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European AIDS Clinical Society (EACS) guidelines for the
clinical management and treatment of HIV-infected adults

N Clumeck,'*t A Pozniak,” F Raffi’* and the EACS Executive Committee’
'Saint-Pierre University Hospital, Department of Infectious Diseases, Brussels, Belgium, *Department of HIV and
Genitourinary Medicine, Chelsea and Westminster Hospital, London, U.K., and CHU de Nantes, Nantes, France

A working group of the European AIDS Uinical Society (EACS) have developed these guidelines for
European clinicians to help them in the treatment of adults with HIV infection. This third version of
the guidelines includes, as new topics, the assessment of patients at initial and subsequent clinic
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Guidelines for the Use of Antiretroviral Agents in
HIV-1-Infected Adults and Adolescents

Antiretroviral Treatment of Adult HIV Infection
2012 Recommendations of the Intermnational
Antiviral Society—USA Panel

Melanie A. Thompson. MD
Judith A, Aberg, MD

Jennifer F. Hoy. MBBS, FRACP
Amalio Telenti, MDD, PhD

Constance Benson, MD

Context New trial data and drug regimens that have become avallable In the last 2
years warrant an update to guldelines for antiretroviral therapy (ART) In human Immu-
nodeficlency virus (HIV)-infected adults In resource-rich settings.

Objective To provide current recommendations for the treatment of adult HIV iIn-
fection with ART and use of laboratory-monitoring tools. Guidelines include when to
start therapy and with what drugs, monitoring for response and toxic effects, spedal
""" “--1ations In therapy, and managing antiretroviral fallure.

rces, Study Selection, and Data Extraction Data that had been pub-
presented In abstract form at sclentific conferences in the past 2 years were sys-
ly searched and reviewed by an International Antiviral Sodlety-USA panel. The
lewed avallable evidence and formed recommendations by full panel consensus.

nthesls Treatment is recommended for all aduits with HIV Infection; the strength
commendation and the quality of the evidence Increase with decreasing CD4
tand the presence of certain concurrent conditions. Recommended Initial regl-
lude 2 nuclecside reverse transcriptase Inhibitors (tenofovir/emtricitabine or aba-
Ivudine) plus a nonnucleoside reverse transcriptase inhibitor (efavirenz), a ntonavi-
otease inhibitor (atazanavir or darunavir), or an Integrase strand transfer inhibitor
fir). Altematives in each class are recommended for patients with or at nisk of
yncurrent conditions. CD4 cell count and HIV-1 RNA level should be monitored,
| engagement In care, ART adherence, HIV drug resistance, and quality-of-care
5. Reasons for regimen switching Include virologic, Immunologic, or dinical fall-
drug toxidty or Intolerance. Confirmed treatment fallure should be addressed
'and multiple factors considered.

ilon New recommendations for HIV patient care include offering ART to all

regardless of CD4 cell count, changes In therapeutic options, and modifica-
he timing and cholce of ART In the setting of opportunistic Hinesses such as

Dovmnloaded from hitp:/aidsinfo nih on 210/2014
Visit the ATDSinfo website to access the most up-to-date guideline.

Register for e-mail notification of guideline updates at http://aidsinfo nih gow/e-news.

Guidelines for Prevention and Treatm
of Opportunistic Infections in HIV-Infe:
Adults and Adolescents

Recommendations fream CDC, the Natienal Inst

of Health, and the HIV Medicine Associatie

of the Infectious Diseases Society of Americ
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ccal disease and tuberculosis.
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the “beginning of the end of
This revision of the Interna-
wiviral (formerly AIDS) Society—

USA (IAS-USA) guidclines reflects new
data informing consideration of when to
initiate ART, new options for initial and
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HIV Enfeksiyonu Tedavisinde Kullanimda

Olan Antiretroviral Ajanlar

Nakleozid RTI (NRTI) | Nonniikleoz(t)ide RTT (NNRTT)
* Zidovudin (ZDV) - Nevirapin (NVP) .
- Didanosin (ddI) . Delavirdin (BLV) Pr'oTec.xz ]fnhlbltor'ler'l (PT)
- Zalsitabin (ddC) . Efavirenz (EFV) - Saquinavir (SQV)
- Stavudin (d4T) - Etravirin (ETR) ) RlTO.ﬂClVI.r' (RTV)
- Lamivudin (3TC) * Indinavir (IDV)
* Abakavir (ABC) fntegraz Inhibitsrleri| |~ Nelfinavir (NFV)
- Emtrisitabin (FTC) . Raltegravir (RAL) * Amprenavir (APV)
* Tenofovir DF (TDF) - Dolutegravir* + Lopinavir/r (LPV/r)
: ) - - Atazanavir (ATV)
Fusion Inhibitorleri © Elvitegravir .
- Enfuvirtid (T-20) - Fosamprenavir (Fos-APV)
Boosterler - Tipranavir (TPV)
CCR5 Antagonist * Ritonavir (RTV) b .\ (DRV
- Maravirok (MVC) - Cobicistat™ (cobi) arunavir (DRV)




Tim HIV-Infekte Eriskinlere ART
Onerilmesinin Gerekgesi

CD4 sayisi < 500/pL iken ART baslananlarda
CD4 sayisi < 350/pL iken baslananlara gére

morbidite ve mortalite daha dusik

Thompson et al, JAMA, 2012.



Ne Zaman ART baslayalim?: IAS-USA Onerileri 2012

(!

CD4 sayisi < 500 /4L (AIq)
CD4 sayisi> 500 cells/puL (BIIT)
Gebelik (AIa)

Kronik HBV (AIIla)

HCV koenfeksiyonu (CD4>500 ise ART HCV tedavisi sonrasina
ertelenebilir (CIII)

HIV-iligkili nefropati (AIIa)
Opportunistik enfeksiyon (tiiberkiloz, meninjit)
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60 yas tzerinde olmak (BII)

ml

®  Primer HIV enfeksiyonunun akut donemi (semptomsuz) (BIIT)
*HIV bulasi igin yiksek risk olmasi

-Aktif veya yiiksek riskli kardiyovaskiiler hastalik

Thompson et al, JAMA, 2012.



Tim HIV-Infekte Eriskinlere ART
Onerilmesinin Gerekgesi

* HIV replikasyonu

- Immiin aktivasyon

- Inflamasyon

Thompson et al, JAMA, 2012.



