Drug names and
classifications

Damian Kelly
March 2017

EA European % Training
AIDS Treatment
s Academy
STEP-UP: 5kills Training te Empower Patients




HIV

* Typel
— 4 strains classed into four groups
— M, N, O, P. M (major) group global infections
— Within group M at least 9 subtypes A-K
— B accounts for most clinical trials
* Type 2
— Concentrated in West Africa

* Less infectious
* Progresses slower
* Few clinical trials

* Optimum treatment poorly understood
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Classes of ARV Drugs: Terminology




Nucleoside Reverse Transcriptase
Inhibitors (NRTI)

Mechanism of action of this group of
antiretroviral drugs is based on the concurrent
inhibition of reverse transcriptase — the HIV
enzyme that converts viral RNA into DNA
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Non-nucleoside Reverse Transcriptase
Inhibitors (NNRTI)

This class of ARV drugs, as well as NRTI, also
affects the HIV reverse transcriptase. But the
NNRTIs are binding directly to reverse
transcriptase enzyme next to nucleoside-binding
site and overlay this site as a result, so the
enzyme can bind with smaller number of
nucleosides, which essentially slows down the

viral replication
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Protease Inhibitors (Pls)

These drugs have high binding affinity to HIV
protease active site, which function is to split a
viral polyprotein Gag-Pol into separate functional
proteins. Due to inhibitor action, the protease
does not fulfill its function, which results in the

building of viral particles that are unable to infect
new cells
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Integrals Inhibitors

This class of ARV drugs blocks the viral enzyme
that participates in the insertion (integration) of
viral DNA into the host cell. Integrase inhibitors
impact one of the stages of pro-viral DNA
insertion — transfer of the DNA strand, after
which integrase binds to the cell DNA, which
leads to irreversible binding of the pro-viral DNA
and the infected cell DNA.
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Fusion Inhibitors

STEP-UP: Skil

These drugs block the final stage of HIV
penetration into the host cell, when HIV is
binding to CD4 receptor and co-receptor, which
leads to conformational changes in the gp41

molecule (transmembrane subunit of the
envelope protein)
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HIV drugs

 There are several categories of drugs used to treat HIV

A combination of categories should be used

— Mono therapy 1980’s x
— Dual therapy 1980’s — 1990’s x
— Triple therapy 1990’s onwards

— Until recently when dual therapy is being investigated again.
— The recent mono therapy trials have been halted (2017)




Life Cvcle of HIV

AIDS infoNet www.aidsinfonet.org Fact Sheet Number 106

HIV LIFE CYCLE

2 Binding and Fusion: Virus binds to
a CD4 molecule and one of two
“coreceptors” (either CCRS5 or CXCR4).
Receptor molecules are common on

1 Free Virus the cell surface. Then the virus fuses

——— ; with the cell.

cbD4
ReciptyCCRs Receptor
CXCR4 Receptor

/

3 Infection: Virus
penetrates cell. Contents
emptied into cell.

HIV RNA
"
HIV DNA ,

4 Reverse Transcription: Single
strands of viral RNA are converted
into double-stranded DNA by the
reverse transcriptase enzyme.

5 Integration: Viral DNA
is combined with the cell’'s
own DNA by the integrase
enzyme.

6 Transcription: VYWhen the
infected cell divides, the viral DNA
is “read” and long chains of
proteins are made.

8 Budding:
Immature virus
pushes out of the
cell, taking some
cell membrane
with it. The
protease enzyme
starts processing
the proteins in the
newly forming
virus.

7 Assembly: Sets of viral protein
chains come together.

9 Immature

virus breaks
free of the
infected cell.

1 0 Maturation: The protease enzyme finishes cutting
HIWV protein chains into individual proteins that combine to
make a new working virus.

Revised Aprif 30, 2005

A Project of the New Mexico AIDS Education and Training Center. Partially funded by the National Library of Medicine
Fact Sheets can be downloaded from the Internet at hittp Awww . aidsinfonet.org




Video of HIV Life Cycle

* https://www.youtube.com/watch?v=fBPicJ-AZAk




Naming the categories

* Using the sheet provided can you put the categories names
into the headline section (this is the blue box)

 There is a clue by the amount of spaces for each drug name in
each category . The first one has been done for you!
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Fixed dose combination (STR) single tablet regime

Nukes; nucleoside or nucleotide reverse transcriptase inhibitors (NRTIs)
Non-nucleoside reverse transcriptase inhibitors (NNRTIs)

Integrase inhibitors (INIs)

CCRS5 Inhibitors (entry inhibitor)

Protease Inhibitor (Pls)

PK (pharmacokinetic) booster

Attachment Inhibitor

Maturation Inhibitor




* Now can you add in the names of each drug which belong to
each category?

