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Efecto
farmacologico

Administracion oral
Comprimido/capsula
Desintegracion ‘
Particulas en fluido GI

Disolucion ‘
Farmaco en solucion

Absorcion ‘

Mucosa tracto GI

\

Distribucion

Metabolism Excrecion

Farmaco y metabolitos en orina / bilis






CYP 3A is the most CYP 3A 4 involved in the

abundant CYP isozyme metabolism of majority of drugs
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present in human liver substrates for major CYP enzymes

Hacker MP, et al. Pharmacology: Principles and practice. Academic Press 2009



Importancia del metabolismo y transporte
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Concentracion del farmaco

Inhibicidn: aumento hasta concentracmnes toxicas

Conc. maxima tolerable

Conc. minima eficaz

S

Induccidn: descenso hasta concentraciones ineficace S

Tiempo

t Toxicidad

Margen
terapéutico

| Eficacia



Proteinas reguladoras nucleares (PXR, CAR, FXR)

Gen

Inducci on:
Efecto lento

Induccion
Sintesis proteica

Glicoproteina P
MRPs

Inhibici on:
Efecto r apido

‘ ‘ Inhibicion
‘ ‘ competitiva




 ITIAN — ESCASO
— Eliminacion renal, con o sin conjugacion previa
 ITINN — IMPORTANTE

— Todos se metabolizan: sustratos del CYP

—|Inductores {CYP, Gp-P, UDPGT). Inhiben algin isozima  del
CYP

o IP/r MUY IMPORTANTE

—|'I'odos se meltabolizan: sustratos del CYP
— Inhibidores potentes del CYP. Variable Gp-P\WUDPGT).

* Inhibidor de la fusion (enfuvirtida) ESCASO
— Via parenteral. Catabolismo de las proteinassy amino  acidos
* Inhibidores de CCR5 (maraviroc) ESCASO
— Metabolismo: sustrato CYP. No inductor, nﬂ*hibidor
* Inhibidores integrasa (raltegravir) ESCASO

— Metabolismo: sustrato de UGT. No inductor, ni inhibid or
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Prevalence of comedications and effect of potential
drug-drug interactions in the Swiss HIV Cohort Study

1,497 | Participants

484 1,013 | (68%)
No comedication With comedication
| |
|
7 477 599 414
Orange-flag PDDls No PDDIs At least 1 PDDI No PDDIs

21 597
Red-flag PDDIs? | [|Orange-flag PDDIs?

Marzolini et al. AVT 2010;15:413-23



Prevalence of comedications and effect of potential
drug-drug interactions in the Swiss HIV Cohort Study

Immunosuppressants 4%
Hormones 3%
Bronchodilators 3%
Antihistamines 2%
Herbals 1%

Analgesics

Co-medication :
1013/1497 (68%)

At least 1 drug—-drug
interaction in 40%

Marzolini et al. AVT 2010;15:413-23



Farmacos con elevado potencial de interacciones
con los ARV (ITINN , IP/r)

‘ Sustratos de CYP450 + estrecho margen terapéutico ‘

Estatinas (esp. simvastatina)
Antiarritmicos, anticoagulantes orales...

SNC: Anticomiciales, algunas benzodiacepinas (esp.
midazolam, triazolam), antidepresivos

Derivados ergoticos (migraia)
Metadona
Sildenafilo

Anticonceptivos orales



CARDIOVASCULAR DRUGS

Non-HIV drugs
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elevated exposure of non-HIV drug

decreased exposure of non-HIV drug

no significant effect

elevated exposure of HIV drug

decreased exposure of HIV drug

prediction based on metabolic profiles of the drugs
only, no clinical data from interaction study, absence
of * indicates that clinical data are available

effect with unboosted ATV. Boosted ATV | lamotrigine
and ethinylestradiol

red =

these drugs should not be coadministered

amber = potential interaction which may require close

green =

monitoring or alteration of drug dosage or timing
of administration
no clinically significant interaction expected

EACS Guidelines, Nov 2012



Atorvastatin O O

O O O &

Ezetimibe O & & &
Fluvastatin & & & | & &
Lovastatin 2] &) &) | O &
Pravastatin & O & | & &
= ] & & &

5] O O &

Rosuvastatin
Simvastatin (5]