Erken Donemde ART Baslamanin Fayda ve Riskleri

Faydalari Riskler

-Immiin disfonksiyonun ilerlemesini onlemek  *Y0sam kalitesinin bozulmasi

( immune aktivasyonu azaltmak) *Uyum olmazsa direng gelisimi

*AIDS'e ilerlemeyi gegiktirmek ve omiri -Gelecekteki ilac seceneklerinin

uzatmak azalmasi

‘Ilag direncini azaltmak - Tedavilerin tahmin edilemeyen uzun

-Bazi ARV toksisite riskini azaltmak sireli toksisiteleri ve bazi ilag
/rejimleri etkinlik siirelerinin belirsizligi

*HIV bulasini azaltmak

< +Tlag etkilesimleri >

-Tla¢ direncli suslarin bulastiriimasi



Baslangi¢ Rejimine Karar Verirken

Eslik Eden Hastaliklar
Diyabet
Hepatit

Ilac Etkilesimleri




Ilag Etkilesimleri

Zararh Etki ELluUN Ll 1@ Sinerjistik/
Faydali Etki

B

Ilag sayisi fazla etkilegim fazla




Ila¢ Etkilesimlerinde Farmakodinamik

f

® Farmakodinamik etkilesimler

]

& Additif (1+1=2) ve sinerjistik (1+1=3) etkilegim>
® Antagonistik (1+1=0) veya karsit etkilesim

—

® Toksik etkilesim

®m"d drugs" -- ddC ( Zalcitabine, Hivid), ddI (didanosine, Videx), ve d4T
(stavudine, Zerit)

® Pankreatit,

® Periferik noropati (sinir hasari)

® Mitokondrial toksisite yapar

Bu ilaclar kombine edilmemelidir




Ilac Etkilesimleri

®m HIV pozitif bir olguda
beklenmedik bir klinik
tablo gelistiginde

® Firsatgl enfeksiyon
= Malignite
® Tlag yan etkileri ya da etkilegimleri akla getirilmel

® Ayrintili ilag
anhamhnhezi
alinmalidir
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Cakisan Toksisiteler

Periferal néropati
® Didanozin, Stavudin, Zalstabin, Izoniazid

Kemik iligi slipresyonu
® Zidovudin, Dapson, Hidroksilre, Ribavirin, TMP-SMZ
Hepatotoksisite

®  Nevirapin, Efavirenz, Marovirok, NRTT'leri, PT'leri,
Makrolidler, Izoniazid

Pankreatit

® Didanozin , Ritonavir, Stavudin, TMP-SMZ, Pentamidin



Ilac Etkilesimlerini Yonetmek

NRTI NNRTI
,. Digerleri
Sl
Komedikasyonlar ,‘ o A PT

)

Ilacin hangi yolla metabolize edildigini bilmekten geger



Nucleoside Reverse Transcriptase
Inhibitorleri (NRTI)
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Hepatik metabolizmalar: yoktur

Hicresel kinazlar tarafindan fosforile edilerek

metabolize edilirler

Diger antiviral ajanlar ile farkli yoldan metabolize
olduqgu igin ilag etkilesimleri azdir



Non Nucleoside Reverse Transcriptase
Inhibitorleri (NNRTT) ve

Enoiegsglnh;bl‘rorler‘l (PT)

NNRTI
Timi CYP3A4 substratidir m CYP3A4 substratidir

Ll
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Serum diizeyleri

(wl

Bazilar: indiikleyici

CYP indiikleyicileri ve (Nevirapin)
inhibitérlerinden ® Bazilari hem indiikleyici
etkilenebilir hem inhibitér (Efavirenz)

® Bazilari CYP izoenzimlerini = Etravirin 3A4, 2C9, 2C19
indiikler veya inhibe eder substrati

2C9 ve 2C19 inhibitordidir




Sitokrom P450(CYP450) Enzim Sistemler

®m Bu sistemde ilag metabolizmasinda gorev

yapan ¢ok sayida izoenzim yer alir
1A2, 2C19, 2C9, 2D6, 3A4

® HIV ilag etkilesimlerinin biyik bélimiinden

3A4 ve 2D6 sorumludur

P450 enzim substrat tablosu
http://medicine.iupui.edu/flockhart/



Sitokrom P450(CYP450)

g NEN@ Indiikleyiciler
* Metabolizmasi

4 p
* Metabolizmay:!
igin enzimatik * Metabolizmay:! yavaslatir
yolu kullanan hizlandirirlar - Tlag seviyesi
ilaclar + Substrat artar toksisite
; . seviyesi d(jser'/ _ gelisir ,

Inhibitorler



Enzim Indiiksiyonu

Hepatositl

A ilaci enzim Uretimini inhibe

enzim uretimini arttirir eder

B ilacini i ‘ i '
B ilacini metabolize eden B ilact metabolize edilemez

enzim miktar: artar S
-Kan seviyesi yiikselir

‘B ilacinin kan diizeyi diser

etkinligi kaybolur

&8




Ilag Etkilesiminin Sonuglari

1. Ilacin farmakokinetigindeki degisikliler
Absorpsiyon, Dagilim, Metabolizma ve Ekskresyon (ADME)

Toksik
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CYP 3A4

/ Substratiar

Kalsiyum kanal blokdrleri
*Karbamazepin
‘Kortikosteroidler
*Digoksin

*Siklosporin

*Methadon

‘Proteaz inhibitérleri
*Amitriptilin

/ Inhibitorler \
\

\°Kinidin /

*Eritromisin
Klaritromisin
Efavirenz
Greyfurt suyu
*Ketokanazol
Itrakonazol
Proteaz Inhibitorleri
‘Ritonavir
Amprenavir
Atazanavir
Indinavir

*Nelfinavir

Qakinavir‘ /

*Karbamazepin
*Fenitoin
‘Fenobarbital
‘Rifampin
‘Rifabutin
‘Nevirapin

‘Efavirenz

o

indiikleyiciler

/




CYP 2€9/1

Substratlar
‘Diazepam
‘NSATI ilaglar
*Fenobarbital
*Fenitoin
*Tolbutamid
Varfarin
\-Ser"rali n

/" inhibitsrler
‘Ritonavir
‘Delavirdin
‘Efavirenz
*Simetidin
*Fluksetin
*Omeprazol

