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Scopo del monitoraggio terapeutico (TDM)
e ottimizare il risultato clinico
modificando il regime farmacologico |

con l'aiuto della misurazione delle ’

concentrazioni dei farmaci
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Identificare la concentrazione ottimale

per il soggetto e stabilire i valori di

e

riferimento per il singolo individuo.
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Although no randomized studies have |
~ demonstrated a positive impact of therapeutic ©
drug monitoring on clinical outcome in epilepsy,

> evidence from nonrandomized studies and
‘everyday clinical experience does indicate that
measuring serum concentrations of old and new |
generation antiepileptic drugs (AEDs) can have a *
- valuable role in guiding patient management,

» provided that concentrations are measured
- with a clear indication and are interpreted
. critically, taking into account the whole clinical

R

- context.
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Since AED treatment is prophylactic and
seizures occur at irregular intervals, it is often
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difficult to determine rapidly whether the £
prescribed dosage will be sufficient to produce
long-term seizure control; \

(2) Clinical symptoms and signs of toxicity may be 5

subtle, or difficult to differentiate from the
manifestations of underlying disorders;

(3) there are no direct laboratory markers for
clinical efficacy or for the most common
manifestations of AED toxicity, such as adverse

CNS effects. P
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Seeks to optimize the seizure suppressing effects
of AEDs whilst minimizing their adverse effects.

The concept rests on the assumption that
clinical effects correlate better with drug
concentrations than with dose.

Expected to be helpful in ascertaining:
drug compliance,
attributing toxicity to drug treatment,
managing overdoses and drug interactions
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DEFINITIONS :
i
The “reference range” can be defined as a range of i‘
drug concentrations, and specifies a lower limit
below which a therapeutic response is relatively 3
unlikely to occur, and an upper limit above which
toxicity is relatively likely to occur. %i'.‘
The “therapeutic range”: can be defined as the range =
of drug concentrations which is associated with the |
best achievable response in a given person, and
therefore it can only be determined for the g

individual since the range will differ in different
individuals.
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FROM REFERENCE RANGES TO
“INDIVIDUAL THERAPEUTIC CONCENTRATIONS”

4

Reference ranges have purely a statistical ®
meaning, being an estimate of the concentration |
interval at which the majority of patients showed
an optimal response in a variable number of
studies. ‘;_

F

Patients with newly diagnosed epilepsies

not uncommonly respond well to serum AED
concentrations below the lower limit of the
range.
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':, The difference in TPM serum concentrations and TPM*

Topiramate: a prospective study on the relationship
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between concentration, dosage and adverse events In

epileptic patients on combination therapy
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dosages for patients without an adverse event, and patients >

with a given adverse event was statistically significant for =

~ "abnormal thinking, impaired concentration, weight loss, %

~dizziness, speech problems, somnolence, ataxia, increased

‘seizure frequency and paresthesia”.

-~

- To avoid adverse events, we recommend an initial |

" "maintenance serum concentration” of below 4 mg/mlL &
NG 2
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“INDIVIDUAL THERAPEUTIC CONCENTRATION”

o o Wl o ?

AED therapy can be best guided by identification &

of the “individual therapeutic concentration” P
(Perucca, 2000).

3

Can be applied to any AED, including second f‘

" generation AEDs for some of which reference 4
- ranges have not yet been clearly defined.
. (Perucca, 2000; Johannessen & Tomson, 2006) T
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THERAPEUTIC RANGE

INDIVIDUALIZED REFERENCE
CONCENTRATION(S)

THIS PATIENT IS FREE OF SEIZURES

AND SIDE EFFECTS AT THIS LEVEL(S)
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Studies on the effect of TDM on outcome in terms of

complete seizure control and/or best compromise
between improved seizure control and adverse
effects are scarce.

(Patsalos et al., 1987; Tomson et al., 2007).

In fact, there are only two published randomized
studies comparing treatment outcome with or
without the use of TDM.

(Froscher et al., 1981; Jannuzzi et al., 2000)
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Epifepte, 4102):222-230, 2000
Lippincott Williams & Wilkins, Inc., Philadelphia
@ International League Apainst Epilepey

A Multicenter Randomized Controlled Trial on the Clinical
Impact of Therapeutic Drug Monitoring in Patients with Newly

Diagnosed Epilepsy

G. Jannuzzi, *P. Cian, C. Fattore, G. Gatti, A. Bartoli, *F. Monaco, and E. Perucca, on behalf of
The Italian TDM Study Group in Epilepsy




THERAPEUTIC MONITORING OF |
ANTIEPILEPTIC DRUGS FOR EPILEPSY |
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Torbjorn Tomson, Marja-Liisa Dahl, Elin Kimland

" We found no clear evidence to support routine:
antiepileptic drug serum concentration measurement
with the aim of reaching predefined target ranges for the E_
optimisation of treatment of patients with newly- &

diagnosed epilepsy with AED monotherapy.

