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Routine monitoring Specific problem

Blood sample collection, storage and shipment
Steady-state at the time of minimal drug concentration (trough level, Cmin)

Dose titration

Maintenance therapy for relapse prevention

Insufficient response, suggested non-adherence,  

adverse drug reaction at therapeutic doses or

potential drug-drug interaction (Table 7) 

Laboratory measurement 
Use of validated method (linearity, accuracy, precision, selectivity, sensitivity, specificity) 

Internal and external quality controls

Interpretation and communication of results
Concentration of drug (and metabolite), unit, dose related and therapeutic reference ranges

(Tables 5 and 6), interpretation (Tables 1 to 6) 

Clinical decision making

Further supervision of pharmacotherapy

Dose correction, continuation or change of medication  

TDM request
Completed request form (Fig. 5): demographic data, diagnosis, medication, 

clinical situation (improvement, adverse drug reactions e.t.c.)

Pre-TDM: Indication for TDM (Table 7)? Availability of laboratory and pharmacological advise?

Figure 4



LABORATORY
Address
Phone
Fax

REQUESTING HOSPITAL / DOCTOR
Address
Phone in case of alert
Fax

Drug(s) to be assayed Formulation Daily dose / dosing schedule Date started Time of last dose 

SEVERITY OF ILLNESS 
(CGI-S)

How mentally ill is the patient

at this time?

� Not at all ill (1)
� Borderline mentally ill (2)
� Mildly ill (3)
� Moderately ill (4)
� Markedly ill (5)
� Severely ill (6)
� Extremely ill (7)

IMPROVEMENT 
(CGI-I)

Change compared to 

condition at admission?

� Very much improved (1) 
� Much improved (2)
� Minimally improved (3)
� No change (4)
� Minimally worse (5)
� Much worse (6)
� Very much worse (7)

ADVERSE DRUG REACTION (UKU)

� not at all (0)     � a little (1)     � moderate (2)     � severe (3)

� � Concentration difficulties     � � Asthenia                        � Sleepiness/Sedation 
� � Tension/inner unrest           � � Sleep disturbances        �� Emotional indifference 
� � Dystonia       � � Rigidity       � � Hypokinesia/Akinesia     �� Hyperkinesia    � 
Tremor 
� � Akathisia      � � Epileptic seizures   � Paresthesias � � Headache
� � Accomodation disturbance              �� Increased salivation     �� Dry mouth 
� � Nausea/Vomiting       � � Diarrhoea   � � Constipation    � � Micturation
disturbance
� � Polyuria/Polydypsia � � Increased sweeting   � � Galactorrhoea        � � Weight 
gain 
� � Sexual dysfunction    � � Other (to be specified) 

Causal relationship: � � improbable    �� possible    �� probable

PATIENT DETAILS Name or Code � Inpatient          � Outpatient Date and time of blood withdrawal

Date of birth Sex Diagnosis / Symptom(s)

� HIV-patient Weight (kg) Smoker    � No        � Moderate (<10 cig/day)           � Heavy (>10cig/day) 
Genotype/phenotype to be considered (e.g. CYP2D6, 2C19, 1A2): 

Other medications (include herbals, over-the-counter drugs etc)

REASON FOR REQUEST  
(tick more than one if applicable)
� Control of adherence  

� Dose adaptation 
� Insufficient improvement
� Adverse effects (specify below)

� Drug-drug interaction
� Control under maintenance therapy
� Other reason (to be specified)

TDM request: Blood should be withdrawn under steady-state conditions,

preferably in the morning BEFORE taking the morning dose.

Return the completed form, together with a minimum of 1 ml serum or plasma.

