
Origins of HIV

It is likely that HIV first appeared in humans in Africa near the beginning of the twentieth century as a result of 

infection by SIV from NHP. 

Since there are several groups of HIV, it is likely that humans became infected by SIV on more than one 

occasion.

SIV  Simian Immunodeficiency Virus

NHP Non-Human Primates

Zoonosis=is an infectious disease that 

has jumped from a non-human animal 

to humans (fonte WHO)

The cross-species transmission of lentiviruses from African primates to humans has selected viral 

adaptations which have facilitated human-to-human transmission.

HIV adapts through mutation and by recombination of regions of its genome in multiply infected individuals 

Naturally infected NHP are relatively resistant to AIDS-like disease despite high plasma viral loads and 

sustained viral evolution.
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Determinants of succesful zoonotic transmission

Unprotected sexual 
intercourse between 

discordant couples is by far the 
most frequent mode of HIV-1 
transmission being semen the 

main vector for HIV-1 
dissemination worldwide



SIVcpz in chimpanzees is the result of recombination events between three different SIV 

strains. The chimpanzee virus was subsequently transmitted to gorillas and humans, giving 

rise to SIVgor and HIV-1 groups M and N, respectively. 

HIV-1 groups O and P are the result of two zoonotic transmission events of SIVgor.

SIVsmm infecting sooty mangabeys was transmitted to humans on at least nine occasions, 

resulting in the emergence of HIV-2 groups A through I.
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Origins of HIV



Studi di filogenesi datano i primi episodi di 
trasmissione di HIV-1 intorno al 1920 nella DRC 
(Faria et al Science)



Viral antagonists of tetherin and their sites of interaction (indicated by arrows). Vpu associates with the trans-membrane domain of 
tetherin, Nef targets the cytoplasmic domain, and Env interacts either with the extracellular or the cytoplasmic domain. (C) Antitetherin
function in HIV-1 and HIV-2 and their immediate simian precursors. 
SIVcpz acquired vpu and nef genes from different sources.
During adaptation in chimpanzees, Nef (and not Vpu) evolved to become an effective tetherin antagonist. SIVgor and SIVsmm also use Nef 

to counteract tetherin. 
After transmission to humans, SIVcpz, SIVgor, and SIVsmm Nef were unable to antagonize human tetherin because of a deletion in its 
cytoplasmic domain. 
HIV-1 group M adapted by regaining Vpu-mediated antitetherin activity. 
The Nef and Vpu proteins of HIV-1 groups O and P remained poor tetherin antagonists. 
The Vpu of HIV-1 group N gained modest antitetherin activity, but lost the ability to degrade CD4. 
HIV-2 group A adapted by gaining Env-mediated antitetherin activity; whether HIV-2 groups B–H gained antitetherin function has not been 
tested. 

Proteins that are active 
against tetherin are 
highlighted in red, and 
those that are inactive 
are shown in gray







The discovery

1981 AIDS described for the first time as a result of a new infection (anomalous 

cases of Kaposi's sarcoma and pneumonia induced by Pneumocystis carinii

in young men who have sex with  men in the areas of New York, Los 

Angeles and San Francisco)

1983 Francoise Barre-Sinoussi, Claude Chermann and Luc Montagnier (Nobel 

Prize, 2008), at the Pasteur Institute in Paris, isolate a virus from the 

lymphonodes of a patient with generalized lymphadenopathy of unknown 

etiology and called the virus Lymphadenopathy-Associated Virus (LAV). The 

virus, identified as a retrovirus, exhibits characteristics similar to the known 

human retrovirus HTLV-1



1984 Robert Gallo and coworkers at NIH confirmed the discovery of a 

human lymphotropic retrovirus (HTLV-III) that unlike HTLV-1 kills 

CD4 + T cells rather than stabilize them and establish the 

relationship of the virus with the immune deficiency syndrome AIDS

(Acquired immunodeficiency Syndrome)

LAV and HTLV-III represent two strains of the same virus, the Human 

Immunodeficiency Virus HIV

1986 A second type of HIV is isolated in West Africa (HIV-2).



https://timeline.avert.org/



HIV types and groups

HIV-1 and HIV-2 cause clinically indistinguishable disease, although 

the time to disease onset is longer for HIV-2. The worldwide 

epidemic of HIV and AIDS is caused by HIV-1, while HIV-2 is mostly 

restricted to West Africa.