* Along with the recommend dose for adults, any restrictions
(i.e. with or without food)

e And number of tablets taken?
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Fixed Dose Combination (STR) single tablet regime

NAME

Restrictions and
recommended dose

Ammount of Tablets

Atripla

Efavirenz 600mg +
emtricitabine 200mg
+Tenofovir DF 300mg

Take at night and not
with high fat meal

1 tablet a day

Eviplera

Rilpivirine 25mg +
emtricitabine 200mg
+ Tenofovir DF
300mg

Take with food

1 tablet a day

Odefsey

Rilpivirine 25mg +
emtricitabine 200mg
+ TAF 25mg

With food

1 tablet a day

Triumeq

Dolutegravir 50mg +
Abacavir 600mg +
lamivudine 300mg

With or without food

1 tablet

Genvoya

Elvitegravir 150mg +
cobicistat 150mg +
emtricitabine 200mg
+ TAF 10mg

Take with food

1 tablet a day

Stirbald

Elvitegravir 150mg +
cobicistat 150mg +
emtricitabine 200mg
+ Tenofovir DF
300mg

Take with food

1 tablet a day
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Nukes;@hucleoside@ rimhucleotide@everse@ranscript@nhibitors@NRTIs)E

SingleNukes

lamivudineH3TC)E

1EEBOOMgRbriz2 2l
150mgakenzs@bncelz
daily@ri@wiceRiailyR
dosel?

1EFEB OO0 Mg
2EFEL50 Mgkl

Abacavirl@
(Ziagen,@Epzicom[

2EEBOO0OmMmgFabletsk
takensRnceRailyRbriz
twiceRlaily@osel?

2T abletsk

Emtricitabine{FTC)R
(Emtriva)z

1EE2OO0OmMgRbnceRlayl

1ETabletHRIayR

Tenofovir@DFE
(Viread)R

1EXEBOOMGHablet@ncelz
azdayl?

1RTabletHRiayR

ZidovudineHAZT)E

1EE50mgftwiceRaily

2@ abletsk

ddizl
(Videx,@ADidanosine)R

1@ablet@mRay@ither;R?
125,F00,F250br[
400mg)@akeRD>NEmMmpty:
stomachR2hrsieforel
eating@

1FabletRIayR

DuallNukes

Truvada{TenofovirzandE
FTC)R

Tenofovir@DFEBOOmMgHE-=
emtricitabineFP200mg/

1ETabletHRiayR

DescovyHATAF)EI

TAFER5mgEa
EmtricitabineF2O0mg[?

1@ abletzhRHayF

KivexadAbacavirzandR
3tc)E

AbacavirlbO0 Mgz
lamivudineEB00mglI

1FTabletz:RHayR

CombivirAZTANdET)E

One@ablet@wicelzRIay

2FTabletszhRHayk

TripleNukesP

Trizivirl2

(AZTE-3TC+abacavir)R

One@ablet@wicelzRay@

2[@abletsRIay

Training
Academy

STEP-UP: Skills Training ta Empower Patients




Non-nucleoside@everseranscriptase@nhibitors§gNNRTI’s)E

Efavirenz?

NotAviththighFat@neal.ll

1ETablet®rBREabletsk]

1x®B00mgRabletrBEE | depending@nlosel
200mg@abletsEtEhighthl
Nevirapine200mgLl (7] 200mgnce@ailydor? | 1@rRETabletsk
(Viramune)B firstfl4@ays.Bl depending@vhetherf
Nevirapine00mgk ThenEZKR00mgRabletk | 200mgDrZ00mgk
(Viramunelpr)2 twiceRayRriRXE
200mgmnceRayFRE
1ER00mgBbrolongedr
release@ablet®nceE
dayp
Etravirinel P 1XER00mgRablet®wicell| 2ETabletsE@iayr
(Intelence)® alay@ake@vithFoodP
Rilpivirinel 1XER5mgablet®nceBl | 1ETabletzRiayk
(Edurant)z day@vith00kcal )2

Not to be used to treat HIV type 2 infections

Training
Academy

STEP-UP: Skills Tr




IntegrasenhibitorsdINIs)El

Raltegravirl
(Isentress)E

1XRZ00mgRabletEwicel
a@lay@vithBrAvithoutl
foodX

2[Tablets@EiayE

Elvitegravir@Vitekta)&
SeellsoBtibild)z

1@B5mgabletfncelAE

dayForflEBH0mgRableth
twicem@ay@f@rugk
resistance)s
WithBrivithoutfoodp

1ETablet@Rlay?

