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Learning objectives

 Define some of the key terms related to the care of
people with human immunodeficiency virus (HIV).

 Explain how HIV is transmitted from person to
person.

 Describe why certain types of sexual activity place
someone at greater risk for acquiring HIV.

* List some ways in which HIV transmission can be
prevented.




=
Defining key terms

Human immunodeficiency virus (HIV)
Retrovirus that attacks the immune system

CD4 T lymphocyte (aka “T helper” cell)

* Orchestrates the immune system’s function
 HIV hijacks CD4 cells and then kills them off
* A normal CD4 countis around 1000 (range, 500-1500)

Acquired immune deficiency syndrome (AIDS)

* Clinical term describing when CD4 counts fall to 200 or less
 If CD4 counts rise over 200, a patient no longer has AIDS
 Not all people living with HIV have AIDS
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Presenter
Presentation Notes
HIV: HIV stands for human immunodeficiency virus. Retroviruses like HIV are a special kind of virus that becomes a part of the host’s genome as part of its life cycle. We’ll learn about that life cycle later on.�
CD4 T lymphocyte: Inside the body, HIV attaches only to cells that have a specific protein molecule on their surface, called a CD4 molecule. That CD4 molecule is found on cells we call “T helper” cells, which are important in regulating the function of our immune system. HIV infects those cells, hijacks their machinery to make copies of itself, spreads to other “CD4-positive” cells, and eventually kills them off.

AIDS: AIDS stands for acquired immune deficiency syndrome, and it describes when someone’s CD4 T cell count has fallen to 200 or less. Without CD4 cells to help regulate or orchestrate the immune system, people living with HIV are at risk for unusual infections and some kinds of cancer. But it’s important to know that having AIDS is not permanent – it’s reversible. For someone with AIDS who starts taking HIV medications, their CD4 count almost always improves over time. Once their CD4 count rises over 200, they no longer have AIDS – they just have HIV. Not everyone with HIV has AIDS; AIDS just refers to very advanced disease related to HIV infection. “A historical diagnosis of AIDS has implications for insurance, benefits, and other resources for patients who have had a CD4 count less than 200. Additionally, patients who have had a CD4 count less than 200 do have additional medical concerns or risks.”
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tEHH][ Defining key terms (2)

Viral load

The number of copies of HIV genetic material
(HIV RNA) in a volume of blood

Antiretroviral (ARV)
* A medication used to treat HIV
« Combinations of ARVs are called antiretroviral therapy (ART)

Adherence
* How consistently someone takes their meds
« Replaces the term “compliance”
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Presentation Notes
Viral load: Each copy of the virus has a single stand of RNA (the virus’s genetic material) inside it. So we can measure the amount of virus present in someone’s blood by counting the number of strands of HIV RNA. This is called a “viral load.”

Antiretroviral: An antiretroviral, or ARV for short, is any medication used to treat HIV. Providers use combinations of medications together, and those combinations are called “antiretroviral therapy” or ART.

Adherence: In the past, providers used to describe someone who didn’t take their HIV medications consistently as a “non-compliant” patient – someone who wasn’t “complying” with the treatment plan. Over time, most HIV providers have replaced “compliance” with “adherence” or ”non-adherence,” describing someone who is (or isn’t) “adhering” to a treatment plan.


=
H% Defining key terms (3)

Undetectable

e When the viral load (HIV RNA) is so low that
blood tests can’t detect it

 Occurs when a patient has good adherence
to their ARVs

 Being undetectable is not the same as being cured

Person with HIV
« Replaces “HIV+" or “HIV-infected”
* Sometimes written as “person living with HIV” (PLwHIV)
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Presentation Notes
Undetectable: When we say a person living with HIV is “undetectable,” it means that they’re taking their HIV medications consistently enough that the virus isn’t really replicating in the body. It’s important to know that being undetectable depends entirely on adhering to their antiretroviral therapy; if someone stops taking their medications, they’ll become detectable again – usually within a week or so of stopping their medications. So being undetectable is *not* the same thing as being cured of HIV.