Date of sample receipt:    

Signature :              Figure 5



Initial prescription or change of dose   

Drug concentration in blood
within outside

therapeutic reference range
(Table 6)

Change of doseChange of medication

Continuation of 
medication and dose

Clinical improvement  
<20% ≥20%

Duration of treatment  
> 2 weeks < 2 weeks

Blood withdrawal under steady-state

Interpretation and communication of results

Measurement of drug concentration in serum or plasma 

Optional
genotyping

(Fig. 5)

Figure 7



Routine monitoring Specific problem

Blood sample collection, storage and shipment
Steady-state at the time of minimal drug concentration (trough level, Cmin)

Dose titration
Maintenance therapy for relapse prevention

Insufficient response, suggested non-adherence,  
adverse drug reaction at therapeutic doses or
potential drug-drug interaction (Table 7) 

Laboratory measurement 
Use of validated method (linearity, accuracy, precision, selectivity, sensitivity, specificity) 
Internal and external quality controls

Interpretation and communication of results
Concentration of drug (and metabolite), unit, dose related and therapeutic reference ranges
(Tables 5 and 6), interpretation (Tables 1 to 6) 

Clinical decision making

Further supervision of pharmacotherapy

Dose correction, continuation or change of medication  

TDM request
Completed request form (Fig. 5): demographic data, diagnosis, medication, 
clinical situation (improvement, adverse drug reactions e.t.c.)

Pre-TDM: Indication for TDM (Table 7)? Availability of laboratory and pharmacological advise?

Figure 4



Drug(s) Dose
morning noon evening night

Last dose change

Clozapine 100 150 2 weeks before

Simvastatine

Sertraline 150

ASS 100

Requesting Hospital/Doctor:        Department of Psychiatry

Patient details Date of birth

Height

Weight

1967

174 cm

103 kg

Sex

ICD-10 Diagnose(s)

Blood withdrawal

female

F 20.0

08:00

Reason for request: Uncertain adherence

Drug to be assayed Clozapine Concentration in blood
Clozapine                                  225 ng/mL 

N-Desmethylclozapine              175 ng/mL 

Clozapine



Drug(s) Dose
morning noon evening night

Last dose change

Clozapine 100 150 2 weeks before

Simvastatine

Sertraline 150

ASS 100

Requesting Hospital/Doctor:        Department of Psychiatry

Patient details Date of birth

Height

Weight

1967

174 cm

103 kg

Sex

ICD-10 Diagnose(s)

Blood withdrawal

female

F 20.0

08:00

Reason for request: Uncertain adherence

Drug to be assayed Clozapine Concentration in blood
Clozapine                                  225 ng/mL 

N-Desmethylclozapine              175 ng/mL 

Clozapine

• TDM done in accordance with TDM guidelines? 

• Steady state? 

• Trough levels?



• Patient is  severely ill (6, according to nach CGI-S)
• No change since start of treatment (4, according to CGI-I)
• Patient is a smoker, consumes coffee (4 cups/ day), no alcohol
• Adverse drug reactions: not reported

Requesting Hospital/Doctor:        Department of Psychiatry

Patient details Date of birth
Height
Weight

1967
174 cm
103 kg

Sex
ICD-10 Diagnose(s)
Blood withdrawal

female
F 20.0
08:00

Reason for request: Uncertain adherence

Drug to be assayed Clozapine Concentration in blood
Clozapine                                  225 ng/mL 
N-Desmethylclozapine              175 ng/mL 

Clozapine



• Patient is  severely ill (6, according to nach CGI-S)
• No change since start of treatment (4, according to CGI-I)
• Patient is a smoker, consumes coffee (4 cups/ day), no alcohol
• Adverse drug reactions: not reported

Requesting Hospital/Doctor:        Department of Psychiatry

Patient details Date of birth
Height
Weight

1967
174 cm
103 kg

Sex
ICD-10 Diagnose(s)
Blood withdrawal

female
F 20.0
08:00

Reason for request: Uncertain adherence

Drug to be assayed Clozapine Concentration in blood
Clozapine                                  225 ng/mL 
N-Desmethylclozapine              175 ng/mL 

Clozapine

• TDM indicated?
• Is the concentration within the reference range?
• Are concentrations as expected for the dose of 250 mg/day?
• Possible drug-drug interactions? 



• Patient is  severely ill (6, according to nach CGI-S)
• No change since start of treatment (4, according to CGI-I)
• Patient is a smoker, consumes coffee (4 cups/ day), no alcohol
• Adverse drug reactions: not reported

Requesting Hospital/Doctor:        Department of Psychiatry

Patient details Date of birth
Height
Weight

1967
174 cm
103 kg

Sex
ICD-10 Diagnose(s)
Blood withdrawal

female
F 20.0
08:00

Reason for request: Uncertain adherence

Drug to be assayed Clozapine Concentration in blood
Clozapine                                  225 ng/mL 
N-Desmethylclozapine              175 ng/mL 

Clozapine

• TDM indicated?
• Is the concentration within the reference range?
• Are concentrations as expected for the dose of 250 mg/day?
• Possible drug-drug interactions? 



