Revista Española de Quimioterapia
doi:10.37201/req/083.2021 - Advance Access published January 12, 2021

Review
Emilio Bouza1
José Ramón Arribas2
Belén Alejos3
José Ignacio Bernardino4
Maye Coiras5
Pep Coll6
Jorge Del Romero7
María José Fuster8
Miguel Górgolas9
Alipio Gutiérrez10
Diego Gracia11
Victoria Hernando12
Javier Martínez-Picado13
José Manuel Martínez
Sesmero14
Esteban Martínez15
Santiago Moreno16
Beatriz Mothe17
Maria Luisa Navarro18
Daniel Podzamczer19
Federico Pulido20
José Tomás Ramos21
Ezequiel Ruiz-Mateos22
Inés Suárez García23
Esteban Palomo24

Past and future of HIV infection. A document based
on expert opinion

1

Clinical Microbiology and Infectious Diseases Department, Hospital General Universitario Gregorio Marañón, Department of Medicine, Universidad Complutense de Madrid (UCM), Instituto de Investigación Sanitaria Gregorio Marañón, and CIBER de Enfermedades Respiratorias (CIBERES CB06/06/0058), Madrid.
2
Director of HIV and Infectious Diseases Research, Hospital La Paz. Madrid. Associate Professor at the Universidad Autónoma de Madrid.
3
Researcher at the Instituto de Salud Carlos III. Madrid
4
HIV Unit. Internal Medicine Department. La Paz Hospital
5
AIDS Immunopathology Unit. National Microbiology Centre. Carlos III Healthcare Institute, Madrid.
6
IrsiCaixa-Institut de Recerca de la Sida. HIV Unit. Germans Trias i Pujol Hospital. Badalona. BCN Checkpoint. Barcelona.
7
Director of the Sandoval Health Centre. IdISSC. San Carlos Clinical Hospital. Madrid
8
Executive Director of the Spanish Interdisciplinary AIDS Society (SEISIDA) and Professor at the UNED. Madrid.
9
Associate Head of Infectious Diseases. Jiménez Díaz Foundation. Madrid
10
Head of Health Content at RTVM and 1st vice-president of the ANIS National Association of Health Informers. Madrid.
11
President of the Health Sciences Foundation. Madrid
12
National Epidemiology Centre-Carlos III Health Institute. Madrid
13
Research Professor at the Catalan Institute for Research and Advanced Studies (ICREA) at IrsiCaixa and Associate Professor at the University of Vic (UVic).
14
Head of the Pharmacy Department, San Carlos Clinical Hospital, Madrid.
15
Senior Consultant, Infection Service, Clinical Hospital, Barcelona
16
Department of Infectious Diseases, Ramón y Cajal University Hospital, Department of Medicine and Medical Specialities, University of Alcalá (UAH), Ramón y Cajal Institute of Health Research, and AIDS Research Network, Madrid.
17
IrsiCaixa - Institut de Recerca de la Sida, Infectious Diseases Service, Hospital Germans Trias i Pujol, Badalona.
18
Group Infections in the Paediatric Population. Paediatric Infectious Diseases Section. Gregorio Marañón General University Hospital. Madrid.
19
HIV and STI Unit, Infectious Diseases Department. Hospital Universitari de Bellvitge. Barcelona.
20
Assistant Doctor at the HIV Unit of the Hospital Universitario 12 October, imas12, Madrid. Associate Professor at the
Complutense University of Madrid.
21
Head of the Paediatrics Department, UCM Professor of Paediatrics. San Carlos Clinical Hospital, Madrid.
22
Clinical Unit for Infectious Diseases Virgen del Rocío University Hospital / Seville Institute de Biomedicine. Seville. /
CSIC/ Seville University.
23
Infanta Sofía University Hospital, Madrid. Universidad Europea, Madrid.
24
Doctor in Pharmacy. Health Sciences Foundation Director. Madrid.

Article history
Received:16 June 2021; Accepted: 2 September 2021; Published: 12 January 2021

ABSTRACT
HIV infection is now almost 40 years old. In this time, along
with the catastrophe and tragedy that it has entailed, it has also
represented the capacity of modern society to take on a challenge of this magnitude and to transform an almost uniformly
lethal disease into a chronic illness, compatible with a practically normal personal and relationship life. This anniversary
seemed an ideal moment to pause and reflect on the future of
HIV infection, the challenges that remain to be addressed and
the prospects for the immediate future. This reflection has to
go beyond merely technical approaches, by specialized profes-

