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 HIV pathogenesis
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Origin of HIV
 Evolved from SIV

 Monkeys from Bioko
 Chimps from Cameroon

 Hunting bushmeat?
 HIV-1 viral groupings:

 M is “main”- majority 
 O outlier (1%, W. Africa)
 N (non-M/non-O) only in 

Cameroon
 P related to SIV, only 2 

patients

Presenter
Presentation Notes
M,N,O groups were transmitted from chimpsGroup P was transmitted from a gorillaGroup M stands for “main”- the pandemic strain and comprises the majority of HIV strains. Group O is “outlier”- accounts for 1% of global infections of HIV-1 and generally is only in West Africa. Group N (non-M/non-O) is only in CameronGroup P is very closely related to SIV in gorillas, discovered in 2009 and only in 2 individuals- from Cameroon. 



Group M- divided into 9 clades. C accounts for 50%. 

Presenter
Presentation Notes
Viruses from group M are divided into 9 distinct “clades” (A-D, F-H, J-K) and recombinants of the subtypes, termed circulating recominant froms (cRF). Subtype C accounts for almost ½ of the HIV-1 infections worldwide and predominates in Africa and India. Subtype B dominates in North and South America. 









HIV-2
 1-2 million of the 35 million globally with 

HIV have HIV-2. 
 Originally transmitted from West African 

Sooty mangabeys to humans
 Mainly West Africa (Senegal, Gambia, 

Ivory Coast, Guinea-Bissau). 
 Reported in US and Canada, S. 

America, Europe, Middle East, Asia. 
 Only 166 cases in US from 1987 to 2009

UNAIDS Global Report 2013
www.cdc.gov/hiv/resources/factsheets/hiv2.htm

Presenter
Presentation Notes
Some dual infection with HIV-1/2



HIV-2
 HIV-2 less efficient transmission vs HIV-

1 (lower vertical transmission rates)
 Less pathogenic with slower CD4 cell 

declines and lower viremia
 Same transmission risk factors
 CD4 count predicts survival, HIV-2 RNA 

VL testing in US is limited (send out)
 Resistant to NNRTIs and possibly fusion 

inhibitors

Adjorlolo-Johnson et al. JAMA 1994







History- US



History- US
 1980’s: AIDS described, PCP kills 90% of pts., 

clinicians develop skills in diagnosing, treating  
and preventing complications.

 1990’s: First effective treatments, patients 
respond, death rates drop.

 2000’s: New toxicities arise, resistance is 
critical, adherence issues emerge, limitations of 
therapy become apparent.

 2018: Paradigm shift in treating HIV earlier is 
better (again). New focus on discordant 
couples. Cure back on agenda. PrEP focus. 

Presenter
Presentation Notes
‘81- PCP described, “83 retrovirus, ’85 serologic test for HIV, ‘86-’87 AZT



HIV Drugs 2018

 PI
 Saquinavir
 Indinavir
 Ritonavir
 Fosamprenavir
 Nelfinavir
 Lopinavir/r
 Atazanavir
 Darunavir
 Timpranivir

 NRTI
 Zidovudine
 Didanosine
 Stavuidine
 Lamivudine
 Abacavir
 Tenofovir
 Emtricitabine
 Tenofovir alafenamide

 NNRTI
 Nevaripine
 Efavirenz
 Etravirine
 Rilpivirine

• Integrase Inhibitor
– Raltegravir
– Elvitegravir
– Dolutegravir

• Fusion Inhibitor
– T-

20/Enfuviritide

• CCR5 Inhibitor
– Maraviroc

Presenter
Presentation Notes
6 one pill a day regimens, more regimens on the way, easier to treat in some instances than diabetes more in the pipeline! Injectables forthcoming



OPOD plusTM

OPOD
 Atripla (EFV/TDF/FTC)
 Complera

(RPV/TDF/FTC)
 Odefsy (RPV/TAF/FTC)
 Stribild

(EVG/c/TDF/FTC)
 Triumeq

(DTG/ABC/3TC)
 Genvoya

(EVG/c/TAF/FTC)
 Biktarvy

(DTG/TAF/FTC)

New Kids on the Block

 Prezcobix (DRV/c)
 Evotaz (ATV/c)
 Vemlidy (TAF)
 Descovy (FTC/TAF)



Advances: Life Expectancy

 HIV infected adults Kaiser Permanente 
1996-2011 with HIV-uninfected 
members matched 10:1 on age, gender, 
medical center, and year. 

