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Farmakologicky ustav LF1 UK a

INTENZIVNI MEDICINE ' vivren
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Farmaceutické (inkompatibility) e
kompatibilita s nosnym roztokem, kompatibility v Y spojkdch, vicecestné katétry...
Farmakodynamické:
antagonismus/synergie (inotropika, kombinovand IS, ATB terapie, ...)
potenciace nezddoucich GCinkl: proglouzeni QTc intervalu, zmény iontogramu, ...
odvoditelné z GCinku Iéciv
Farmakokinetické: ADME . ,
Scenario 1: Nonsmoker Scenario 2: Smoker

ovlivnéni plazmatickych hladin, nelze odvodit z mechanizmu G¢inku L
nutno mit na paméti pfi nasazovdni i vysazovdni interagujiciho [éCiva

méreni hladin 1éciv (TDM)...

Therapeutic
range

|

Stop smoking ({CYP1A1/2)

|

Start smoking
Start of (TCYP1A1/2)
therapy

plasma concentration

Start of (higher doses required to reach
therapy therapeutic range, high CYP1A1/2)

time (d)



ABSORPCE: -
DIOSMECTIT, AKTIVNI UKL DO NGS...

Kyseliny se lépe adsorbuji na uhli

Ldasady se lépe adsorbuji na diosmectit

Odstup min. 2

040 |HH DIOSMECTITE -

0'35: [ ACTIVATED CHARCOAL l A ho diny o d

0.30

*%

ostatnich leku...

0.25 4

0.20 -
0.15 -
0.10 4
*%
1 *k
0.05 - (
0.00

AMA  AML OXA

*%

r Minarikova M, Fojtikova V, Viysko¢ilova E, Sedlacek J, Sikut M, Borek-
i Dohalska L, Stiborova M, Martinkova M. The capacity and effectiveness of
’ﬂ diosmectite and charcoal in trapping the compounds causing the most

on the 1 mg of tested sorbent [mg]

frequent intoxications in acute medicine: A comparative study. Environ
Toxicol Pharmacol. 2017 Jun;52:214-220. doi: 10.1016/j.etap.2017.04.011.
Epub 2017 Apr 17. PMID: 28445845.

The amount of an adsorbed model compound
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INDUKTORY — VYMAZOU LEKY Z KRVE

Rifampicin, rifabutin
Fenytoin, fenobarbital, karbamazepin (neuralgie trigeminu)
Enzalutamid

Metamizol (1)




Pacient, 67 let, 100 kg

FSGS - relaps po vysazeni KS pfi amputaci prstd na noze (DM)
DM, ICHS, HLP, AH, obesita

Terapie cyklosporinem (FSGS) a rifampicinem (rany na DK)

08:00 08:00 08:00 08:00 08:00 08:00 08:00
0.8 ' ' I | | |
0.7 A
CyA 300 mg/D CyA 225 mg/D
RIF vysazen RIF vysazen
£ 04 1
2 CyA 200-300 mg

R Linhitutitibibing I‘l |hn|ul' I'

D Ug/L

0 Mduuﬂ.:‘uuumm‘t““‘N

09/09 29/09 09/10 19/10 29/10
Date & Time

08/11




[ Metamizole | ( 3 % 1000 mg / d |

[Mldazolam phan'nakohlneﬂcs][ V1 ][ V2 ]

() (v ) 7))

>
& 7 8 g 10 11 12 13 14

FIGURE 1 Study design of the single-centre, open-label, phase | trial in healthy volunteers receiving 3 x 1000 mg metamizole orally per day
showing the time points for evaluation of CYP3A activity by midazolam. PK: pharmacokinetic profile of midazolam using 30 pg single doses of
midazolam administered as orodispersible film 30 min after metamizole intake, V: trial visit.

100 =

Metamizole treatment

o
o
L

Jedna ddavka nevad.....

Midazolam AUC, 4 [h*pg/ml]

Recovery s
polo¢asem 3 dny

FIGURE 2 Effect of repetitive metamizole administration on
midazolam area under the concentration-time curve from 2-4 h
(AUC;_4) in 12 healthy volunteers (3 x 1000 mg/day for 8 days). Data
are shown as means with standard deviation.

Metamizole treatment 7" female

— male Indukce p‘r’es

constitutive
androstan
receptor:
Zeny

citlivesi

Time [days]

FIGURE 3 Changes of individual estimated partial metabolic
clearance (eCl,et) Values before, during, and after administration of
metamizole (3 x 1000 mg/day) shown separately by sex (malen = 5,
femalen = 7).

Br J Clin Pharmacol. 2023;89:2458-2464.