sionals, to also address social and ethical aspects. For this reason,
the Health Sciences Foundation convened a group of experts in
different aspects of this disease to discuss a series of questions
that seemed pertinent to all those present. Each question was
presented by one of the participants and discussed by the group.
The document we offer is the result of this reflection.
Keywords: HIV infection, AIDS, chronic disease, history, prevention, epidemiology, eradication, vaccine, two-drug treatment, immunotherapy.
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La infección por VIH cumple ahora casi 40 años de existencia. En este tiempo, junto a la catástrofe y la tragedia que ha
supuesto, ha representado también la capacidad de la sociedad
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moderna de asumir un reto de esta magnitud y de transformar,
gracias al tratamiento antirretroviral, una enfermedad mayoritariamente letal en una enfermedad crónica, compatible con
una vida personal y de relación prácticamente normales. Este
aniversario parecía un momento idóneo para pararse a reflexionar sobre el futuro de la infección VIH, los retos que todavía
quedan por abordar y las perspectivas para el inmediato futuro.
Esa reflexión tiene que ir más allá de planteamientos meramente
técnicos, de profesionales especializados, para abordar aspectos
sociales y éticos. Por este motivo, la Fundación de Ciencias de
la Salud convocó a un grupo de expertos en distintos aspectos
de esta infección para discutir una serie de preguntas que parecieron pertinentes a todos los convocados. Cada pregunta era
expuesta por uno de los participantes y discutida por el grupo. El
documento que ofrecemos es el resultado de esa reflexión.
Palabras clave: Infección VIH, SIDA, enfermedad crónica, historia, prevención, epidemiología, erradicación, vacuna, tratamiento con dos fármacos,
inmunoterapia

INTRODUCTION
The AIDS epidemic is now 40 years old. While it is one of
humanity’s greatest tragedies, it is at the same time one of its
greatest successes in scientific development and research. What
was achieved was unimaginable 4 decades ago: to turn a profoundly immunosuppressive disease into a chronic infection
where a latent virus allows, under very tolerable medication,
a state almost close to normality. The research effort has been
enormous, but the results are extraordinary.
On the other hand, the failure to eradicate the disease, the
failure to produce a vaccine and the problems of social injustice
that still persist around HIV infection still leave room for improvement.
It therefore seems appropriate to undertake a process of reflection on where we are after almost four decades and where
we want to be in the not-too-distant future. This reflection can
only be complete if it is carried out from a multidisciplinary perspective that includes the points of view of the different actors
involved in the problem.
For this reason, the Health Sciences Foundation convened a
large group of people from different backgrounds to try to provide answers to a series of questions that society is asking about
the past and future of HIV infection. The questions posed were
accepted by the group as relevant and assigned to a speaker
who presented his or her point of view and data for discussion
with the group.
We now turn to the questions, the rationale underpinning
the answer and the conclusions on each point.

AS WE APPROACH THE 40TH ANNIVERSARY OF
THE BEGINNING OF THE HIV EPIDEMIC, WHAT
MAJOR HISTORICAL MILESTONES WOULD YOU
HIGHLIGHT?
Daniel Podzamczer