 25,768 HIV-infected and 257,600 HIV-
uninfected individuals

CROI Feb 2016, absract #54
Narrowing the Gap in Life Expectancy for HIV+ Compared With HIV- Individuals
Julia L. Marcus et al. 

Presenter
Presentation Notes
This recent abstract from CROI comments on life expectancy



Advances: Life Expectancy
 In 1996-2006, life expectancies at age 20 

among HIV-infected and HIV-uninfected 
individuals were 36.0 and 62.3 years, 
respectively
 Corresponding with a gap of 26.3 years 

 In 2007-2011, life expectancy at age 20 for 
HIV-infected individuals increased to 48.5 
years, narrowing the gap to 13.8 years 

 The lowest life expectancies at age 20 for HIV 
patients in 2007-2011 were among African 
Americans (45.2 years) and those with a 
history of injection drug use (42.6 years). 

CROI Feb 2016, absract #54
Narrowing the Gap in Life Expectancy for HIV+ Compared With HIV- Individuals
Julia L. Marcus et al. 

Presenter
Presentation Notes
Still not an equal life expectancy, but in certain sub groups, pretty darn close.



Advances: Life Expectancy

 In 2007-2011, HIV patients who initiated 
ART with ≥500 cells/µL had a life 
expectancy at age 20 of 53.8 years
 Corresponding with a gap of 8.5 years. 

 The gap narrowed further to 6-7 years in 
subgroups without a history of hepatitis 
B or C infection, drug/alcohol abuse, or 
smoking.

CROI Feb 2016, absract #54
Narrowing the Gap in Life Expectancy for HIV+ Compared With HIV- Individuals
Julia L. Marcus et al. 



HPTN 052 and PARTNER Study

 Risk of transmission HPTN 052
 96% reduction in HIV transmission when 

positive partners started on ART early 
(heterosexual)

 PARTNER Study
 European study, 900 couples (MSM) not 

using condoms
 ZERO transmissions when pos member had 

UD VL
 U=U

Coehn et all NEJM Sept 1, 2016
Rodgers et al, JAMA 2016



HIV Incidence
 New HIV infections drop 18% from 2008-

2014.
 Incidence dropped:
 56% among IVDUs
 36% among heterosexuals 
 18% among young gay and bisexual males 

ages 13 to 24 
 18%among white gay and bisexual males

https://www.cdc.gov/nchhstp/newsroom/2017/
croi-hiv-incidence-press-release.html

Presenter
Presentation Notes
Due to viral suppression-Interim guidance on PrEP not relased until 2012CROI 2017

https://www.cdc.gov/nchhstp/newsroom/2017/


BUT….

 Gay and bisexual men were the only 
group that did not experience an overall 
decline in annual HIV infections from 
2008 to 2014. 

 This is because reduced infections 
among whites and the youngest gay and 
bisexual men were offset by increases in 
other groups.

https://www.cdc.gov/nchhstp/newsroom/2017/
croi-hiv-incidence-press-release.html

Presenter
Presentation Notes
cROI 2017

https://www.cdc.gov/nchhstp/newsroom/2017/


Increased incidence in:

 35% among 25- to 34-year-old gay and 
bisexual males

 20% among Latino gay and bisexual 
males 

 THE SOUTH- home to 37% of the U.S. 
population but accounted for 50% of 
estimated infections in 2014. 