/

KTMP/ SXT

/

4 N

Indiikleyiciler
‘Rifampin

‘Karbamazepin

*Fenobarbital

\_ /




CYP 2D6

4 N

Substratiar

Amfetaminler
*Kodein- morfin
*Haloperidol
*Metoprolol
‘Fenotiazin
*Risperidon

*Amitriptilin

o /

‘Ritonavir
-Simetidin
*Fluksetin
*Haloperidol

‘Paroksetin

‘Kinidin

Q/\e‘radon

/" tnhibitsrler

%




Antiretroviral Ilaclar ve Bu Ilaglarin CYP 450 Uzerine Etkisi

ARV Sinifi CYP 450 Uzerine Etkisi

Niikleozid/Niikleotid RTI Minimal veya yok

Non Niikleozid RTI Efavirenz CYP 3A 4 iizerine inhibitér ve indiikleyici

Delavirdin CYP3A4 inhibitérd

Proteaz Inhibitérleri En potenti ritonovir olmak iizere tiim PI leri CYP 3A4

inhibitord

Nadiren CYP 450 indiiklenmesi yapabilirler
Fusion Inhibitérleri Enfuvirtide CYP 450 ile etkilesmez
CCR 5 Inhibitorii Maravirok CYP 450 inin substratidir

Integraz Inhibitorii Raltegravir CYP 450 ile etkilesmez



Hoffmann | Rockstroh

HIV 2012/2013
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N THODEN.Drug-Drug Interactions. 703-715

Bu ilaglar kombine edilebilir

Etkilesebilir veva bilinen etkilesim vok . Bu ilaclar siklikla kombine edilir ancak
terapotik duzey takibi onerilir

Bu ilaglarin kombine edilmesinden kacinilma veya kombinasyon kontrendikedir
Ilac diizeyi %50 den fazla artar, # %100 e kadar artar, 41 >%100 artar
Ila¢ diizeyi %50 den fazla azalr, I %100 e kadar nzallr,m >% 100 azalir




HIV Tedavisinde Ilac Etkilesimleri

HAART cag:

won tg rotect you from

ARV+ ARV

HIV prevention
' is a lifelong job.

To learn more, call

> 4 1-800-541-AIDS

ART +
Komorbiditelerin
Tedavisinde Kullanilan
Tlaglar




HIV Tedavisinde Ilag Etkilegimleri

(2
%

Etkinlikte

Toksisitede
Artma
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Enfeksiyon Hastaliklari Hemsiresi

Enfeksiyon Hastaliklar: Klinigi Hemsiresi
27 yasinda, evli

HIV-infekte bir hastadan kan alirken, igne batmasi

nedeniyle yaralaniyor
Kendisine AZT/3TC/LVP/r baslaniyor

Kullanilan rejim uygun mu ?



Baslangig ART Rejimleri
Bilesenler ~ Onerilen Rejimler

NNRTI + 2NRTI - Efavirenz/tenofovir/emtricitabine (AIa)

- Efavirenz + abacavir/lamivudine (AIa) (bazal
plazma HIV-1 RNA <100,000 kopya/mL olan
HLA-B*5701 -negatif hastalarda

PI/r + 2NRTI » Darunavir/r + tenofovir/emtricitabine (AIa)
+ Atazanavir/r + tenofovir/emtricitabine (AIa)

- Atazanavir/r + abacavir/lamivudine (AIa)
plazma HIV-1 RNA <100,000 kopya/mL olan
hastalarda

Integraz inh + 2NRTI - Raltegravir + tenofovir/emtricitabine (AIa)

Thompson et al, JAMA, 2012.



NRTI + NRTI

3TC ABC DDI D4T FTC TDF AZT

3TC + + + + +
ABC + © + + ® +
DDI + © + +
D4T 4 4 + +
FTC @1 + + + + +
TDF ® ¥ + ®
AZT + + + + ©

Lamivudin ve Emtricitabin: Antagonist
Didenozin - Stavudin: Mitokondrial toksisite artisi (laktik asidoz, pankreatit, polinéropati)

Tenofovir - Didanozin: Didanozin dozunda artisa neden olur (giinlik doz 250 mg'a
inilmeli), toksisite artar (laktik asidoz bébrek yetmezligi), etkinlik azalir

Zidovudin - Stavudin: Antagonist



NRTI + NNRTI

ABC DDI D4T FTC TDF AZT

3TC

EFV

ETV

NVP
RPV



NRTI + PI

3TC ABC DDI %34 ‘D4T FTC TDF 1 AZT

ATV 1 - - - - -
DRV + + + + + +3 +
FPV - - - - - - -
IDV + + + + + + +
LPV + ©4 + + + + +
NFV + + + + + + +
RTV -+ -+ -+ -+ -+ ® +
SQV + + + + + + +
TPV + &4 + + + + 4

Atazanavir ile didanozin kullanildiginda kan diizeyleri diiser

Atazanavir Tenofovirle birlikte kullanildiginda atazanavir diizeyi diser, tenofovir
diizeyi artar bdobrek toksisitesine dikkat



NRTI + Girig-/Integraz
Inhibitorleri

3TC ABC DDI D4T FTC TDF AZT
T-20  Enfuvirtid + + + + + + +
MVC -- - -+ - - + -

RAL - - -+ - - + -




PI leri

CYP3A4 substratidir

Serum seviyeleri Maravirok
CYP 450

C/P indiikleyicileri - inhibitérlerinden etkilenebilil ¢ pstrat:

CYP izoenzimlerini indikler veya inhibe eder

NNRTTI leri
CYP3A4 substrati

Nevirapin: Indiikleyici

Efavirenz: Hem indiikleyici hem inhibitor
Etravirin: 2C9 ve 2C19 inhibitoriidir




NNRTI+ Girig-/Integraz- Inhibitorleri

RPV T-20 MVC
EFV + @2
+ OG
NVP +
RPV - - +
T-20 + + +
MVC + + 43
RAL + 4 43

NNRTT ler kombine edilmez

Marovirok diizeyi efavirenz ve etravirin ile birlikte kullanildiginda diiser doz 2x 600 mg
olmali
Efavirenz ve etravirin ile birlikte kullanildiginda Raltegravir diizeyi diser



Proteaz Inhibitori + Proteaz Inhibitord

ATV DRV FPV IDV LPV RTV SQV TPV

ATV + & ® © + +1 ®
DRV + © © ® -+ ® ®
FPV © © + © + + ®
IDV ® © + © + © ®
LPV & ® & & + + ®
RTV - -- -- -- - -- --
SQV +1 ® +2 ® - - ®
TPV ® ® ® © ® + ®