METAMIZOL

7 dni 3x 1000 mg
Basel Phenotyping Cocktail

Concentration, ng/mL Concentration, ng/mL

Concentration, ng/mL

Caffeine Paraxanthine
1500 450
L179%
1000- 300" m'ﬁ
500 .3\ 150 - ' \0
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1 o 1 o
040 o 04 o
1§ L T L L T 1 . 8 1§
6 120 18 24 6 120 18 24
Time, h Time, h
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Flurbiprofen 4'-Hydroxy Flurbiprofen
1500 ~ G0 -
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12 - 9 -
68% .
8 - l 64 B
&
4 - {é 3~ 'Q..\o
1 6 : 4 \.\
: \
0 ¢'> ° — O o4 0 -
L] 1 4 1] T T B Y- YOk L]
0 6 12 18 124 6 120 18 24
Time, h Time, h

Concentration, ng/mL Concentration, ng/mlL

Concentration, ng/mlL

2B6
Efavirenz 8’-Hydroxy Efavirenz
150 < 6
4 21% 4
100 - & 4 & I
50 - g 66‘l:>\o 24 %“\
) N | %o. 8 =0
S —o
0~ 0
.Y T M | 1 y T T L) L) 1 1
6 120 18 24 6 12018 24
Time, h Time, h
2C19
Omeprazole 5'-Hydroxy Omeprazole
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INHIBITORY

AZOLOVA ANTIMYKOTIKA: itrakonazol, vorikonazol, posaconazol, isavuconazol, fuconazol

Table 5. Interacticns Between Triazele Antifungals and the Immunosuppressants Cyclosporine, Sirglimus, and Tacrolimus

CYP3A4 Substrate |savuconazole Fluconazole |traconazole Posaconazole Voriconazole
Cyclosporine T 1.3 t 2-326 #2712 {04 T L7
Sirolimus T 1.8 t 3.4 706 MA t rA t 117
Tacrolimus 1 2.3° LA t+ 56513 t 3.6m14 + 3T
M, ot applicable. Clinical Pharmacology in Drug Development 2017,6(1)

"Fold increases in area under the plasma concentration-time curve.
BFald increases in trough concentrations.
“Increase observed, but fold change not reported.

MAKROLIDOVA ANTIBIOTIKA: klarithromycin, telithromycin, ...

ANTIRETROVIROTIKA: (inhibitory HIV protedzy)
ritonawvir, ...
Cyklosporin A (imunosupresivum) I

Verapamil, diltiazem, valprodt, (Amiodaron (222) — spise dronedaron...)



SUBSTRATY — OBETI LEKOVYCH INTERAKCI
(NA JEDNOTCE INTENZIVNI PECE)

Midazolam

(Su)fentanil

Tacrolimus, cyklosporin (substrdt i in

Table 5. Parameters Obtained from the MNoncomipartmental Pharmacokinetic Analysis of 1AP104 (15-pg Sublingual Sufentanil Tablet)

Paramater Before Ketoconazole After Ketoconazole P Value
C e PO/ 3995+18.57 46.00+16.50 0.047
T b 0.83 (0.33=2.00) 1.17 (0.67=2.00) < 0.001
AUC, . pg/ml x h 138,66 +64.36 243,92 +110.86 < 0.001
Terminal half-life, h 6.35+7.49 13.12+8.31 0.003
Plasma half-time, h 2.36+x0.15 2.80+0.28 = 0.05

The values are means + 50 except for T (median [range]); 400mg of ketoconazole was administered daily for 3 days betwesn doses of sublingual
sufentanil.

AUC, _ =total area under the curve; C__ = maximum plasma conceniration; T__ = time to maximum plasma concentration.

inhibi 1'OI‘) Anesthesiology 2018; 128:943-52




VORIKONAZOL + MIDAZOLAM

Midazolam (ng/ml)

120

©
o

D
o

w
o

AUC =164 %

o——0 Control

e Voriconazole + midazolam

8§ 12 16 20 24

Time (h)

Fig 2. Plasma concentrations (mean * SD) of midazolam in 10 healthy volunteers after intravenous
dose of 0.05 mg/kg midazolam without pretreatment (open circles) or after pretreatment with oral
voriconazole (400 mg twice daily on first day and 200 mg twice daily on second day) (solid circles).
The concentrations are shown both on an arithmetic and on a semilogarithmic plot (inser).

CLINICAL PHARMACOLOGY & THERAPEUTICS 2006;79(4):362-70

AUC = 245 9%
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E T 10 3 " T~
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Fig 3. Plasma concentrations (mean = SD) of midazolam in 10 healthy volunteers after oral dose
of 7.5 mg midazolam without pretreatment (open circles) or after pretreatment with oral voricon-
azole (400 mg twice daily on first day and 200 mg twice daily on second day) (solid circles). The
concentrations are shown both on an arithmetic and on a semilogarithmic plot (inser).