There are probably many milestones in the history of HIV
infection since its discovery, but I would highlight the following 12:
1. On June 5th, 1981, the CDC alerted of the occurrence of 5
cases of Pneumocystis carinii (now P. jirovecii) pneumonia in previously healthy homosexual men, associated with
CMV disease or infection and suggesting that it was due
to an immunodeficiency whose cause was not yet known
[1-4].
2. In 1984, French researchers on the one hand and US researchers on the other - with controversy over the claim to
first discovery - isolated a virus they called HTLVIII (US) or
LAV (France), later unified as HIV, as the cause of the socalled acquired immunodeficiency syndrome (AIDS). This
landmark finding made it possible,months later, to detect
the presence of antibodies to the virus through serological
tests that were immediately widely used to diagnose HIV
infection in people who had contracted the virus [5-13].
3. In the 1980s, the knowledge that famous personalities
from the world of art and sport (Rock Hudson, Freddy Mercury, Magic Johnson, etc.) had been infected with HIV was
important in drawing attention to a growing pandemic
and demonstrating that it did not only affect marginalised
groups in society [14].
4. In 1987, the first antiretroviral drug, AZT (azidothymidine
or zidovudine), was marketed in Spain, with the capacity
to partially and temporarily inhibit HIV replication, demonstrating in a randomised, double-blind clinical trial that
patients receiving this treatment had a significantly longer
survival (although the difference was only months). AZT
also had considerable toxicity, but it was the first therapeutic step in the fight against HIV [14, 15].
5. In 1994, study 076 was the first to demonstrate that effective antiretroviral treatment (ART) was able to prevent
vertical transmission of HIV in pregnant women. This
randomised, double-blind clinical trial showed a 76% reduction of infection in newborns of women taking AZT during pregnancy versus placebo[16].
6. In 1996, coinciding with the International AIDS Conference in Vancouver, it was shown that a three-drug regimen of ART - two nucleoside analogues and a protease
inhibitor - was able to persistently inhibit HIV replication
and at least partially restore immunity as assessed by CD4
count and CD4/CD8 ratio [17].
7. That same year, we were able to start assessing the response
to ART in our hospital laboratories by measuring plasma
viral load, which allowed us to know within a few weeks
whether or not the treatment was being effective[18]. In
2005, the first scientific evidence of the preventive efficacy of suppressive ART on sexual transmission of HIV
in serodiscordant heterosexual couples was presented [19].
8. In 2007, the first triple-ART regimen (TDF/FTC/EFV) was
marketed in Spain in a single tablet to be administered
once a day [20]. It was the beginning of a phase that was
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followed in the next decade by the marketing of several
one-pill-a-day formulations of effective, well-tolerated
and easy-to-take drugs, some of them based on a high genetic barrier integrase inhibitor; drugs now considered
preferred drugs for ART initiation [21]. This has contributed
significantly to transforming HIV infection into a chronic
disease with a survival similar to the general population
in patients who start ART early in the course of infection
- and with an excellent quality of life. The first long-term
ART with an INI - Cabotegravir - and an NNRTI - Rilpivirine - will soon be marketed, allowing patients who are
considered good candidates to receive intramuscular injections every 2 months instead of taking daily pills, which
may have benefits on adherence, quality of life and stigma
for HIV-infected people [22].
9. In 2009, the first data were released on the so-called “Berlin patient”, the first HIV-infected adult to be assumed
to have been cleared of the virus - and therefore cured
- following a bone marrow transplant for treatment of leukaemia refractory to chemotherapy and radiotherapy. This
transplant was from a donor with the delta 32 mutation
of the CCR5 co-receptor of CD4 cells, which has long
been known to confer immunity of CD4 cells to HIV, which
is unable to infect them [23].
10. In 2011, the HPTN052 study showed that early ART initiation in serodiscordant couples reduced HIV transmission by
96%. These data were key to the widespread recommendation for early initiation of ART regardless of CD4 count [24].
11. In 2012, the FDA approved pre-exposure prophylaxis
(PrEP), the administration of a daily TDF/FTC regimen to
patients at high risk of HIV infection due to sexual practices. This approval was based on several international clinical
trials of thousands of participants - men who have sex with
men, women and heterosexual men - which showed that
such treatment was able to reduce the proportion of people
acquiring sexually transmitted infections by 40-86%, depending on the study, provided adherence was acceptable.
The preventive benefits of PrEP, which has been shown to
be cost-effective, were seen in the following years in the
significant decrease in the incidence of new HIV infections
in cities or countries where its use was authorised [25]. In
November 2019, PrEP was approved and included in the
National Health System’s service portfolio.
12. Data from the PARTNER 1 and 2 studies demonstrating the
absence of sexual transmission of HIV from ART-infected
individuals with undetectable plasma viral loads were published in 2016 and 2019. Undoubtedly these important
data (summarised in the I=I expression (undetectable=untransmissible; undetectable=untransmittable”, or “U=U”)
can contribute to reducing the stigma and psychological
problems associated with HIV infection [25-27].
Conclusion:
After 40 years, HIV infection has changed from being
a fatal disease, in the vast majority of cases, to a chronic
infection, with an excellent quality of life for people on

antiretroviral treatment (ART). New prevention measures,
the efficacy of current ART and the absence of transmission in virologically suppressed individuals will help
to reduce the incidence of infection, as well as its social
stigma, pending a cure.