However, this does not exclude the possible usefulness
of therapeutic drug monitoring of specific antiepileptic |
drugs during polytherapy, in special situations or in 7
selected patients, although evidence is lacking 2
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THERAPEUTIC DRUG MONITORING
IS USEFUL

Establishing baseline effective levels (trough)

Evaluating lack of efficacy (trough)
Evaluating loss of efficacy (trough) 2
\ Evaluating toxicity (peak)
Special clinical settings (pregnancy, liver, renal diseases,
hypoalbuminaemia, compliance) é:

Change in clinical state/ treatment
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SAMPLE

Serum / Plasma / Saliva
Sampling time (Steady state)
Trough / Peak

Dosage history
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UNIVERSITA" DI BOLOGNA
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SCHEDA DI MONITORAGGIO TERAPEUTICO dei FARMACI ANTIEPILETTICI

Res:denza (Via, Com

Recapiti: Referente

Unita Operativa

DATI CLINICO-TERAPEUTICI

TERAPIA ANTIEPILETTICA SCHEMA TERAPEUTICO DOSE
‘.‘_‘ (elencare nome e relativa dose di tutte le (indicare orario di assunzione e dose, TOTALE D Prel I
E specialita medicinali antiepilettiche assunte ) espressa in milligrammi) ata Prelievo/l.........................
E barrare M quelli da analizzare (mg/die)
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(Firma obbligatoria e leggibile)

o VERIFICA REQUISITI e CONFORMITA’ DEL CAMPIONE
E (Mod.02.P.7.5 LabNF1; Mod.04.P.7.5 LabNF1; Mod.08.P.7.5 LabNF1)
g TERAPIA DOSE DOSE RISULTATI
g ANTIEPILETTICA TOTAILE “ (ng/ml) Data di 8O ....c.ooc.oeooecsesoreee Oradiamivo..................cccooor
8 (sigla) (mg/die) | mg/kg Plasma/siero O | Num. Archivio/esame
j ore oFa Sangue in toto o
I.I-I.l 9 (C- CONFORME  NC - NON CONFORME) C NC
(=] Conservazione a =]
g 2 Volume plasma/siero o u]
= o o
: 3 Camplione conforme per I'analisi ss O wn O
w Avvio di Azioni Correttive ss O wn O
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o 5 Firma per accettazione (sigia)
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Autorizzo la spedizione: All'indirizzo indicato [ A mezzo FAX [J Pl ol DRABRIBE. .l il it oo S ok s st rshiass
Laboratorio di Neurofarmacologia clinica- Via Ugo Foscolo 7- 40123 Bolog R bile: Dott. Roberto Riva-
Segreteria: Tel. 051/2092750; Fax 051/2092751; E-mail: dlpscneur.farmaco@umbo it

Mod.03.P.7.5 LabNF1 [Rev.03 [ Data 02/05/2008 [ Pag. 1di1 |
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Hirsch, L. J. et al. Neurology 2004
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Seizure Frequency

Monthly median

PHT
PHT+LTG
LTG
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CONCENTRAZIONI PLASMATICHE DI

LAMOTRIGINA IN GRAVIDANZA

- Lamotrigina 200 mg/die Lamotrigina 300 mg/die

Crisi

Settimane di gestazione Parto
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RAPPORTO CONCENTRAZIONE/DOSE DI
LAMOTRIGINA IN GRAVIDANZA E NEL POST-PARTUM

18

16
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Rapporto concentrazionedose x 100,
o))

D

Baseline Parto 2-3 sett. postpartum

2
0

Ohman et al., Epilepsia 2000



TOPIRAMATO
INTERAZIONI CON ALTRI A.E.

FARMACO EFFETTO SULLE CONC. EFFETTO DI TPM SULLE
PLASMATICHE DITPM CONC. PLASMATICHE

X DI ALTRI AE

" _FENOBARBITONE Diminuzione Nessuno_ = /- S
FENITOINA Diminuzione _  Nessuno =

- PRIMIDONE Diminuzione Nessuno

\ CARBAMAZEPINA Diminuzione (- 40%)...__Nessuno__..____.__________________

,. WALPROATOQ= o= = el - Diminuzione (-18%)------- Diminuzione (-113%)--
LAMOTRIGINA Nessuno Nessuno
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TOPIRAMATE PHARMACOKINETICS IN CHILDREN |
AND ADULTS WITH EPILEPSY

Topiramate CL/F is 42% higher in young children and
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~ decreases progressively with age.

- Younger patients require higher dosages to achieve serum | 3
~ topiramate concentrations comparable with those found in 3‘
~ older children and adults.

Enzyme-inducing comedication decreases serum
. topiramate concentration by approximately one-half and |
one-third in children and adults, respectively. L
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SERUM CONCENTRATIONS OF LEVETIRACETAM IN
EPILEPTIC PATIENTS.