There are four groups of HIV-1, M (main or major), N (new) and O 

(outlier). Type O HIV-1 is mostly found in Cameroon and Gabon 

while the rare N sub-group is also found in Cameroon. 

In 2009 a new strain closely related to gorilla simian immunodeficiency 

virus was discovered in a Cameroonian woman. It was designated 

HIV-1 group P.



HIV-1 groups and sub-types

Based on nucleotide sequence analyses of the env and gag genes, it has been 

found that there are also at least ten different HIV-1 subtypes within the M group - 

these are designated A to L. 

CRF-Circulating recombinant form. In some countries, mosaics (recombinants) 

between different subtypes have been  found.  These arise when two different 

subtypes infect a person at the same time and recombination occurs.



World map showing the relative contribution of different HIV-1 subtypes to the total burden of infection 

globally (inset) and in different regions (main map) from 2004–7. The overall size of each pie chart reflects 

the numbers of infected people in each region, with the coloured segments of the charts representing the 

particular subtypes (A–K) and recombinant forms (CRF) present. The situation in Central Africa is 

represented in greater detail in an inset which shows the greater heterogeneity in the virus present in this 

region as compared with other parts of the world. 

Trends in Molecular Medicine, 18: 2012
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Understanding the prevalent HIV subtypes in key populations is crucial for 
designing targeted prevention and intervention strategies.



HIV-2







The three stages of HIV infection are (1) acute HIV infection, (2) chronic HIV infection, and (3) 
acquired immunodeficiency syndrome (AIDS).
There is no cure for HIV, but treatment with HIV medicines (called antiretroviral therapy or 
ART) can slow or prevent HIV from advancing from one stage to the next. HIV medicines help 
people with HIV live longer, healthier lives.

https://aidsinfo.nih.gov/understanding-hiv-aids/fact-sheets/19/46/the-stages-of-hiv-infection



Acute HIV infection
Early stage of HIV infection that extends approximately 2 to 4 weeks from initial infection until the 
body produces enough HIV antibodies to be detected by an HIV antibody test. During acute HIV 
infection, HIV is highly infectious because the virus is multiplying rapidly. The rapid increase in HIV 
viral load can be detected before HIV antibodies are present. During this time, some people have flu-
like symptoms, such as fever, headache, and rash. The virus attacks and destroys the infection-fighting 
CD4 cells of the immune system. A person may experience significant health benefits if they start ART 
during this stage.

https://aidsinfo.nih.gov/understanding-hiv-aids/fact-sheets/19/46/the-stages-of-hiv-infection



Chronic HIV Infection
The second stage of HIV infection is chronic HIV infection (also called asymptomatic HIV infection or 
clinical latency). During this stage, HIV continues to multiply in the body but at very low levels. 
People with chronic HIV infection may not have any HIV-related symptoms. Without ART, chronic 
HIV infection usually advances to AIDS in 10 years or longer, though in some people it may advance 
faster. People who are taking ART may be in this stage for several decades. While it is still possible to 
transmit HIV to others during this stage, people who take ART exactly as prescribed and maintain an 
undetectable viral load have effectively no risk of transmitting HIV to an HIV-negative partner 
through sex.

https://aidsinfo.nih.gov/understanding-hiv-aids/fact-sheets/19/46/the-stages-of-hiv-infection



AIDS 
AIDS is the final, most severe stage of HIV infection. Because HIV has severely damaged the 
immune system, the body can’t fight off opportunistic infections. (Opportunistic infections are 
infections and infection-related cancers that occur more frequently or are more severe in 
people with weakened immune systems than in people with healthy immune systems.) People 
with HIV are diagnosed with AIDS if they have a CD4 count of less than 200 cells/mm3 or if 
they have certain opportunistic infections. Once a person is diagnosed with AIDS, they can 
have a high viral load and are able to transmit HIV to others very easily. Without treatment, 
people with AIDS typically survive about 3 years.

https://aidsinfo.nih.gov/understanding-hiv-aids/fact-sheets/19/46/the-stages-of-hiv-infection



Course of the disease

Cytotoxic B and T lymphocytes mount a strong defense and virus largely disappears from the circulation. After the 
increased cell-mediated immune response, there is a rise in humoral anti-HIV antibodies. During this period of 
strong immune response to the virus, more than 10 billion new HIV particles are produced each day, but they are 
rapidly cleared by the immune system and have a half-life of only 5 to 6 hours
The infected cells that are producing the virus are destroyed either by the immune system or by the virus and 
have a half-life about 1 day. However, the rate of production of CD4+ cells can compensate for the loss of cells and 
a steady state is set up in which most CD4+ cells are uninfected.



