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As personalized medicine in the field of psychopharmacology is turning from hope 

to hype, the need for precision tools in clinical practice is constantly growing. Among 

currently available precision tools, measuring antipsychotic plasma levels in patients 

prescribed antipsychotic medications, a method also known as therapeutic drug 

monitoring (TDM), is old, but a well-established method to account for the unique 

characteristics of each patient to aid in appropriate dose selection. With this readily 

comprehensible book, Dr. Meyer provides a comprehensive overview of the theoretical 

and practical framework for the effective use of TDM in clinical routine to improve 

the efficacy and safety of antipsychotic medications. Integrating TDM evidence for 

use in common clinical challenges in the practice of psychopharmacology, this book 

comprises an essential practical guide for routine TDM practice, a must-read work for 

all mental health professionals prescribing antipsychotic medications. 

Georgios Schoretsanitis, MD, PhD, The Zucker Hillside Hospital,  

Psychiatry Research, Northwell Health, Glen Oaks, New York, USA,  

University Hospital of Psychiatry Zurich, Zurich, Switzerland

As we redouble our efforts to achieve the goals of personalized medicine, therapeutic 

drug monitoring (TDM) can play a critical role. Individuals vary enormously in how 

they absorb and metabolize different medications and which impactful environmental 

factors or co-occurring conditions they might encounter. In my view, the potential 

value of the knowledge that can be provided by TDM has been given less attention 

than it deserves. Meyer and Stahl have done an excellent job of reviewing this topic. 

They address all necessary perspectives, from optimizing response and tolerability 

to better monitoring of adherence and help to explain idiosyncratic or unexpected 

medication effects, as well as the timing and interpretation of plasma levels. This is an 

extremely useful text for anyone involved in the use of antipsychotic drugs.

John M. Kane, MD, Professor and Chairman, Department of Psychiatry, Donald and 

Barbara Zucker School of Medicine at Hofstra/Northwell, NY, USA

Dr. Meyer and Stahl have succeeded again in providing a well-written and evidence-

based handbook with a focus on the use of antipsychotic plasma levels. This book 

offers so much more than a comprehensive review on the topic and provides us with 

important clinical pearls and helpful summarized recommendations. Most importantly, 

we walk away with having a good understanding and solid rationale for when and why 

plasma levels are important, but also having a reference we can revisit time and time 

again. 

Deanna L. Kelly, PharmD., BCPP, Professor of Psychiatry,  

Director, Treatment Research Program (TRP) Maryland Psychiatric  

Research Center (MPRC), University of Maryland School of Medicine, MD, USA
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In 1993, John Davis, Phil Janicak, and I co-edited a book titled Clinical Use of 

Neuroleptic Plasma Levels [1]. The publication pre-dated the introduction of most of 

the antipsychotics that are currently in clinical use. Among the guiding principles was 

the conviction that the available antipsychotics had a relatively narrow therapeutic 

index and that plasma concentrations could be useful for making everyday clinical 

decisions. The most important concern at that time was focused on extrapyramidal 

side effects (EPS) and the challenge was to find a <therapeutic window= that was 

associated with clinical effectiveness and minimal discomfort. The introduction of 

another generation of antipsychotics 3 led by risperidone, olanzapine, and quetiapine 3 

led many prescribers to believe that these medications were better tolerated and 

that the search for a therapeutic window was unnecessary. Unfortunately, this belief 

was naïve and research in the clinical use of antipsychotic plasma levels decreased 

substantially.

Experience with the newer drugs demonstrated that, although many patients 

appeared comfortable on higher doses of medications such as olanzapine, all of these 

medications had dose-related side effects, including metabolic effects for some and 

EPS for others. In other words, the use of plasma concentrations or therapeutic drug 

monitoring (TDM) for making clinical decisions has great promise and this volume by 

Jonathan Meyer in Stephen Stahl9s Handbook series is very welcome. An important 

strength of their approach is that it provides a thoughtful framework for interpreting 

plasma level information under different circumstances, and for differentiating 

nonadherence from kinetic issues when lower-than-expected levels are encountered. 