WHAT IS THE CURRENT SITUATION OF THE
EPIDEMIC IN FIGURES?
Belén Alejos
According to the latest UNAIDS report, 37.9 million people were living with HIV infection globally in 2018. Of them,
79% of people living with HIV knew their HIV status (i.e. about
8.1 million people did not know they were living with HIV). In
terms of access to antiretroviral treatment, 23.3 million people had access to antiretroviral therapy, up from 7.7 million in
2010. Consequently, there has been a steady decline from the
number of new infections to 1.7 million new HIV infections in
2018 [28].
In the WHO European Region, which includes Europe and
Central Asia, 159,420 new diagnoses were recorded in 2017,
corresponding to a rate of 20.0 new diagnoses per 100,000
people. As has been observed over the last decade, most of
these cases were recorded in the eastern region (82%), followed by the western region (14%) and the central region
(4%). The current HIV epidemic varies greatly by geographical
area. Epidemics in the central and eastern regions account for
the majority of cases, and the most frequent mode of transmission is heterosexual practices followed by injection drug
use. In contrast, in the western part of Europe, sex between
men was the most common mode of transmission [27]. Overall,
the rate of new HIV diagnoses increased by 37% from 2008
to 2017 across the WHO European Region, but there are also
different patterns by geographical area. While a 27% decrease
in the rate of new diagnoses is observed in the western region,
rates continue to increase in the eastern and central regions
(68% and 121% respectively). In addition, diagnostic delay remains very high in all regions and more than half of new diagnoses were late presenters (CD4 < 350 cells/µL).
In Spain, it is estimated that there are currently between
140,000 and 170,000 people living with HIV, which represents
a prevalence of 0.4%. According to data from the epidemiological surveillance report on HIV/AIDS in Spain, 3,381 new HIV
diagnoses were recorded in 2017, giving a rate of 8.82 cases
per 100,000 inhabitants after correcting for delayed reporting
[29]. This rate is similar to other countries in the WHO European region, but higher than the average for EU and Western
European countries. In comparison with the countries of the
European Union/European Economic Area (EU/EEA), we observe in Spain a higher percentage of diagnoses in men (84.6%
versus 75.1%) and a lower percentage in people over 50 years
of age (14.8% versus 19.3%). The most frequent mode of
transmission is men who have sex with men (54.3%), followed
by heterosexual (28.2%) and injection drug users (3.1%) [30].
The time trend in the rate of new diagnoses in Spain in
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the period 2009-2017 is downward, however different patterns are observed depending on the mode of transmission. In
the groups of injection drug users and heterosexual practices,
a steady decline is observed throughout the period for both
males and females. Whilst in the group of men who have sex
with men a downward trend is observed only from 2015 onwards, although disaggregated by origin this decrease is only
observed in Spanish MSM. Although late diagnosis has decreased slightly since 2009, it is still very high; in 2017 47.8%
of HIV diagnoses were made late (CD4 < 350 cells/µL).
The 90-90-90 targets set by UNAIDS are that by 2020
at least 90% of people living with HIV should be diagnosed;
at least 90% of diagnosed people should be on antiretroviral
treatment; and at least 90% of people on antiretroviral treatment should have an undetectable viral load. Overall, this
would mean that at least 73% of people living with HIV have
an undetectable viral load. Modelling suggests that achieving
these targets by 2020 would mean ending the epidemic by
2030.
The Spanish figures on the 90-90-90 strategy have been
provided by the HIV and Risk Behaviour Surveillance Unit [31].
Of the 146,500 people living with HIV in Spain, 86.2% knew
their HIV diagnosis, 93.4% were receiving antiretroviral treatment, and of those on treatment, 90.4% had reached an undetectable viral load. Although we are above the EU/ EEA average and very close to achieving the targets set by UNAIDS for
2020, there are still approximately 13.7% of people living with
HIV in Spain who do not know they have the infection.
Conclusion:
HIV remains a priority for European Public Health.
However, we have effective tools such as universal prevention, screening and treatment to address the fight
against the HIV epidemic. It is therefore essential that
these tools be implemented more widely and adapted to
the time and characteristics of the epidemic.

IS HIV ERADICATION POSSIBLE? FOR WHAT YEAR?
Victoria Hernando
In 2014, the United Nations Programme on HIV and AIDS
(UNAIDS) set the 90-90-90 target for the year 2020, so that
90% of people living with HIV would know their diagnosis, 90% of them would receive antiretroviral treatment and
90% of people on treatment would have a suppressed viral
load, aiming for the end of the AIDS epidemic by 2030 [32].
These targets are monitored through the “treatment cascade”
or “continuum of care” that allows the HIV epidemic situation
in a particular country or geographic area to be assessed. In
Spain, in 2016, the percentages of each of these targets would
be: 86.2%, 93.4% and 90.4%, so we would be very close to
reaching the targets set by UNAIDS [32].
Various mathematical models have estimated that if the
90-90-90 targets proposed by UNAIDS were achieved globally, increasing levels of diagnosis and antiretroviral treat-