BUDESONID — SPECIALNI PRiPAD...

p. 0.: kompletni absorpce, BAV 9-21 % : first pass efekt metabolizaci CYP 3A4

CushinglUv syndrom po kombinaci p. o. budesonid + voriconazol
Pharmacotherapy 2014;34(7):e116—e119) doi: 10.1002/phar.143

Studie s pacienty se stfevnim GVHD:

. 3 . e s FP=0.0037
vzestup C__ a C_. pfi terapii voriconazolem

2.0

/x’

0.0 0.0

Bone MCI rrow TFCI nSpl(]n‘I'CIﬁOn (2020) 55: ] 085_] 092 Off voriconazole On voriclonazole Off voriconazole On voriconazole
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.. NAPR. XABANY

DUALNE ELIMINOVANA LECIVA

r

Lékoveé interakce u dualné eliminovanych léciv

Normalni stav Podani inhibitoru Podani induktoru

CﬁP 9’7 Gp (3 4P (P
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CL je slozena z obou Renalni CL kompenzuje

.y . . , Celkova CL je zvySena
eliminacnich cest snizenou jaterni CL J€ 2y
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INTERAKCE OVLIVNENE STAVEM PACIENTA

vV
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.. NAPR. RENALNIMI FUNKCEM]

Lékové interakce u dualné eliminovanych léciv

Poskozem ledvin

Il

il

Jatra kompenzuji
snizenou renalni CL

Podam inhibitoru

inhibice
CYP

Snizené obé eliminacni cesty
(interakce nabyvd na vyznamu)

Podanl induktoru

I
1|

Celkova CL je zvySena




NEVIDITELNY LEK... ,
INHIBITOR OVLIVNENY RENALNI INSUFICIENCT

Fluconazol 200 mg 2x denné u CKD 3 + cyklosporin A u pacienta s CKD 3
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VALPROAT + KARBAPENEMY

VPA-glukuronid stépen acylpeptid-hydroldzou, kterd je inhibovdna karbapenemy:

Dochazi k extrémné rychlé eliminaci glukuronidd...

A B
120 140
100 Hcsasampmnan sy opeem s o gt o i oozl o 120 1
— =100 7
'“Ea 80 1 .
L = g0 -
5 ------------------------------------------------- 5 60 1
o 40 o
g S 40 ;
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o
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0 : ; - : : - 0 - : - - : e - :
0 50 100 150 200 250 300 0 20 40 60 80 100 120 140 160 180

time [h] time [h]

Figure 1 — A priori simulation of valproic acid plasma levels time profile based on population pharmacokinetics
compared with measured valproic acid concentration.A) case report 1; B) case report 2. Dotted lines represent
therapeutic range.

Sima, M., Hartinger, J., Rulisek, J., Sachl, R. & Slanar, O. (2017) Meropenem-induced Valproic Acid Elimination: A Case Report
of Clinically Relevant Drug Interaction. Prague Med Rep, 118(2-3), 105-109.



PACIENTKA, 33 LET — VALPROAT + MEROPENEM

Interakce nemusi hned odeznit... D/C — . clearance*
77

Hladiny valprodtu

75 20~
% 50,4 mg/L E“' 17,9 L/h
€50 j
c
) 6,|7 mg{L E 10 -
O 5 10 15 20 25 30 35 8
Dnv B
2 2007 ~—
O
=
-%100 214 L/h
E , . 0 I T I T I I |
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" ‘M:.L 41102
Mezi hospitalisacemi
piridan allopurinol
100 mg / den
' .-'\?'..-\,allo'puri'no] ex | belni
Aplikace Tx
T filgrastim 48 MU
Azathioprin/6-MP + allopurinol /febuxostat
| | | | |
dienovy Utlum '
Ruxolitinib + fluconazol/dalsi azolové antimykotika — trombocytopenie
Molekula SniZeni expozice (AUC) pfi podani Zvyseni expozice (AUC) pFi podani silného
H silného induktoru CYP 3A4 inhibitoru CYP 3A4
Inhibitory TKI: CYP3A4 — e e o
. . . 4 o ’ Axitinib -79% + 106 %
velice variabilni u roznych molekul... Sosutin “oa %, o
. o o v o/.. o« o v o Cabozantinib -77% +38%
ibrutinib az + 2300 %; bosutinib az + 760 %, ... e o ST
Dabrafenibt -34% +71%
Dasatinib -81% +256 %
Erlotinib -69 % +86%
Gefitinib -83% +78%
Imatinib -74 % +40%
Lapatinib -72 % +257%
Nilotinib -80% +201%
Pazopanib -30% +66 %
Ponatinib -62 % +78%
Regorafenib -20% + 40 % (+ sniZenfi aktivniho metabolitu)
Sorafenib -37% 0%
Sunitinib -31% +51%
Vandetanib - 40 % (+ zvySeni aktivniho metabolitu) +9%
Vemurafenib neuvedeno neuvedeno




TAKE HOME MESSAGE ...
KLINICKY FARMACEUT JE TU PRO VAS o

diltiazem, verapamil, ketokonazol,
itrakonazol, vorikonazol,
posakonazol, grapefruitova stava

(Citrus paradisi), pomelo (Citrus
maxima), ritonavir (a néktera
dalsi antiretrovirotika a
antivirotika v |é¢bé hepatitidy C),
I klarithromycin, cyklosporin A

Induktory:
dexamethazon, fenobarbital,
fenytoin, karbamazepin,
rifampicin, trezalka (Hypericum
perforatum), enzalutamid

CAVE:

karbapenemy + valprodt
AZA /6-MP + inhibitory XO