Course of the disease

As a result of the strong immune defense, the number of viral particles in the blood stream declines and the patient 
enters clinical latency . Little virus can now be found in the bloodstream or in peripheral blood lymphocytes and, 
initially, the number of blood CD4+ cells is only slightly decreased. Nevertheless, the virus persists elsewhere, 
particularly in lymph nodes and here viral replication continues as follicular dendritic cells interact with more CD4+ 
cells that become infected. The virus is also replicated by macrophages. The killer cells needed to control HIV also 
damage the helper T cells that they need to function efficiently. With the lack of CD4+ cells, new cytotoxic T cell 
responses cannot occur as helper cells are lacking and such new responses are required as the virus mutates. 



Course of the disease
Set-point During the initial/primary infection by HIV-1, virus-specific 

CD4+ T cells are stimulated to proliferate by viral antigens. 
As virus infects and replicates in activated CD4+ cells, these 
same cells are preferentially destroyed. At the same time, 
there is a dramatic expansion of virus-specific CD8+ T cells 
which coincides with the suppression of viraemia and a 
recovery in CD4+ T cell numbers. However, CD8+ T cell 
proliferation is dependent on CD4+ T cell help. Thus, there 
is a fine balance between virus destroying CD4+ T cells and 
leaving enough CD4+ T cells to help produce virus-specific 
activated CD8+ cells. It is suggested that this balance 
determines the plasma virus load (concentration) at the 
end of the acute phase, also known as the ‘set point’. The 
set point load appears to be a critical determinant of the 
rate of progression to AIDS; a low set point load means a 
longer subclinical period, and a high load means rapid 
progression to AIDS. However, virus loads ultimately rise 
again as immune function collapses

With less than 1000 copies/ml of blood, disease will probably occur with a latency period of more than 10 years.  
With less than 200 copies/ml, disease does not appear to occur at all. Most patients with more than 100,000 copies 
per ml, lose their CD4+ cells more rapidly and progress to AIDS before 10 years. Most untreated patients have 
between 10,000 and 100,000 copies per ml in the clinical latency phase.



Limited data exist on HIV-1
and HIV-2 co-infection; in
West Africa, up to 15% of
individuals have dual
infection. HIV-2 does not
protect against subsequent
HIV-1 acquisition

One study suggested that
persons with both HIV-1
and HIV-2 have slower
disease progression, with
the greatest benefit
occurring when HIV-2
precedes HIV-1 infection.
Other studies, found no
survival benefit



LOSS OF CD4 CELLS

In an activated, infected CD4 cell, huge numbers of virions are synthesized. These bud 
from the cell and result in punctured membranes.

La principale causa della diminuzione dei linfociti T CD4+ nei PLWH è l’effetto diretto esercitato su 

queste cellule dal virus 

La replicazione del virus con 

produzione della gp41 e la 

gemmazione dei virioni aumenta la 

permeabilità della membrana e 

dunque l’ingresso di concentrazioni 

letali di ioni Ca++ (apoptosi/lisi 

osmotica)



LOSS OF CD4 CELLS

Since the membrane of HIV fuses with the membrane of the cell to be infected by a 
pH-independent mechanism, syncytia formation can occur leading syncytium 
formation



LOSS OF CD4 CELLS

Infected cells that are producing viral proteins 
(but not those in the latent state)  will present 
those proteins on the cell surface in 
association with class I MHC histocompatibility 
antigens. The infected cell, like other virally-
infected cells, will be destroyed by cytotoxic T 
cells. Again this only happens in cells that are 
infected by HIV.

Gp120 is linked to the Gp41 on the virus surface by non-covalent interactions and is frequently 
shed from infected cells or from virus particles. This binds to uninfected cells via CD4 antigen. As a 
result, they appear to be infected and are destroyed by the immune system.