https://www.cdc.gov/nchhstp/newsroom/2017/
croi-hiv-incidence-press-release.html

Presenter
Presentation Notes
CROI 2017

https://www.cdc.gov/nchhstp/newsroom/2017/


Epidemic within an epidemic…

 If current HIV 
diagnoses rates 
persist, 1 in 2 black 
MSM and 1 in 4 
Latino MSM in the 
US will be 
diagnosed with HIV 
during their lifetime.

https://www.cdc.gov/nchhstp/newsroom/
2016/croi-press-release-risk.html

Presenter
Presentation Notes
CROI 2016- CDC data. 

https://www.cdc.gov/nchhstp/newsroom/


HIV and STIs in Transgender Populations, IDWeek 2016, 
Dr. Kevin ARD, National LGBT Health Educaiton Center
Oct 2016

Presenter
Presentation Notes
One of the highest HIV prevalence of any subpopulation that has ever been reported. 







Failures:
The Continuum of Care

Presenter
Presentation Notes
Though I just got done telling you people who show up for their appointments and take their medications live longer, the bad news is, many people aren’t showing up for their appointments or, taking their medications, and in fact, despite widely available effective antiretroviral therapy, recent CDC data FROM 2008 suggest that though 1.2 million people in US living w/ HIV, only 80% of those infected had been diagnosed. 77% OF THOSE DIAGNOSED….



Middle TN and VCCC
 Number of HIV/AIDS cases in Middle TN 

has increased in 20% in last 5 years
 We serve over 3,000 patients at the VCCC
 50% of the patients we serve fall below 

poverty line
 95% fall below 300% of the poverty level
 47% of patients in Middle TN were not in 

care
 At CCC 90% retained in care, 76% 

suppressed



Middle TN and the VCC
 From 2009 to 2011 the % of males aged 

15-24 w/ HIV increased 20% in the state 
and 27% in the greater Nashville area

 24% of our patients did not have enough 
food to eat 3 or more days in a row

 20% were homeless in the last year
 14% were in jail/prison in last year
 43% needed help in dealing w/ sadness or 

stress
 19% needed help in dealing w/ etoh or 

drug use



Presenter
Presentation Notes
Ryan Wayne White (December 6, 1971 – April 8, 1990)[1] was an American teenager from Kokomo, Indiana, who became a national poster child for HIV/AIDS in the United States, after being expelled from middle school because of his infection. As a hemophiliac, he became infected with HIV from a contaminated blood treatment and, when diagnosed in December 1984, was given six months to live. Doctors said he posed no risk to other students, but AIDS was poorly understood at the time, and when White tried to return to school, many parents and teachers in Kokomo rallied against his attendance.[2] A lengthy legal battle with the school system ensued, and media coverage of the case made White into a national celebrity and spokesman for AIDS research and public education. Surprising his doctors, White lived five years longer than predicted but died in April 1990, one month before his high school graduation.Before White, AIDS was a disease widely associated with the male gay community, because it was first diagnosed among gay men. That perception shifted as White and other prominent HIV-infected people, such as Magic Johnson, Arthur Ashe, the Ray brothers and Kimberly Bergalis, appeared in the media to advocate for more AIDS research and public education to address the epidemic. The U.S. Congress passed a major piece of AIDS legislation, the Ryan White Care Act, shortly after White's death. The Act has been reauthorized twice; Ryan White Programs are the largest provider of services for people living with HIV/AIDS in the United States.



Ryan White Care Act

 First authorized in 1990, the Ryan White 
HIV/AIDS Program is currently funded at 
$2.3 billion.

 Reaches 52% of all PLWHA in the US.
 100% free medications, MD visits, lab 

work for those enrolled. 
 Generally <300% poverty level. 





Crisis in Funding

 In our clinic, we have a 10-15% increase 
in need for RW funding per year

 Each year we have a 5-10% cut in RW 
funding from last years level. 

 No TN expansion of Medicaid. 
 What happens now? 
 Waiting lists can hit each state. 





Screening for HIV
Screening for HIV Infection 
 In all health-care settings, screening for 

HIV infection should be performed routinely 
for all patients aged 13-64 years. 

 All patients seeking treatment for STDs 
should be screened routinely for HIV.