ment coverage could achieve an approximate 40% reduction
in annual HIV incidence globally [33]. However, it should be
borne in mind that in countries such as Spain, where access to
treatment is universal and the fraction undiagnosed is low, the
improvement that would be achieved in reaching the UNAIDS
targets on incidence reduction would not be as great as in
other countries where the prevalence of HIV infection is higher
[34].
To the question posed here, “Is it possible to eradicate
HIV?”, the answer from a public health point of view is clearly,
no. When we talk about HIV eradication, we can find a clinical concept, which would be the cure of the individual, i.e.
the complete eradication of the virus from a patient’s body.
On the other hand, eradication, as an epidemiological or public health concept, at the population level, is defined as the
complete elimination of the disease-causing agent from the
natural environment (not from controlled laboratories). In any
case, HIV eradication is not a goal that we can set as achievable in a short period of time. In the case of complete cure
of the individual, we know that even with the highly effective
antiretroviral therapy available to us, and even if the subject
has an undetectable viral load, there remains a low level of
viral replication and cellular reservoirs that contribute to HIV
persistence and make HIV infection a chronic disease [33]. To
achieve eradication at the population level, curative treatment
and preventive vaccines should be available and affordable for
the entire world population.
We can, however, speak of elimination and control in
some areas with regard to HIV infection. Disease elimination
refers to the complete cessation of the incidence of cases in a
given geographical area or population subgroup. For HIV infection this has been achieved for blood transfusion-associated
transmission and mother-to-child transmission[35]. But unlike
eradication, in the case of elimination, as the causative agent
is still present in the natural environment, we must maintain
the preventive and intervention measures that led to the elimination of the disease.
The primary prevention measures that allowed us to reach
this level have been HIV testing of all blood donors and monitoring of pregnant women - HIV testing during pregnancy,
antiretroviral treatment of pregnant HIV-infected women and
newborns, and formula feeding of newborns. While there may
still be cases of vertical transmission of HIV, these cases must
be examined to identify where prevention systems and policies
have failed to ensure universal access to prevention methods.
There are other primary prevention measures (aimed
at preventing the onset of infection) that can be taken depending on the environment in which we find ourselves [33],
harm reduction programmes for injecting drug users (syringe
exchange, supervised consumption rooms, methadone treatment) [36], PrEP [36-38] and male circumcision in certain contexts[39]. All these measures that we can apply to reduce sexual transmission of the virus and the acquisition of infection
through injection drug use are aimed at infection control, i.e.
reducing the incidence, prevalence or mortality of cases in a
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given geographical area. The elimination of sexual transmission of HIV, i.e. zero incidence, cannot be considered a realistic
goal, as the number of cases through this mode of transmission remains very high.
In addition, we can highlight other key aspects of monitoring the HIV epidemic that help control infection and improve the situation of people living with HIV infection. These
would be secondary prevention measures such as early diagnosis and rapid access to antiretroviral treatment. Increase the
frequency of HIV testing, especially for people at high risk of
acquiring HIV infection, such as men who have sex with men
(MSM) and people who inject drugs [40]. In recent years, HIV
testing sites have diversified to include not only health care
settings, but also community settings, and there is a need to
promote rapid, safe and confidential access, as there is still a
high burden of discrimination and stigmatisation of people
with HIV infection. According to Public Health England (PHE)
officials, this has been one of the key points in the decline in
the numbers of new HIV diagnoses in recent years in England
[41,42].
Similarly, early initiation of antiretroviral therapy not only
slows disease progression in the HIV-infected person, but also
helps control the onset of other co-morbidities associated with
both HIV infection and the longer life expectancy of HIV-infected people. It also interrupts transmission of the virus, as a
person who achieves and maintains an undetectable viral load
does not transmit HIV to sexual partners [43]. High adherence
to prescribed antiretroviral treatment is vital to maintain the
effectiveness of this preventive measure.
Conclusion:
We cannot currently consider the eradication of HIV
as an achievable goal in the near future, but we can reduce to zero the incidence of cases in certain modes of
transmission and improve control in others, such as sexual transmission.

WHAT IS A PERSON AT RISK? HOW IS IT
DEFINED?
Jorge del Romero
The epidemiology of HIV in the world is highly variable in
each geographic region.
In Europe, HIV prevalence is 0.4%, while in Africa it is
around 4% (WHO, 2018) [44]. According to WHO, the following are generally considered “specific populations” for STIs/HIV:
• Sex workers and their clients
• Men who have sex with men (MSM)
• Transgender people (TSX)
• Prison inmates
• Youths and adolescents
• Drug users
A study conducted at an STI clinic in Madrid in 2016 [45]
concluded that those most at risk of HIV infection were: MSM
between 20 and 39 years old, with several previous negative
serologies, a history of STIs and multiple sexual partners with
whom they had sex without condoms, under the effect of recreational drugs (chemsex) [46].
The highest prevalences of HIV infection observed among the
4,529 people seen for first consultations at the Sandoval Centre
in 2018 were among transgender men and women in sex work
(MSW, FSW) and men who have sex with men (MSM) (Figure 1)
Conclusion:
Particularly at risk of HIV infection are: sex workers
and their clients, men who have sex with men, transgender people, prison inmates, young people and adolescents,
and people who use drugs for sexual relations (chemsex).
The greatest risk is not knowing that you are
HIV-positive or, if you do know, not being able to access
antiretroviral treatment.
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WHAT IS LIFE LIKE FOR AN HIV-POSITIVE PATIENT
IN PHYSICAL TERMS?
Maria José Fuster
Overall, it can be stated that the clinical situation of people living with HIV (PLHIV) has evolved positively with the expansion of antiretroviral treatment and there is a continuing
trend towards improvement in key clinical immunological and
virological parameters [47]. However, there are different profiles of PLHIV and different levels of complexity in their health
care needs. The challenges faced by older PLHIV with co-morbidities are not the same as those faced by controlled and
stable patients, those who are newly diagnosed, those with
problematic substance use, or those who are socially excluded,
to give an example of different profiles. Therefore, the life of
PLHIV in all its facets is not homogeneous but there is a lot of
variability.
Recent research by the Spanish Interdisciplinary AIDS Society (SEISIDA) measuring quality of life in a large sample of
PLHIV in Spain (n=1,441) showed that the overall health perception and quality of life score was close to 70 on a scale
of 100 (68.5 ± 22.61). Health perception was lower in certain
well-established PLHIV profiles, such as people over 50, women, or those with a lower socio-educational level[48]. The overall perception of health is influenced by many factors, one
of them being the symptoms experienced on a daily basis. A
study of a cohort of HIV-positive veterans in the United States
showed that several of the symptoms they experienced predicted decreased quality of life, survival, and increased hospitalisations [49]. The most prevalent symptoms found in other
countries with large cohorts of PLHIV are sleep problems, muscle pain, fatigue, sadness, anxiety, sexual problems, and abdominal pain/distension [50]. SEISIDA studies [51,52] show data in line with these findings, as the most prevalent symptoms
in PLHIV in Spain are the same, and the most bothersome are
sleep and sexual problems. The general health and symptoms
experienced by PLHIV relate to many aspects of the process
of living with HIV; the experiences, thoughts and emotions involved. A qualitative study that SEISIDA and the Institute for
Global Health (ISGlobal) are conducting to improve the quality
of life of PLHIV shows, among other findings, that sleep problems and fatigue are related to social problems prevalent in
HIV, such as economic deprivation and stigma. These symptoms are also associated with the emotional distress caused by
the worries and fears that PLHIV have to cope with on a daily
basis, such as uncertainty about the future or fear of rejection.
These or other symptoms are also related to health habits or
effects of medication. Symptoms are interconnected and often
lead to a “vicious cycle” as they have different possible causes,
the causes may determine various symptoms and depending
on them, the intervention and self-management of the symptom will be different. So where should we start? It is essential to detect these problems in order to be able to intervene
and respond to them. Studies show a very high discrepancy
between the symptoms reported by patients and what their
doctors thought they were suffering from. The SEISIDA and ISGlobal qualitative study explored the reasons for the lack of