DolutegravirTicicay)&

1B OmgRablet@BncelE
day®rELEEBOmgRwicel
alayAf@rugesistancel
WithBrivithoutfoodp

1BrE2ETablets@RayE

£~ N

Cabotegravir Oral / injectable
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Dose dependant oral
(10mg — 60mg)
Injectable (800mg —
600mg loading dose




Entryfnihibitor]CCRSAnhibitors)?

MaravirocZ 150mgB00mgre 1r2DrAdabletsAR
600mgRsiirected@nd?| day@
depending®n@vhich
otherBlrugstredised?

T200 90mgfinjectioninder® | 2Enjections@lay?

(Fuzeon,@nfuvirtide) theBkinRwiceaya

bl
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Proteasednhibitors{Pls)E

Atazanavirl@
(Reyataz)z

1XEBOOmMmgabletHE-R
booster@nceZRlayl
withfood.FL50mgkndzl
200mgArelzlsol
availablel

1ETablet@lusEooster

Darunavirf
(Prezista)@

1EXEBOOmMgmplusiEboosterl]
oncel@RIayrizl
1XBOOM R lusFLOOMg
booster@wicezRIayEf
resistance.l
Take@vithFood?

1 rER2FEabletsHbasedR
on@ose)@lusi@boosters

Lopinavir@dKaletra)z
200/50@rF00/25mgkl

2XFER00/50mgRwicel
dailyEDREAXE
100/25mgwithRbril
withoutFoodR

4T ablestAising@hel
larger@oselD RBE
Tablets@ising@hel
smaller@osel

Foasamrenavirf@
(Telzir)

1ZEFOOmgRF100mgkl
Ritonavir@wicezRiaykl
TakeAvithDravithout?
food

2ETabletsERay@plusl
booster:

Saquinavirfl
(Invirase)r

2EBOOMgRwiceZR ayk
Take@vithFoodR

4FabletsERIay@lusk
boosterf

Tripranavirl@
(Aptivus)z

2BEE250mgwicezRlayl

take@vithHoodR

4T ablets@EIay@lusl?
boosterf?

Eid
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PharmacokineticthoostersiPK)a

Cobicistatl 150mgiablet®nce@? | Dependstbniboosted?
(Tybost)& dayisede@oboost? drugp
Atazanavir,@arunavirf
andElvitegravirf
RitonavirRTV)@ 100mgRabletsiisedt? | DependsBnPIRrugs?
Norvir@ different@osesf
[
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 Can you name where each drug works on the life cycle of HIV?
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AIDS infoNet

www.aidsinfonet.org

Fact Sheet Number 106

HIV LIFE CYCLE

2 Binding and Fusion: Virus binds to
a CD4 molecule and one of two
“coreceptors” (either CCR5 or CXCR4).
Receptor molecules are common on
the cell surface. Then the virus fuses
o with the cell.

1 Free Vlrus

cD4
ReceptyCCRS Receptor
CXCR4 Receptor

-

3 Infection: Virus
penetrates cell. Contents
emptied into cell.

—————

4 Reverse Transcription: Single
strands of viral RNA are converted
into double-stranded DNA by the
reverse transcriptase enzyme.

5 Integration: Viral DNA
is combined with the cell's
own DNA by the integrase
enzyme.

6 Transcription: When the
infected cell divides, the viral DNA
is “read” and long chains of
proteins are made.

8 Budding:
Immature virus
pushes out of the
cell, taking some
cell membrane
with it. The
protease enzyme
starts processing
the proteins in the
newly forming
virus.

7 Assembly: Sets of viral protein
chains come together.

/7

C—— 9 Immature
virus breaks
free of the
infected cell.

1 0 Maturation: The protease enzyme finishes cutting
HIV protein chains into individual proteins that combine to
make a new working virus.

Revised Aprif 30, 2005

AProject of the New Mexico AIDS Education and Training Center. Partially funded by the National Library of Medicine.
Fact Sheets can be downloaded from the Internet at http:/iwww aidsinfonet.org




Nukes; nucleoside or nucleoside reverse transcriptase
inhibitors (NRTIs)

AlDS InfoNet www _aidsinfonet.org Fact Sheet Number 106

HIV LIFE CYCLE

2 Binding and Fusion: Virus binds to
a CD4 molecule and one of two
“coreceptors” (either CCRS or CXCR4).
Receptor molecules are common on
the cell surface. Then the virus fuses
with the cell.

