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TERAPIAS GYOGYSZERSZINT MONITOROZAS

KARVALY GELLERT BALAZS 9
SEMMELWEIS EGYETEM LABORATORIUMI MEDICINA INTEZET
. fMEGSPEKTROMETRIAI ES ELVALASZTASTECHNIKAI LABORATO
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2 A KLINIKAI LABORATORIUM FELADATAI A =
o GYOGYSZERSZINT MONITOROZAS TERULETEN

A GYOGYSZERHEZ ES A MERESHEZ KAPCSOLODO TECHNIKAI ADATOK ISMERETE
 MINTATIPUS, CSOTIPUS, MINTATERFOGAT, LIPEMIA /IKTERUSZ /HEMOLIZIS, STABILITAS
e MERESI MODSZEREK ATJARHATOSAGA, MODSZERSPECIFIKUS PREANALITIKAI ELIARASOK

GYOGYSZERSZINTEK MERESE

MERESI EREDMENYEK SZOFTVERES FELDOLGOZASA

KONZULTACIO A KLINIKAI GYOGYSZERESSZEL ES A KEZELOORVOSSAL
1 —
SZAKERTOI FELADATOK A PREANALITIKAI, ANALITIKAI ES POSZTANALITIKAI SZAKASZBAN! J
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A terapias gyogyszerszint monitorozas fogalma

(International Association of Therapeutic Drug Monitoring and Clinical Toxicology)
N’

« a priori TDM:

« consists of determining the initial dose regimen to be given to a patient, based on clinical endpoint and on established population
pharmacokinetic-pharmocodynamic (PK/PD) relationships. These relationships help to identify sub-populations of patients with different dosage
requirements, by utilizing demographic data, clinical findings, clinical chemistry results, and/or, when appropriate, pharmacogenetic
characteristics.

« a posteriori TDM:

« includes pre-analytical, analytical and post-analytical phases, each with the same importance;

« is most often based on the specific, accurate, precise and timely determinations of the active and/or toxic forms of drugs in biological samples
collected at the appropriate times in the correct containers (PK monitoring), OR can employ the measurement of biomarkers as a surrogate or
end-point markers of effect (PD monitoring) e.g. concentration of an endrogenous compound, enzymatic activity, gene expression, etc. either as a
complement to PK monitoring or as the main TDM tool;

« requires interpretation of the results, taking into account pre-analytical conditions, clinical information and the clinical efficiency of the current
dosage regimen; this can involve PK-PD modeling;

« can potentially benefit from population PK/PD approaches possibly combined with individual pharmacokinetic forecasting techniques, or TOTOP
pharmacogenetic data.

-\ ) { |
https:/ /www.iatdmct.org /about-us /about-association /about-definitions-tdm-ct.htm v s \ )



MIERT VAN SZUKSEG A GYOGYSZERSZINTEK
MONITOROZASARA?



A GYOGYSZERSZINT VIZSGALAT KERESENEK =
LEHETSEGES OKAI

TERAPIA ADHERENCIA VIZSGALATA

KLINIKAI HATAS ELERESE

MELLEKHATAS(OK) OKAINAK KERESESE

MEGVALTOZOTT ELIMINACIOS KEPESSEG KOVETKEZMENYEINEK VIZSGALATA
PERIFERIAS TEREKBE TORTENO BEJUTAS VIZSGALATA

NEM TIPIKUS METABOLIZALO KAPACITAS FELISMERESE

GYOGYSZER INTERAKCIO FELISMERESE
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\/ A KLINIKAI GYOGYSZERSZINT MERESEK LEHETSEGES CELJAI
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TERAPIAS GYOGYSZERSZINT MONITOROZAS
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OF EFFECT

Fig L Dose-effect relation of drugs in man and the factors that influence it
(Source: from Koch-Weser [ 1], Copynght® 1972 Massachusetts Medical Sodety.
Reprinted with permission from Massachusetts Medial Sodety).
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Megvéltozoii farmakokinetika a neonatolégiai betegekben

:
e’

[ Excretion Distribution

Increased gastric pH and reduced
gastrointestinal entering time
(oral/enteral)

* Higher density of skeletal-muscle
capillaries (i.m.)