Indications

Indication for TDM



Indications

Indication for TDM



Indications



Interpretation (see Table 2) 

Therapeutic reference range: 

t1/2:

Laboratory alert level: 

CF (conversion factor):

DRC (factor for calculation of expected drug related concentration): 

MPR (metabolite to parent drug ratio):

Clozapine and N-Desmethylclozapine



Interpretation (Table 2) 

Therapeutic reference range:                                                         350-600 ng/mL

t1/2: 12-16 h

Laboratory alert level: 1000 ng/mL

CF (conversion factor): 3.06 

DRC (factor for calculation of expected drug related concentration): 
1.01±0.58

MPR (metabolite to parent drug ratio):

Clozapine and N-Desmethylclozapine



Interpretation (Table 2) 

Therapeutic reference range:                                                         350-600 ng/mL

t1/2: 12-16 h

Laboratory alert level: 1000 ng/mL

CF (conversion factor): 3.06 

DRC (factor for calculation of expected drug related concentration): 
1.01±0.58

MPR (metabolite to parent drug ratio):

Clozapine and N-Desmethylclozapine

225 ng/mL Cloz
175 ng/mL N-DCloz

225 x 3.06 = xxx nmol/L



Interpretation (Table 2) 

Therapeutic reference range:                                                         350-600 ng/mL

t1/2: 12-16 h

Laboratory alert level: 1000 ng/mL

CF (conversion factor): 3.06 

DRC (factor for calculation of expected drug related concentration): 
1.01±0.58

MPR (metabolite to parent drug ratio):

Clozapine and N-Desmethylclozapine

225 ng/mL Cloz
175 ng/mL N-DCloz

225 x 3.06 = 689 nmol/L



Interpretation (Table 2) 

Therapeutic reference range:                                                         350-600 ng/mL

t1/2: 12-16 h

Laboratory alert level: 1000 ng/mL

CF (conversion factor): 3.06 

DRC (factor for calculation of expected drug related concentration): 
1.01±0.58

MPR (metabolite to parent drug ratio):

Clozapine and N-Desmethylclozapine

225 ng/mL Cloz
175 ng/mL N-DCloz



Interpretation (Table 2) 

Therapeutic reference range:                                                         350-600 ng/mL

t1/2: 12-16 h

Laboratory alert level: 1000 ng/mL

CF (conversion factor): 3.06 

DRC (factor for calculation of expected drug related concentration): 
1.01±0.58

MPR (metabolite to parent drug ratio):

Clozapine and N-Desmethylclozapine

Low 250 x (1.01-0.58) = xxx ng/mL
High 250 x (1.01+0.58) = xxx ng/mL

225 ng/mL Cloz
175 ng/mL N-DCloz



Interpretation (Table 2) 

Therapeutic reference range:                                                         350-600 ng/mL

t1/2: 12-16 h

Laboratory alert level: 1000 ng/mL

CF (conversion factor): 3.06 

DRC (factor for calculation of expected drug related concentration): 
1.01±0.58

MPR (metabolite to parent drug ratio):

Clozapine and N-Desmethylclozapine

Low 250 x (1.01-0.58) = 108 ng/mL
High 250 x (1.01+0.58) = 398 ng/mL

108 to 398 ng/mL expected for 250 mg  clozapine

225 ng/mL Cloz
175 ng/mL N-DCloz



Interpretation (Table 2) 

Therapeutic reference range:                                                         350-600 ng/mL

t1/2: 12-16 h

Laboratory alert level: 1000 ng/mL

CF (conversion factor): 3.06 

DRC (factor for calculation of expected drug related concentration): 
1.01±0.58

MPR (metabolite to parent drug ratio):

Clozapine and N-Desmethylclozapine

Low 250 x (1.01-0.58) = 108 ng/mL
High 250 x (1.01+0.58) = 398 ng/mL

108 to 398 ng/mL expected for 250 mg  clozapine

225 ng/mL Cloz
175 ng/mL N-DClozConcentration as expected



Drug

Drug-drug interactions? 
Perpetrator drugs (CYP-Inhibitors, CYP-Inducers), victim drugs?

