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~Therapeutic Window phenomena

" Particulars

Courze 'Tile

Descriplion

. Therupeutic windaw phenomena

Course Code

PHIDG
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Purpase OL Therapeutic Breg NMuniloring

N
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Munitoring
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n

Practuical Issoes In Therapeutic Druge Moniloring
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Phurmacogenctics and TDM

RRule of clintcian m ‘TDM

= % N
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Therapcut o Zrug

dlonlerng Iarke:
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INTRODUCTION

Therapeutic drog moitotmg £TM) s generally delined as ke chntcal Jaboratory messuceioend
od a1 chemienl parametzr that, with appropriote medical interpretalian, vall doectly influence drug
prescrihing procedares. Qibherwise, TOM relors 10 the ndividwalization of drug dosage by
maentaiom? plasma o Blood deuy concentcations within o lrgeted theropeshic rnge ar window .
By cambining Knowledee of pharmoceutics, pharwacokinetios. aod phocmacolynonics, T
enables the asscssment of the efficacy and safely of o particular medication in o vavicty ol
climiesl sertieys, The pasal al this process s o individealize Ilerapentic regimens for aptimal
puticnt enelit. Traditiunally. TDM jnvelves wocasuring drup concentralions in yvavious hiological
faids aud mlerprating 1hese concentrations in woms of elevant clitical paramerers. Cliicul
phisrmacsts andd pharnpwcologss use phansacokinetic ponciples te assess these interpetations.

The svience of TDM inteuced o new aspect ol clinical practice i 1the 196Us with 1he



pullscation of tuttal pharmacokinete stadics Tmkiog madiematical theovies 1@ palicnt pulcasmes
Froau there, climica? pliarsicskinetios emersed o8 0 diseiphne inime kile PR and carly 1970s,
Picnears ol dewg meantoring i the 1970 fecnsel on ulverse deag reactions and demaonsitied
clearly that hy constructing Ibevapeune rianges, the weidence HE woticny o chiues such as digoXio
rhenytomn,  lichion, and  theophyiline could  be redused. The cnweacnee of  clinwesl
Eharmweekinelac menitomie was encouragel] by the merensing: awareness of drop concent eicn-
respunse relatiooships. the mapping o deay, phasanacokinetic chariscienstics, the alvent al kiph-
throughput compuienization, and advancements i aoualytical technolegy . The more recent
erplosion of pharmacepenetic aml phormacogenomic escarch has been fucllcd by (he
tremendeus amaunt ol geoetic dats pencrated by the Human Genomie Project (FIGP). T 149K,
tha HGLE began its quest to map the compl2e seu of vepefic instuctions ot the hunmum genome
comsisting ol approximately 5.2 ballzon nase pairs encading up o HLKKE penss located on 23
pairs of vhumosomes Althcuel sriginally conceived as o 15-vr projeet, the HGP was essenally
completed Ty 208, Receot sdvancements in gene chip ieclmalosgy have ushened moa new ery af

gene biaved medicinal ind ding thevupies.

PRR0S5E OF THERASRZUNE DG MORTTO=SIMNG

Ferforming TDM vequires o maltidhsoplinomy approach Accurate and clinieally mesningful diug
coneeanalicns e altatwable only by complete callaharalion by a TRN 1ean, iypically
camprised of scientists, <linicians. nurses, and pharmacists. Excelient conmunication among

tcam mernhers 15 necessary 10 ensure that best practices in TEM ace achicyed
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The indications far drug monitering have widened 10 inchkle etficacy, compliance. dig Jdrog
interactions, loxivy aveidance. sl therapy cessalioa monitonng (labile 1L Plasmi drug
conceniraliom measuccnents alone may be helpful in several circumstances, although each
inalication may L apply cqually w every drog Measoring plasina concentcations uiay be haelpful.
howeever, us a tow measurement ceflects either poor recent cemplianee or under ueatirent. Poor
compliance is implicsgend 0l padient is preseribed adose that w onlikely ts be assncinted with o
measared  low concentration ar il a4 provieoes measurement suppesicd  thag the plising
cnancentraion showld he higher for the given dose. When inwiating drog thecapry, the phiysician
may tind it useful 0 measwe the plasma diug conceniration and uler the dusaee to (he
individwal. ‘This direetive applies s all deags, althouph j1as mast ampariant For those with narresw

therapeucic anges such as lidiom, cyelosporing, and ammag lyzoside anizhjiones.