Repeat Screening
 Health-care providers should subsequently 

test all persons likely to be at high risk for 
HIV at least annually.

MMWR Sept 2006
Revised Recommendations
For HIV Testing

Presenter
Presentation Notes
Consent and Pretest Information Screening should be voluntary and undertaken only with the patient's knowledge and understanding that HIV testing is planned. MSM q 3-6 months



New HIV Testing Guidelines
 1 in 6 Americans living w/ HIV don’t know they are 

infected
 Half of all new HIV infections are transmitted by 

people in the acute or early stage of infection. 
 People with acute infection are more likely to 

transmit the virus.
 CDC’s new testing algorithm allows diagnosis of HIV 

as much as 3-4 weeks earlier than the previously 
recommended sequence of tests using the Western 
blot. 

 As a result, the HIV-1 Western blot is no longer part 
of the recommended algorithm. 

http://www.cdc.gov/hiv/testing/lab/guideline
s/index.html

Presenter
Presentation Notes
However, this new algorithm can only be used with serum or plasma specimens at this point



New HIV Testing Guidelines

http://www.cdc.gov/hiv/testing/lab/guidelines/index.html

Presenter
Presentation Notes
The new testing strategy no longer includes the Western blot, a first generation confirmatory test that, while long considered the gold standard for HIV diagnosis, has been surpassed by tests that can yield results as many as 25 days sooner, and accurately diagnose HIV-2 infection. Recommendations USED to be to test with a 3rd generation antibody (IgG and IgM) test followed by a confirmatory western blot. (20-30 days window period with western blot having a 45-60 days window period).Now, Start with the new 4th generation antigen/antibody test. Can detect BOTH the p24 antigen and the antibody. The 4th generation tests have near 100% sensitivity and specificity for CHRONIC infection. For ACUTE infection this test will identify between 54-87% of acute infections. [But the old antibody only tests on average detected only 26-35% of acute infections.]Window period for 4th generation test is 15-20 days. 5. One immediate problem is that most labs don’t have an “HIV-1/HIV-2 differentiation immunoassay”. Only one such test — the Bio-Rad Multispot HIV-1/HIV-2 Rapid test — is FDA approved, although apparently another test is in the late stages of development.But until such assays are widely available, here’s some practical advice we can give clinicians today:Current HIV screening tests (ELISA IgM or ELISA/Ag combinations) are much more sensitive than the Western blot.Every case with a positive screening test but a negative Western blot must have an HIV viral load.Every case in which HIV acquisition might have been recent — symptoms of acute HIV, or HIV testing in the context of a recent STI (especially syphilis), or known recent negative HIV test — should have an HIV viral load sent along with HIV antibody testing (or at the very least, be tested using a 4th Generation combined antigen/antibody test).



HIV Testing- A History





AIDS Defining 
Events/ Opportunistic 

Infections

Presenter
Presentation Notes
Transition now to talk about some of the Ois, ADEs, just briefly, b/c you’ll get a greater overview from Dr Raffanti in a few weeks



Presenter
Presentation Notes
1) Binding and Fusions - HIV surface proteins (gp120) attaches to T-cells with CD4 receptors on them (uses co-receptors to do this). 2) Reverse transcriptase- Viral enzymes must convert their RNA into DNA to take over the cells- the virus uses it’s enzyme reverse transcriptase to go backwards and turn RNA into DNA (why HIV is deemed a retrovirus). Reverse transcriptase has a high error rate, and leaves many variants of HIV.3) Integration-  The viral DNA enters the host cell nucleus and uses another one of it’s own enzymes, integrase, to integrate with the host cell nuclear DNA, creating a provirus. 4) Transcription- RNA is then transcribed from this DNA, and 5) Cleavage then viral proteins are cleaved by protease. 6) Budding- These new proteins then bud off out of the cell. 