detection and management of important symptoms and concerns of PLHIV in routine clinical practice [51] . The difficulty
for the patient to define what is wrong or what he/she feels
(i.e. to identify it), the lack of knowledge or solutions to the
problem and the deficits in the relationship between the health
professional and the patient, among other aspects, mean that
no response is given to these health-related problems that can
damage quality of life [53].
Conclusion:
The life of an HIV-positive patient brings with it a
daily need to take responsibility and self-manage their
health process, and this involves making physical, but also psychological and social adjustments that are closely
related. Self-management tasks involve managing medical issues, such as taking medication, managing adverse
effects or symptoms; managing behaviours, such as lifestyle and habits; and coping with emotional issues associated with HIV.

WHAT ROLE SHOULD THE MEDIA PLAY?
Alipio Gutiérrez
The first thing is to observe the maximum scientific rigor.
In the same way that medicine is moving towards precision,
personalised medicine, we should seek precision journalism.
With rigor, with data and scientific evidence. All the more
so because now the media, like citizens, also communicate
through social networks and there, scientific evidence does not
gain value, it is not a plus in any way. Sometimes, on the contrary, the scientific truth about any health issue, and in this
case, about HIV infection, has no relevance because anyone
can assert their opinion on whatever they want and even if
they do not have the truth, if they have a loyal following on
social media, they can make that opinion prevail over the scientific reality of the moment. This is why I believe that it is
necessary to effectively design specific profiles for the media,
scientific societies, patient associations and health administrations in order to know how to “compete” in this new communication scenario.
Secondly, we must fight the social stigma of those affected by HIV. For this, “MASS MEDIA” is the best and most effective tool, together with the school. It has taken decades to put
a face to this disease and it is still “hidden” today. What is hidden does not exist and also prevents normalisation. We must
commit to the elimination of the social stigma against people
affected by HIV that affects their lives.
Thirdly, the media should bring back the visibility that this
epidemic had when it was deadly. At the time, it was frequently featured in the media. Now that the disease “does not kill”,
and has become chronic, it is no longer news. But this makes
it all the more paradoxical. I believe that this is a commitment
of ours that is highly topical because we are in the “time of
chronicity” and it is important that everything related to HIV,
from research to the social normalisation of those affected, is
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once again reflected in the different media as a reflection of
what is happening in society.
Finally, I am going to say something which, being a journalist myself, may come as a shock: we have to stop being objective about health issues in general. We must be belligerent
with scientific evidence, with scientific rigor and eliminate
this perverse practice of journalism that, in my opinion, is not
sustainable in terms of health. Some media treat health issues
like any other issue, wielding an objectivity based on EQUIDISTANCE, offering the same time, the same space in a newspaper, TV or radio programme to those who hold one opinion
and those who oppose it. This is NOT VALID in health. It is as if,
by virtue of this objectivity/equidistance, we were to propose,
for example, offering the same time and space in the media to
those who defend the Universal Declaration of Human Rights
and those who violate them.
With health issues, and HIV being a clear example, we
have to be belligerent and always take the side of scientific
evidence.
Conclusion:
In its relation to HIV disease, the media must remain
topical, adhere to scientific objectivity, help to overcome
the social stigma of those affected and contribute to the
physical and psychological well-being of those affected.