I =hic 3

[odhcutions for ceguesting pilasmy drug conceatratinng

Monitoriag compl-ance
Individuahzing therapy
during eary therapy
dunng dosange changes
Diagnosing undertreatmen|
Avosding foxicily
Monitoring and deteding drug interactions
Guiding wibdsawal of {herapy

IU the dosuze ceginmen must be alwed for uny reuson al o luter siage oF treaiment, fer @xamplie, in
patictls  with senat Juifuee, neeosucing  plasioy conceaualicns  agam nay  be Telyilul
Undertreatment of an cstakbshed condition may be coacluded if a pom climeal cespoense is
chserved. However, whea the drng s bueinge nseal as prosphy)axs, i ampossible 1o maonitor @
response. Thus, he physician can select a dosape thi will produce o certain tarpel plasma
concentratuen, Fhis dicuey applies paiculasdy 1o lehiwan in preventing manic-depressive astucks,
1y phenytnin i preventing Lits alter newrosurgery or travnmi, and o ceclusporine in paeventing
Cansplant cejecliom. Tn all cuses, plasmy conceniration inenswrements shiained sod secninized
during the eunly realment stuges cnoble the phivsicran o avoid oxic plasing conaenirations. In
many cascs, drug toxieny can oo diagnoscd clmically. bor exwaple. it is selatively cusy w
recopnaze denle plenyloin tpxacily, aml measuring the plasma cencentration may nat be
necessaey Jor diapnasis, althowgho it ey e helpfud o mlposimg the Josagee sulseguent by, On the

other hand, dizoxin XKLy may mimic certain sympiems of beact disgase. wnd rocasorimg Lhe



plusima concentration in cases in which wxicily 13 suspeewed may be helplal i confiming te
dingnosis Inoa Sy by Avonsen wsl Tadoien aneasiesment of the plasma dhipoxin
conseniration i 264 paticnts trcated »atl deeilalis oot prepaations {dignxin, loatnsicle €,
beraneihyl-digoxing enabled ke monntorme of corlan natcomes that would not be appaient
utherwine. Nolubly, the unportant overlap hetween "toxic” and "noniexic” plasnia coneentragion
valwes limils vse ol the methed in the diagnesis ol dignalis keadvity 11z, 31 However, in
dipitalis-tresstenl penents with xicity assnciated with digicabis plasma concentrations uncler 2.

nginl, ke method can detect digitalis sen-sitivity. Arenson and Hardman decomined Lthat
dosaze sclectinn bused on plasma deog concentraliom assessroenl lel Wy a decrease ol dhigitals
taxicily 1o below A%, This methed s noc vet widely available. Thos, it should Te ueled il
plasiy digoxin conceniration messureamnents should he oklamad and evalualed in digitalis Livaled

paticnts with burdechine senul function,  apal sohjzos, and in panents with raptd  aunal

fthrilation who reguare highes digialis deses [on heacOute conrol (g, Y.

g: Risk of {oxicity

- increased

©

5

® . A therapautic
g Therapeutic response can
§ e ba expected
8

N

5 Eflect likely 1o be

& i subtherapeutic
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glesived concentration knewn o he ansociared with ellicacy., Hovesver, there g suhsianiul anter-
invhividaal pharmacodenamee vattabilay ol o given plasna conventration: Sence o eege of
concenbatons rather Han o sinple Jeved is wsually wrgeted. For a limited number of drags for
which thers da a belter wlationship betsween plasies o blessl concenuan-response than disse-
yeaponse, the measurement ¢l plasimi or bload conccrtalions bus Teeame o valeuhle surmagate

inclex o ¢hrng expasune in the hady

Pressores contime within the bealth care system o provide services at the lowast possille cost.
Thus, the sele ¢f wany drup assay Jalssratories s e measang the concentration of o therapentic
drog in a lood sanyple and 1ehte 1his number oo thecapeutic vanee pohlished mshe Rieranne.
Therapeuwtic drog messuring s ondy one part of TOM st provides experl clintcal interpretation
of oy voncentration ax well as evulianon based on phammacokinetic principles Expert
merpreldion ol a deug concentation medaswicmenl is exsentia. 1o ensore full Sinteil benelin.
Chnicians vontmely meniton deug phaemacodymusics by direclly mcasuring the phiysiolegical
indhees o herapentis Tespmses, sueh a8 ipid concentrations. Mood glucese. blood pressute, and
clanimg. For many <rugs, sither ng measure of effeet is readily avaloble, or the method i~
insudficiently seasnive Therelfoe, the process of TRM s prediced on the assumption tha o
defmanle relationship exssts hetween <lose ind plasma o bleod deug cancentratiom, und buaeen
ibe blaad dwyg concertralion snd pharmmeadvramic efecls o Measuning the plasma drug
conrenition way gaide climcims o stop beatien! under twa Koown circomstanses, First.
treuiment sheuld cease if the plusnit digexin cencenteatiom is bedoe the therupeutic cunge o o
pahenl whise ¢limeal condition s satistacary sn dhat digoxin withdrawval is unlikely w Joud Lo
chinical detertaranon. Nasie than this use ol the plasmi concentration measarcment depends on the

