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Objectives

• Describe fundamentals of antiretroviral therapy (ART)

– Identify HIV antiretroviral drugs by mechanism/class, 
names, and coformulations

– Summarize current treatment guidelines for initiating ART 
(or at least know where to find them)



How do we characterize ART?

• Potency: 
– How effective suppressing HIV replication?

– log HIV RNA decline, % patients suppressed at a certain 
time period, rapidity of decline, duration of response

– PI, NNRTI, integrase inhibitors > potency than NRTI 

– Usually potency is more of an issue in salvage regimens



Min, et al. AIDS. 25(14):1737-1745, September 10, 2011.



Raffi, et al. Lancet 2013 (381): 735-43.  



How do we characterize ART?

• Adverse Events (AEs):

– Short- and long-term AEs 

– Co-morbidities play a role in long term AEs

– May be related to drug-drug interactions



How do we characterize ART?

• Tolerability: 

– Short-term side effects

– Dosing requirements, pill size & burden, route

– Patient (pill size) or medication (AEs) related



How do we characterize ART?

• Resistance: 

– Stay tuned…



Retrovirus Life Cycle

www.nwaetc.org



Retrovirus Life Cycle

Nucleos(t)ide RTI
TDF; TAF; ABC; 3TC; 
FTC; ZDV; ddI; d4T

www.nwaetc.org



Nucleos(t)ide Reverse 
Transcriptase Inhibitor (NRTI)

– Lamivudine (Epivir® 3TC)
– Emtricitabine (Emtriva® FTC)
– Abacavir (Ziagen® ABC)
– Tenofovir diisoproxil fumarate (Viread® TDF) 
– Tenfovir alafenamide (TAF- see coformulations)

– Zidovudine (Retrovir® AZT)
– Didanosine (Videx EC® ddI)
– Stavudine (Zerit® d4T)



NRTI Adverse Effects

• Class Effects
– Nausea (mild)
– Mitochondrial toxicity (historical interest?)

• ABC
– Hypersensitivity
– HLA-B*5701 mediated (NPV 100%)

• TDF
– Renal toxicity
– Tubulopathy; Fanconi’s syndrome
– TAF avoids this (↓[plasma] ↑[cellular])



Retrovirus Life Cycle

Nucleoside RTI
TDF; TAF; ABC; 3TC; 
FTC; ZDV; ddI; d4T

Non-Nucleoside RTI
EFV; NVP

etravirine (ETR) 
rilpivirine (RPV)

www.nwaetc.org



Non-Nucleoside Reverse 
Transcriptase Inhibitors (NNRTI)

– Efavirenz (Sustiva® EFV)
– Etravirine (Intelence® ETR)
– Rilpivirine (Edurant® RPV)

– Nevirapine (Viramune® NVP)
– Delavirdine (Rescriptor® DLV)



NNRTI Adverse Effects

• Class Effects
– Rash (including Stevens-Johnson syndrome)
– Hepatotoxicity

• EFV
– Neuropsychiatric: abnormal dreams, dizziness, impaired concentration
– Pregnancy risk
– Dyslipidemia 
– Suicidality

• ETR & RPV
– Rash (including SJS)

Low resistance threshold



Retrovirus Life Cycle

Nucleoside RTI
TDF; TAF; ABC; 3TC; 
FTC; ZDV; ddI; d4T

Protease Inhibitors
ATV; DRV; LPVr; FPV; SQV; 

IDV; RTV; NFV; TPV

Non-Nucleoside RTI
EFV; NVP

etravirine (ETR) 
rilpivirine (RPV)

www.nwaetc.org



Protease Inhibitors (PI)

– Darunavir (Prezista® DRV)
– Atazanavir (Reyataz® ATV)
– Ritonavir (Norvir® RTV, r) – boosting only
– [Cobicistat (Tybost® COBI, c) – boosting only]
– Fosamprenavir (Lexiva® FPV)
– Lopinavir + Ritonavir (Kaletra® LPVr)