@ Contraindicado (OJO simvastatina e IPs)

Posible toxicidad grave con simvastatina + IP/r

www.hiv-druginteractions.org



ACTG 5108: Efecto de Efavirenz en AUC 24h de
simvastatina, atoravastatina y pravastatina

Simvastatina Atorvastatina Pravastatina
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Menor eficacia hipolipemiante de las estatinas asoc  iadas a EFV o NVP

Gerber JG, et al. J Acquir Immune Defic Syndr 2005;39:307-312



SQV/RTV 400/400 mg BID 3059%

3000%
400%\\“\
300% 1
200%
100%

0%

100% ! 50%
Pravastatin Atorvastatin Total active Simvastatin

atorvastatin acid
N=13 N=14 N=14 N=14

Median percent change in AUC

Posible toxicidad grave (rabdomiolisis) al asociar simvastatina e IP/r

Fichtenbaum CJ, et al. AIDS 2002;16:569-77



« In 15 healthy volunteers
receiving ROS, 20 mg/d,

LPV/r caused a:
» 4 7-fold increase in ROS
Cmax,
« 2.1-fold increase in ROS ||
AUC;

*  Cmin unchanged

+ Half-life unchanged; argues
against CYP-mediated interaction

» |Is there a role for transporters?
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radverse effects such as myalgias, rhabdomyolysis,
elevated creatinine phosphokinase (CPK) (2 patients),
and hepatic dysfunction

Kisser JJ, et al. JAIDS 2008;:47:570-8



Total Cholesterol (mg/dL)* LDL (mg/dL)*
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Change -27% 21% -31% 26%
(P =.03) (P=.01)

Kisser JJ, et al. JAIDS 2008;:47:570-8



ADVISE ON USE OF STATIN

DRUG CLASS DRUG DOSE SIDE EFFECTS TOGETHER WITH ART
use with Pl/r use with NNRTI
_ Start with low dose ' | Consider higher
(i) -
Atorvastatin 10-80 mg qd (max: 40 mg) dose 1
i Gastrointestinal Consider higher Consider higher
Fluvastatin () 20-80 mg qd symptoms, dose v dose i
headache, - ; X -
Statin 0 Pravastatin 20-80mg qd insomnia, Cor&s;csigrwmﬂher Conglg:é E!]gher
rhabdomyolysis : _
i) ) (rare) and toxic | Start with low dose Start with low
Rosuvastatin 5-40 mg qd hepatitis (max: 20 mg) dose ™
Simvastatin 10-40 mg qd Contraindicated Conglcc}:lsé E’Jg ner
Cholesterol L i) Gastrointestinal i : . -
uptake | Ezetimibe 10 mg qd symptoms No known drug-drug interactions with ART

Simvastatina contraindicada con IP/r

EACS Guidelines, Nov 2012




Non-HIV drugs

atorvastatin ii (I [ 1 | & e o o
® fluvastatin of | of | o | of T ot | oF
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warfarin ory* | 4 L | [gorj*| f* [fory*t| o | o
1= elevated exposure of non-HIV drug red = these drugs should not be coadministered
| = decreased exposure of non-HIV drug amber = potential interaction which may require close
< = no significant effect monitoring or alteration of drug dosage or timing
E = elevated exposure of HIV drug of administration
D= decreased exposure of HIV drug no clinically significant interaction expected

prediction based on metabolic profiles of the drugs
only, no clinical data from interaction study, absence
of * indicates that clinical data are available

effect with unboosted ATV. Boosted ATV | lamotrigine
and ethinylestradiol

green =

i ECG monitoring is recommended




Non-HIV drugs

+ IP/r = mayor toxicidad potencialmente grave

i ECG monitoring is recommended
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___5 | + ITINN = menor eficacia terapéutica




Frequency of electrocardiogram testing among
HIV-infected patients at risk for medication-induced
QTc prolongation

Pl: 54%

DRV 38%, ATV 33%
N=454 ‘ )

) . . Moderate to high risc:
80% medication associated Methadone, antiarrythmics,

. . erythromycin, moxifloxacin,
with QTC prolongat|on SSRIs, atypical antipsychotics...