HAVE WE ENDED VERTICAL TRANSMISSION?
Jose Tomás Ramos
Vertical transmission (VT) is the predominant mode of
HIV-1 transmission in children and is the route of infection for
the vast majority of new infections worldwide. In natural history, VT ranges from 15-25% in the absence of breastfeeding,
rising to 40% in populations where breastfeeding is necessary,
such as in low-income countries where the vast majority of
infections occur globally [54]. Since the 1994 ACTG 076 trial,
in which zidovudine was administered in pregnancy, delivery
and to the neonate, documenting 67% efficacy of antiretroviral therapy (ART) in preventing VT, there have been enormous
advances in the prevention of VT [16]. Viral load in pregnancy
is the most important independent factor associated with VT.
In developed countries, the use of combination ART and effective virological suppression to undetectable levels in pregnancy, maintained during delivery, leads to transmission rates of
less than 1% [55]. Prospective follow-up of pregnant women
with HIV and their children has been carried out since 2000 in
9 public hospitals in the Community of Madrid, with data from
1,475 mother-child pairs up to December 2018. Overall VT was
1.2% (95% CI: 0.7-1.8%), currently less than 0.5%. Moreover,
in the few VT cases that have occurred, there were missed opportunities to avoid it [56]. When effective ART is initiated before conception and undetectable viral load is maintained until
delivery, vertical transmission may be eliminated, as demonstrated by a study in France in which of 2,651 mothers who
initiated ART before conception and remained with viral load <

50 copies/ml close to delivery; there was not a single transmission to the newborn (95% CI): 0.1%) [57].
In low-income countries, where breastfeeding is the main
source of nutrients, VT can also be drastically reduced to rates
below 2% with early detection of infection in pregnancy and
continuous ART during breastfeeding to be maintained for
life (WHO option B+), which would prevent infection in new
pregnancies. Although progress is quite remarkable, with the
number of pregnant women treated with antiretrovirals having doubled in the last decade to 92%, and the number of new
infections in children having fallen by more than 70%, there
were still 160,000 new infections in children by VT in 2018 [28].
The goal of VT elimination requires much more than the
availability, efficacy and safety of antiretrovirals for universal
lifelong treatment in women. A comprehensive approach is
needed, including reducing new infections in women of childbearing age and a sequence of maternal and newborn interventions, the removal of which at any point can lead to reduced effectiveness in preventing VT. This chain of prevention
includes adequate gestational control with sufficient antenatal
care, HIV testing and repeat testing during pregnancy and in
low-income countries also during breastfeeding, ART as early as possible for new diagnoses in pregnancy, post-exposure
prophylaxis for newborns, and retention in the health system.
It is precisely the most vulnerable populations that have the
greatest difficulty in complying with all the Available at:s in
the epidemiological chain, and in whom prevention failures
are most common. These higher-risk groups include migrant
populations who are diagnosed or who present late during
pregnancy or childbirth, drug users or the growing population of mothers who are themselves infected by VT, in whom
adherence is a challenge and selection of resistant virus more
prevalent.
On the other hand, although current ART is very effective
and integrase inhibitors allow for a more rapid decline in viral
load during pregnancy, they are not without toxicity. Current
WHO guidelines recommend dolutegravir-based regimens,
which may be associated with an increased risk of neural tube
defects in sub-Saharan populations. Although the benefits
far outweigh the potential adverse effects, comprehensive
epidemiological surveillance of all antiretrovirals is required
to establish safety in the newborn and thus define the most
appropriate treatment regimen in each risk situation.
Even with today’s great advances, there are still high-risk
cases of vertical transmission where, although it is too late to
take preventive measures during pregnancy, it is still possible
to intervene at birth and in the newborn with immediate combined prophylaxis. Even when there has been intrauterine infection detected by diagnosis in the first 48h, immediate ART
to the newborn could allow us to prevent the spread of the virus, reduce the viral reservoir as much as possible, and perhaps
a potential eradication.
Conclusion:
Elimination of vertical transmission of HIV in low-income countries is feasible. To achieve this, prevention of
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HIV infection in women of childbearing age and early diagnosis to enable early and safe antiretroviral treatment
for all infected women is essential.