Inoltre la replicazione virale può interferire con la sintesi proteica e portare a 

morte la cellula



LOSS OF CD4 CELLS and IMMUNODEFICIENCY

La deplezione ed il deficit funzionale dei T CD4+ è anche dovuta a fenomeni 

indiretti sui linfociti non infetti: Attivazione cronica che predispone all’apoptosi

La perdita di CD4 ha effetti sulle altre funzioni del sistema immune andando ad 

esempio ad indebolire la risposta anticorpale

I macrofagi, le cellule dendritiche e le cellule dendritiche follicolari sono infettate o 

danneggiate da HIV con le conseguenti alterazioni che contribuisco 

all’immunodeficienza





ANTI-HIV CHEMOTHERAPY
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ANTI-HIV CHEMOTHERAPY

Agents that block interaction of gp120 with co-receptors

Agents that block fusion by interacting with gp41



ANTI-HIV CHEMOTHERAPY

Nucleoside-Analog Reverse  
Transcriptase Inhibitors (NRTI). 
They are incorporated into viral 
DNA, act as chain terminators.

AZT e d4T              timidina

FTC e 3TC              citidina

Abacavir                guanosina

They were among the first anti-HIV-1 drugs. However, after long term administration, several side 
effects have been observed (mainly MITOCHONDRIAL DAMAGE)



Non-Nucleoside Reverse Transcriptase Inhibitors (NNRTIs) are small molecule drugs that bind 
directly to the active site of HIV-1 reverse transcriptase, disrupting its RNA-dependent and DNA-
dependent DNA polymerase activities. Unlike nucleoside analogs, they have minimal toxicity in 
tests with cultured cells. There is some toxicity when used in humans, mainly gastrointestinal 
problems or elevated liver enzymes

Nevirapine – Delaviridine - Efavirenz

ANTI-HIV CHEMOTHERAPY
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ANTI-HIV CHEMOTHERAPY

Protease Inhibitors. They are all 
substrate analogs, that is they mimic 
a peptide that can bind to the active 
site of the viral protease.

Indinavir – Ritonavir - Saquinavir

There are a few side effects in 
patients. These are mild: nausea, 
diarrhea, upset stomach, and 
heartburn.

NATURE REVIEWS | MICROBIOLOGY VOLUME 11 | DECEMBER 2013  



Drugs that inhibit integrase (IN) activity
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Viral DNA integration requires several steps. These can be targeted by different IN inhibitors:

IN associates with the viral DNA in the cytoplasm to form the pre-integration complex (PIC). 

In a first catalytic step IN cuts a dinucleotide from both ends of the viral DNA to produce 

hydroxylated 3’ ends in the PIC 

In the nucleus IN binds the host DNA to allow annealing of hydroxylated ends of the proviral DNA 

to the host DNA



Inhibition of capsid: Lenacapavir

By targeting HIV capsid, lenacapavir interferes with multiple early- to late-stage processes of the viral life cycle: nuclear
transport, virus assembly and release, and capsid assembly. Lenacapavir binds directly to HIV capsid in a pocket
between capsid protein subunits in hexamers. In early stages of the virus life cycle, lenacapavir interferes with capsid-
mediated nuclear import of HIV-1 proviral DNA, as it targets the same capsid binding site utilized by host factors that
aid in viral nuclear import and integration. In late stages of the HIV life cycle, lenacapavir interferes with the functioning
of Gag/Gag-Pol and reduces capsid protein subunit production. Additionally, lenacapavir increases the rate of HIV
capsid assembly, resulting in abnormalities in capsid structure



Most patients who adhere to antiretroviral therapy have dramatic and rapid decreases in plasma levels 
of HIV RNA. Persistent viraemia largely reflects the release of the virus from stable cellular reservoirs. 
The source of the virus during effective antiretroviral therapy is primarily defined by the half-life of the 
cells that were infected before therapy was initiated. After several years of therapy, long-lived 
populations of resting CD4+ central memory T (TCM) cells become the dominant source of HIV 
persistence. HAART, highly active antiretroviral therapy; TEM, effector memory T; TTM, transitional 
memory T.

The impact of antiretroviral therapy on HIV reservoirs. 