39% drug interactions expected to
increase QTc prolongation risk

30% ECG testing, 27.5% of
those abnormal QTc interval

Patel N, et al. HIV Med 2013



Non-HIV drugs

diazepam - “
midazolam o <
triazolam “* o*
- citalopram ; L* s P
= mirtazapine 1* o * o *
o paroxetine i * at -
< sertraline L * e e
(&) : ;
pimozide - “o*
carbamazepine 1D D D
lamotrigine o ¥ o *
phenytoin D | D D
1= elevated exposure of non-HIV drug red = these drugs should not be coadministered
| = decreased exposure of non-HIV drug amber = potential interaction which may require close
<= nO signiﬁcant effect monitoring or alteration of drug dosage or timing
of administration
E= elevated eXposure of HIV drug green = no clinically significant interaction expected

decreased exposure of HIV drug

EACS Guidelines, Nov 2012



CNS DRUGS

Non-HIV drugs

diazepam

)

1

elevated exposure of non-HIV drug
decreased exposure of non-HIV drug
no significant effect

elevated exposure of HIV drug
decreased exposure of HIV drug

midazolam o o
triazolam o * o
citalopram =, L* ek A
mirtazapine L* ot o
par oxetine O s -
sertraline L* e o
pimozide G o
lamotrigine ot o * ok
RiCTIViON L [ b [0D

these drugs should not be coadministered
potential interaction which may require close
monitoring or alteration of drug dosage or timing
of administration

no clinically significant interaction expected

EACS Guidelines, Nov 2012




Non-HIV drugs

EFV

diazepam - “
midazolam o <
triazolam “* o*
-~ citalopram i i g i T* L* o e
S | _ mirtazapine 7 ¢ [ I A I L I L e
o paroxetine 1% - 1 o -
2 sertraline o o
(&) : ;
pimozide = >
carbamazepine 1D D D
lamotrigine o * “ a*
phenytoin 1D D D
I = elevated exposure of non-HIV drug red=  these drugs should not be coadministered
| = decreased exposure of non-HIV drug amber = potential interaction which may require close
= NO signiﬁcant effect monitoring or alteration of drug dosage or timing
of administration
E= elevated eXposure of HIV drug green = no clinically significant interaction expected

decreased exposure of HIV drug

EACS Guidelines, Nov 2012



Antidepresivos triciclicos
(amitriptilina, imipramina, desimipramina, doxepina, nortriptilina)

= Monitorizar signos de toxicidad con IP/r:
- Efectos secundarios anticolinérgicos (ortostatismo, sedacion)
* Aumento de peso

« Alteraciones conduccion cardiaca (prolongacion QT) (sobredosis)
= Monitorizar eficacia con ITINN

Antidepresivos inhibidores de la recaptacion de seroto nina
(fluoxetina, citalopram, paroxetina, sertralina)

= Monitorizar signos de toxicidad con IP/r (excepto DRV y FPV) y efavirenz:

» Sindrome serotoninérgico: alteraciones mentales (intranquilidad, agitacion,
confusion, desorientacion, hasta coma), hiperactividad autonomica (fiebre, taquicardia,
diarrea, vémitos, diaforesis y dilatacion pupilar) y trastornos neuromusculares
(temblores, mioclonias, rigidez, hiperreflexia, ataxia).)

= Monitorizar eficacia con ITINN (excepto efavirenz) y DRV y FPV




Non-HIV drugs DRV  LPV

Ppis 3 > > T o > e ® E

sfinter esofagico inferior

/

Antiacidos

Neutralizan los acidos; eficacia limitada;

Duracion: 1 a 2 horas
Antagonistas receptores-H

Inhibicidbn competitiva revertida por la
histamina enddgena

Eséfago

/

Duracioén: 6 a 10 horas

Acidez gastrica o
Inhibidores Bomba de Protones
Muy eficaces: control prolonado del pH
Union covalente a la ATPasa

Duracion pH > 4.0: 10 a 15 horas
Back D. Common Drug interactions in HIV/AIDS. Medscape 2005. www.medscape.com
EACS Guidelines, Nov 2012



10000

7.51
=8 \\ith OMP

= Without OMP

Atazanavir (ng/mL)

=0O=ATV/IRTV 300/100
=A== ATV/IRTV 300/100 + 40 mg omeprazole

—~&— ATVIRTV 300/100 + 40 mg omeprazole
+ 8 0z. cola

L)
12 16 20 24
Time (hrs)