– Indinavir (Crixivan® IDV)
– Nelfinavir (Viracept® NFV)
– Saquinavir (Invirase® SQV) 
– Tipranavir (Aptivus® TPV)
– Amprenavir (Agenerase® APV)



PI Adverse Effects
• Class Effects:

– Diarrhea (most boosted PI, RTV dose is key) 
– Nausea
– Metabolic

• Fat deposition- lipodystrophy/lipohypertrophy
– Abdomen, buffalo hump

• Increased cholesterol and/or triglycerides
– Less with ATV, DRV

• Insulin resistance 
– Darunavir (and TPV, FPV) – sulfa-related rash
– Hepatotoxicity: TPV and DRV > others?
– Cobicistat: increased Cr 
– Atazanavir (and indinavir)

• Increased bilirubin (possible jaundice)
• Kidney stones

High resistance threshold



Retrovirus Life Cycle

Nucleoside RTI
TDF; TAF; ABC; 3TC; 
FTC; ZDV; ddI; d4T

Integrase Inhibitors
raltegravir (RAL)

elvitegravir (EVG)
dolutegravir (DTG)

Protease Inhibitors
ATV; DRV; LPVr; FPV; SQV; 

IDV; RTV; NFV; TPV

Non-Nucleoside RTI
EFV; NVP 

etravirine (ETR) 
rilpivirine (RPV)

www.nwaetc.org



Integrase Strand Transfer Inhibitors (INSTI)

– Raltegravir (Isentress® RAL)
– Elvitegravir (Vitekta® EVG) – coformulated in Stribild® and Genvoya®

– Dolutegravir (Tivicay® DTG) – coformulated in Triumeq®



Retrovirus Life Cycle

Entry Inhibitors
enfuvirtide (ENF; T20)

maraviroc (MVC)

Nucleoside RTI
TDF; TAF; ABC; 3TC; 
FTC; ZDV; ddI; d4T

Integrase Inhibitors
raltegravir (RAL)

elvitegravir (EVG)
dolutegravir (DTG)

Protease Inhibitors
ATV; DRV; LPVr; FPV; SQV; 

IDV; RTV; NFV; TPV

Non-Nucleoside RTI
EFV; NVP

etravirine (ETR) 
rilpivirine (RPV)

www.nwaetc.org



ART Co-formulations
• Epzicom® ABC/3TC
• Truvada® TDF/FTC
• Descovy® TAF/FTC
• Atripla® EFV/TDF/FTC
• Complera® RPV/TDF/FTC
• Odefsey® RPV/TAF/FTC
• Stribild® EVGc/TDF/FTC
• Genvoya® EVGc/TAF/FTC
• Triumeq® DTG/ABC/3TC
• Prezcobix® DRVc
• Evotaz® ATVc
• Combivir® AZT/3TC
• Trizivir® AZT/ABC/3TC



Panel on Antiretroviral Guidelines for Adults and Adolescents. 
Guidelines for the use of antiretroviral agents in HIV-1-infected adults and adolescents. 
Department of Health and Human Services. 
Available at http://aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf.



DHHS evidence ratings

• Recommendations
A. Strong
B. Moderate
C. Optional

• Evidence
I. RCT
II. Observational studies
III. Expert opinion



When to start?

Panel on Antiretroviral Guidelines for Adults and Adolescents. 
Guidelines for the use of antiretroviral agents in HIV-1-infected adults and adolescents. 
Department of Health and Human Services. 
Available at http://aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf.













What to start?

Panel on Antiretroviral Guidelines for Adults and Adolescents. 
Guidelines for the use of antiretroviral agents in HIV-1-infected adults and adolescents. 
Department of Health and Human Services. 
Available at http://aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf.