1 Free Virus

cbD4a
Receptor CCRS Receptor
/ CXCRA4 Receptor

/

3 Infection: Virus
penetrates cell. Contents
emptied into cell.

o & HIV RNA
3 B a——
— HIV DNA ,
4 Reverse Transcription: Single ~
strands of viral RNA are converted
into double-stranded DNA by the _
reverse transcriptase enzyme.
— —
i —
5 Integr: iral DNA

is combin th the cell’'s
own DNA e integrase \
enzyme.

6 Trans on: VWhen the ————

infected c ides, the viral DNA
is “read” and long chains of
proteins are made.

8 Budding:
Immature virus
pushes out of the
cell, taking some
cell membrane
with it. The
protease enzyme
starts processing

N
= =
< — A =
= the proteins in the
newly forming
virus.
“ A —— 9 Immature
virus breaks
free of the

infected cell.

7 Assembly: Sets of viral protein
chains come together.

1 0 Maturation: The protease enzyme finishes cutting
HIWV protein chains into individual proteins that combine to
make a new working virus.

Revised Aprif 30, 2005

A Project of the New Mexico AIDS Education and Training Center. Partially funded by the National Library of Medicine .
Fact Sheets can be downloaded from the Internet at httpAAvwww aidsinfonet.org
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Non-nucleoside reverse transcriptase inhibitors (NNRTIs)

AIDS infoNet

www aidsinfonet.org

HIV LIFE CYCLE

Fact Sheet Number 106

1 Free Virus

3 Infection: Virus
penetrates cell. Contents
emptied into cell.

/ HIV RNA
HIV DNA
4 Reverse Transcription: Single
strands of viral RNA are converted
into double-stranded DNA by the

reverse transcriptase enzyme.
—

5 Integrati
is combined
own DNA by
enzyme.

6 Transcri
infected cell divides, the viral DNA
is “read” and long chains of
proteins are made.

7 Assembly: Sets of viral protein
chains come together.

2 Binding and Fusion: Virus binds to
a CD4 molecule and one of two
“coreceptors” (either CCRS5 or CXCR4).
Receptor molecules are common on
the cell surface. Then the virus fuses
with the cell.

CcD4a
ReceptyCCR5 Receptor
CXCR4 Receptor

/

- T

Human
DNA

HIV =
— DNA

—
Humanr
DNA

8 Budding:
Immature virus
pushes out of the
cell, taking some
cell membrane
with it. The

protease enzyme
starts processing
the proteins in the
newly forming
virus.

.‘L

9 Immature
virus breaks
free of the

infected cell.

1 0 Maturation: The protease enzyme finishes cutting
HIWV protein chains into individual proteins that combine to
make a new working virus.

Revised Aprif 30, 2005

A Project of the New Mexico AIDS Education and Training Center. Partially funded by the National Library of Medicine
Fact Sheets can be downloaded from the Internet at http:AAwww aidsinfonet.org
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Intesrase inhihitors (INIg)

AlDS InfoNet www.aidsinfonet.org Fact Sheet Number 106

HIV LIFE CYCLE

2 Binding and Fusion: Virus binds to
a CD4 molecule and one of two
“coreceptors” (either CCRS5 or CXCR4).
Receptor molecules are common on
the cell surface. Then the virus fuses
with the cell.

1 Free Virus

CcD4

Rece-ptyCCRs Receptor
CXCR4 Receptor

-—

3 Infection: Virus
penetrates cell. Contents
emptied into cell.

4 Reverse Transcription: Single
strands of viral RNA are converted
into double-stranded DNA by the
reverse transcriptase enzyme.

5 Integration: Viral DNA
is combined with the cell's
own DNA by the integrase
enzyme.

6 Transcription: VWhen the
infected cell divides, the viral DNA
is “read” and long chains of
proteins are made.

8 Budding:
Immature virus
pushes out of the
cell, taking some
cell membrane
with it. The
protease enzyme
starts processing
the proteins in the
newly forming
virus.

7 Assembly: Sets of viral protein
chains come together.

D ] 9 Immature
virus breaks
free of the
infected cell.

1 0 Maturation: The protease enzyme finishes cutting
HIV protein chains into individual proteins that combine to
make a new working virus.

