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Epidemiology of HIV/AIDs

HIV basics:

•

•

•

•

•



First cases in 1981 in gay men in the US.

HIV virus was isolated and identified in 1983-84

First HIV tests were approved in the US in 1985

First treatment approved in 1986 (AZT) – monotherapy. This was only partially effective

Highly active anti-retroviral therapy (triple-therapy) was announced in 1996.



Natural history:



AIDS can be completely reversed nowadays.



Transmission:

Occurs when infected bodily fluids:

•

•

•

•

•

•



Blood

Semen

Pre-seminal fluid

Vaginal secretions

Rectal secretions

Breast milk



Containing sufficient viral load comes into contact with:

•



•

•



Mucous membranes

o Vagina

o Rectum

o Penis/foreskin

Percutaneous exposure – injection

Non-intact skin



Not transmitted by urine, faeces, skin-to-skin, saliva, sweat tears, pets, aerosol

Principles:

•

•

•

•



The virus must be present in the infector

Must exit in a fluid containing sufficient quantity of HIV to cause infections (not sweat, tears

etc.)

Must be in conditions where HIV can survive

Must enter the new patients body



Sexual transmission:

•



•



•



Vaginal

o Receptive partner – 1-2/1000 acts

o Receptive - 0.3-0.9/1000acts

Anal

o Receptive partner – 5-30/1000 acts

o 0.3-0.9/1000 acts

Oral sex

o Unquantifiable low risk – only occurs when there is a breach of the mucous

membrane



Cofactors to sexual transmission:

Viral load

In untreated HIV+ people, there are natural variations in

HIV viral load related to stage of infection/disease and

individual biological factors

Higher viral load leads to greater risk of sexual

transmission

Sexually transmitted infections

Urethritis leads to increased HIV in semen; treatment leads to reduction

Ulcerative STIs (syphilis and herpes) increase risk of acquiring and transmitting HIV.

Herpes treatment does not reduce transmission

When viral load is supressed, STIs do not increase risks.

Genetic susceptibility

Mutation in CCR5 protein (protein on the surface of white blood cells that interacts with CD4 cells)

called CCR5 delta 32 has an effect:

•

•



Homozygous mutation – present in 1% of Caucasians. Reduces risk of infection

Heterozygous mutation – present in 18% of Caucasians. Slows disease progression.



Transmission by blood exposure:

•

•



IV drug use – 0.1-1/1000 acts

Transfusion – risk approaches 100%



In healthcare:

•

•

•



patient-doctor transmission has been common in certain settings

Doctor-patient – rare

Patient-patient transmission – rare



Vertical transmission:

Transmission from mother to baby. The exact mechanism is unknown:

•

•

•



Intra-uterine – 5%

Intrapartum – 20%

Breast feeding – 10-20%



Without intervention:

•

•



15-20% of babies born to infected mothers in developed countries

25-40% in developing countries



Key populations:

Defined as people who are more vulnerable to HIV infection, due to:

•

•

•

•



High risk behaviours

Being marginalized by society and fearful of accessing services (friendly services don’t exist)

Higher prevalence and thus higher chance of exposure

Inequalities in powers



Different places in the world have different key populations. Most commonly recognized populations:

•

•

•

•

•



Gay and bisexual men

Transgender women

Injecting drug users

Sex workers

Sub-Saharan African young women and girls



When HIV only affects these key populations, this is called a concentrated epidemic

Key populations are typically at greater risk than the general population even during generalized

epidemics.

MSM and transgender women:

Globally, MSM are 19x more likely to have HIV and transgender women are 49x more likely

Biologically, anal sex presents much greater risk than vaginal sex. Also, MSM can switch between the

insertive and receptive roles in anal sex, which can affect transmission dynamics within a community

Intense discrimination – Russia, Middle East and Africa. Homosexuality is illegal in 1/3 of countries

Injecting drug users:

Globally, IDUs are 28x more likely to have HIV than the general populations. 13% of IDUs are HIV

positive

This is due to needle sharing – small amounts of blood from a HIV+ person can be injected into the

HIV- person’s bloodstream – most do not have access to needle exchange programs.

IDUs is criminalized almost globally – leads to risky forms of drug use

Sex workers:

Globally 12x as likely.

Because:

•

•



Sex with more people

Access to condoms is not guaranteed

o Can be pressure not to use them

o Carrying condoms can lead to criminal prosecutions



Sex workers are often stigmatised, marginalized and criminalized by the societies in which they live –

the law rarely protects sex workers even in decriminalized.



Young women and girls in sub-Saharan Africa

80% of all young women with HIV live in sub-Saharan Africa

Gender inequality and intimate partner violence prevents women from protecting themselves from

HIV

Lack of access to education and to comprehensive sexual and reproductive health services are

common.



HIV prevention:

Three different types of HIV prevention: structural, behavioural and biomedical

Structural HIV prevention:

Target social, political or economic environments in ways that help many people simultaneously.

