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BACK TO BASICS
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How many HIV virions are produced a day in an 
infected person?

1. 1
2. ~ 1000
3. 570,342
4. ~ 1 million
5. > 1 billion
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At steady state, when an actively producing cell dies, it 
is replaced by how many newly infected cells?

1. One
2. Twenty – Five
3. One Hundred
4. One Thousand
5. It depends on the viral load
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Slide #22Timeline of ARV Approvals
1987: 1st NRTI Approved

1995: 1st PI 

1996: 1st NNRTI 

2003: 1st Fusion Inhibitor

The Future:  Capsid 
inhibitors, Gag inhibitors

ntRTI

1987: Zidovudine

1995: Lamivudine, Invirase®

1996: Nevirapine, Ritonavir, Indinavir

2003: T-20, Atazanavir, Emtricitabine,          
Fosamprenavir

2005: Tipranavir

2006: Darunavir

2007: Maraviroc

2008:  Raltegravir, Etravirine

2011:  Rilpivirene

2012:  Elvitegravir / Cobicistat

2013:  Dolutegravir

2015:  Tenofovir alafenamide (TAF)

2017:  Bictegravir

2018:  Doravirine

1991: Didanosine 

1992: Zalcitabine

1994: Stavudine

1997: Delavirdine, Nelfinavir, Fortovase®

1998: Abacavir, Efavirenz

1999: Amprenavir

2000: Lopinavir/ritonavir

2001: Tenofovir Disoproxil Fumarate (TDF)

2007: 1st CCR5 Inhibitor

2008: 1st Integrase Inhibitor



When should antiretroviral therapy be started?  
At a CD4 count of:

A. 200 cells/ul or less
B. 200 – 350 cells /ul
C. 350 – 500 cells /ul
D. 500 – 750 cells/ul
E. Any CD4 count



Inverse Probability Weighted Cox Regression 
Multivariate Analysis

*Stratified by Cohort and Year

Relative 
Hazard 
(RH)*

95% 
Confidence 

Interval
P-value

Deferral of HAART at 351-500 1.7 1.4, 2.1 <0.001

Female Sex 1.1 0.9, 1.5 0.290

Older Age (per 10 years) 1.6 1.5, 1.8 <0.001
Baseline CD4 count (per 100  
   cells/mm3) 0.9 0.7, 1.0 0.083

•  Results were similar when restricting the analysis to the 77% of 
   participants with baseline HIV RNA data

•  Adjusted RH for deferral vs. immediate treatment was also 1.7
   95% C.I. 1.4, 2.2; p <0.0001

•  HIV RNA was not an independent predictor of mortality



Relative Time on Treatment…
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HARM?
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Question 

Seems like we are now starting ARV 
therapy for about everyone, what 
about starting therapy immediately 
at time of diagnosis?
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Question 

What regimen should I use 
as initial therapy?
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Saag MS, Benson CA, Gandhi RT, et al. Antiretroviral drugs for treatment and prevention 
of HIV infection in adults: 2018 recommendations of the International Antiviral 
Society-USA Panel. JAMA. 2018;320(4):1-18.



Slide 30 of 51Slide 30 of 50

Recommended Initial Regimens: InSTI Plus 2 nRTIs

• Bictegravir/TAF/emtricitabine

• Dolutegravir/abacavir/lamivudine

• Dolutegravir plus TAF/emtricitabine

Saag, Benson, Gandhi, et al, JAMA, 2018.
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Tenofovir DF (TDF) Versus Tenofovir Alafenamide (TAF)

Lymphoid CellsGut Plasma

TFV

TFV-MP

TFV-DP

TDF = tenofovir disoproxil fumarate; TFV = tenofovir; MP = monophosphate; DP = diphosphate

TDF TDF
P

P

TFV

Active drug

TAF TAFTAF

Cathepsin A
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ARS Question 3:

Which ARV drug is most likely to cause a 0.1 mg/dl jump in 
serum creatinine 1 week after starting Rx?

1.Bictegravir
2.Tenofovir DF
3.Tenofovir AF
4.Atazanavir
5.Emtricitabine



Tenofovir and COBI Interact with Distinct Renal Transport Pathways

•The active tubular secretion of tenofovir and the effect of COBI on creatinine are 
mediated by distinct transport pathways in renal proximal tubules

Anion Transport Pathway

OAT3

MRP4

Blood
(Basolateral)

Urine
(Apical)Active Tubular Secretion

ATPOAT1

Cation Transport Pathway

Blood
(Basolateral)

Urine
(Apical)Active Tubular Secretion

OCT2
H+MATE1

COBI
CreatinineTenofovir

Ray A, et al. Antimicro Agents Chemo 2006;3297-3304
Lepist E, et al. ICAAC 2011; Chicago. #A1-1724Slide 18 of 48
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EFV/FTC/TDF QD

EFV/FTC/TDF QD
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Question 

Do I change ARV regimen in a 
patient with a discordant CD4 
count response?



What is Immunologic Failure ?
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Virologic Responses on Antiretroviral Therapy
Virologic Suppression

Source: 2016 DHHS Antiretroviral Therapy Guidelines. AIDS Info.

A confirmed HIV RNA level below the limit of assay detection (e.g., <48 copies/mL).

Antiretroviral Therapy Started

50
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Virologic Responses on Antiretroviral Therapy
Virologic Blip

Source: 2016 DHHS Antiretroviral Therapy Guidelines. AIDS Info.

After virologic suppression, an isolated detectable HIV RNA level followed by return to virologic suppression.

Antiretroviral Therapy Started

50
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Question 

How should I counsel a patient 
with undetectable HIV RNA about 
sexual transmission risk?
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22nd IAS, Amsterdam, Netherlands, July 23-27, 2018



U=U: Undetectable=Untransmittable

https://www.preventionaccess.org/abouthttps://www.preventionaccess.org/about, 
https://www.health.ny.gov/diseases/aids/ending_the_epidemic/https://www.preventionaccess.org/about, 
https://www.health.ny.gov/diseases/aids/ending_the_epidemic/, 
https://www.cdc.gov/hiv/library/dcl/dcl/092717.html 

https://www.preventionaccess.org/about
https://www.health.ny.gov/diseases/aids/ending_the_epidemic/
https://www.cdc.gov/hiv/library/dcl/dcl/092717.html


‘Ending HIV in 
Alabama’ Scientific 
Working Group

“90” Testing & 
Prevention

M Kempf

“90” Viral 
Suppression

T Overton

“90” On ART &     
Care 

Engagement
A Rana

J Marrazzo, Director
A Rana, Co-Director

J Rastegar, Program Coordinator

Community Engagement
Biostatistics & Analytics

Goal: Answer fundamental questions 
about HIV care in AL

•What aspects of our approach to HIV 
prevention and care are effective? 

•What populations are not being served 
sufficiently or at all? 

•How can we comprehensively yet 
cost-effectively improve access to and 
engagement with HIV care?

•How can we improve outreach to 
increase knowledge of services 
available? 

•What broad community assets, 
resources, or programs are necessary to 
achieve these goals?
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