* Thinner stratum corneum and

higher hydration of epidemidis

(topical)

l Metabolism I

* Reduced hepatic drug-metabolizing enzyme activity

* Immaturity of intestinal drug-metabolizing enzymes
and efflux transporters

* Reduced hepatic blood flow

* Increased lean mass versus fat
mass per kg body weight

* Lower concentrations of drug-
binding proteins (al-acid

k- ) glycoprotein and albumin)
* Higher plasma concentrations of
i b bilirubin
*  Reduced glomerular filtration rate §

Altered blood flow, tissue
perfusion, membrane
permeability and cardiac output

. Reduced tubular secretion
*  Reduced tubular reabsorption

\ J

Mork ML et al. Frontiers Pharmacol 2022;1 3:Article 828010. o\ )
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\/ Megvaltozott farmakokinetika idéskorban

o ot
L)
Table 1. The most relevant age-related physiological changes influencing pharmacokinetics of drugs [26-29]
Body system Physiological effect Consequences for pharmacokinetics
Body composition Decreased body water content by 20% Altered volumes of distribution for highly
Increased body fat content approx. 30% lipophilic/hydrophilic drugs
Decreased muscle mass 30%
Renal function Decline of glomerular filtration rate Prolonged elimination halfife for all
renally cleared drugs
Hepatic function Decreased liver blood flow by approx. 10-25% Prolonged elimination half-life, particular
Decreased enzymatic function with contradictory results for drugs with high extraction ratios;
reduced first-pass elimination
=

=/

Thirmann P. Curr Opin Anesthesiol 2020;33:109. N\ /



Combined exposures
“ < Low Cd, Pb, Cr ( /
t High Cd, Pb, Cr

3

Estimated GFR (ml/min per 1.73 m?)
8

8

B = - 9.5 ;Adjusted P value < 0.01
20 40 60 80
Age (years)

Figure. Decreased estimated glomerular filtration rate (eGFR)
with age in participants with multiple metal exposure over the
median of the general population



) Table 2 Most common drugs causing ADR-related hospital
admission in the elderly

Antibacterials™'**
Anticonvulsants™
Antineoplastic agents®*
Antipsychotics*
Antithrombotics (anticoagulants and antiplatelets) s 24458
Cardiovascular drugs (diuretics,**-2 cardiac glycosides,*'®**
angiotensin-converting enzyme inhibitors, #4245 heta-blockers,***
antiarrhythmics,'** calcium channel blockers®)

Corticosteroids®

Hypoglycemics 4

MNonsteroidal anti-inflammatory drugs®'822-2442

Abbreviation: ADR, adverse drug reaction.
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Adults with Obesity

Organs Renal Clearance

T Blood flow ' Glomemlar
filtration rate

T Weight

Protein Binding Hepatic Clearance

<> Albumin

i i Phase | Metabolism

T AAG ¢ ¢ Phase Il Metabolism

Gerhart JG et al. Frontiers Pharmacol 2022;1 3:Article 818726.

Megvaltozott farmakokinetika elhizott betegekben

Children with Obesity

Organs Renal Clearance

T Glomerular
Booa oW . filtration rate

T Weight

Protein Binding Hepatic Clearance

<—>» Albumin ii Phase | Metabolism

<«>» AAG ¢ i Phase |l Metabolism
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Megvaltozott farmakokinetika az intenziv terapiaban részesilo betegekben
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Critical illness

v

v

Y

Hyperdynamic
Increased cardiac output

Altered fluid balance
Third spacing or altered protein
binding, or both

Mo organ dysfunction

v

v

:

:

:

Renal or hepatic dysfunction,

Organ support
RRT, or ECMO, or both

Increased clearance

Increased volume of distribution

Unchanged volume of
distribution and clearance

or both

:

'

!

’

Increased volume of distribution
and decreased clearance

Increased volume of distribution
and possible increased clearance

Decreased plasma concentrations

Decreased plasma concentrations

Mormal plasma concentrations

'

’

Increased plasma concentrations

Increased or decreased plasma
concentrations

Figure: The range of altered pathophysiology in patients with critical illness, and its effects on drug concentrations
RRT=renal replacement therapy. ECM O=extracorporeal membrane oxygenation.
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Roberts JA et al. Lancet Infect Dis 2014;14:498.
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TDM VIZSGALATOKHOZ HASZNALT KLINIKAI
LABORATORIUMI TECHNIKAK
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TOBBSZOROS REAKCIO MONITOROZAS (MULTIPLE
REACTION MONITORING, MRM)
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~  MERESEK MINOSEGBIZTOSITASA

« MERORENDSZER KALIBRACIOJA =
« MINDEN MERESI SOROZAT ELEJEN FUT
e ,,EGYEZO MATRIX” (MATRIX-MATCHED) KALIBRATOROK
e A KALIBRATOROK A VIZSGALATI MINTAKKAL MEGEGYEZO MODON KERULNEK FELDOLGOZASRA