(Ritonavir) Norvir'in; (tipranavir) Aptivus, (fosamprenavir) Lexiva,(saquinavir)

Invirase, (lopinavir) Kaletra, (darunavir) Prezista ile kombine kullanimi igin FDA onay: var



CYP 3A4 Indiikleyici ve Inhibitorleri ile Maravirok Dozu

Birlikte kullanilan ilag Maravirok
CYP3A4 Inhibitorleri 2x 150 mg/giin

Proteaz inhibitorleri (tipranavir/r harig)
Delavirdin

Ketokonazol, Itrakonazol, Klaritromisin

CYP3A4 Indikleyicileri 2x 600 mg/ giin
Efavirenz veya Etravirin

Rifampin

Karbamazepin, fenobarbital, fenitoin

Diger ilaglar ve diger ARV ler 2x 300 mg/ glin

Tipranavir/r, nevirapin, tim NRTT leri, enfuvirtid



Baslangig ART Rejimleri
Bilesenler ~ Onerilen Rejimler

NNRTTI + NRTI - Efavirenz/tenofovir/emtricitabine (AIa)

- Efavirenz + abacavir/lamivudine (AIa) (bazal
plazma HIV-1 RNA <100,000 kopya/mL olan
HLA-B*5701 -negatif hastalarda

PI/r + NRTI - Darunavir/r + tenofovir/emtricitabine (AIa)
 Atazanavir/r + tenofovir/emtricitabine (AIa)

- Atazanavir/r + abacavir/lamivudine (AIa)
plazma HIV-1 RNA <100,000 kopya/mL olan
hastalarda

Integraz inh + NRTI - Raltegravir + tenofovir/emtricitabine (AIa)

Thompson et al, JAMA, 2012.



HIV - PEP

Son rehberlerde énerilen HIV PEP Rejimi

Raltegravir (Isentress; RAL) 2x 400 mg tablet

+

Tenofovir + Emtricitabine (Truvada), 1x1 tablet

Raltegravir (Isentress) iilkemizde geri édemeye girdi
Ancak onay! tedavi deneyimli hastalarda oldugu

Icin temas sonrasi proflakside kullanmak miimkiin degil



HIV Tedavisinde Ilac Etkilesimleri

HAART cag:

won tg rotect you from

ARV+ ARV

HIV prevention
' is a lifelong job.

To learn more, call

> 4 1-800-541-AIDS

ART +
Komorbiditelerin
Tedavisinde Kullanilan
Tlaglar
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Olgu-Klaritromisin

68 yasinda erkek hasta
HIV pozitif, NNRTTI iceren HAART tedavisi aliyor
[ Tenofovir + Emtristabin (Truvada)+ Efavirenz (Stokrin) ]
Digoksin kullaniyor
Atipik pnémoni nedeniyle 5 giin once klaritromisin tedavisi baslanmis (CYP3A4
Inhibitori)
gozleniyor
Bobrek fonksiyonlarinda bozulma izleniyor

Digoksin serum konsantrasyonu yiikselmis saptaniyor (3.89 ng/mL)

Olguyu nasil degerlendirebiliriz ?



Ayni Yolla Metabolize Olan 3 Ilag

Efavirenz CYP 3A4 indikleyicisi

CYP 2C9/19 inhibitoru
Digoksin CYP 3A4 substrati

Klaritromisin CYP 3A4 inhibitord



NRTI /NNRTI
+

Antimikrobiyaller

3TC ABC DDI D4T FTC TDF AZT EFV ETV NVP RPV
Amoxicillin N + + + + . + ks + + RS
Azithromycin + + + + + + + + ® + +
Ciprofloxacin + + + + + - + + + + -
Clarithromycin + + + + + + © (6T & &) 6
Clindamycin® + + + + + &3 + T I + +
Cotrimoxazole ® + + & @ D) 4 + + + +
Dapsone s + ® &3 + “ &4 ) @ @ +
Ertapenem + + + + + + + + + + +
Erythromycin®é + + + + + + + + &7 &7 )
Meropenem + + ® ® + ® + + i T +
Metronidazole® + + + + + + + + + + +
A Aviflavarcin ' | | ' ' ' ' ' + L )
Azitromisinin NRTI ve NNRTT leri ile etkilegimi yok . N .

Klaritromisin NNRTT'leri ile kullanildiginda aktif metabolitleri artar, azitromisini
tercih et
Eritromisin NNRTT'lerinin serum diizeyini arttirir, azitromisini tercih et



Olgu-Klaritromisin
68 yasinda erkek hasta
HIV pozitif, NNRTI iceren HAART tedavisi aliyor
Klaritromisin kesiliyor
Digoksin diizeyi diglyor
Bobrek fonksiyonlar: diizeliyor

GI yan etkiler kayboluyor

Bosbrek fonksiyonlarinda bozulma izleniyor

Digoksin serum konsantrasyonu yiikselmis saptaniyor (3.89 ng/mL)



Kombinasyonda NNRTT yerine PT olsaydi

PI leri CYP 3A4 inhibitord

Digoksin CYP 3A4 substrati

Klaritromisin CYP 3A4 inhibitord



PI /Giris-/Integraz Inhibitéri
+
Antimikrobiyaller

ATV DRV FPV IDV LPV NFV  SQV TPV  MVC  RAL
Amoxicillin + + + + + + + + +
Azithromycin - - + + + &1 + + & 4
Ciprofloxacin - ® - & ® ® S S e &)
Clarithromycin | &2 S - + & + + @3 +4* -
Clindamycin + + + + + + + + + +
Cotrimoxazol + + + + + + + S + -
Dapsone - - & + + - S S + -
+ - - + + + S S & .
Meropenem + + + + + + + + + +
Metronidazole® © © + + & + + e & +
Pantamidine® - + + 4 ® 4 iR + + o

Atazanavir diizeyi diiser,klaritromisin diizeyi artar, QT uzar, Klaritromisini % 50 azalt
Tipranavir + klaritromisin, tipranavir diizeyi gok yiikselir. Birlikte kullanilmamali

Maravirok diizeyi ¢ok yiikselir, dozu 2x 150 mg/giine inilmeli
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Olgu-Rifamisinler

35 yasinda bayan hasta

4 aydir tiberkiloz nedeniyle tedavi aliyor
Son iki aydir rifampin + INAH kullaniyor
Tetkikleri sirasinda HIV+ ligi saptaniyor
CD4 sayisi 18/ml

Viral yiik 12 X10 8 kopya/ml|

ART ve tuberkiloz tedavisini nasil planlayalim?