DHHS evidence ratings & ART categories

• Recommendations
A. Strong
B. Moderate
C. Optional

• First-line ART regimen categories
– Recommended: RCTs show efficacy/durability; favorable 

tolerability/toxicity
– Alternative: Effective & tolerable, but with potential 

disadvantages; may be preferred for some patients.

• Evidence
I. RCT
II. Observational studies
III. Expert opinion



What to start? 
Recommended first-line regimens

INSTI-based

DTG/ABC/3TC1

DTG + TDF/FTC
EVGc/TDF/FTC2

EVGc/TAF/FTC3

RAL + TDF/FTC

AI

PI-based DRVr + TDF/FTC AI

1If HLA-B57*01 NEGATIVE
2If CrCl ≥70 mL/min
3If CrCl ≥30 mL/min



Recommended first-line ART 
regimen components - INSTIs

PROS CONS

INSTI
-DTG
-EVGc
-RAL

•Good virologic response
•Well tolerated/few AEs
•Few drug-drug interactions
•Preserves PIs/NNRTIs
•High resistance barrier (DTG)
•DTG “superior” to EFV & 
DRVr

•BID dosing (RAL)
•Low resistance barrier
(RAL & EVG)
•Less experience w/ class
•Requires boosting (EVG)
•Potential CYP3A drug-
interactions with COBI
•AEs: myopathy/rhabdo, 
skin reactions



Recommended first-line ART 
regimen components - PIs

PROS CONS

PI 
-DRVr

•QD dosing
•High resistance barrier
•Resistance uncommon 
w/ failure
•Experience w/ class
•Preserves IIs/NNRTIs

•↑ metabolic effects
•GI intolerance
•Drug-drug interactions (CYP3A)
•↑ pill burden



What to start? 
Alternative first-line regimens

NNRTI-based EFV/TDF/FTC
RPV/TDF/FTC1 BI

PI-based

ATVr + TDF/FTC
ATVc + TDF/FTC2

DRVr + ABC/3TC3

DRVc + TDF/FTC2

DRVc + ABC/3TC2,3

BI
BI
BII
BII
BIII

1If HIV RNA <100,000 cps/mL & CD4 cells >200/mm3

2If CrCl ≥70 mL/min
3If HLA-B57*01 NEGATIVE



TAF – The newest NRTI

• Tenofovir AlaFenamide
– Pro-drug of active TFV
– More stable in plasma
– Intracellular metabolism
– Increased bioavailability 

with cobicistat



Virologic efficacy



Renal & bone effects



TAF forms available

TAF/FTC/EVGc TAF/FTC/RPV TAF/FTC

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjRu6Xq4JvMAhXCHT4KHVyFCqAQjRwIBw&url=http://www.drugs.com/newdrugs/fda-approves-odefsey-emtricitabine-rilpivirine-tenofovir-alafenamide-hiv-1-infection-4351.html&bvm=bv.119745492,d.cWw&psig=AFQjCNH0pRlNLDg96zdKb1F890HoUTKKjA&ust=1461191480565213
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjRu6Xq4JvMAhXCHT4KHVyFCqAQjRwIBw&url=http://www.drugs.com/newdrugs/fda-approves-odefsey-emtricitabine-rilpivirine-tenofovir-alafenamide-hiv-1-infection-4351.html&bvm=bv.119745492,d.cWw&psig=AFQjCNH0pRlNLDg96zdKb1F890HoUTKKjA&ust=1461191480565213
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi2n9ik4ZvMAhUMGj4KHdKSAeUQjRwIBw&url=http://betablog.org/fda-approves-descovy-an-updated-version-of-truvada-but-not-for-prep/&bvm=bv.119745492,d.cWw&psig=AFQjCNFYUpT5M5L9xUgVM5PSr_-JTqdR7A&ust=1461191666415119
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi2n9ik4ZvMAhUMGj4KHdKSAeUQjRwIBw&url=http://betablog.org/fda-approves-descovy-an-updated-version-of-truvada-but-not-for-prep/&bvm=bv.119745492,d.cWw&psig=AFQjCNFYUpT5M5L9xUgVM5PSr_-JTqdR7A&ust=1461191666415119


What to start?
• Questions to consider: 

– Baseline renal insufficiency? 
• Avoid TDF – use ABC or TAF
• Avoid cobicistat with TDF if CrCl ≤70 mL/min
• Avoid cobicistat if CrCl ≤30 mL/min

– Importance of pill burden?
• Single pill? 
• QD vs. BID?