Mechanisms of HIV persistence during antiretroviral therapy

The left panel illustrates how latent HIV infection can be established in T cell and myeloid cell reservoirs. The 
primary mechanism is probably infection of activated memory CD4+ T cells. Most of these cells die, but a minority 
revert to a resting state. The right panel illustrates the fate of these now resting ‘latently infected’ memory CD4+ T 
cells. These cells either die slowly, become a source of new infections, persist as long-lived cells or expand through 
homeostatic mechanisms.



https://www.readfiles.it/ n3 2024 G Antonelli O Turriziani

Sebbene le cellule T CD4+ della memoria siano da sempre considerate il 

principale sito di persistenza virale, anche altre cellule, come i macrofagi e le 

cellule dendritiche, sembrano avere un ruolo importante nella persistenza virale

https://www.readfiles.it/








March 1987
Approval of AZT is fast-tracked by the FDA after a
small-scale trial finds that rates of opportunistic
infections and deaths are lower for those on the drug.

The drug is highly toxic, difficult to produce and leaves many with
concerns about the long-term effects on people living with HIV.
But at this point it is the only hope in the armoury of defeating
HIV, and it becomes the most expensive drug on the market.

1989 ddI The second drug available for the treatment of HIV and AIDS is made 
available by the USA Food and Drug Administration (FDA) on compassionate 
access grounds for people who fail treatment using zidovudine (AZT). 

NRTIs



1996
NNRTIs inhibit reverse transcriptase They are an important component of Highly
Active Antiretroviral Therapy (HAART). In 1999, a study in Uganda finds that a
single dose of nevirapine given to both mother and child reduced the rate of HIV
transmission by almost 50% compared with a very short course of zidovudine
(AZT). The World Health Organization subsequently endorses nevirapine as a
cost-effective way of reducing mother-to-child transmission in developing
countries.

1995 A revolutionary development in HIV treatment, protease inhibitor drugs 
provide a new way to block HIV replicating and multiplying in the human body. 



1996
Following a number of breakthrough trials and new drugs, it becomes clear during 
1996 that combining a number of drug types could have a dramatic effect on 
keeping HIV under control. Highly Active Antiretroviral Therapy (combining at least 
three drug types) is quickly incorporated into clinical practice in rich nations, with an 
immediate decline of between 60% and 80% in rates of AIDS-related deaths and 
hospitalisation. However, in low-income countries, even ten years later, less than 5% 
of those in need have access to this treatment.



September 1997
Combivir is the first fixed dose combination (FDC) antiretroviral pill. It is made up of 
two Nucleoside Reverse Transcriptase Inhibitors (NRTIs). Prior to this, HIV treatment 
consists of several pills. 

2011
The United States Food and Drugs Administration approves a new HIV treatment, 
known as Complera (2NRTI+1NNRTI), designed to be taken as a single daily tablet 
(STR single tablet regimen). Only needing to take a single tablet once a day, rather 
than multiple pills, makes maintaining adherence easier. Complera goes on to become 
one of the most widely-prescribed ARV regimens for HIV in the USA.



2019 The World Health Organization (WHO) publishes its HIV drug resistance report 2019, 
shining a light on the emerging threat of HIV drug resistance (HIVDR) to the global scale-up of 
treatment access, particularly in sub-Saharan Africa and other low- and middle-income 
countries.
In response, the WHO recommends that countries use dolutegravir, where HIVDR is already 
prevalent, as the preferred drug for HIV treatment because of its effectiveness and high 
barrier to resistance.

2022
Sunlenca® (lenacapavir) Receives FDA Approval as a First-in-Class, Twice-Yearly Treatment 
Option for People Living With Multi-Drug-Resistant HIV



2021
HIV treatment that can be injected every one 
or two months is approved for use in some 
countries after trials prove they work as 
effectively as daily tablets. 

2DR

Long Acting therapy



2011
The results of the groundbreaking HPTN 052 trial show that people living with HIV and 
taking antiretroviral drugs were 96% less likely to transmit the virus to their partners. 
This was the first step in establishing treatment as prevention.
The journal Science names the study the most important scientific breakthrough of 
2011.

2014
The PARTNER study finds no transmissions within couples where one person is HIV 
positive and the other not, when the viral load is undetectable. The study covers an 
estimated 16,400 occasions of sex between gay men and 28,000 in heterosexuals. 