Clozapine

Simvastatin

Sertraline

ASS

Requesting Hospital/Doctor:        Department of Psychiatry

Patient details Date of birth
Height
Weight

1967
174 cm
103 kg

Sex
ICD-10 Diagnose(s)
Blood withdrawal

female
F 20.0
08:00

Reason for request: Uncertain adherence

Drug to be assayed Clozapine Concentration in blood
Clozapine                                  225 ng/mL 
N-Desmethylclozapine              175 ng/mL 

Drug-drug interactions



Drug-drug interactions (Table 1a and 1b)



Drug-drug interactions (Table 1a and 1b)

Hiemke et al. 2018



Drug Substrate (see Table 1, Hiemke et al. 2018)
CYP1A2, CYP2C19, FMO

CYP3A4
CYP2B6, CYP2C19

Clozapine

Simvastatin

Sertraline

ASS

Requesting Hospital/Doctor:        Department of Psychiatry

Patient details Date of birth
Height
Weight

1967
174 cm
103 kg

Sex
ICD-10 Diagnose(s)
Blood withdrawal

female
F 20.0
08:00

Reason for request: Uncertain adherence

Drug to be assayed Clozapine Concentration in blood
Clozapine                                  225 ng/mL 
N-Desmethylclozapine              175 ng/mL 

Drug-drug interactions



Drug-drug interactions (Table 1a and 1b)



• Patient is  severely ill (6, according to nach CGI-S)
• No change since start of treatment (4, according to CGI-I)
• Patient is a smoker, consumes coffee (4 cups/ day), no alcohol
• Adverse drug reactions: not reported

Requesting Hospital/Doctor:        Department of Psychiatry

Patient details Date of birth
Height
Weight

1967
174 cm
103 kg

Sex
ICD-10 Diagnose(s)
Blood withdrawal

female
F 20.0
08:00

Reason for request: Uncertain adherence

Drug to be assayed Clozapine Concentration in blood
Clozapine                                  225 ng/mL 
N-Desmethylclozapine              175 ng/mL 

Drug-drug interactions



• Patient is  severely ill (6, according to nach CGI-S)
• No change since start of treatment (4, according to CGI-I)
• Patient is a smoker, consumes coffee (4 cups/ day), no alcohol
• Adverse drug reactions: not reported

Requesting Hospital/Doctor:        Department of Psychiatry

Patient details Date of birth
Height
Weight

1967
174 cm
103 kg

Sex
ICD-10 Diagnose(s)
Blood withdrawal

female
F 20.0
08:00

Reason for request: Uncertain adherence

Drug to be assayed Clozapine Concentration in blood
Clozapine                                  225 ng/mL 
N-Desmethylclozapine              175 ng/mL 

Drug-drug interactions

Smoke induces CYP1A2



Drug Substrate (see Table 1, Hiemke et al. 2018)
CYP1A2, CYP2C19, FMO

CYP3A4
CYP2B6, CYP2C19

Clozapine

Simvastatin

Sertraline

ASS

Requesting Hospital/Doctor:        Department of Psychiatry

Patient details Date of birth
Height
Weight

1967
174 cm
103 kg

Sex
ICD-10 Diagnose(s)
Blood withdrawal

female
F 20.0
08:00

Reason for request: Uncertain adherence

Drug to be assayed Clozapine Concentration in blood
Clozapine                                  225 ng/mL 
N-Desmethylclozapine              175 ng/mL 

Drug-drug interactions



Metabolite to parent compound ratio (MPR)

Clozapine N-DesmethylclozapineCYP1A2, 
CYP2C19

[Clozapine]
[N-Desmethylclozapine]

= MPR clozapine

MPR Measured / calculated: …………………
MPR Expected:                     …………………



Metabolite to parent compound ratio (MPR)

Clozapine N-Desmethylclozapine
CYP1A2, 

CYP2C19

[Clozapine]

[N-Desmethylclozapine]
= MPR clozapine

MPR Measured / calculated: 175/225 = 0.78 

MPR Expected:                       0.5-0.6



Interpretation (Table 2) 