– GERD/acid suppression? 
• Avoid ATV and RPV

– Sulfa allergy? 
• Caution with DRV? 

– DRV allergy rare (<2%); more frequent with TMP-SMX allergy (OR>4)
Buijs, et al. AIDS 2015; 29: 785-91 

– Drug interactions?



Monitoring after ART initiation

http://aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf.



Drug-drug interactions:
All PIs are CYP3A4 inhibitors

Contraindicated
• Statins

Simvastatin
Lovastatin

• Fluticasone
• Rifampin
• Amiodarone
• Triazolam
• Quindine

Major Interactions
• Phosphodiesterase Type 5 

inhibitors
• Oral Contraceptives
• Azole Antifungals
• NNRTIs
• Methadone
• Anticonvulsants
• Rifabutin
• Midazolam



Summary

• ART characteristics
– Potency
– Adverse events
– Tolerability
– Resistance

• Start ART as early as possible

• Use “recommended” regimens unless there is a 
compelling reason not to 
– See Table 7 in the DHHS Guidelines
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Objectives

• Define the basics of HIV resistance

– How…does resistance develop? 
– When…is resistance testing recommended? 
– [Viral fitness and reversion]
– What…should I use to test for resistance?
– Who…are patients with resistance? 
– Where…do I go for more information? 



How do we characterize ART?

• Resistance: 
– Development of genetic mutations in viral DNA that make 

that strain less sensitive to a drug

– Drugs have different thresholds to resistance.  
• High threshold = several steps need to take place for a 

viral strain to become resistant
• Medications with a “low threshold” should be 

combined with potent active agents in a regimen



How does resistance develop?

Insufficient drug level

Viral replication in the 
presence of drug

Resistant virus

Poor adherence

Social/personal issues
Regimen issues

Toxicities
Poor potency

Wrong dose

Host genetics

Poor absorption

Rapid clearance

Poor activation

Drug interactions



How does resistance develop?

Continuation of a failing ART regimen after early resistance has 
developed selects for expansion of resistance



True or False?

The patients with the lowest levels of 
adherence are the most likely to 
develop resistance to their ARVs



What is the relationship between adherence 
and resistance?
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Testing for Drug Resistance

 Before initiation of ART:
 Transmitted resistance in 6-16% of HIV-infected patients
 In absence of therapy, resistance mutations may decline over 

time and become undetectable by current assays, but may 
persist and cause treatment failure when ART is started

 Identification of resistance mutations may optimize treatment 
outcomes

 Resistance testing (genotype) recommended for all at entry 
to care

 Recommended for all pregnant women

 Patients with virologic failure:
 Perform while patient is taking ART, or ≤4 weeks after

discontinuing therapy
 Interpret in combination with history of ARV exposure

and ARV adherence

May 2014 www.aidsetc.org54



Treatment-Experienced Patients: 
Virologic Failure, Definitions

 Virologic failure:
 Inability to achieve or maintain HIV RNA <200 copies/mL 

 Incomplete virologic response: 
 Confirmed HIV RNA ≥200 copies/mL after 24 weeks on ART 

 Virologic rebound:
 Confirmed HIV RNA ≥200 copies/mL after virologic

suppression 

 Virologic blip:
 An isolated detectable HIV RNA level that is followed by a 

return to virologic suppression

 Virologic suppression:
 Confirmed HIV RNA below LLOD (eg, <50 copies/mL)