2018 New evidence from phase 2 of the PARTNER study extends U=U (undetectable=untransmittable)
message to gay men. It confirms that HIV cannot be passed on in (any) couple where one partner has an
undetectable viral load. The study of nearly 1,000 gay male couples who had sex without using condoms,
where one partner was HIV positive and on effective treatment and the other was HIV negative, reports no
cases of within-couple HIV transmission over eight years.

2017 HIV organisations around the world endorse the “Undetectable = Untransmittable” stating that
those who take antiretroviral treatment regularly, and have achieved an undetectable viral load as a result,
cannot pass on the virus to others. The message helps to tackle the stigma towards those living with HIV,
and provides many people living with HIV with the reassurance that they are not a threat to their
partners. However, in lower resource settings, the message has less resonance, as individuals often face
more difficulty in accessing HIV services, including viral load testing. As such these issues need to be
addressed before U=U can have an impact on people living with HIV in these countries.



April 2005
The CDC approves the use of 
Post Exposure Prophylaxis (PEP) 
for the general public for the 
first time. The drug can be used 
to prevent HIV infection up to 
72 hours after exposure. The 
side effects of PEP, however, 
mean that it cannot be taken 
regularly and is only authorised
for use when someone is known 
to have been exposed to HIV. 
Ronald Valdiserri, a 
spokesperson from the CDC 
comments that because “Too 
many Americans are affected 
each year. The severity of this 
epidemic dictates we utilize all 
available tools to reduce new 
infections".



2010
iPrEx (Pre-exposure Prophylaxis Initiative) is the first randomised controlled trial of 
PrEP. The trial proves that taking PrEP provides protection against HIV. In the trial, 
gay men at high risk of HIV were either given a daily pill containing HIV drugs or a 
placebo. The HIV infection rate was 44% lower in the group given PrEP. Moreover, 
for those men who managed to take the pill daily, the infection rate was 73% 
lower. These results pave the way for PrEP as an HIV prevention method.

2012
PrEP is a course of drugs designed for people who are not HIV-positive but are at 
high risk of being exposed to the virus – for example, if they have an HIV-positive 
partner or regularly inject drugs. By 2012, the evidence is clear that, when taken 
daily, PrEP reduces the chance of acquiring HIV by more than 90%. The US is the 
first country to approve its use as a method of HIV prevention. PrEP offers an extra 
option for protection that could be combined with condoms and other prevention 
methods.





2007
American Timothy Ray Brown had been living with HIV for 11 years, taking antiretroviral 
medication to suppress the virus, when he developed leukemia (unrelated to his HIV infection). 
His doctor in Berlin, where he was living, used a bone marrow donor with a known genetic 
mutation which gives resistance to HIV infection by blocking attachment of HIV to cells (CCR5 
Δ32). Despite discontinuing his antiretroviral therapy, levels of HIV in his blood rapidly fell to 
undetectable levels, his CD4 count increased, and researchers have not detected HIV in his blood 
or in various biopsies since. It's thought that a combination of chemotherapy destroying his own 
immune system, a transplant using a naturally resistant donor, and his new immune system 
attacking the remnants of his old one all helped rid his body of HIV. Brown is the only individual 
who is considered to have a 'sterilizing cure', meaning he no longer harbours the HIV virus within 
his body, as opposed to a functional cure when someone still harbours the virus within their 
bodies but does not need to take antiretroviral treatment..

The Berlin patient

CCR5 Δ32 is a 32-base-pair deletion 

that introduces a premature stop 

codon into the CCR5 receptor locus, 

resulting in a nonfunctional receptor

https://en.wikipedia.org/wiki/Stop_codon
https://en.wikipedia.org/wiki/Stop_codon




The 90-90-90 targets refer to the pathway by which a person is tested, linked and retained in HIV 
care, and initiates and adheres to antiretroviral drugs (ARVs). 
See more at: http://www.avert.org/professionals/hiv-around-world/global-response/

Taking this action would mean that in 2020, there would be:
•fewer than 500,000 people newly infected with HIV
•fewer than 500,000 people dying from AIDS-related illnesses
•elimination of HIV-related discrimination.

In September 2016 Sweden became the first country to achieve these targets.