Therapeutic reference range:                                                         350-600 ng/mL

t1/2: 12-16 h

Laboratory alert level: 1000 ng/mL

CF (conversion factor): 3.06 

DRC (factor for calculation of expected drug related concentration): 
1.01±0.58

MPR (metabolite to parent drug ratio): 0.5-0.6

Clozapine and N-Desmethylclozapine

108 to 398 ng/mL expected for 250 mg clozapine

225 ng/mL Cloz
175 ng/mL N-DCloz

0.78 higher than usual enhanced degradation of clozapine



• Patient is  severely ill (6, according to nach CGI-S)
• No change since start of treatment (4, according to CGI-I)
• Patient is a smoker, consumes coffee (4 cups/ day), no alcohol
• Adverse drug reactions: not reported

Requesting Hospital/Doctor:        Department of Psychiatry

Patient details Date of birth
Height
Weight

1967
174 cm
103 kg

Sex
ICD-10 Diagnose(s)
Blood withdrawal

female
F 20.0
08:00

Reason for request: Uncertain adherence

Drug to be assayed Clozapine Concentration in blood
Clozapine                                  225 ng/mL 
N-Desmethylclozapine              175 ng/mL 

Clozapine          Interpretation / Recommendation?



• Patient is  severely ill (6, according to nach CGI-S)
• No change since start of treatment (4, according to CGI-I)
• Patient is a smoker, consumes coffee (4 cups/ day), no alcohol
• Adverse drug reactions: not reported

Requesting Hospital/Dcctor:        Department of Psychiatry

Patient details Date of birth
Height
Weight

1967
174 cm
103 kg

Sex
ICD-10 Diagnose(s)
Blood withdrawal

female
F 20.0
08:00

Reason for request: Uncertain adherence

Drug to be assayed Clozapine Concentration in blood
Clozapine                                  225 ng/mL 
N-Desmethylclozapine              175 ng/mL 

• TDM indicated because of suggested uncertain adherence and lack of improvement 
under therapeutic dose. The concentrations below the thereapeutically recommended
reference range. The concentrations of clozapine and N-desmethylclozapine were as 
expected a dose of 250 mg/day. Low drug concentration due to smoking which
induces CYP1A2. It is recommended to increase the dose to 350 mg/ day

Clozapine          Interpretation / Recommendation



Use TDM guidelines to optimize pharmacotherapies of individual patients 

TDM of antiepileptic and antipsychotic drugs



Case 



Drug(s) Dose
morning noon evening night

Last dose change

Quetiapine 200 40 > 3 months

Other drugs lithium, metformin, L-thyroxin, ASS, magnesium, furosemide, spironolactone, 
oxybutynin to solifenacin

Requesting Hospital/Doctor: Psychiatric Hospital

Patient details Age
Height
Weight

63 y Sex
ICD-10 Diagnose(s)

Blood withdrawal

female
Bipolar, 
Hypertonia, 
Diabetes, etc. 
08:00

Reason for request:  Why did quetiapine concentrations increase?

Drug to be assayed :
quetiapine

Concentration in blood
178 ng/mL 
247 ng/mL after switch from oxybutynin to 
solifenacin to treat urinary incontinence

Quetiapine

Much improved according to CGI, side effects especially marked sedation



Requesting Hospital/Doctor: Psychiatric Hospital

Patient details Age
Height
Weight

63 y Sex
ICD-10 Diagnose(s)

Blood withdrawal

female
Bipolar, 
Hypertonia, 
Diabetes, etc. 
08:00

Reason for request:  Why did quetiapine concentrations increase?

Drug to be assayed :
quetiapine

Concentration in blood
178 ng/mL 
247 ng/mL after switch from oxybutynin to 
solifenacin to treat urinary incontinence

Quetiapine

• TDM in accordance with the guidelines?
• TDM indicated?
• Is the concentration within the reference range?
• Are concentrations as expected for the dose of mg/day?
• Possible drug-drug interactions? 