Person with HIV: We’re all used to hearing “HIV positive” as a way of describing someone who acquired HIV in their lifetime. But gradually that term has been replaced with “people-first” language – describing a person as a person, not as a disease – and the preferred term is “person with HIV” (or “person living with HIV”)


How is HIV transmitted?

The virus can pass from person to person only if

Blood Semen Vaginal Breast
fluid milk

containing HIV comes into direct contact with

a mucosal surface non-intact skin your bloodstream
(any wet lining of the body) o (injuries, shared needles)
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Presentation Notes
Now let’s talk about how HIV is (and is not) passed from person to person.

HIV can pass from person to person only if blood, semen, vaginal fluid, or breast milk containing the virus comes into direct contact with a mucosal surface, non-intact skin, or the bloodstream of someone else.

Mucosal surfaces can be found in the eye, the mouth, the vagina, and the rectum. ”Regular” skin, like on the back of your hand, is a good barrier against infectious agents – provided that the skin is healthy and intact. Skin that is chapped or has cuts, scratches, or abrasions is not as reliable a barrier. Direct contact with the bloodstream really only happens with healthcare workers who sustain a needlestick injury or with injection drug users who are sharing needles, syringes or other paraphernalia used for preparing, “cooking,” or injecting. Tattoos that are not done professionally can also potentially be a risk for HIV transmission, but it’s considered a low risk compared to other types of exposures.

Side note: in the Georgia Department of Corrections study that described risk factors for transmission among continuously incarcerated inmates, subsequent analyses showed that most of the cases who identified tattooing as their risk also endorsed having sex with other male inmates – so the risk attributable to tattooing can’t be easily separated from the risk of acquiring HIV sexually. For more information on that additional analysis, see: Jafa K, et al. HIV transmission in a state prison system, 1988-2005. PLoS One. 2009;4(5):e5416. Available for free at: https://dx.plos.org/10.1371/journal.pone.0005416 

References
Shaw GM, Hunter E. HIV transmission. Cold Spring Harb Perspect Med. 2012 Nov 1;2(11). pii: a006965. Full text available for free at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3543106/
Jafa K, et al. HIV transmission in a state prison system, 1988-2005. PLoS One. 2009;4(5):e5416. Full text available for free at: https://dx.plos.org/10.1371/journal.pone.0005416 
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How is HIV not transmitted?

The virus is NOT transmitted through

Air or Sweat, Urine
water saliva,
tears

animals insect or tick bites shared utensils shared toilets

Q
\
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Presentation Notes
We know with certainty that none of the exposures listed here are capable of transmitting HIV from person to person. HIV can’t be spread through air or water. Sweat, tears, and saliva – fluids that someone might encounter in day-to-day exposures with other people – are not considered infectious. The same is true for urine. There are no animal hosts that can carry HIV from person to person (even chimpanzees), and the same is true for insects and ticks. It’s not possible to acquire HIV from sharing cups, plates, or eating utensils with someone living with HIV – and you cannot get HIV from sharing toilets, doorknobs, or other inanimate surfaces.

Side note: Some people ask about the potential infectiousness of pre-seminal or pre-ejaculatory fluid (“pre-come”), in the context of foreplay or before a condom is applied. HIV DNA (that is, in its “proviral” form, integrated into a lymphocyte) can be detected in pre-ejaculatory fluid, but the significance of ”cell-associated” HIV in transmission of the virus is an area of long-standing debate. We know that men who are undetectable on antiretroviral therapy do not have HIV DNA detectable in pre-ejaculatory fluid. Generally, the advice should be to use barrier methods to prevent contact with any genital fluid – including pre-ejaculatory fluid – if the HIV status of the “source” of the fluid is unknown or they are not yet undetectable on therapy. See references below.