Secenekler

2 NRTI NNRTI | > Rifabutin |
Efavirenz dozunu 800 mg/giine gik Dozu:450-600mg/ giine cik

Rifampin



Secenekler

2 NRTT Rifabutin |

Dozu ¢ok yiikselir
Dozu 150 mg/ giine inilmeli

PI

Rifampin

Proteaz inhibitéri diizeyi ¢ok diiser
Birlikte kullanma !



Secenekler

2 NRTI Rifabutin

Etkilesim onemli degil

Integraz Rifampin
inhibitord

Raltegravir dozu gok diiser

Rifampinle birlikte kullanma



Nefrotoksisite N RTI/ N N RTI Laktik asidoz
+

Hemotoksisite Bosepravir diizeyi diiser

Birlikte kullanma

Antiviral Ajanlar

3TC ABC DDI D4T FIC TDF AZT EFV ETV NVP RPV
e
Aciclovir B + - - + [&? + + + +
Adefovir + + + + + ! - - + +
S
Boceprevir + t 1 o + + ® &) ® ®
Cidofovir + + + + + + + - + +
Entecavir® + + + + + + + + + + +
Famciclovir r + it ek - i & ir + ek =
Foscarnet © + + + ) @] |©2 + + + +
Ganciclovir ® ® + ) @1 @2 + + s +
Oseltamivir + + + + + + + + + + +
Ribavirin ®@ o4 + + @2 + + + -
Telaprevir + + T = + @6 & ® 6 © @
Valaciclovir + + + + + @1 + + + - +
Valganciclovir ® ® & ® ® S ©2 + + + +
Zanamivir + + 3 + i i + + + h ar



PI /Giris-/Integraz Inhibitéri
+
Antiviral Ajanlar

ATV DRV FPV IDV PV NFV SQV TPV MVC RAL

Aciclovir + + + + + + + + @ ©
Adefovir + + + + + + + + © ©
Boceprevir ®©@ & @& 6 @ oo 6 @? ] © +
Proteaz inhibitérleri ile kullaniimaz + + + + © ©
Entecavir + + + + + + + + @ @
Famciclovir + + + + + + + + © ©
Foscarnet + + + + + + + — © ©
Ganciclovir + + + + + + + + © ©
Oseltamivir + + + + + + + + + +
Ribavirin 1 + + - - o + + + +
Telaprevir ®@ e e 6 6 6 e 6 | +3
Vialarciclarir e 4 R e + + + @ @
Prozeazinhibi’rérler‘i ile kullaniimaz N N . . 5 ©
Zanamivir -F I ¥ = -F I ¥ = -F =



NRTI/NNRTTI
<+
Antifungal Ajanlar

3TC  ABC DDI D4aT FTC TDF AZT EFY ETV  NVP RPV

Amphoter. B = + & & & @ O + + + 1

[0 o) ) & ) ) ) (1.2 9 &9 @9 +

‘ Fluconazole + + ® + + + ©Ou23 4 + 4 © ]

Flucytosine © + &) e © © &) + -+
ltraconazole + + +7 + + + + @s @5 @4 ©
Ketoconazole + + +7 + + + + @s @5 @8 ©
Posaconazole + © + + + + © @ @5 @4 ©
Terbinafine © @ ® ® © ® @ + + + +
Voriconazole © @ © @ @ @ @ @&l @5 @4 ©

Ozellikle NNRTT lerinin diizeyi artar, azollerin diizeyi azalir
Yine de kombinasyonlarda ilk tercih flukonazol



PI/Giris -/ Integraz Inhibitorleri
+

Antifungal ajanlar

ATV DRV  FPV IDV LPV NFV SOV TPV  MVC  RAL

—

Amphoter. B + + + + - + + + S ®
Caspofungin ® © © + + + © © &
Fluconazole - - - g - + - @&! - g
Flucytosine + + + + + + + + © ®
ltraconazole? ® S a + @3 + - S =2 +
Ketoconazole? ® & - @ & + - & 4 ¥
Posaconazole &7 ® ® & e & © @ &6 +
Terbinafine - - + + - + - - @ &
Voriconazole® © ® & © ® & © @ E 4

Azoller ozellikle ritonavirli PI leri ile birlikte kullanildiklarinda dozlari gok artar doz azaltmak gerekir
Ozellikle vorikonazoliin ritonavirle birlikte kullanimi kontrendikedir
Maravirokla birlikte kullanilacaksa maravirok dozunu azaltmak gerekir



HIV Tedavisinde Ilac Etkilesimleri

HAART cag:

won tg rotect you from

ARV+ ARV

HIV prevention
' is a lifelong job.

To learn more, call

1-800-541-AIDS

ART +
Komorbiditelerin
Tedavisinde Kullanilan
Tlaglar




NRTI/NNRTI + Antikonviilzanlar

3TC ABC DDI D4T FIC TDF
Carbamazepine ©
Gabapentine

®

+
Lamotrigine +
Levetiracetam +
Oxcarbazepine .
Phenobarbital +
Phenytoin +
Pregabaline )

+

® + O G + + + + ®
+ + + + + + + + @
+ + + + + + + +

+ ® + + + + + + ®
+ © + + + + + + @

Valproic acid

Karbamazepim Efavirenz ve nevirapin diizeyini dsdrir

AZT  EFV
&3 1.2
+ +=
+ +2
+ +
+ +
& &
S &
+ +
&3 +

Gabapentin ile efavirenzin santral sinir sistemi yan etkilerini arttirir

Valpropik asit zidovudin diizeyini arttirir yan etki agisindan dikkatli olunmalidir

ETV

t+t+ @O0+ + + 0

NVP

®

@+ © G G + + +

3

+ + + Q@@+ + @



PI/ Girig/ Integraz Inhibitorii
+

Antikonviilzan

ATV. DRV FPV IDV  LPV NFVY S5QV TPV MVC RAL

[Carhamazepine e et e en &1 @1 @1 o1 ® <
Gabapentine + + + + + + + + + +
Lamotrigine @ + + e +2 + + + + +
Levetiracetam + - + - - + + + - -
Oxcarbazepine & & ® ® ® & ® ® B -
Phenobarbital & ® ® e @) & ® & &) &
Phenytoin @ @ e e 2 & e e 2 e
Pregabaline - + - + + - + - + +
Valproic acid @ + + &) @ & + @ @ S

Proteaz inhibitérleri ile kullaniimamali
PI diizeyi diser
Karbamazepin diizeyi gok yiikselir toksik etki olusur
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Olgu: Antipsikotik ve
Antidepresanlar
51 yasinda HIV enfekte bayan

Bipolar kisilik bozuklugu mevcut

6 hafta once tenofovir emtristabin +lopinavir/r

baslanmis
Lityum tedavisi aliyor, son bir yildir hastaligi stabil
Acil servise intahar girisimi nedeniyle getiriliyor

Burada ters giden durum ne olabilir?