« 3-7 MERESI PONTTAL (KONCENTRACIO SZINTTEL) FELVETT KALIBRACIOS MODELL
e BELS® KONTROLL MERESEK

e MINDEN MERESI SOROZATBAN EGY VAGY TOBB ALKALOMMAL FUT

* EGYEZO MATRIX KONTROLLOK

« A KONTROLL MINTAK A VIZSGALATI MINTAKKAL MEGEGYEZO MODON KERULNEK FELDOLGOZASRA
* 2-4 KONCENTRACIO SZINT

e HA FORGALOMBAN ELERHETO, FUGGETLEN KONTROLL KESZITMENYT ALKALMAZUNK
o KULSO KORVIZSGALATBAN VALO RESZVETEL

e EVENTE 4-12 ALKALOMMAL KULD A SZERVEZO KET MINTAT &

« EREDMENYEKET LEGFELJEBB 2 HETEN BELUL KULDENI KELL

e AZ EREDMENYEKET CELERTEKHEZ ES/VAGY A TOBBI LABOR ALTAL KULDOTT EREDMENYEKHEZ \/
HASONLITJAK + A KOVETKEZETESSEGET JELZO STATI&Z;TIK@TEKEI,EST ALKALMAZNAK |
(LINEARITAS, REPRODUKALHATOSAG) N/ " \ )



MINTAVETEL, MINTASTABILITAS, MINTALOGISZTIKA



GYOGYSZERSZINT VIZSGALATOKHOZ GYUJTOTT MINTAK <

SZERUM (PROKOAGULANSSAL BEVONT FALU VERVETELI CSOBE VETT MINTA FELULUSZOJA)
PLAZMA (ANTIKOAGULANSSAL BEVONT FALU VERVETELI CSOBE VETT MINTA FELULUSZOJA)
TELJES VER: IMMUNSZUPRESSZANS SZEREK, B1 ES B6 VITAMIN

MA MAR MEGVAN A TECHNIKAI LEHETOSEG ARRA, HOGY EXTRAVASZKULARIS
FOLYADEKTEREKBEN ES EXKRETUMOKBAN IS MEGBIZHATO VIZSGALATOKAT VEGEZZUNK

 PL. CEREBROSPINALIS FOLYADEK, PLEURALIS FOLYADEKGYULEM, ASCITES FOLYADEK, NYAL, ONDO

=



MINTASTABILITAS
Fekvébeteg osztaly, Gyujtott minta preklinikal stabilitasa
mintavételi labor stb. (teljes vér, plazma/szérum)

Vizsgalati minta
tarolasi stabilitasa

Vizsgal6 laboratorium Méreshez el6keészitett mintak
mintaadagolo- stabilitasa

Méréshez eldokészitett
minta tarolasi stabilitasa
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Figure 2. Stability of ibrutinib (A,B), dihydrodiol ibrutinib (C,D) and the active moiety (sum of J
KC"'VCIIY GB et CII. MOIGCUIGS 2022! ibrutinib and dihydrodiol ibrutinib concentrations) (E,F) in whole blood (A,CE) and in plasma

judging analyte stability as acceptable (0.85).

hﬂ'pS://d Oi.Org/] 0.3390/m0|eCU|eS27] 54766 (B,D,F) at 25 °C over 6 h in 3 independent samples. The dashed line (- - -) displays the limit for )
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. MINTA STABILITAS A VIZSGALO LABORATORIUMBAN

TAROLASI STABILITAS A VIZSGALATI MINTABAN:
« KORNYEZETI HOMERSEKLET, 2-8 °C, -18 °C ALATT, -70 °C ALATT

STABILITAS FAGYASZTAS-FELOLVASZTAS SORAN

MERESHEZ ELOKESZITETT MINTA TAROLASI STABILITASA

STABILITAS A MINTAADAGOLO TALCAN



ANTIBIOTIKUMOK STABILITASA SZERUMBAN, PLAZMABAN

Gyodgyszer

Cefepime
Ceftazidime
Linezolid
Meropenem

Piperacillin

RT
4 h
12 h
24 h
1h
4 h

Tartositas nélkul
2-8 °C
8 h
12 h
4 nap
3h
24 h

<-18°C
2 hénap
1 hét
12 hét
45 nap
2 hénap

RT
24 h
12 h
48 h
6 h
24 h

Tartositva
2-8 °C
4 nap
4 nap
4 nap
4 nap
4 nap

<-18°C

Nem
vizsgaltdk