Refresher

 CD4 count
 Normal 800-1200 cells/mm3

 How far the train has gone 

 Viral load
 Goal “undetectable” 
 <40 copies/mL, < 20 copies/ mL 
 How fast the train is going 



Natural History Of Untreated HIV

Presenter
Presentation Notes
Transition now to talk about some of the Ois, ADEs, just briefly, b/c you’ll get a greater overview from Dr Raffanti in a few weeks



Why We Treat HIV

Presenter
Presentation Notes
This is why we treat HIV
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Added in 1993Cervical cancer (invasive)Mycobacterium tuberculosis, any site (pulmonary)Pneumonia (recurrent)



New Face of HIV
Non-AIDS Defining 

Events



AIDS 2006 20:1095

Presenter
Presentation Notes
Now- this “new face of HIV” has meant a “new face” of comoridities as well. As more and more people are sucessfully treated (though remember, no decrease in the number of new diagnoses), what they get sick with has changed as well…. This slide looks at data from the HIV Outpatient Study- over 7300 patients followed since 1993- looks at era prior to combination ART- 1996 generally considered first cART regimens…. Overall hospitalizations due to pulm issues in patients with HIV, and hospitalization related to pulmonary causes has DROPPED- but still remains high



Not everything is about OIs anymore…

Veterans Aging Cohort Study 
Virtual Cohort

33,420 HIV-infected veterans
66,840 matched age, sex, race 

and ethnicity HIV-uninfected 
veterans.

Adjusted for self-reported 
smoking.

Am J Respir Crit Care Med Vol 183. pp 388–395, 
2011

Presenter
Presentation Notes
this “new face” of HIV, is accompained by new, mainly NON-INFECTIOUS comborbidiies,. This very large study published in 2011 in the grey journal followed 33,000 HIV infected patients through july 2007, focused on ICD9 code diagnoses and matched w/ 66,000 HIV uninfected patients…. ***Because administrative data are generally inaccurate measures of tobacco exposure (19), the Virtual Cohort was merged with data from the 1999 Large Health Survey of Veteran Enrollees (LHS) to adjust analyses for self-reported smok- ing status (20), yielding a nested sample of 3,707 HIV-infected patients and 9,980 HIV-uninfected patients with data from both sources.



Smoking

 Even after adjusting 
for smoking higher 
rates of COPD, lung 
cancer, pulmonary 
fibrosis, and 
pulmonary 
hypertension were 
found when compared 
with HIV uninfected 
individuals.

Am J Respir Crit Care Med Vol 183. pp 388–395, 
2011

Presenter
Presentation Notes
The main finding of this very large study, however, was that Even after adjusting for smoking higher rates of lung cancer, pulm fibrosis and pulm hypertension compared with HIV uninfected individuals. ** This study has really led to an increased awareness of these non-infectious complications in our HIV-infected populations. We know that a lot of folks w/ HIV smoke- 51% at the CCC are smokers based on our analyses of our >3000 patient cohort…



Smoking and HIV

 Life expectancy
 Current smokers 62.6 years
 Ex-smokers 69.1 years
 Never smokers 78.4 years

 12.3 life-years lost to smoking vs. 5.1 years lost 
to HIV infection

 Risk of death associated w/ smoking
 61.5% for those w/ HIV vs. 32.4% for HIV negative 

participants

Helleberg Clin Infect Dis, Dec 18,2012

Presenter
Presentation Notes
And in fact, a very recent study done in Denmark has REALLY made waves for HIV providers. This study looked at smoking and life expectancy for HIV vs non-HIV infected participants. Nearly half of HIV positive participants were current smokers and nearly 20% were ex-smokers, compared w/ 20 % current smoker and 33%ex-smoker in the non-HIV infected group. **For a 35 year old HIV positive patient, SMOKERS had median life expectancy of 62.6 years compared w/ 69 for ex smokers and 78.4 for those who never smoked. And that 12.3 years of life were lost on average to smoking compared w/ 5 to HIV infection. Authors concluded that more than 60% of deaths among HIV-infected patients are associated w/ smoking rather than HIV…. Counseling HIV patients on smoking cessation may even be more important than care related to HIV … this study has me wondering if my 15 min of time w/ a patient in clinic is best spent talking the whole time about smoking, rather than about HIV(was all cause mortaility, but table 2 lso broke down into non-AIDS related, AIDS related, violent, CV disease, cancer…) all were higher for current and previous smokers compareted to never smokers



Lung Cancer

 IRR for lung cancer was 1.7; 95% CI: 1.5–
1.9 after adjusting for age, sex, 
race/ethnicity, smoking, baseline COPD and 
bacterial pneumonia. 