Olgu: Antipsikotik ve

Antidepresanlar

® 5] yasinda HIV enfekte bayan
® Bipolar kisilik bozuklugu mevcut

Ritonavir lityum diizeyini belirgin sekilde distriyor ve hastalik
aktive oluyor

Hastada efavirenz baslasaydik, ilacin SSS yan etkileri nedeniyle
hastaligr aktive olacakt

Raltegravir uygun bir segenek olabilir, bu seferde raltegravirin

dozunu arttirmak gerekir



NRTI/NNRTI
+

Antidepresan Ilaglar

3TC ABC DDI DaT FTC TDF AZT EFV ETV NVP

Amitriptyline @ @ @ @ @ ® @ ( + ) + +
IBupmpiDn I @ @ = = @ = = @1 @ =
Citalopram &) &) ) &) &) = &) =1 & &)
Desipramine &) &) = &) &) & &) +1 + +
Doxepin = & = = & & = +1 + +
Fluoxetine D] )] )] D] )] @ D] +1 + +
Lithium + + + + + + + + + +
Mirtazapine o) S & &) &) &) o) S ) )
Nortriptyline = = = & &) &) &) + + +
i D] ] ) & )] D] D] +1 + +

I Sertraline I = = = & = = = 1 + +
Trazodone + + + + + + + OF S S
Venlafaxine + + + + + + + @1 = =

. . .o . . oo .o .o _J. . of e
Efavirenz bupropion ve sertralin diizeylerini disirir, SSS yan etkileri artabilir
Bu nedenle ilag kan diizeyinin takibi gerekir

:

+ + 4+ + + + + + + + + + o+



PI/ Giris/ Integraz Inhibitéri
+

Antidepresan Ilaglar

ATV ~ DRV  FPV 1DV LPV NFV  SQv TPV  MVC  RAL

|Amitriggline1 | ®@ © @ © © — © © © ©
Bupropion &) © © © &1 © © &) &) &)
Citalopram? ® © © © © © = © ® ®
|De5ipramine1 | ® © © ® + + = ® ® ©
Doxepin® e = = © © © © © e &
Fluoxetin? ® ® ® ® ® + @ ® ® ®
Lithium & + + + + + + + + +
Mirtazapine © © © © = = ® ® =
| Nortriptylinet | @& @ @ @ @ + @ @ @ ®
Paroxetine @2 @2 @2 @4 &1 + @4 @4 ® ®
Sertaline © @3 © © ® ® ® @4 ® ®
Trazodone ® @4 ® @4 ® ® ® ® + +
Venlafaxine® & & ® ® ® ® ® ® ® +

PI ve TCA antidepressan artar PI leri SSRI ve bupropion diizeyini diigtirir
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Olgu- Metadon
33 yasinda bayan hasta HIV+, uyusturucu bagimlisi

Tanimlanan semptomlar yoksunluk semptomlari ile uyumlu
Sebep: Efavirenz - metadon etkilegimi
Efavirenz metadon diizeyini diisirmekte

Cozum meTadon dozunu arttirmak

-—y v wv w=v wvv ] et R d v - -y e v v - - -v"’ "--v’ - .

Iki hafta sonra uyku bozuklugu, anksiyete, titreme,
ishal ve tremor sikayeti ile bagvuruyor

Bu asamada sorun nerede? Ne yapmaliyi1z?



Anti - Addiktif Ilaglar  5Frenorenn axlr
m NRTI/NNRTI

DDI ve AZT diizeyi diiser
3TC  ABC DDI D4t FIC TDF AZT EFV  ETV  NVP RPV
Buprenorphine  + + + + + + + ® O +

Naloxone + + + + + + + + + + ©®

Methadone + [@2 ][@3 ]@ + + [ &1 ][ &2 ] + +
®m PI/Giris-/Integraz Inhibitord

Buprenorphin artar Methadone azalir

ATV DRV FPV IDV [PV NFV 50V TPV MVC RAL
Buprenorphine + 0 6 66 0 e 06 + +

Naloxone + + + + + + + + + +
Methadone [ &2 @2 @3] ® [@2 @2 42 +2] + +




NRTI/NNRTI
+

Gastrointestinal Ajanlar

3TC ABC DDI D4T FIC TDF AZT EFV  ETV

Cimetidine + + + + + @) aL + +
Famotidine + + + + + + + + +
Loperamide + + + + + + + + +
MCP + + + + +- + + + +
Mesalazine & + + + ® S + + +
Ondansetrone  + + + + + + + +1 +1
Ranitidine + + + + + + + + +
PPIs + + + + + + S

Rilpivirin H2 reseptor blokirleri ile kullanma,
Gerekli ise rilpivirinden 12 saat 6nce veya 4 saat sonra ver

Proton pompa inhibitérleri Rilpivirin diizeyini gok digdrdr

Rilpivirini proton pompa inhibitorleri ile kombine etme

ldleo + o -



PI/Giris-/Integraz Inhibitorii
+

Gastrointestinal Ajanlar'

ATV~ DRV  FPV IDV LPV  NFV  SQV TPV  MVC RAL

Antacids + + + @ + o ®
Cimetidine © + & + + + ® - ®
Famotidine © - © © + + ® © - ®
Loperamide © ® + + & + @ ® @ @
MCP + + + + + + © + ® ®
Mesalazine + + o =+ + + +- + + +
Ondansetrone + + + + + + + © © ©
PPl + + © + ©® o o e
Ranitidine & - ® + + + + ® + ®

Anti asitler Proteaz Inhibitérlerinin diizeyini diisiiriir bu nedenle aralarinda en az iki saat bulunmali
Simetidin diizeyi hafif artar ve SQV diizeyi gok yiikselir. Birlikte kullanma

