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THERAPEUTIC RANGE:

_ _Pfltlents ) Therapeuhc Range__
Aduit n children - ; 10-20 mgﬁ

_ Newbors o cdren under 3years | G1amgn

ESRD or hypoalbuminaemia 5-10 mg/i

E;RD wlth hypoaibum:_r??gﬂjl_a_m_é_ L 3-7 mg/i
) LI\:‘EI’ dEEES-E o _ o E’-_ltl mg/}
Acute hepatitis 8-16 mg/i
ADR:

They are related to plasma concentrations:

Plasma levels
20-39 mg/fi

30-40 mg/!

340 mg/|

Symptoms

Nystagmus

! Ataxra
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DOSAGE RECOMMENDATIONS:

- in the average serum conc. during the dosing interval,

Phenytoin exhibits nonlinear behavior following therapeutic doses.

Thus increase in dose rate will produce greater than proportional increase

Normograms can b used to estimate individual dosage requirements.

Population Maintenance dose | Dosage interval
: |
[ oy g -......_...i.....--_.__.._._.___._.__- e % R
Adults : 5-7 mg/kg/day i 12 brs
Children<3months 3 Smgfkg/day 8 hrs
6month-6year 5-15 mg/kg/day : 12 hrs
Pregnancy - S 15 mg/kg}day ' - 12 hrs 1

FACTORS AFFECTING PHENYTOIN PLASMA CONCENTRATION:

Liver disease
S

Hypoalbuminaemia

Displacement from protein binding

€g. Aspirin, sodium valproate

Drug tnteractlons

Inhibition of metabolism [ Stimulation of metabeolism
%> _—V/Amida_rone- ﬁ J)a:l;;;naz_epme
j.&];g;;unnol Ahldrdnazr:gpxlde
Ar:a J‘I:hédc;'rjgs J Dtagggglﬂ .
/ Cimitidine | Dexamethazone
Chit;::;ﬁ‘;i-;r;ézine Rifampin
/' Disulfiram . /Phenobarbitol
H2-antagaonists F /Lg1rﬂp£f[gane .
/Sulfogiqjlggs Tiagabine
E.e"";ﬁ:ldt”séoagula;z_t__s. i Topiramate
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= vd = 0.09-0.17 \/kg
+ Protein binding = 85-93%
v Tz = 5-22 hr (aduits) -
| 5-15 hr (children)

THERAPEUTIC RANGE:
* 40-100 mcg/ml

DOSING:
+ loading dose = 15 20 mg/kg
= Maintenance dose = 125-250 mg trd or bid

_"'_*-—

ADR:

= They are related to the plasma drug concentrations.

r_ T

Plasma levels 5 Symptoms
C T il ] s, seditien, lethary rag
s100ment T wemer T
s i }1_7?;;;};'.._- - m—— ; = i St:por’ .C_D;T;a_ ........ S — i

SAMPLE TIMING:

* 3- 5 days may b required to reach the steady conc.

i

= The level of VPA varies from interval to interval during the day
r—t,

* Thus samples r collected pr'a. to the morning dese.

L e S e

SPECIMENS:

Serum or hepariniaeﬂ plasma.
= Unbound drug can be estimated from tears

ASSAYS:

- Im_munoassays or _I;!PLC

sl




DOSAGE RECOM MENDATIONS;

* In unbound form it exhibits linear kinetics and thus - = vel of drug will

T Medman

i_nt;r_e_@_s.f in proportional to dose rate,

O, A e

* The bound form foilows nonfinear kinetics and thus the plasma cong is not
pProportional to dose rate.

I

FACTORS AFFECTING PLASMA VPA CONCENTRATION:

* Liver disease A

= Nephrotic syndrome
PEEIYT S TR e e

= Cystitic fibrosis

* Burns hypoalbumiremia
ROl

* Trauma

* Malnutrition J

[ &WQ‘E

* Displacement interactions— salicylates, NSAIDS

* Drug interactions - Increases the Con¢.o lamotriging

N

lorazepam CBZ s
GABAPENTIN INDICATION: =~ =~~~ ™

* GPB is used for treating partial seizures with or without secondary
generalization in adults. Off-fabel use in neuropathic pain accounts for the
majority of the GBP use,

* Absorption kinetics are dose dependent with decreasing bioavailability
.with increasing doses, possibly due to a saturable transport system.

*  Suabstantial variation in plasma Concentrations at the saine daily dose has
been found among different patients and the dose dependency of the
absorption may also vary substantially between patients Hence, TDM may
be used to clarify whather a POOr response te dese increments in the

individual case is caused by an impaired absorption.

PHARMACOKINECTIC PARAMETERS -
* F = 0.6 at doses< S00mg/day
= 0.27 - 0.47 at doses 1200 - 4800 mg/day
*  ({saturation of L- amino transporters.)
* Dosage forms - capsules

* Tmax --2 - 3 hrg
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* Vd = 0.7- 0.8 Ifkg
- T1/2=5-7hrs

= (I/F is proportional to creatinine clearance Ct cr

: !
CLer (mi/min) | CL/F (ml/min) é T1/2 (hr)
______ >60 ¥ 190 | 6.5 E
I T ~ ; s
f <30 : 20 i 52
DOSING

= Loading dose are not needed

+ maintenance dosing = initial dose - 300 mg qd

» Titrate to dose of 1200 mg over 1.to 2 days, increase doses until usual
. maintenance dose of 900 to 3600mg/day TID is reached.