(=]
=S
00 -

—[J— 400/100 ATVIRTV + 40 mg omeprazole

0 2 4 6 8 10 12 14 16 18 20 22 24
Time (h)

ATV/rtv 300/100 gd morning + ATV/rtv 300/100 mg gqd + OMP 40 mg

OMP 20 mg evening reduced ATV AUC by 76%
Reduced ATV AUV by 27% (CROI 2005, #658)




1600 =

@9 TMC278 alone (58)
B8 TMC278 (S5) + omeprazole

B

's 1200+
g 1000+
-
i G0
E 400
i 200
=

% H H 2 16 2
Time (hours)

55 = steady-siate; SD = standard deviaion

RPV + OMP 20 mg
Reduced RPV AUV by 40%

contraindicado

TMC278 plasma

== No famotidine (reference)
600 - *+ Famotidine 2 hours before TMC278

*+ Famotidine 12 hours before TMC278
- =+ Famotidine 4 hours after TMC278
E
£ 400~
=
o
T
t
$ 200
=
Q
Q

u L] L] 1
0 24 48 72 96 120 144 168

Time (hours)

RPV + Famotidina
Administrar famotidina QD

12 h antes o 4 horas después
que RPV




Non-HIV drugs

antacids B - o o o* - o E
PPIs o < < o = > «? E
H2 blockers D “ “> > “> “ “— ¥ E
" alfuzosin 0 1% I o * ot
= buprenorphine 1 i o 1 | Vit ¥ o “
g budesonide inhal. : - o -
3 ergot derivatives o ® > *
E ethinylestradiol i : ! o “
g fluticasone inhal. | i ot o*
methadone o | 1 i -t o
salmeterol inhal. T o * “*
sildenafil ¥
St John's wort
t= elevated exposure of non-HIV drug red = these drugs should not be coadministered
| = decreased exposure of non-HIV drug amber = potential interaction which may require close
«> = no significant effect monito_rir_lg or_alteration of drug dosage or timing
of administration
E= elevated exposure of HIV drug

green = no clinically significant interaction expected

decreased exposure of HIV drug EACS Guidelines, Nov 2012



AUC | 57%
Cmax { 48%

1

_Q
12 16 20 24
Time (h)

Plasma methadone (ngml™)

9/11 (82%) presentaron sintomas de abstinencia a meta dona
(dias 8-10), requiriendo un aumento de dosis del 22% (< al 50%)

Clarke SM, et al. J Br J Clin Pharmacol 2001; 51:213-217.



EstereoisOmero activo

300 ® METH alone (n=16)
_§ A METH + DRV/r (n=16)
AUC | 16% g _ 20 TN
$E Lo P
R-met | Cmax { 24% g2 N
_ 0 Eﬁ 1504J |4 444 B e |

550 - lel’ll { 15% i '\Hﬂ\
c a 5 4 3
S EA
£ = 200+ S i ———s
c £ 0 4 8 12 18 20 24
g ED Time (hours)
o — 150
g AUC 1| 36%
%;80 100 S-met | Cmax | 44%
a s ] Cmin {40%
S I L
Hx 501" e-® Methadone alone (n=16)
c O P
© A—A Methadone + DRV/r 600/100 mg BID (n=16) No sindrome de
= 0 : : : : : , abstinencia

0 4 8 12 16 2024

Time (hours)

Sekar V, et al. J Clin Pharmacol 2011; 51:271-278



= Metadona: no modifica [ARV]

= Efavirenz y Nevirapina (NN):
« } considerable de [metadona]
« Sindrome de abstinencia a opiaceos
«  Aumento de las dosis de metadona (8-10 dias)

= Etravirina. rilpivirina (NN): No interaccion valora  ble

= IP/r:

« { notable de [metadona] (ppal. de S-metadona, escasa de R-)

+ Escasas diferencias entre los IPs (ATV/r menos interac  cion,
TPVIry LPV/r m as.