May 2014 www.aidsetc.org55



Treatment-Experienced Patients: 
Management of Virologic Failure

 Carefully assess causes of virologic failure; 
management will vary according to cause

 Check HIV RNA, CD4 count, ART history, prior 
and current ARV resistance test results
 Resistance test should be done while patient is 

taking the failing regimen, or within 4 weeks of 
treatment discontinuation

 If >4 weeks since ARV discontinuation, resistance 
testing may still provide useful information, though 
it may not detect previously selected mutations

May 2014 www.aidsetc.org56



HIV fitness

• Fitness can be measured:
– In the lab:

– Replicative capacity

– In the patient
– Current viral load

• It can explain some phenomena:
– Meds that shouldn’t be active having an impact:

• 3TC/FTC, other NRTIs 

– Duration of resistance mutations



Reversion to Predominant Wild-Type Virus 
After Discontinuing ART

Illustration by David Spach, MD



Drug Resistance Testing: 
Recommendations

RECOMMENDED COMMENT

Acute HIV infection, 
regardless of 
whether treatment is 
to be started

To determine if resistant virus was transmitted; 
guide treatment decisions.
If treatment is deferred, consider repeat testing 
at time of ART initiation.
Genotype preferred.

Chronic HIV 
infection, at entry 
into care

Transmitted drug-resistant virus is common in 
some areas; is more likely to be detected earlier 
in the course of HIV infection.
If treatment is deferred, consider repeat testing 
at time of ART initiation.
Genotype preferred to phenotype.
Consider integrase genotypic resistance assay if 
integrase inhibitor resistance is a concern.

May 2014 www.aidsetc.org59



RECOMMENDED COMMENT
Virologic failure during 
ART

To assist in selecting active drugs for a new 
regimen. 
Genotype preferred if patient on 1st or 2nd 
regimen; add phenotype if known or 
suspected complex drug resistance pattern.
If virologic failure on integrase inhibitor or 
fusion inhibitor, consider specific genotypic 
testing for resistance to these to determine 
whether to continue them.
(Coreceptor tropism assay if considering use 
of CCR5 antagonist; consider if virologic 
failure on CCR5 antagonist.)

Suboptimal 
suppression of viral 
load after starting ART

To assist in selecting active drugs for a new 
regimen.

Drug Resistance Testing: 
Recommendations (2)

May 2014 www.aidsetc.org60



Drug Resistance Testing: 
Recommendations (4)

NOT USUALLY 
RECOMMENDED

COMMENT

After discontinuation
(>4 weeks) of ARVs

Resistance mutations may become 
minor species in the absence of 
selective drug pressure.

Plasma HIV RNA <500 
copies/mL

Resistance assays cannot be 
performed consistently if HIV RNA is 
low.

May 2014 www.aidsetc.org61



Clinical utility of HIV-1 genotyping and 
expert advice: the Havana trial

Tural, et al. AIDS. 16(2):209-218, January 25, 2002.



What should I use to test for resistance?

1. Genotype

2. Phenotype

3. Virtual phenotype

4. Co-receptor tropism (Trofile®)



Genotype Assay

PATIENT PLASMA
(>200 µL) total RNA cDNA PR/RT GENES

(amplicon)

Viral PR/RT gene isolation

extraction RT PCR

C T A G C A C GT
Automated DNA 
sequencingSequence interpretation

AAA GAC AGT

Lys Asp Ser

Codon

AAA AAC AGC

Lys Asn Ser

Mutation Silent mutation



M184V

M = Methionine
184 = the codon #
V = Valine

A mutation at codon  
#184 in the gene 
Reverse Transcriptase  
codes for a Valine 
residue where 
normally a Methionine 
residue is found.