ATZ/r ile PPI birlikte kullanilmamali, terapdtik ilag diizeyi takibi gerekir
Raltegravir diizeyi artar iligki agik degil



Olgu- Antidislipidemik

f

® 57 yasinda erkek hasta
| CD4= 358, Viral yiik negatif
® Bir yildir Zidovudin/Lamivudin /Kaletra kullaniyor

a (@ (i

Bazal kolesterol paneli:
Total kolesterol : 268
LDL: 170

HDL: 43

Trigliserit: 277







Olgu- Antidislipidemik

® 57 yasinda erkek hasta
m CD4= 358, Viral yiik negatif
® Bir yildir Zidovudin/Lamivudin /Kaletra kullaniyor

Bazal kolesterol paneli: 9 ay sonra

Total kolesterol = 268, Bazal kolesterol paneli:
LDL= 195, Total kolesterol = 368,
HDL=43, LDL= 247,
Trigliserit=277. HDL=23,

Sigara kullanmiyor

Ailede kalp hastaligi oykisi var

Dahiliye hekimi atorvastatin tedavisi bagliyor
Bu hastayi nasil yonetirsiniz ?




PI/NNRTI  berunovireprovastatin

Statin diizeyi ciddi boyutta artar
Kombinasyonundan sakin

+
Statin ve Lipid Ddsiiriiciiler

ATV_DRV_FPV_IDV__ LPV_NFV_SOV TPV _EFV _ETV_NVP RPV
IAtorvastatin e e e 6 e e e o @z" @2 @ ¢

Clofibrate + + + + + + + + + + + +
Ezetimibe @ + + + + + + + + + + +
Fenofibrate + + + + + + + + + + + +
Fish oils + - - + + + + + + + - +
Fluvastatin + + + e + + + + 4 S + +
Gemfibrozil + + + + S + + + + + + +
Lovastatin? ® ® ® ® ® ® ® ® o e e 4+
Pravastatin + m + & i+ @ S + S + e
Rosuvastatin ® @ © & © © S e + S - -
[simvastatin: ® ® ® ® ® 6 6 6 6 e e e

PI leri statin metabolizmasini inhibe eder. Statin diizeyleri ¢ok yiikselir, miyopati riski artar,
Statin mutlaka kullanilacaksa, diisik doz baslanmali yada pravastatin veya fluvastatin tercih edilmeli
NNRTT leri statin metabolizmasini arttirir. Atorvastatin diizeyi diiser, doz arttirmak gerek.

Yada pravastatin veya fluvastatin tercih edilmeli



Hazir olan kalici degil Siirekliligi saglamak onemli
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Druq Interactions Checker - For Drugs, Food & Alcohol - Drugs.com
www.drugs.com/drug_interactions. himl =

Check for multi-drug interactions including alcohol, food, supplements & diseases. Includes
detailed reports for both patients and health professionals.

Multi-Drug Interaction Checker - Medscape Reference
reference.medscape.com/drug-interactionchecker «

Drug Interaction Checker. Use the search field above to look up prescription or OTC drugs,
and herbal supplements; Add a full drug regimen and view ...




-

€ drug interactions - Google Search - Windows Internet Explorer

@@ - | hitips google. com. i

Dosya Dlzen Gordnlm Sk Kullanilanlar  Araclar Yardim

27 Sik Kullanilanlar | s B Google &) -

drug interactions - Google Search

+You Search Images Play YouTube Gmail Drive Calendar More ~

GO Sle drug interactions

Web Images Videos Books News More Search tools

ADout L B00 000 res

L
e
M2

|
o
D
[}
[
[
[ ¥y}

—

Drug Interactions Checker - For Drugs. Food & Alcchol - Drugs.com
www.drugs.com/drug_interactions.himl =

Check for multi-drug interactions including alcohol, food, supplements & diseases. Includes
detailed reports for both patients and health professionals.

Multi-Drug Interaction Checker - Medscape Reference

reference medscape.com/drug-interactionchecker -

Drug Interaction Checker. Use the search field above to look up prescription or OTC drugs,
and herbal supplements; Add a full drug regimen and view ...
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JM Multi-Drug Interaction Checker ‘ |

Medscape

Today News Reference Education

@> Drug Interaction Checker

Enter a drug, OTC or herbal supplement: =4 Print

Drug Interaction Checker

¥ Use the search field above to look up prescription or OTC
drugs, and herbal supplements

¥ Add a full drug regimen and view interactions




Medscape

Today News Reference Education

@ Drug Interaction Checker

Enter a drug, OTC or herbal supplement: 4 Print

kale

Drugs
Kaletra

Kalexate

iteraction Checker

arch field above to look up prescription or OTC
herbal supplements

rug regimen and view interactions



Medscape

Today News Reference Education

@ Drug Interaction Checker

Enter a drug, OTC or herbal supplement: k=4 Print

ator Add a second drug, OTC, or herbal

Drugs
atorvastatin
atorvastatin/ezetimibe

amlodipine/atorvastatin



Medscape

Today News Reference Education

@ Drug Interaction Checker

Enter a drug, OTC or herbal supplement: 4 Print

| 2 Interactions Found

Patient Regimen Clear All @

Significant - Monitor Closely

lopinavir/ritonavir 09
ritonavir + atorvastatin

» Kaletra
ritonavir will increase the level or effect of
5 atorvastatin by affecting hepatic/intestinal enzyme
atorvastatin () CYP3A4 metabolism. Significant - Monitor Closely.

atorvastatin + ritonavir

atorvastatin will increase the level or effect of
ritonavir by P-glycoprotein (MDR1) efflux
transporter. Significant - Monitor Closely.
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News & Archive
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Pharmacology Resources
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Cookies policy. You will see this message only once.
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LATEST ARTICLES DRUG INTERACTION CHARTS

Drug Interactions - Maraviroc with
boceprevir or telaprevir

Drug Interactions - Pls and
norethisterone/norethindrone

Drug Interactions - Dolutegravir and
methadone

Drug Interactions - Elvitegravir/cobicistat
and methadone

Drug Interactions - Dolutegravir and
prednisone

Case Report - Atazanavir/ritonavir and
charcoal

Click here for previous news items

SITE UPDATES

Updated charts to include dolutegravir's
European product label The interaction
charts have been updated to include data from
the European Summary of Product Charac
>>more