In most cases, patients will benefit when they are managed with drug doses within 

the recommended range, so there is not always a need to search for a plasma level 

window. On the other hand, TDM can be helpful for providing information when there 

are important clinical questions, as defined in a recent expert consensus [2]. The most 

obvious use is when clinicians are monitoring medication adherence on an ongoing 

basis, or in order to determine why an individual fails to respond to what appears to 

be an adequate drug dose. TDM may also be helpful when patients are being treated 

with medications with a high side burden at doses that are clinically effective. This 

Foreword
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Foreword

is commonly the case with clozapine where there is evidence for a threshold below 

which patients are unlikely to respond [3]. For higher doses, this Handbook also 

introduces the concept of the point of futility, or a level above which there is a very low 

likelihood that patients will show additional improvement. Finally, TDM may also have 

a valuable role during long-term treatment when patients have minimal or few active 

symptoms and the goal is to prevent a psychotic relapse. Under these circumstances, 

symptoms cannot guide an assessment as to whether or not a patient is on an 

adequate amount of medication.

This volume addresses each of these clinical situations and others. It is also 

important to note that these situations are common and following the guidance 

provided by this volume has the potential for enhancing clinical care.

Stephen R. Marder, MD

Professor of Psychiatry and Director of the Section on Psychosis

UCLA Semel Institute for Neuroscience and Human Behavior

Director 3 VISN 22 Mental Illness Research, Education Clinical Center (MIRECC)  

for the Department of Veterans Affairs
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To best apply the information in this handbook, chapters 1-5 are worth reading initially, 

as they lay out some clinically important ideas such as coefficient of variation, time to 

steady state, the therapeutic threshold, and point of futility. One need not be an expert 

in antipsychotic kinetics to treat schizophrenia patients, but questions regarding oral 

medication adherence, when to obtain plasma levels, how to differentiate ultrarapid 

metabolizers from nonadherent patients, and the point at which further titration is 

unlikely to yield significant improvement are basic clinical decisions made every day. 

The sections covering specific antipsychotics builds on concepts explained in chapters 

135 of the handbook. Reading the first five chapters will hopefully be enlightening, 

and provide the reader with the necessary tools to use plasma antipsychotic levels 

effectively. Those five chapters cover the following topics:

1. Sampling times for oral and long-acting injectable agents

2. The therapeutic threshold and the point of futility

3. Level interpretation including laboratory reporting issues, responding to high 

plasma levels, and special situations (hepatic dysfunction, renal dysfunction 

and hemodialysis, bariatric surgery)

4. Tracking oral antipsychotic adherence; differentiating treatment resistance 

from kinetic failure due to genetic variation or concurrent medications / 

environmental exposures, or adherence failure; use of pharmacogenomics

5. What is an adequate antipsychotic trial? Using plasma levels to optimize 

psychiatric response and tolerability (and when to use high-dose 

antipsychotics)

For easy reference, the following tables discussed elsewhere in this handbook are 

presented here:

Table P1 3 Oral dose equivalency of commonly used first- and second-generation 

antipsychotics in acute schizophrenia

Table P2 3 Antipsychotic nmol/l to ng/ml unit conversion

Preface: How to Use This Handbook 

and Useful Tables for Handy Reference
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Table P3 3 Mean half-life of commonly used oral antipsychotics and important 

metabolites

Table P4 3 Mean half-life and kinetic properties of commonly used long-acting 

injectable antipsychotics

For easy access, the Appendix contains a single table that summarizes the therapeutic 

threshold, point of futility, and oral antipsychotic concentration3dose relationships.