The UNAIDS Fast-Track strategy, launched in 2014, aims to greatly step up the HIV 
response in low- and middle-income countries to end the epidemic by 2020
The Fast-Track treatment targets are known as the 90-90-90 targets:

accanto a questi obiettivi 

era stato proposto di 

affiancare un “quarto 90” 

che in sintesi consisteva 

nel fare in modo che 

almeno il 90% delle 

persone con HIV avesse 

una buona qualità della 

vita correlata alla salute.

http://www.unaids.org/en/resources/documents/2014/JC2686_WAD2014report
http://www.unaids.org/en/resources/documents/2014/JC2686_WAD2014report
http://www.unaids.org/en/resources/documents/2014/JC2686_WAD2014report
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en_0.pdf
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en_0.pdf
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en_0.pdf
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en_0.pdf
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en_0.pdf


The UNAIDS Fast-Track strategy by 2030
The Fast-Track treatment targets are known as the 95-95-95 targets:

http://www.unaids.org/en/resources/documents/2014/JC2686_WAD2014report
http://www.unaids.org/en/resources/documents/2014/JC2686_WAD2014report
http://www.unaids.org/en/resources/documents/2014/JC2686_WAD2014report
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en_0.pdf
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en_0.pdf
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en_0.pdf
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en_0.pdf
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en_0.pdf


Testing, treatment and viral load suppression cascades among all people living with 
HIV
By 2025, 95% of people living with HIV should know their HIV status (first 95)
•In 2023, 86% [69–>98%] of people living with HIV knew their status.

To reach the first 95–95–95 target, an additional 3.4 million people living with HIV need to 
be made aware of their HIV status.

People living with HIV receiving antiretroviral therapy (second 90)
•In 2023, 77% [61–89%] of people living with HIV were receiving antiretroviral therapy.

To reach the second 95–90–86 testing, treatment and viral load suppression cascade 
target, an additional 5.4 million people living with HIV need to know their status and 
access antiretroviral therapy.

People living with HIV with suppressed viral loads (third 86)
•In 2023, 72% [65–80%] of people living with HIV had suppressed viral loads.

To reach the third 95–90–86 testing, treatment and viral load suppression cascade target, 
an additional 5.6 million people living with HIV need to know their status, access 
antiretroviral therapy, and have viral load suppression.

Achieving the 95–95–95 targets translates to 95–90–86 when expressed as a 

cascade. These targets should be achieved in ALL sub-populations, age groups and 

geographic settings.







Despite a reduction in incidence over the last few decades due to 
improved treatment and prevention efforts, this decline in infections 
has slowed over the past 5 years—especially in key populations: sex 
workers and their clients, men who have sex with men (MSM), people 
who inject drugs (PWIDs), transgender individuals, and prison inmate





The increase in HIV diagnoses in 2023 
can be attributed to various factors 
across different subregions. In the east 
of the WHO European Region, countries 
reported a rebound in HIV testing and 
case detection since the COVID-19 
pandemic subsided, focusing on 
increasing case detection and 
introducing new testing policies to 
close the gap on undiagnosed 
individuals. 

In the EU/EEA and the west of the 
Region, the increase may be a result of 
increased diagnoses among migrants, 
particularly from high-prevalence 
countries, and expanded HIV testing 
services. In contrast, the number of HIV 
diagnoses in the centre of the Region 
decreased in 2023 compared to 2022, 
mainly due to a reduction in previous 
positive diagnoses. However, six out of 
15 countries in the centre still reported 
an increase in 2023 compared to 2022.

https://www.ecdc.europa.eu/sites/default/files/d

ocuments/HIV_Surveillance_Report_2024.pdf













6. Drugs that inhibit integrase (IN) activity

Viral DNA integration requires at least four steps. These can be 
targeted by different IN inhibitors:

• IN associates with the viral DNA in the cytoplasm to form 
the pre-integration complex (PIC). 

• In a first catalytic step IN cuts a dinucleotide from both 
ends of the viral DNA to produce hydroxylated 3’ ends in the 
PIC 

• In the nucleus IN binds the host DNA to allow annealing of 
hydroxylated ends of the proviral DNA to the host DNA

• Finally, gaps and any mismatched bases at the newly created 
junctions are repaired by host DNA repair functions       
irreversible integration. It is not yet clear if IN is also 
implicated in the DNA repair process.

Pyranodipyrimidine

Styrylquinolone 
Di-ketoacids

Raltegravir 
Elvitegravir

methylxantine
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