Phenotypic 
Resistance 

Testing
• Tests viability of a synthetic 

version of the patient’s HIV 
in the presence of 
antiretroviral agents

• Similar to traditional 
bacterial antibiotic 
susceptibility assays

• Results reported as fold-
change in susceptibility to 
antiretroviral agents



Drug Concentration
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Reviewed in Wilson.  AIDS Read 2000;10:469.

Phenotype Resistance Testing



Phenotype



Genotypic vs. Phenotypic Resistance Tests 

Genotypic Phenotypic

Basis of test Detects drug resistance mutations 
present in relevant viral genes

Measures the ability of a virus to grow in 
different antiretroviral drug concentrations

Interpretation Requires knowledge of mutations 
selected by individual antiretrovirals 

and potential for cross-resistance 
conferred by certain mutations 

Visual interpretation by bars indicating 
susceptibility to individual agents

Sensitivity Enhanced sensitivity for 
detecting mixtures of wild-type 

and resistant virus 

Results reflect susceptibility of dominant 
viral species

Availability of results 1-2 wks 2-3 wks 

Relative cost Lower cost than phenotypic assays Higher cost than genotypic assays 

http://aidsinfo.nih.gov/contentfiles/AdultandAdolescentGL.pdf.



The Virtual Phenotype

Genotype

ProteaseRTHIV

Access Data

Genotype & Phenotype 
DataVirtual Phenotype

Wild-type HIV

Resistant  HIV

Illustration by David Spach, MD



The Virtual Phenotype
Sample report





http://www.trofileassay.com/index.html



© 2015. IAS–USA
Wensing et al. Top Antivir Med. 2015;23(4):132-141. 

Updates, user notes, and references available at www.iasusa.org. 

IAS–USA Drug Resistance Mutations Group

IAS–USA is a not-for-profit, HIV clinical specialist–education organization. 
It is entirely different from and not affiliated with the International AIDS Society.

2015 Update of the Drug Resistance 
Mutations in HIV-1

Annemarie M. Wensing, MD, PhD; Vincent Calvez, MD, PhD; Huldrych F. 
Günthard, MD; Victoria A. Johnson, MD; Roger Paredes, MD, PhD; Deenan 
Pillay, MD, PhD; Robert W. Shafer, MD; and Douglas D. Richman, MD

Top Antivir Med. 23(4):132-141. Updates available at 
www.iasusa.org.



© 2015. IAS–USA
Wensing et al. Top Antivir Med. 2015;23(4):132-141. 

Updates, user notes, and references available at www.iasusa.org. 

Mutations in the Reverse Transcriptase Gene Associated With Resistance to 
Reverse Transcriptase Inhibitors (cont’d) 

Abacavir

Didanosine

Emtricitabine

Lamivudine

Stavudine

Tenofovir

Zidovudine



© 2015. IAS–USA
Wensing et al. Top Antivir Med. 2015;23(4):132-141. 

Updates, user notes, and references available at www.iasusa.org. 

Mutations in the Reverse Transcriptase Gene Associated With Resistance to 
Reverse Transcriptase Inhibitors (cont’d) 

Nonnucleoside Analogue Reverse Transcriptase Inhibitors (NNRTIs)

Etravirine

Efavirenz

Nevirapine

Rilpivirine



© 2015. IAS–USA
Wensing et al. Top Antivir Med. 2015;23(4):132-141. 

Updates, user notes, and references available at www.iasusa.org. 

Mutations in the Protease Gene Associated With Resistance to Protease Inhibitors

Atazanavir 
+/-ritonavir

Darunavir/
ritonavir

Fosamprenavir/
ritonavir

Indinavir/
ritonavir

Lopinavir/
ritonavir



© 2015. IAS–USA
Wensing et al. Top Antivir Med. 2015;23(4):132-141. 

Updates, user notes, and references available at www.iasusa.org. 