Interpretation (see Table 2) 

Therapeutic reference range: 

t1/2:

Laboratory alert level: 

CF (conversion factor):

DRC (factor for calculation of expected drug related concentration): 

Quetiapine



Interpretation (see Table 2) 

Therapeutic reference range:  100-500 ng/mL 

t1/2: 6-12 h

Laboratory alert level: 1000 ng/mL

CF (conversion factor): 2.61

DRC (factor for calculation of expected drug related concentration): 
0.52+/-0.22  0.30 (low) 0.78 (high)
72-177 ng/mL 

Quetiapine



Requesting Hospital/Doctor: Psychiatric Hospital

Patient details Age
Height
Weight

63 y Sex
ICD-10 Diagnose(s)

Blood withdrawal

female
Bipolar, 
Hypertonia, 
Diabetes, etc. 
08:00

Reason for request:  Why did quetiapine concentrations increase?

Drug to be assayed :
quetiapine

Concentration in blood
178 ng/mL 
247 ng/mL after switch from oxybutynin to 
solifenacin to treat urinary incontinence

Quetiapine  Interpretation / Recommendations

• TDM in accordance with the guidelines? Request form incomplete
• TDM indicated? Several indications. Distinct problem, drug-drug interactions, 

multimobidity, old age
• Is the concentration within the therapeutic reference range? Yes (100-500 ng/mL)
• Are concentrations as expected for the dose of mg/day? Yes and no
• Possible drug-drug interactions? Yes, induction of CYP3A4 by oxybutynin and de-

induction after switch to solifenacin, reason for the increase of plasma concentration  



Case 



Drug(s) Dose
morning noon evening night

Last dose change

Olanzapine 5 10 2 weeks

Brivaracetam 50 50 > 8 weeks

Other drugs oxcarbazepine, clobazam, melatonin, folic acid

Requesting Hospital/Doctor: Psychiatric Hospital Outpatient Unit

Patient details Age
Height
Weight

22 y Sex
ICD-10 Diagnose(s)

Blood withdrawal

Male
F70.1, F07.8

15:30

Reason for request:  Change of medication (olanzapine), uncertain compliance

Drug to be assayed :
olanzapine
brivaracetam 

Concentration in blood
19 ng/mL
500 ng/mL

Olanzapine

Markedly ill according to CGI, slightly improved during the last days, 20 cig. per day, 
1 cup of coffee per day, moderate alcohol comsumption



Drug(s) Dose
morning Noon evening night

Last dose change

Olanzapine 5 10 2 weeks

Brivaracetam 50 50 > 8 weeks

Other drugs oxcarbazepine, clobazam, melatonin, folic acid

Requesting Hospital/Doctor: Psychiatric Hospital Outpatient Unit

Patient details Age
Height
Weight

22 y Sex
ICD-10 Diagnose(s)

Blood withdrawal

Male
F70.1, F07.8

15:30

Reason for request:  Change of medication (olanzapine), uncertain compliance

Drug to be assayed :
olanzapine
brivaracetam 

Concentration in blood
19 ng/mL
500 ng/mL

Olanzapine

• TDM in accordance with the guidelines?
• TDM indicated?
• Is the concentration within the reference range?
• Are concentrations as expected for the dose of mg/day?
• Possible drug-drug interactions? 



Interpretation (see Table 2) 

Therapeutic reference range: 

t1/2:                                        

Laboratory alert level: 

CF (conversion factor):

DRC (factor for calculation of expected drug related concentration): 

Olanzapine



Interpretation (see Table 2) 

Therapeutic reference range: 20-80 ng/mL

t1/2: 30 to 60 h

Laboratory alert level: 100 ng/mL

CF (conversion factor): 3.2

DRC (factor for calculation of expected drug related concentration): 
1.85+/-0.74

Olanzapine



Interpretation (see Table 2) 

Therapeutic reference range: 

t1/2:

Laboratory alert level: 

CF (conversion factor):

DRC (factor for calculation of expected drug related concentration): 

Brivaracetam



Interpretation (see Table 2) 

Therapeutic reference range: not in Hiemke et al, but in Patsalos et al. 0.2-2.0 mg/L 

t1/2: 7-8 h  

Laboratory alert level: not defined (suggestion 4 mg/L

CF (conversion factor): must still be calculated

DRC (factor for calculation of expected drug related concentration): 
not yet reported
new calculation (CH) 
13.09+/-3.23
expected 1.0 to 1.6 mg/L