Interactions with Dolutegravir Dolutegravir

(Tivicay®), an integrase inhibitor, was licensed
in America a few months ago and i CLINICAL PHARMACOLOGY OF HIV & HEPATITIS THERAPY WORKSHOP
>>more 1ERth Intarnatinnal Warkehan Aan Plinical Dharmanalam:s

Now Includes Dolutegravir

— Access our comprehensive, user friendly,
S free, drug interactions charts
-, \
—
S — CLICK HERE
‘\ i—— re——

Providing clinically useful, reliable,
up-to-date evidence-based information

To view low bandwidth version click here
TREATMENT SELECTOR TABLES

Treatment Selector Tables - now with dolutegravir

%" Treatment Selector We have produced a series of printable tables

- , showing interactions between key antiretrovirals
| and drugs used to treat a range of common

| comorbidities

| The tables can be accessed from the Printable
| Chart & Treatment Selector sub menu on the

| Interaction Charts menu

¥ LIVERPOOL

EDITORIAL SPONSORSHIP

We are pleased to announce Editorial
Sponsorship from BHIVA, EACS and the
International Congress on Drug Therapy

in HIV (Glasgow).

British HIV Association
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.
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Drug Interaction Charts

Printable Charts | View All | View all Protease Inhibitors | View all NNRTIs |  View all NRTls | View all Entry/lntegrase Inhibitors | Back to start
m Choose one or more HIV drugs {these will be the columns and initially will be selected automatically for rows) Next ==
Step 2 Choose one or more combination classes or select from an A-Z list of drugs
Step 3 Choose one or more combination drugs and deselect any HIV drugs that are not required as rows
Step 4 View results

O HIV Drug look-up chart

LTI NEW - Trade Names

Search Generic Drugs:

Ul Atazanavir O Delavirdine Ul Abacavir O Dolutegravir

U Darunavir U Efavirenz U Didanosine (ddI) Ll Elvitegravir/cobicistat
U Fosamprenavir O Etravirine U Emtricitabine (FTC) O Maraviroc

U Indinavir U Nevirapine U Lamivudine (3TC) O Raltegravir

O Lopinavir O Rilpivirine O stavudine (d4T)

U Nelfinavir U Tenofovir

Ll Ritonavir 0 Zidovudine (AZT/ZDV)

o



Drug Interaction Charts
Printable Charts |  View Al | View all Protease Inhibitors | Viewall NNRETIs | View all NRTIs

View all Entry/integrase Inhibitors |  Back to start

Choose one or more HIV drugs {these will be the columns and initially will be selected automatically for rows)

Next »=»

Choose one or more combination classes or select from an A-Z list of drugs

Choose one or more combination drugs and deselect any HIV drugs that are not required as rows

View results

o HIV Drug look-up chart

Search Generic Drugs: ‘

Protease Inhibitor NNRTI

Ul Atazanavir Ul Delavirdine

©parunavir - Ofavienz
U Fosamprenavir U Etravirine

U Lopinavir LI Rilpivirine

Ul Ritonavir

U Tipranavir

U Dolutegravir
Ul Elvitegravir/cobicistat
U Maraviroc

Ll Raltegravir
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Drug Interaction Charts

Printable Charts | ViewAll | View all Protease Inhibitors | ViewallNNRTIs | ViewallNRTIs | View all Entry/Integrase Inhibitors | Back to start

6 HIV Drug look-up chart

® search by alphabetical list of drugs (generic and trade names)

O Search by drug class (generic names only)
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Drug Interaction Charts

Frintable Charts | ViewAll | View all Protease Inhikitors | View all MMETIs | View all METIs | View all Entryfintegrase Inhibitars | Backto start
Step 1 Searching by: Darunavir, Lamivudine {3TC), Zidovudine (AZTIZ0V) Amend Selection
Step 2 Searching by: All classes Amend Selection
m Choose one or more combination drugs and deselect any HIV drugs that are not required as rows
Step 4 WView results
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Search Generic Drugs:

Ll Abacavir ] Acenocoumarol L] Acetazolamide

L] Aciclovir

[] adefovir

[ adrenaline (Epinephrine)

[]albendazole [lalcohol L alcuronium

[] alendronic Acid L] alfentanil [ alfuzosin

L allopurinel [l alprazolam L aluminium hydroxide
[ ] amantadine L] amikacin L] amiloride

L] amiodarone L] amisulpride L] amitriptyline

Ll amlodipine Ul amodiaguine L amoxicillin

L] amphotericin B L] ampicillin [Jantacids

L] apomorphine

[ aripiprazole

[ ] Artemisinins

[]ascorbic Acid (Vitamin C) []asenapine [Jasparaginase
L] aspirin [l astemizole U atazanavir
[]atenolol [Jatovaquone




Drug Interaction Charts

Frintable Charts | View All | View all Frotease Inhibitors | View all MNRETIs | View all MRETIs | View all Entryfintegrase Inhikitors | Back to start
Step 1 Searching by: Darunavir, Lamivudine (3TC), Zidovudine (AZTIZDV) Amend Selection
Step 2 Searching by All classes Amend Selection
Step 3 Searching by: Atorvastatin, Darunavir, Lamivudine {3TC), Zidovudine (AZTIZDV) Amend Selection
Step 4 Yiew results

6 HIY Drug look-up chart

Key to symbols;
Clicking on a solid symbol within a table will give further information on the interaction.

Empty symbols indicate that the combination has not been assessed (either by study or within the product label) and an interaction has been predicted based on the metabolic
profiles of the drugs.

@ ,0 These drugs should not be coadministered

O,E Potential interaction — may require close monitering, alteration of drug dosage or timing of administration

<r 4% Mo clinically significant interaction expected

+ 4 There are no clear data, actual or theoretical, to indicate whether an interaction will ocour

n'a Data not available

l@ MEW - click here to generate a personalised report in POF format
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Lamivudine (3TC)
Zidovudine (ALTEZDV)

Antiretrovirals
(Protease Inhibitors) _ Lamivudine (3TC) Zidovudine (AZT/ZDV)

Darunavir

Lipid Lowering Agents _ Lamivudine (3TC) Zidovudine (AZT/ZDV)

Atorvastatin
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» Pocket guide to farmacokinetic interaction profiles of ritonavir boosted PIs; October
2008, Boehringer Ingelheim

»U.S. Department of Health and Human Services. Guidelines for the Use of
Antiretroviral Agents in HIV-1-Infected Adults and Adolescents (March 27, 2012),
Tablo 14, 15a-e, ve 16a-b
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