug linked to a prot-
eind the displacement by the sample of radiolabelled drug
from antibody-antigen complex is determinedd the samp-
le can be used without extraction.

At therapeutic concentrations, sensitivity fair fo poor
for potent antipsychoticsl specificity-poor to fairl
rarely used af present.

The use of specific detectors, such as electroncapt-
ure (ECD) and nitrogen/phosphorous(NPD), gives
good-to-excellent sensitivity and specificityd com-
monly used in many labs for routine measurements.

The use of special detectors, such as fluorescence or
electrochemical detectors, results in good-to-exc-
ellent sensitivity and specificityd commonly used in
many labs for routine measurements.

Very specific, with good-to-excellent sensitivityll not
economical for routine analysistl generally used to
establish specificities for other techniques.

This method measures the inhibitory activity of the sa-
mpled although simple, with fair sensitivity, the method
has poor specificity] some labs use in clinical studies.

The method is sensitive and simple however, the sp-
ecificity is poor fo fair and depends on the cross rea-
ctivity of structurally related compounds generally
restricted to the labs that have specific antibodies
because currently they are not commercially available.




Table 2. Comparison of analytical methods!

Specificity Detection limitb Speed Low cost

Rodioimmunoassay ++ ++++ ++++ 44+
Radioreceptorassay + +++ 4+ 4+
Gas chromatography

FID +++ +++ ++ ++

EC ++++ ++++ + ++

NPD ++++ ++++ ++ ++

MS(CI/El) A4+ A+ ++ +
High pressure liquid chromatography

Absorbance ++ +++ ++ ++

Fluorescence ++++ 44+ ++ S+

EC ++++ ++++ ++ ++

1Abbrevlationsd FID, flame ionization detectorl EC, electron capturell NPD, nitrogen phosphorus detectorl] MS, mass spectrometryd

Cl, chemical ionizationO El, electron impact
Detection limnitd —+++ 0.5—10ng, +++ 10—-50ng

L

100pg/ml

L

1
100ng/ml 1W/ml

1 1 J
1pg/ml 10pg/ml 10pg/ml

Gas liquid chromatography-mass spectrometry

GLC-electron capture/Nitrogen / Photometric / Flame ionization

Liquid chromatography-UV /Fluorescence / Amperometry

Thin layer chromatography-spectrophoto / Fluorodensitometry

Luminescence spectrophotometry

Differential pulse polarography

Spectrophotometry

Radioimmunoassay / Liquid scintillation

Fig. 5. Practical range of usefulness of analytical techniques.
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Table 3. Half-lives and therapeutic plasma drug concentrations
of psychofropic drugs

Fig. 6. Schematic presentation of the pharmacokinetics and phar-
macodynamics of a drug.
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Fig. 10. Distribution of serum haloperidol concentrations in normal volunteers after the administration of a single oral dose of haloperidol

(1.0mg) in 26 Asian and 14 Caucasian normal volunteers.
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