* No suele requerir aumento de dosis (casos aislados)

= Raltegravir: No interaccion valorable con metadona



Non-HIV drugs DRV  LPV RTV@  EFV

antacids «* =
H2 blockers o* E
alfuzosin sy ® e ®
g buprenorphine “ “
g budesonide inhal. i ® -
3 ergot derivatives o ® > *
5 ethinylestradiol > >
g fluticasone inhal. o* o*
methadone ; P (! “* “»
sildenafi & |l 1 £ ] o
t= elevated exposure of non-HIV drug red = these drugs should not be coadministered
| = decreased exposure of non-HIV drug amber = potential interaction which may require close
«> = no significant effect monito_rir_lg or_alteration of drug dosage or timing
of administration
E= elevated eXposure of HIV drug green = no clinically significant interaction expected

D= decreased exposure of HIV drug EACS Guidelines, Nov 2012



Topical Eye/ear
drops

Budesonide
CYP3A4

Dexamethasone \/ \/ \/ \/

CYP3A4

Fludrocortisone ‘/

CYP3A4

Fluticasone ‘/
CYP3A4

v
Hy_d-rm:urtisune \/ / J
v v v

CYP3A4

Prednisolone \/

CYP3A4

Beclomethasone
Esterase to active met

v
) inol
Il:;;::mo one ‘/ \/

v

Mometasone
CYP3A4



MISCELLANEOUS

antacids D | o o o o * - ot =
H2 blockers D | o “> “ “r “ = S E
alfuzosin A o * o *
buprenorphine 1 i o 1 il i* e o -
budesonide inhal. | 1t | " . o * ¥ o* ¥ ¥
ergot derivatives «* > *
ethinylestradiol | 1 ** DO e o T =
fluticasone inhal. £l 1 1 o * —* o™ s> "
methadone o (U 1 (A o | ] | et ©
salmeterol inhal. 1 i 1 T o * “* ¥ o * o*
sildenafi gt t ¢ o ol g i e -

Absolutamente contrindicados derivados ergoticos
(migrafia) con IP/r : toxicidad muy grave

EACS Guidelines, Nov 2012




Non-HIVdrugs ATV DRV  LPV  RTV@  EFV NVP MVC

IR S I T N I A
g buprenorphine 1 i o 1 i} i ¥ “ “
% | budesonideinhal. | 1 | | 1 o* —* —* “o* - *
W ethinylestradiol | 1** T i o | | o o
= | fluticasone inhal. 1 i 1 1 —* —* —* ot "

 El uso de anticonceptivos hormonales no es raro en la poblacion HIV

 Existen multiples interacciones con los ITINN y los Pl/r

* El efecto puede ser diferente en estrogenos que en progestagenos, con
resultados impredecibles

* Riesgo de embarazo y/o de toxicidad

 Seleccion individualizada tanto del anticonceptivo y el TAR

EACS Guidelines, Nov 2012



Non-HIV drugs LPV  RTV®@  EFV
® clarithromycin 1E 1 1 1 ! lE ! E ¥
IZ:’ fluconazole “ — “ — — E E -
Q itraconazole 1E 1E 1E 1 l |E - E o
= rifabutin 1 1E 1 1 l D -
5' rifampicin D D D D
< voriconazole ! l l |E \E |E E -
Interacciones relevantes entre ARV y
macrolidos, algunos azoles y rifamicinas
1= elevated exposure of non-HIV drug red = these drugs should not be coadministered
| = decreased exposure of non-HIV drug amber = potential interaction which may require close
< = no significant effect monitoring or alteration of drug dosage or timing
E = elevated exposure of HIV drug of administration
D= decreased exposure of HIV drug green = no clinically significant interaction expected

prediction based on metabolic profiles of the drugs
only, no clinical data from interaction study, absence
of * indicates that clinical data are available

effect with unboosted ATV. Boosted ATV | lamotrigine
and ethinylestradiol

EACS Guidelines, Nov 2012




ARV — Street Drugs

Prepared by Mark Kinzly & Nabarun Dasgupta, Doug Bruce, MA MD.
Yale School of Epidemiology and Public Health, Yale AIDS F’rugram|

No interacciones relevantes RAL — street drugs



Toxicidad

I Menor eficacia terapeutica

le !
N

v www.interaccionesvih.com

v www.hiv-druginteractions.org

v www.medscape.com/druginfo/druginterchecker
v www. hivinsite.com

v www.clinicaloptions.com

v~ www.hopkins-hivguide.org