Table P1 oral dose equivalency of commonly used first- and second-generation 

antipsychotics in acute schizophrenia [1, 2]

Medication Oral equivalent (mg)

First generation

Haloperidol

Fluphenazine

Trifluoperazine

Perphenazine

Thiothixene

Zuclopenthixol

Loxapine

Chlorpromazine

1.00

1.25

2.50

3.75

3.75

3.75

12.5

37.5

Second generation

Amisulpride

Aripiprazole

Brexpiprazole

Cariprazine

Lurasidone

risperidone

olanzapine

Ziprasidone

82.4

1.82

0.53

1.21

23.2

1.00

2.15

29.5

Comments

a Clozapine dose equivalencies are not provided as the primary use is for treatment-
resistant schizophrenia and there are no equivalent medications [3].

b Quetiapine dose equivalents are not provided as both naturalistic and clinical 
trials data raise concerns about efficacy as monotherapy for schizophrenia [4, 5]. 
when used at doses > 400 mg/d for schizophrenia treatment, quetiapine also has 
substantial metabolic adverse effects [6, 7].

note: other antipsychotic dose equivalencies for antipsychotics not listed here can be 
calculated using a spreadsheet developed by Professor Stefan Leucht and colleagues 
[2]. the results are reported based on a variety of methods (e.g. minimum effective dose, 
95% effective dose, etc.) and the spreadsheet can be downloaded from their website:

www.cfdm.de/media/doc/antipsychotic%20dose%20conversion%20calculator.xls
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xv

Antipsychotic
To obtain plasma levels in ng/ml

divide levels in nmol/l by the value below:

amisulpride 2.71

aripiprazole 2.23

asenapine 3.50

Brexpiprazole 2.31

Cariprazine 2.34

Chlorpromazine 3.14

Clozapine 3.06

Flupenthixol 2.30

Fluphenazine 2.29

Haloperidol 2.66

Loxapine 3.05

Lurasidone 2.03

olanzapine 3.20

Paliperidone 2.34

Perphenazine 2.48

risperidone 2.44

thiothixene 2.25

trifluoperazine 2.45

Zuclopenthixol 2.49

Table P2 Antipsychotic nmol/l to ng/ml unit conversion

Table P3 Mean half-life of commonly used oral antipsychotics and important 

metabolites [8318, 3, 19, 20]

Drug T
1/2

 (hours)

First-generation antipsychotics

Chlorpromazine 11.05315

Fluphenazine 13

Haloperidol 24

Loxapine

7-oH loxapine

4

??a

Molindone 2b
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Drug T
1/2

 (hours)

Perphenazine 9312

Zuclopenthixol 17.6

Newer antipsychotics

amisulpride 12

aripiprazole 75

asenapine sublingual

asenapine transdermal patch

24

30c

Brexpiprazole 91

Cariprazine

desmethylcariprazine (dCar)

didesmethylcariprazine (ddCar)

31.6368.4

29.7339.5 (dCAr)

3143446 (ddCAr)

Clozapine

norclozapine

9317

20

Iloperidone 15322

Lumateperone 18

Lurasidone 28.8337.4d

olanzapine 30

Paliperidone (9-oH risperidone)e 23

Quetiapine

norquetiapine

7

12

risperidone

Paliperidone (9-oH risperidone)f

3

21

Sertindole 60373

Ziprasidone 7

Comment

Half-lives may be markedly prolonged in individuals receiving metabolic inhibitors 
or who have lower-functioning polymorphisms of cytochrome P450 enzymes, other 
relevant enzymes, or transporters involved in drug disposition. Conversely, half-lives 
may be significantly shorter than the mean in individuals exposed to inducers, or who 
have higher-functioning polymorphisms of cytochrome P450 enzymes, other relevant 
enzymes, or transporters involved in drug disposition.

a Based on studies of inhaled loxapine, the half-life of 7-oH loxapine is likely to be 
substantially longer [21].

b the therapeutic effects persist for 24336 hours despite the absence of active 
metabolites [18].

c after patch removal.
d repeated dosing in adult schizophrenia patients. Single dose half-life in volunteers is 

18 hours [22].
e when administered as oral paliperidone.
f when derived from orally administered risperidone.
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