References
Friedland GH, et al. Lack of transmission of HTLV-III/LAV infection to household contacts of patients with AIDS or AIDS-related complex with oral candidiasis. N Engl J Med. 1986 Feb 6;314(6):344-9. Available at: https://doi.org/10.1056/NEJM198602063140604
Pudney J, Oneta M, Mayer K, Seage G 3rd, Anderson D. Pre-ejaculatory fluid as potential vector for sexual transmission of HIV-1. Lancet. 1992 Dec 12;340(8833):1470. Available at: https://doi.org/10.1016/0140-6736(92)92659-4
Politch JA, Mayer KH, Anderson DJ. HIV-1 is undetectable in preejaculatory secretions from HIV-1-infected men on suppressive HAART. AIDS. 2016 Jul 31;30(12):1899-903. Full text available for free at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4955709/
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t% How is HIV not transmitted? (2)

The virus is NOT transmitted through

B
-
¥

condomless sex with
people with HIV
IF they take
antiretroviral
medications
consistently
AND their viral load
is “undetectable”
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Presentation Notes
Finally, we know that HIV cannot be transmitted through condomless sex with someone who is living with HIV if their viral load is undetectable. This is true for sex between men and women and sex between men, and it has been definitively proven through a series of very large studies conducted all over the world. This concept was originally called “treatment as prevention” but now most people refer to it as “undetectable equals untransmittable” or “U equals U.”

Side note: for a summary of the evidence supporting U=U, the Prevention Access Campaign is an excellent resource.  https://www.preventionaccess.org 

References
Cohen MS, Chen YQ, McCauley M, et al. Antiretroviral therapy for the prevention of HIV-1 transmission. NEJM. 2016;375(9):830-839.  Full text available for free at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5049503/
Rodger AJ, Cambiano V, Bruun T, et al. Sexual activity without condoms and risk of HIV transmission in serodifferent couples when the HIV-positive partner is using suppressive antiretroviral therapy. JAMA. 2016;316(2):171-181. Available at: https://doi.org/10.1001/jama.2016.5148
Bavinton BR, Pinto AN, Phanuphak N, et al. Viral suppression and HIV transmission in serodiscordant male couples: an international, prospective, observational, cohort study. The lancet. HIV. 2018;5(8):e438-e447. Available at: https://doi.org/10.1016/S2352-3018(18)30132-2
Rodger AJ, Cambiano V, Bruun T, et al. Risk of HIV transmission through condomless sex in serodifferent gay couples with the HIV-positive partner taking suppressive antiretroviral therapy (PARTNER): final results of a multicentre, prospective, observational study. Lancet. 2019 Jun 15;393(10189):2428-2438. Full text available for free at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6584382/


Which behaviors place someone at risk?
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Presentation Notes
This bar chart, adapted from the CDC, shows the relative risk of acquiring HIV from a sex partner who is not yet undetectable on antiretroviral therapy. The solid bars show the risk with a condom, and the bars with diagonal cross-hatching show the risk without a condom. 

The category to which all the others are compared is the risk to a man of acquiring HIV from someone who is performing oral sex on him, without a condom. Everything else is presented relative to that risk.

We can see that, across the board, the risk is higher with condomless sex – and the risk is greater if you’re the receptive partner for any of these kinds of sex. 

Receptive anal sex – regardless if you’re biologically male or female – is by far the greatest risk for acquiring HIV through sex. Why is that?


t% Why does anal sex pose a greater risk?
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Presentation Notes
These drawings show what you’d see under a microscope, if you were looking at the lining of the rectum (on the left) and the linings of the mouth or the vagina (on the right). 

The lining of the mouth and the vagina is much more complex. It’s tougher to break through all of those layers to get inside the body. That’s very different from the lining of the rectum, which is more fragile. For a virus to make its way inside the body, it just has to find its way down between those columns of cells.