enneent that there is a Joaer endl e the therspeonic vange. T is nol e Tor other drgs,



purticula 7y phenyioin, 10 there a8 nes respanse 1o lithimm and 1he scrum cencenoalion is ac Ihe
upper e el the therapeuiic rmee. then incrcased dosage is nnlikely 1 be benelical, and che ris)
ol axicity s high. Wthdrawad of lithivm atd the use ¢l a Jiffecent eanment weull be jusiiticed.
Dicg conceniration measurements are veguestad 1 assist ¢he management ol o patient’s curccol
medicution regimen or (2 oscreen for o medicing. Proaceshimes maey alwo be implemented 160 asagss
whetlier requasts Jor drag assays are warraated helve the assavs are actuidly penfonel. thewelv
ensuring ke ratienal wilizaten of wesources, This ks aften time censumiog foe senior persoaacl,
but can Ix cost-effeciive as it miay prevent expensive gess (hat 4o not assist cither immediate or

long tcam palcul managciucol.
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Fewr i soadl noiber of digs, weasaring the plasma copeenteation is belptul in alinical
practice. Takle 2 presents e Criterta Mat must be setisfed Gor the lrog prlasma concentration 1o

e usednl
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Criteriag thaet a g showkl satsly Jor plsana concentrstion mcasurenents 1 [ nselul

L

Diffsulty in smlermpreting dinical evidence of therapeutic. or toxc
offects

A gaad relAnanship behween the pfasma drug concentrafion and
11a therapeuhe ur loxic eflect. or beth

A fow 1axic: therapeuhc ratio

Dose does nol netabohze 1o important aclve metsbolies

EERLEL TR . .- -

Even for drugs that Tolfall ihese crileria, sems conugwversy exisls alout the uselulness of
manitorang their plasiog concenbations First, it has been arguad that no good cvidence
demenstrades that 1areeting plasma concearations rproves the theapenne anconws and that the
thevapeutic value of phusms monitarng mest be tested Hoveever, these argumients igaone the
erdlerlying primciphe: a stronger eelationship exists between plusna concentration and elfect than
beoween Gose and cicet suppesiing that 31 showcd e pNessahle o improve tierapy witls a drug by
manitoring #3 plasma concentrations. Second, i€ is arguedd that the value of the teehmique s
retluced by problems in defining therapeutic ranges, such as those encountered when coaditoms
alter o drug’s phonuwscoedynomic effects However thas arzomant merely cmphisizes the need fur
praper interpretation of plasma deng eenceatalions uoder such comlitions. Third, some rgue
that the plzema concentration atself is being treated cather than the pitients, and that manilocimp
is renderedd wseless by, G example, anomappropriate tming ot sampling. We argue that this last
[roiar mdicates that the jnformation provided by phasma drog concenusiuon meniwering is beine

misused - There s no qustification Tor routine meusurcmems of plasing rup concenosiens



withoot @ defimute purpese. Indeail, rocting meascrenient of the plismia <lrug concemrativ

wiltwoul o clear purpose 15 as inesponsible os ehiining no measusement o sl

T T
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The wse of TDM  requies o combined  approsch  encumpassing plemnacenticl .
pharmacokinetic, and pharmacadynumic techniques and analyses. "The appromiale ase ol
T requices mave thun a simple meusurement of paticnt bleod diug, concentristiom ancl
comparison to a largel vange. Rather, TRM plays an inportant role in the development of
safe and cffcctive therapentic melicalions and individualization of these medicanons.
Ailditionally. TDM can help 10 adentily peableris with nwelication compliance amony
nomconplint pulient sascs. When mterpreting deng concentration ncasurements, factors (hal
need @ e consiklered Include the samplng ime inoselation e be dase, 1he dosage histoery,
he patien’s yespouse, id the desived clinieal teeets. This infonmanion can he used 1o
ideatify the mosl appropriae dosage regimen 10 achieve the optimal respunse with ininimgl

toxiciry.
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Annexure - 1

THERAPEUTIC WINDOW PHENOMENA

h? (N9

Conrse Code: 11 06

L. The tine period that muest ¢iapse beoween 1he time of adminisiration ot a drag
and the dme that aserum level can be deaan depends on which of the following,
pharmcokouens pacaneters oF that dree? AL EFliminadon hall-life