Ct :                                      0.5 mg/L     Cmin  0.33 mgL

Brivaracetam



Drug(s) Dose
morning Noon evening night

Last dose change

Olanzapine 5 10 2 weeks

Brivaracetam 50 50 > 8 weeks

Other drugs oxcarbazepine, clobazam, melatonin, folic acid

Requesting Hospital/Doctor: Psychiatric Hospital Outpatient Unit

Patient details Age
Height
Weight

22 y Sex
ICD-10 Diagnose(s)

Blood withdrawal

Male
F70.1, F07.8

15:30

Reason for request:  Change of medication (olanzapine), uncertain compliance

Drug to be assayed :
olanzapine
brivaracetam 

Concentration in blood
19 ng/mL
500 ng/mL

Olanzapine  Interpretation / Recommendations

• TDM in accordance with the guidelines? Time of blood withdrawal, no trough, 
uncertain therapeutic range of brivaracetam

• TDM indicated? Intellectual disability, polypharmacy
• Is the concentration within the reference range? Too low
• Are concentrations as expected for the dose of mg/day? Too low 
• Possible drug-drug interactions?  Induction versus non-adherence



Case 



Drug(s) Dose
morning noon evening night

Last dose change

Carbamazepine 300 300 300 > 6 months

Other drugs gabapentin, primidone, lorazepam

Requesting Hospital/Doctor: Department of Neurology

Patient details Age
Height
Weight

51 y Sex
ICD-10 Diagnose(s)

Blood withdrawal

Male

13:00

Reason for request:  Routine control

Drug to be assayed :                                                       
carbamazepine

Concentration in blood
2.7  mg/L

Carbamazepine

Markedly ill according to CGI, impaired during the last days



Drug(s) Dose
morning noon evening night

Last dose change

Carbamazepine 300 300 300 > 6 months

Other drugs gabapentin, primidone, lorazepam

Requesting Hospital/Doctor: Department of Neurology

Patient details Age
Height
Weight

51 y Sex
ICD-10 Diagnose(s)

Blood withdrawal

Male

13:00

Reason for request:  Routine control

Drug to be assayed :                                                       
carbamazepine

Concentration in blood
2.7  mg/L

Carbamazepine

Markedly ill according to CGI, impaired during the last days

• TDM in accordance with the guidelines?
• TDM indicated?
• Is the concentration within the reference range?
• Are concentrations as expected for the dose of mg/day?
• Possible drug-drug interactions? 



Interpretation (see Table 2) 

Therapeutic reference range: 

t1/2:

Laboratory alert level: 

CF (conversion factor):

DRC (factor for calculation of expected drug related concentration): 

Carbamazepine



Interpretation (see Table 2) 

Therapeutic reference range: 4-12 mg/L

t1/2: 10-20 h

Laboratory alert level: 20 mg/L

CF (conversion factor): 4.23

DRC (factor for calculation of expected drug related concentration): 
11.3+/-5.0
expected 8.5 to 10.9 at trough
higher at tmax, around 10 to 13 mg/L

Carbamazepine



Drug(s) Dose
morning noon evening night

Last dose change

Carbamazepine 300 300 300 > 6 months

Other drugs gabapentin, primidone, lorazepam

Requesting Hospital/Doctor: Department of Neurology

Patient details Age
Height
Weight

51 y Sex
ICD-10 Diagnose(s)

Blood withdrawal

Male

13:00

Reason for request:  Routine control

Drug to be assayed :                                                       
carbamazepine

Concentration in blood
2.7  mg/L

Carbamazepine Interpretation / Recommendations

Markedly ill according to CGI, impaired during the last days

• TDM in accordance with the guidelines? Not trough, blood withdrawal at Tmax
• TDM indicated? Drug-drug interactions, impaired,  reduced adherence
• Is the concentration within the reference range? Too low, Cmin 1,0 mg/L
• Are concentrations as expected for the dose of mg/day?
• Possible drug-drug interactions? Induction of CYP3A4 by phenobarbital, poor 

adherence



Use TDM guidelines to optimize pharmacotherapies of individual patients 

TDM of antiepileptic and antipsychotic drugs