 Current smokers IRR 6.3, 95% CI: 4.7– 8.4 
 Former smokers IRR 3.0, 95% CI: 2.2–4.1.
 COPD was associated with increased lung 

cancer risk (IRR 1.9; 95% CI: 1.5–2.3) 

Sigel AIDS 2012, Vol 26 No 8

Presenter
Presentation Notes
Lung cancer is something I”ve thought a lot about recently- as I have diagnosed 3 of my patients in the last one year w/ lung cancer. -In studies of lung cancer in HIV infected patients, controlling for smoking and possible surveillance bias- since those w/ HIV infection often seen more often by medical providers than those w/o HIV- is crucial. -We have know for some time that lung cancer is the most common non-aids defining cancer for those w/ HIV.-Incidence rate ratio of lung cancer  for HIV-INFECTED compared to HIV-UNINFECTED was 1.7… this data is similar to other studies-Not surprisingly current smokers were at a higher risk, but former smokers also at risk. And a diagnosis of COPD was associated w/ a higher lung cancer risk. 



HIV-Associated Neurocognitive 
Disorder (HAND)
 Spectrum ADC, HIV encephalopathy, 

HIV-D
 Nadir CD4 count predicts development 
 High rates of mild neurocognitive 

impairment persist at all stages of HIV 
infection

 Pre-cART had more impairment in motor 
skills, cognitive speed, and verbal fluency

 cART era involves more memory (learning) 
and executive function impairment. 

 Support for earlier Rx of HIV

J Neurovirol Heaton 2011

Presenter
Presentation Notes
Another thing we are thinking more and more about is something called HAND. In the past referred to as AIDS dementia complex, HIV-D. This term really encompasses as spectrum of diseases- includes HIV encephaolopathy. 



Epidemiology of HAND
 Observational study of 1555 HIV positive patients

 52% had neuropyschologic impairment on testing.

 33% had asymptomatic neurocognitive impairment.

 12% had mild neurocognitive disorder.

 Only 2% for HIV-associated dementia. 

 History of low nadir CD4 was a strong predictor of impairment.

 Lowest impairment rate on CART occurred in the subset with
suppressed plasma viral loads and nadir CD4 ≥200.

Neurology. 2010 December 7; 75(23): 2087–2096.  Heaton

Presenter
Presentation Notes
So what is the exact prevalence of these things? 



Bone complications

 67% of HIV-infected 
individuals had reduced 
BMD

 15% had osteoporosis
 ART associated with 2-6% 

decrease in BMD over first 
2 years

 HOPS 5000 patients
 233 had incident 

fractures

 Risk factors:
 Old age
 Substance abuse
 CD4+ nadir < 200
 HCV infection
 DM
 Neuropathy

Young CID 2011

Presenter
Presentation Notes
This is the latest hot topic in HIV care, and could be an entire talk unto itself. I’ll focus on a few points. HIV infected individuals have more bone complications than un-infected individuals. *this decrease in BMD with ART is similar to that sustained during first 2 years of menopause. HIV Outpatient Study group- prosepctive cohort of HIV infected adults at 10 US outpatient clinics- compared fracture rates to uninfected indivuals*52% on ART in this study*peripheral neuropathy- possible more falls? 



Summary

 Many treatment advances but lots to do.
 Crisis in the SE and in TN. 
 Unique population with special needs! 
 ADE remain a big part of what we do for 

those with low CD4 counts. 
 There is a “new face” of HIV and people are 

dying of NADES. 



Questions?
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