Revised Aprif 30, 2005

A Project of the New Mexico AIDS Education and Training Center. Partially funded by the National Library of Medicine.
Fact Sheets can be downloaded from the Internet at http:/Awww aidsinfonet.org




CCR5 Inhibitors (entry inhibitor)

Fact Sheet Number 106

AIDS infonet www.aidsinfonet.org
HIV LIFE CYCLE

2 Binding and Fusion: Virus binds to
a CD4 molecule and one of two
“coreceptors” (either CCRS5 or CXCR4).
Receptor molecules are common on
the cell surface. Then the virus fuses
with the cell.

1 Free Virus

cD4
ReceptyCCRS Receptor
CXCR4 Receptor

—

3 Infection: Virus
penetrates cell. Contents
emptied into cell.

—_—

4 Reverse Transcription: Single
strands of viral RNA are converted
into double-stranded DNA by the
reverse transcriptase enzyme.

5 Integration: Viral DNA
is combined with the cell’'s
own DNA by the integrase
enzyme.

6 Transcription: YWhen the
infected cell divides, the viral DNA
is “read” and long chains of
proteins are made.

8 Budding:
Immature virus
pushes out of the
cell, taking some
cell membrane
with it. The
protease enzyme
starts processing
the proteins in the
newly forming
virus.

7 Assembly: Sets of viral protein
chains come together.

M 9 Immature
virus breaks
free of the
infected cell.

-
I rall 1 0 Maturation: The protease enzyme finishes cutting

HIV protein chains into individual proteins that combine to

A make a new working virus.
ca‘ Revised Aprif 30, 2005

A Project of the New Mexico AIDS Education and Training Center. Partially funded by the National Library of Medicine
Fact Sheets can be downloaded from the Internet at http:/www aidsinfonet.org
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Protease Inhibitor (Pls)

AIDS InfoNet www.aidsinfonet.org Fact Sheet Number 106

HIV LIFE CYCLE

2 Binding and Fusion: Virus binds to
a CD4 molecule and one of two
“coreceptors” (either CCRS5 or CXCR4).
Receptor molecules are common on
the cell surface. Then the virus fuses
with the cell.

1 Free Virus

cD4

ReceptyCCRS Receptor
CXCR4 Receptor

-—

3 Infection: Virus
penetrates cell. Contents
emptied into cell.

4 Reverse Transcription: Single
strands of viral RNA are converted
into double-stranded DNA by the
reverse transcriptase enzyme.

5 Integration: Viral DNA
is combined with the cell’'s
own DNA by the integrase
enzyme.

6 Transcription: VWhen the
infected cell divides, the viral DNA
is “read” and long chains of

8 Budding:
proteins are made. o

Immature virus
pushes out of the
cell, taking some
cell membrane
with it. The
protease enzyme
starts processing
the proteins in the
newly forming
virus.

7 Assembly: Sets of viral protein
chains come together.

9 Immature
virus breaks
free of the

infected cell.

1 0 Maturation: The protease enzyme finishes cutting
HIV protein chains into individual proteins that combine to
make a new working virus.

Revised Aprif 30, 2005

A Project of the New Mexico AIDS Education and Training Center. Partially funded by the National Library of Medicine
Fact Sheets can be downloaded from the Internet at http:/Awww aidsinfonet org
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Pipeline

Cabotegravir / Rilpivirine Phase llIb Injection 8 weeks apart Market access 2019 ?
Treatment
Cabotegravir PreP Injection 8 weeks apart Market access 2020 ?
MK - 8591 NRTI Possible once / week oral  Phase |
Treatment Potential for injection /
PreP months apart
Possible PrEP use
Doravirine NNRTI Oral Phase llI
(MK-1439) Treatment

Monoclonal antibodies
VRCO1

Treatment / PrEP

Phase 1 for treatment
Phase Il for PrEP 8 weeks
apart

Results expected 2022

PRO 140 CCR5 specific Tx experienced Phase II/III
Treatment
Ibalizumab Treatment Phase Il Orphan drug / Tx
experienced
BMS 955176 Maturation Inhibitor STOPPED ENDED

Fostemsavir (BMS-663068)

Attachment Inhibitor

Phase lll safety and

Treatment efficacy study
Bictegravir (GS-9883) INSTI Phase llI
Treatment

WF Academy
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Drug names and classifications

You should now have the full current (2016/17) list of drugs
and classifications.

http://i-base.info/guides/category/arvs

http://www.aidsmeds.com/

http://www.pipelinereport.org/toc



http://i-base.info/guides/category/arvs
http://www.aidsmeds.com/
http://www.pipelinereport.org/toc

Thanks to;

* HIV i-base — a great resource in multiple languages
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