Mutations in the Integrase Gene Associated With Resistance to Integrase 
Strand Transfer Inhibitors

Dolutegravir

Elvitegravir

Raltegravir



ART resistance pearls

• M184V – Common NRTI mutation; “goes away” quickly
– Changes viral fitness

• K103N – Common NNRTI mutation; “stays around” longer 
– Most common transmitted resistance

• NNRTI resistance can occur after a single dose, and after 
stopping a co-formulated combination

• Resistance “barrier”: PIs > IIs > NRTIs ≥ NNRTIs
• First-line PI failure without resistance can occur – Why?
• Order integrase resistance test separately 
• Concept of viral “fitness” and “reversion”



Summary

• HIV resistance should be considered at all 
points of care

• Check resistance using a genotype
– At initial visit (if not already controlled on ART)
– Before ART start
– At virologic failure

• Use external resources and local expertise
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Objectives

• Recognize US guidelines for pre-exposure 
prophylaxis (PrEP) and non-occupational 
post-exposure prophylaxis (nPEP)



PrEP: Pre-Exposure Prophylaxis

• How does it work?
– Uninfected person takes ART
– May prevent replication of virus & infection

• Daily dosing of (and adherence to) TDF/FTC 



June 2013
CDC Interim Guidance:
PrEP for IDU

PrEP Timeline
November 2010
iPrEx

January 2011
CDC Interim Guidance: 
PrEP for MSM

August 2012 
TDF2 
Partners PrEP

August 2012
CDC Interim Guidance:
PrEP for 
heterosexuals

July 2012
FEM-PrEP

June 2013
Bangkok TDF Study

July 2012
FDA Approval
TDF/FTC PrEP

May 2014
US Public Health Service
Clinical Practice 
Guidelines for PrEP

March 2013
VOICE



PrEP Studies

• iPrEX- mostly MSM, TDF/FTC once-daily reduced 
the risk of HIV infection by 42% overall
– 92% among participants with blood drug levels 

indicating regular use 
• Partners PrEP and TDF2- heterosexual couples in 

Africa, TDF/FTC or TDF alone reduced the risk of 
HIV acquisition by about 65%-75% 

• Bangkok Tenofovir Study- IDU, daily TDF alone 
reduced HIV acquisition among IVDU ~50% 

Grant et al. N Engl J Med. 2010;363(27):2587
Baeten et al. N Engl J Med. 2012;367(5):399
Thigpen N Engl J Med. 2012;367(5):42
Choopanya Lancet. 2013;381(9883):2083



http://www.cdc.gov/hiv/pdf/guidelines/PrEPguidelines2014.pdf



http://www.cdc.gov/hiv/pdf/guidelines/PrEPguidelines2014.pdf



PrEP: Candidates

Substantial risk of acquiring HIV infection
• Men who have sex with men (MSM)

– HIV-positive sexual partner
– Recent bacterial STI
– High number of sex partners
– History of inconsistent/no condom use
– Commercial sex work

http://www.cdc.gov/hiv/pdf/guidelines/PrEPguidelines2014.pdf



PrEP: Candidates

Substantial risk of acquiring HIV infection
• Transgender individuals

– Engaging in high-risk sexual behaviors

http://www.cdc.gov/hiv/pdf/guidelines/PrEPguidelines2014.pdf



PrEP: Candidates

Substantial risk of acquiring HIV infection
• Heterosexual women and men

– HIV-positive sexual partner
– Recent bacterial STI
– High number of sex partners
– History of inconsistent/no condom use
– Commercial sex work
– High-prevalence area or network

http://www.cdc.gov/hiv/pdf/guidelines/PrEPguidelines2014.pdf



PrEP: Candidates

Substantial risk of acquiring HIV infection
• Injection drug users (IDU)