A, Distribacon Lali-hie
(. Clearunce
[ Stesdy-stite setum coneentration

2, A drug a1 causes hepitic enzyme induction and increases Lhe metabolism of
olher drugs is

AL phuenabarbital.
13. digoxin.

¢ thieuphylline,
D lithium

3. A chunge in the dosing veciuen ol a patient receving phenabarbical is made.
Plenobarbital has a half-lite of Y0 howrs, The patient raeeives a dose every 12
hours. Ta verity that the new dose is appropriate, a sample should be dewsn and
Lested

A e next morning.
B alter S doses have been given.
Comndw s diys.

Dt about 1S davs



4. Serum drug assuy s eepically measure

A lulal drug (hath protein-bound drieg and unbound drug ).
3. umbotnd drugz only.

C.protein-hound drag only.

12 volue of distribution

SA patient has a phenyloin concetration of 15 ugaml.. Upon calling the phy sician
vl s vesult, the technolingist is informed that the patent appears toxic. Given
the mure al phenytoin, whick ol the olluwing steps will mnst readily indicate that
a totul concentration of 13 ughul. is consistent with wxicity and theretore an
anulytically correct value?

A Recheek the analytical rwe o ensire hat all quality control is enrreet.

B. Recheck the result by rerantung a lresh sample from the oriainal collacUon gt
C. Request a lresh sample Jrom the patieat.

D, Check wosee tHthe patient Lias a decreased all:umin concentration

¢ When adrug s heing administered on aorepeating paern, steadyv-stuate seeum
drug concentrat ons are achicved alier approximately how many drug Lalf-lves
have ¢lissed”

AL One

B.Two

C. Flve

D. The nomber vares with the deuge,

1 Lluadiltradgon is elinically uselul whoen used tue s Tollowing:

AL Removal of DLIF and measuremert ol lree phenvtoin, tree vulproiz acid, and
free digoxin in the pressuce of Digibing



R. Measurement ol [ree phenytoin, Jiee valproic acid, and liree digoxin in the
wesenee ol digibind

¢ Measuremens of free phenvtein and free s alproie ucid

D. Meusurement of free dizoxin in e presence ol digibind and renzowval ol DLIE
&, Factors that can ullzet the results of tecapeutic deue, monitoring inchide

AL interactions batween druge,

B. accurate docwmientation of dragw times.

C. drag me@bolism and climingtion,

ﬁ.:ﬁll ol the above

9. Which of the Tellidng drogs hasve long disteibmion phuses so that samples must
lie dean O 10 12 howrs after 2 dose”

AL Cyelosporine. carliemazzping
B. Lithium, divoxin

C. Chenyonn, phenebarhital

D). Pragaoamide, prinidone

0. The initial peak sevum drug concentration achieved aller a drug is
adinimsteated by intravenous holus is influeneed most by which phacmacokinetic
Pavameter?

AL Clearancee
3. Elimination Ll e
C. Steady-sa1e serant concentntion

D. Volume of distribution
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Course Mame: [herapeutic window plienoniena
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i e
W ure onstantloaking Lo improve our rla(;.es and dehver the best trairing to you, Your

Fvaluat ons, comrsents and sugredtiam will belp us ta imprawe cu perfermance
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5N | Farticulars 1 2 2 : 1 -3

1 Ubjecuve 07 the gowse is Llear
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rorse camuents med et yeor |
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3 Lot suyaenee s seell o o
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g Sir,

Wilh reforenze o e soalbjeet mentizeaed v, the departiment has cemdvied thevilue-mdded
camse Lithal, Fherapentic Window Phenomens on Feb tn A 2008 We salot your kind siction S
seil certilwcates Loy the owtiziparts, which s owsched wath this leder Ao [ oane aliachieg 1he

photogeapie captunedh door e concbacbaribe conrs,
Kind Begards

o Senignbinam
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