•

•

•

•

•



Decriminalizing sex work and homosexual behaviour

Provision of safe needles

Education of females in resource-poor settings

Reducing stigma against HIV and/or key populations

Galvanizing political will



Structural prevention should be considered – can explain why individual level prevention

interventions fail

Behavioural HIV prevention:

Ineffective:

•

•

•



Abstinence

Partner-number reduction – not realistic for MSM or sex workers, has had no effect in Africa

Withdrawal before ejaculation – slightly reduces risk but is unreliable



Condoms:

•

•

•

•



&gt;90% effective when used correctly

Availability and affordability is still an issue in places where HIV transmission is highest

Levels of use are highest among gay men in western countries

Levels of use in heterosexual have not reduced infection in countries with generalized HIV

epidemics



Needle and syringe programs

•

•



•



Provision of clean injecting equipment to IDUs.

When available these services are highly accessed. Many addition benefits

o Methadone provision

o Counselling

o Hep C prevention

o Overdose prevention

NSPs represent significant return on investment - $1 spent, $4 saved



Biomedical HIV prevention

Prevention of vertical transmission:

Mother to child transmission is almost entirely preventable. Since 2010 it has been reduced by 50%:



•

•

•

•



Antiretroviral therapy for the mother (reduce viral load, reduce risk of intrauterine

transmission)

Caesarean section use

Antiretroviral therapy in the child for 4 weeks (post exposure prophylaxis)

Avoidance of breast feeding or ARV therapy during breast feeding



Mother to child transmission now rare in developed countries.

Prevention of sexual transmission:

Adult male circumcision

The inner surface of foreskin is rich in Langerhans Cells (coated in many HIV receptors).

50-60% reduction in risk in Africa. Increase in medical circumcisions in some African countries

However, in the west, most sexual HIV transmission is MSM and this method only protects men who

only ever take the insertive position in anal sex – little public health impact

Treatment as prevention:

High viral load associated with increased transmission. ARV treatment used to reduce viral load and

thus reduce risk of transmission.

HIV treatment reduced transmission by 96%.

Pre-exposure prophylaxis

PrEP involves HIV- people taking a once-a-day pill of ARV medication to prevent infection (like the

contraceptive pill).

PrEP reduced transmission by 92%.

Microbicides:

Vaginal or rectal rings, films, gels or inserts that prevent HIV infection.

•

•



Modest effectiveness for women – 27% overall, 61% in the most adherent women

No effective rectal microbicides



Vaccine:

The holy grail. A very long way off.

Combination HIV prevention:

Behavioural approaches were predominant 1980s-2000s. Since 2010 new focus on biomedical

prevention.



The global epidemic:

Since the start of the epidemic

•

•

•



72 million people have been infected

35 million people have died

37 million people are living with HIV



Number of new infections peaked in 1996ish

and has been slowly declining

AIDs related deaths/year peaked in 2005ish and

has been declining

Number of people living with HIV levelled out

in 2000s but has been increasing (people are

surviving because they are being treated).

Scale up of treatment:

What galvanized this push? –

A huge global effort to increase aids treatment

in the early 2000s.

Targets:

•

•

•

•



WHO – 3 million to treatment by 2005 – “3 by 5” – failed, 1.3 million

MDG (2000)

UN Political Declaration – 15 million by 2015 – 17 million!

UNAIDS – 90 90 90 current targets – 90% of all HIV+ will know their status, 90% of all

HIV+ will receive ARV treatment, 90% of ARV receivers will have viral suppression



Global prevalence –

•

•

•

•

•

•

•



HIV is very prevalent in Russia and Africa. The cause of HIV transmission is different around

the world

South Africa – &lt;1% of world population and has 18% of infections

HIV infections remains at 2 million per year. HIV incidence is also stable

However, global data masks regional data

Rising prevalence in MSM HIV around the world including in high income countries.

Resurgence of HIV in high income countries

Increased concentration in poorer areas



Emerging epidemics:

•

•

•



MSM in Asia

IDU in Eastern Europe and former Soviet States

Australia’s neighbours PNG (generalized), Indonesia (IDUs)



Australia:

•

•

•

•



Stable number of diagnoses, increased STIs, increases in condomless anal sex

Combination HIV prevention with biomedical technologies is emerging

Significant cause of morbidity

More people with HIV, more on treatment, more with mild long-term immune deficiency



Behavioural research in HIV transmission:

Notification of HIV and notifications of AIDS – after a peak in the 1980s of HIV, there is a drop and

after the 1990s there is a slow increase.

The introduction of ARV treatment decreased the incidence of AIDS after the 1990s



Risk for HIV seroconversion:

The main risk HIV infection among gay men is unprotected anal intercourse (UAI) – especially in the

receptive position. The other risk for minority of gay men may be injecting drug use.

Factors that might contribute to possibility of HIV infection include:

•

•

•

•

•

•



Having multiple partners

Condomless anal sex – after drastically increasing in the 80s, declined over time until 1996 →

increasing steadily again

Not knowing HIV status – own or partners

More sexual contact with men at increased risk

More sexual contact with HIV+ men

Presence of other STIs → open lesions and more friction



Protection against HIV:

Possible prevention methods that have been proposed include:

•

•

•

•

•



No anal intercourse

Condom use

Monogamy – partner reduction

Disclosure of HIV status – and increased testing (HIV and STIs)

Partner selection (risk, gender)



Risk assessment for UAI:

Very few men engage in repeated UAI without some sort of risk minimization strategy (88% of

reported cases in health in men study reported at least one strategy being used). These include:

Serosorting – making sexual decisions using information about HIV status. Frequently used to

describe the behaviour of a person who chooses a sexual partner assumed to be of the same HIV
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