» Decrease GBP doses for CLer <60ml/min.

+ THERAPEUTIC RANGE

+ TDM is not clinically used.

» Conc. in clinical trials were 1 - 8 mcg/ml

DRUG INTERACTIONS

No dinical significant drug interactions

SAMPLE.TIMING:
= It takes 1 - 2 days to reach steady state. The level of Gabapentin varies
from interval to interval during the day

= Thus samples are coiiected prior w the morning dose,

ASSAY: Gabapentin can be determined in plasma by means of high-
performance liquid chromatography (HPLC).

SPECIAL POPULATIONS:
chiidren - no pharmacokinetic data are available
= elderly patient ~ GBP dose need to be decreased proportional to Cl cr

Renal clisorder- same

S,




" Pregnancy — no data are available
* Lactation- no data available,

CARBAMAZEPINE

= Carbamazepine is used to prevent partial seizures and generalized tonic-
clonic seizures as well as bipolar disorder and trigeminal neuralgia.
* Carbamazepine has been expérimehtalfy' used for relief of pain or control
- of seizures associated with rultiple scleresis, acute idiopathic p@lyneurifis,
peripheral diabetic neuropathy, post-traumatic paresthesias, “lightning”
pains of tabes dorsalis, atcohol withdrawal, and restless leg syndrome. It
has also been used for its ant diuretic effects to treat diabetes insipidus
and in the treatment of bipolar mood disorder.

NEED FOR TDM
* CBZ is subjected to undergo auto induction i.e., the drug induces its own
metabolism by CYP 3 A4 inducers and decreases its plasma concentration.
This increases the concentration of metabaoljte (10, 11- epoxide) which
has little anticonvulsant action and precipitates some serious ADRs,
* CBZ shows Time-dependent kinetics. The clearance is high at multiple
doses than following a single dose.

Pharmacokinetics of Carbamazepine
* Dose: Adults: Orai: 0.8-1,2 9/day maintenance for seizure controf for
anxiety  0.2-1.2 g/day forneuralgia_ ;
* Half-life: Initially ~ 35 hrs; ~ 8-20 hrs after 3-4 weeks of
administration #

[ —

* Transport: ~ 60-70% plasma protein bound

* Metabolism:- Hepatic: Carbamazepine -10, 11-epoxide;
Carbamazepine 10, 11-transdihydmdiol(inactive)

* Elimination: ~ 1-29, unchanged in the urine

* F=0.75to 0.85.

* Time to peak: 4to 8 h ( tab, CR), 1to 2h (suspension)

* No significant effect on food on absorption. .

* Rumidity can reduce CB7? bioavailability by 50%: CBZ needs to be stored
in 3 dry place.




Vd = 0.8 to 2.0 l/kg

Proten binding: 75% is bound to albumin and al - acid glycoprotein.

Therapeutic and Toxic Levels

The monitoring of Carbamazepine levels in the blood is critical.,

Common toxic reaction seen with this drug includes drowsiness, dizziness,

_ nausea with vomiting, light headedness, skin rash, ataxia (uncoordinated

muscde movement in the absence of other symptoms and spasticity)
alopecia, and photosensitivity.

Extreme toxicity can causc hepatitis, rare hematologic reactions, aplastic
anemia,thrombocytopenia, and agranulocytosis and death due to

cardiorespiratory arrest.

Therapeutic range ) 4-12 pg/mk 17-51 pmol/L

Possible toxic levels

Critical levels

>15 pg/ml 63 pmol/L
>20 pg/ml >85 pmol/L E

FORMULATIONS

CBZ is available as a 200 mg- intermediate-release tablet, 100 mg
chewable tablet and a suspension.

For patients switched from a brand name to a generic product or from
generic o generic, the plasma concentrations should be monitored weekly

for 2.weeks to determine the effect, if any, of the substitution.

Sample timing

Because CBZ induces its own metabolism, it is recommended that initial
dose rates of CBZ be relatively low and gradually increased over time.

For maximal induction or deinduction to occur, 2-3 weeks may be reqﬁired
after the maximum dose rate has been attained.

Thus, a total of 6-7 weeks may be required for a true steady state to be
reached after initiation of therapy.

After any dose rate changes or addition/discontinuation of enzyme-
inducing drugs, 2-3 weeks will be required to reach a new steady state.
The absorption of immediate-release CBZ tabiets from the GIT is relatively

slow and erratic reaching a peak between 3 and 8 hrs after a dose.
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« If CBZ is administered every s or 8 hrs, serum levels during the dosing
interval witl remain fairly flat and all levels will be Fairly representative of a
trough concentration,

Specimens, collection methods and assays:

* FEither serum or plasma cofi_e:;!;_ecj in EDTA-treated tubes are acceptable for
totai ClBZ measurements,

* Saliva has been proposed as 3 convenient noninvasive alternate,
especially for children.and for home monitoring.

» immunoassays

REFERENCES:

= Pharmacokinetics in Drug Discovery and Drug development - Ronald D,
Schoenwald.

= Basic Clinical Pharmacokinetics, 4t edition
- Michael E. Winter.

* Biopharmaceutics and Clinical Pharmacokinetics — Milo Gibaldij