Keep in mind that anything that disrupts the normal way all of these cells fit together may increase the risk of acquiring HIV. Certain sexually transmitted infections (like herpes or syphilis) can cause ulcers to form in these linings. Rough sex, sex without adequate lubrication, or sex under the influence of drugs or alcohol can also result in microscopic damage to these linings, too.

Image credit:  line art drawing found online at https://docplayer.net/docs-images/42/23024767/images/1-0.png
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% How is HIV transmission prevented?

If you're HIV- If you're living
uninfected... with HIV...

Abstain from sex Abstain from sex

Use condoms consistently Use condoms consistently

Never share needles or “works” Never share needles or “works”

Talk with all sex and drug-using Talk with all sex and drug-using

partners about their HIV status partners about your HIV status
* Use pre-exposure prophylaxis * Take antiretroviral medications
(PrEP) exactly as directed consistently
* Use post-exposure prophylaxis * Get tested for STls regularly

(PEP) in emergencies

e Get tested for HIV & STls
regularly
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Presentation Notes
Now that we’ve talked about what the risks are for acquiring HIV through sex, let’s talk about some ways people can keep themselves from acquiring HIV.

For people that do not have HIV, the only way to avoid HIV with certainty is to not have sex and not share equipment used to inject drugs. For people who are sexually active, using condoms consistently with all sex partners (and limiting your number of sex partners) greatly reduces the likelihood of acquiring HIV and other sexually transmitted infections. It’s also important to have discussions with sex partners about their HIV status (and one’s own status) and to make sure they are both as informed as they can be about the risk of HIV through sex.

Pre-exposure prophylaxis, or ”PrEP,” is a proven way to reduce the risk of acquiring HIV. If a person without HIV consistently takes a single tablet of HIV medications once a day, it can reduce the risk of acquiring HIV by over 90%. PrEP is recommended for use in conjunction with other risk-reduction strategies like condoms and limiting their number of sex partners. In emergency situations, like when a condom breaks or following a sexual assault, a person can take post-exposure prophylaxis, or “PEP,” and this will help keep them from getting infected with HIV if they have been exposed.

And for everyone, testing for HIV and other sexually transmitted infections is recommended at least annually. For sexually active people who frequently have new partners, testing should happen more often.

For someone who already has HIV, a lot of these same methods will help keep them from passing the virus on to others. Taking antiretroviral medications consistently can render someone non-infectious to others – that’s the “U equals U” concept we talked about earlier. And people with HIV should get tested for sexually transmitted infections regularly, since these can increase the likelihood of passing HIV to others.
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% What can | do if |'ve been exposed?

If you’ve had a You have

meaningful HIV 7 2
exposure...

hours
to start 3-
drug,
emergency
anti-HIV
treatment

(post-exposure
prophylaxis, PEP)

Dominguez KL, et al. CDC nPEP Guidelines 2016. https://stacks.cdc.gov/view/cdc/38856
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Presentation Notes
Just one additional word about post-exposure prophylaxis, or PEP. 

There is a 72-hour window to start these emergency medications, following a meaningful exposure to HIV.  Beyond that period of time, there’s no evidence that starting PEP will keep someone from developing HIV, if they have been infected from whatever exposure they had.

Most experts feel that the “bar” for what constitutes a meaningful exposure to HIV involves either a condom break during sex or condomless sex with a partner who has HIV or with someone whose status is unknown. If someone had had a needlestick injury from someone (in a healthcare setting or in a community setting), that may also put them at risk for HIV and other bloodborne infectons. Consulting with an HIV or infectious disease specialist is usually a good idea if someone has had an exposure and they are not sure if they should take PEP or not.

References
Dominguez KL, Smith DK, Thomas V, et al. Updated guidelines for antiretroviral postexposure prophylaxis after sexual, injection drug use, or other nonoccupational exposure to HIV—United States, 2016. Available at: https://stacks.cdc.gov/view/cdc/38856
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