– HIV-positive injecting partner
– Sharing injection equipment
– Recent drug treatment (but currently injecting)

http://www.cdc.gov/hiv/pdf/guidelines/PrEPguidelines2014.pdf



PrEP: Clinical Eligibility

• Documented negative HIV test 
• No signs/symptoms of acute HIV infection
• Normal renal function
• No contraindicated medications
• Documented hepatitis B infection & 

vaccination status

http://www.cdc.gov/hiv/pdf/guidelines/PrEPguidelines2014.pdf



PrEP: HIV Testing

• Are signs/symptoms of acute HIV present 
now or in prior 4 weeks?
– Option 1: retest antibody in one month
– Option 2: HIV antibody/antigen assay
– Option 3: HIV-1 viral load

http://www.cdc.gov/hiv/pdf/guidelines/PrEPguidelines2014.pdf



Acute HIV Infection

Symptoms
• Fever
• Fatigue
• Myalgia
• Skin rash
• Headache
• Pharyngitis
• Cervical Lymphadenopathy
• Arthralgia
• Night sweats
• Diarrhea

Daar ES, Pilcher CD, Hecht FM. Curr Opin HIV AIDS. 2008;3(1):10-15.



Providing PrEP

Before starting PrEP:
• Clinical eligibility
• Educate

– Side effects
– Limitations
– Daily adherence
– Symptoms of seroconversion
– Monitoring schedule
– Safety
– Criteria for discontinuation

• Partner information
• Social history: housing, substance use, mental health, domestic violence

Every visit:
Assess adherence
Risk reduction counseling
Provide condoms

www.hivguidelines.org



Providing PrEP

After confirmation of clinical eligibility:
• Prescribe no more than 90-day supply of PrEP

– Truvada 1 tablet PO daily 
(TDF 300mg + FTC 200mg)
– Insurance prior approval?
– Truvada for PrEP Medication Assistance Program

Every visit:
Assess adherence
Risk reduction counseling
Provide condoms

http://www.cdc.gov/hiv/pdf/guidelines/PrEPguidelines2014.pdf



Discontinuing PrEP

• Positive HIV result
• Acute HIV signs or symptoms
• Non-adherence
• Renal disease
• Changed life situation: lower HIV risk

http://www.cdc.gov/hiv/pdf/guidelines/PrEPguidelines2014.pdf



http://www.cdc.gov/hiv/guidelines/preventing.html



nPEP

Non-occupational Post-exposure Prophylaxis
• High risk exposure
• ≤72 hours after exposure
• Laboratory evaluation 
• 28 day course
• Preferred: TDF/FTC + RAL or DTG
• Follow-up testing

http://www.cdc.gov/hiv/guidelines/preventing.html



• Resources for ART interactions:
– http://aidsetc.org/aidsetc?page=cg-702_drug-drug_interactions
– http://hivinsite.ucsf.edu/interactions
– http://www.hiv-druginteractions.org/
– http://aidsinfo.nih.gov/contentfiles/lvguidelines/adultandadolescentgl.pdf

• Resources for ART resistance interpretation: 
– https://www.iasusa.org/content/drug-resistance-mutations-in-HIV
– http://hivdb.stanford.edu/
– http://www.aidsetc.org/ppt/p02-et/et-01-00/nw_arv-resist-testing.ppt

• Resources for PrEP & nPEP
– http://www.cdc.gov/hiv/guidelines/preventing.html
– http://nccc.ucsf.edu/clinician-consultation/pep-post-exposure-prophylaxis/

http://aidsetc.org/aidsetc?page=cg-702_drug-drug_interactions
http://hivinsite.ucsf.edu/interactions
http://www.hiv-druginteractions.org/
http://aidsinfo.nih.gov/contentfiles/lvguidelines/adultandadolescentgl.pdf
https://www.iasusa.org/content/drug-resistance-mutations-in-HIV
http://hivdb.stanford.edu/
http://www.aidsetc.org/ppt/p02-et/et-01-00/nw_arv-resist-testing.ppt
http://www.cdc.gov/hiv/guidelines/preventing.html
http://nccc.ucsf.edu/clinician-consultation/pep-post-exposure-prophylaxis/
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