THE INFLUENCE OF DOSE AND CO-MEDICATION

LEV level -to -dose ratio
LEV monotherapy 0.52
.+ PHT 0,32
& +CBZ 0.32
&+ oxc 0.34
B LG 0.45
. +PE 0.46
+VPA 0.53

(P < 0.001)
(P < 0.001)
(P < 0.004)
NS
NS
NS

Children had lower LEV concentrations than adults on the same LEV
dose per body weight.




LOWER PHENYTOIN SERUM LEVELS IN PERSONS
SWITCHED FROM BRAND TO GENERIC PHENYTOIN
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R . T. Burkhardt et al, Neurology 2004
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THE PLACE OF TDM FOR NEW AEDS

E. Perucca Clin Pharmacokinet 2000



THE PLACE OF TDM FOR NEW AEDS

S. Shorvon, E.Perucca, D.Fish, E. Dodson 2004




THE PLACE OF TDM FOR NEW AEDS

S. J. Johannessen 2005




THE PLACE OF TDM FOR NEW AEDS

Table 1. Tentative target range and clinical usefulness of TDM of new AEDs.

Drug

Target range

DM

Felbamate

30-100 mg/I

Probably useful. Useful: VPA assessment in add-on therapy

Gabapentin

2-20mg/!

Not useful

Levetiracetam

10-40 mg/I

Usually not useful (except in renal failure and during pregnancy)

Lamotrigine

1-20 mg/!

Usually not useful (except in late pregnancy)

Oxcarbazepine

10-35 mg/! (MHD)

Useful in selected cases (management of peak-related AEs).
Assessment of associated AEDs during shift CBZ—0XC

Pregabalin

2.8-8.2mg/l

Not useful

Tiagabine

20-100ng/ml

Not useful

Topiramate

2-25mg/|

Useful for limiting AEs

Vigabatrin

Not useful

Zonisamide

10-38 mg/l

Probably useful (mainly for management of dose-related Aes)

S. Striano et al 2008




IS THERE A ROLE FOR THERAPEUTIC DRUG MONITORING

- et T aAAE e Y P L s A
-~ o AZR Lo N
a7 A Vo A :

A_ ~ & : X e

OF NEW ANTICONVULSANTS?

gf}-
5
The new anticonvulsants which, based on their properties, are ®
particularly attractive candidates for TDM include lamotrigine, ©

topiramate, tiagabine, zonisamide and felbamate.

However, in the absence on sound information on the target |
[ ] ] L ] E"
concentration ranges of these drugs, the routine concentration §
&

monitoring of these drugs cannot be recommended.

Despite this, serial measurements of serum drug concentrations may
be useful in selected patients, especially those suspected of poor

compliance and those in whom pharmacokinetic changes caused by

T e

disease or administration of concomitant medication are anticipated.
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Routine ordering of tests to measure
AED levels
is misguided,

given that the tests are costly and

often unnecessary.




. THERAPEUTIC DRUG MONITORING |

1S not

THERAPEUTIC DRUG MEASURING




Table 3. Ten golden rules concerning the use of therapeutic drug monitoring (TDM) in antiepileptic
drug (AED) therapy

|. The application of TDM requires adequate knowledge of the specific pharmacokinetic and pharmacodynamic properties of the AED to be
monitored.

2. Ensure that the laboratory has adequate measures for quality control.

3. Request the measurement of serum AED concentrations enly when there is a clear clinical question.

4. Except for situations requiring immediate action (e.g., suspected toxicity, or drug overdose), serum AED concentrations should be determined
at steady state.

5. Sampling time should be standardized, particularly with AEDs having short half-lives (<12 h). Under most circumstances, a sample taken
immediately before the next dose will be adequate.

6. Interpretation of serum AED concentrations must take into account the interval since the last dose intake and the expected pharmacokinetic
profile of the AED being monitored.

7. Be aware that reference ranges of AED concentrations have solely a probabilistic value, and that many patients may require concentrations
below or above these ranges. Make sure that the patient is informed about the limitations of reference ranges.

B. When interpreting serum AED concentrations, consider situations which may alter the relationship between serum AED concentration and
clinical response (e.g., old age, type, and severity of epilepsy, clinical conditions resulting in altered serum protein binding, presence of
pharmacologically active metabolites, possibility of pharmacodynamic interactions with concurrently administered drugs).

9. Consider the possibility of applying the individual therapeutic concentration concept (see text).

10. Treat the patient and not the serum concentration! Never make clinical decisions on the basis of drug concentrations alone. Take into account
information on patient history, clinical signs and symptoms, and any relevant additional laberatory information.

P.N.Patsalos et al Epilepsia 2008




NEURCLOGY 2003:60:534-535 Editorial

Treat the patient, not the test

Ronald P. Lesser, MD; and Mecheri Sundaram, MD