WHAT HAPPENED TO CHILDREN BORN WITH HIV?
Marisa Navarro
HIV infection in paediatrics has undergone a huge change
in recent years thanks to the combination of antiretroviral therapy (cART). CART is preventing perinatal transmission
while controlling viral replication in infected children.
In Spain, since 2008 there has been a follow-up cohort of
HIV-positive children and adolescents from the AIDS Research
Network (CoRISpe), which includes patients treated in Paediatric Units (PU) since 1995. CoRISpe is in turn linked to the HIV
Biobank of the AIDS Research Network, and is allowing us to
learn about the evolution of paediatric infection in our country.
In CoRISpe, 1,344 patients are registered. Most of them
were born before universal HIV screening in pregnant women,
with 10% of patients in the cohort dying, mostly prior to cART.
CoRISpe is a cohort of mainly adolescent and young adult
patients who survived the early years of the epidemic before
cART became available, with 51% having transferred to Adult
Units (AU). New CoRISpe patients are mainly immigrant children born in sub-Saharan Africa and Central and South America, with new HIV infections in children born in Spain being
anecdotal.
At the end of 2017, 403 young adults with vertical transmission are being treated in the AUs. These patients have a
median age of 25 (ICER 23.6-25.8) and have been followed up
in UA after transition for 7.5 years (ICER 5.1-10.5). Of them,
95% were born in Spain and 56.7% are women. Clinical stage
is 29.6% A, 40.4% B, 30% C. Some 95% are receiving cART,
with 76% receiving once-daily (OD) regimens and 81% with
HIV viral load <50 copies/ml [58]. Immune status is good, with
CD4 of 723/mm3 (RIC 500-965) although 33% have a CD4/
CD8 ratio below 1 [59].
Analysing the accumulated resistance mutations in a
group of 133 patients transferred and compared to patients
still in PU, a higher percentage of acquired resistance mutations was observed (75% vs 28% p=0.006), mainly to nucleoside analogues (67% vs 28% p<0.0001), and to protease
inhibitors (32% vs 16% p=0.0384). In this substudy, despite
having good immune status, 74% have >500 TCD4 cells/mm3.
Only 65% are found with suppressed viral load, reflecting the
difficulties in treating these patients with extensive experience
with families of drugs, at complex ages (late adolescents) and
tired of taking ART [60].
It should also be noted that after transition, some patients
have poor adherence to the health care system with failure to
take ART, which in some circumstances leads to disease progression and in some cases (2% of the transition cohort) death
[58].

In terms of associated comorbidities, we now know the
importance of early treatment, which has been shown to prevent multi-organ damage from the first months of infection,
as well as irreparable damage to the nervous system in children. HIV-infected children who are now young adults received
cART after the first few years of life and thus neurocognitive
impairment has been observed, but with good performance in
daily life. Some neuroimaging studies have shown alterations
in patients with good neurological function [61].
Cardiovascular comorbidity studied in a study of 150
perinatally transmitted HIV-positive 15-year-old adolescents found an increase in carotid intima media compared to
matched healthy controls, an indirect marker of cardiovascular
risk [62].
Bone comorbidity studied in a series of 98 adolescents
aged 16 years showed 15% with decreased bone mineral density (BMD), although when adjusted for height, the percentage
dropped to 4%. The prevalence of BMD decline correlated with
CD4 nadir and CD4/CD8 ratio [63].
HCV co-infection, present in 12% of patients, has been
treated with direct-acting drugs, with a cure rate of close to
100%, although 30% of patients have liver involvement (F3
and F4 fibrosis) [64].
In terms of sexual and reproductive health, women in the
transition cohort have had a significant number of pregnancies, more than 60. In a study of 28 pregnant women, nine of
them (32%) were at high risk of perinatal transmission because
of a detectable viral load close to delivery. In this series, there
was no transmission of HIV infection in the second generation
thanks to the implementation of retention in care strategies
and optimisation of ART [65].
Finally, a poorer quality of life as measured by validated
SF12 questionnaires is observed compared to non-HIV young
people. Thus in 39 young HIV+ verticals (mean age: 23.36
years, SD = 3.83) and 39 HIV- (mean age: 22.97 years, SD =
3.80), HIV+ patients were found to have lower scores on the
physical health subscale than non-HIV (P = 0.001) and the
general Spanish youth population (P = 0.006). HIV+ patients
had lower scores on the mental health subscale (MCS) than
the general Spanish youth population (P<0.001). Quality of life
was better in HIV+ patients undergoing studies and worse for
cocaine and cannabis use (P = 0.002) [66].
Conclusion:
Children born with HIV who are now adolescents
and young adults are mostly in a controlled HIV status
and need to be kept engaged with the health system and
cART. The accumulated experience can help the new generations.

WHAT IS THE ECONOMIC COST OF HIV IN SPAIN
AT THE MOMENT?
José Manuel Martínez Sesmero
The beneficial effect of antiretroviral therapy (ART) on HIV
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infection and the impact on improving patients’ quality of life
is undoubted. However, its high cost in a resource-constrained
environment makes it necessary to manage expenditure well.
A low CD4 cell count at diagnosis is associated with increased morbidity and mortality and higher costs. Patients
with CD4 cell counts below 50 cells/microlitre generate a higher non-CART cost, which decreases substantially when CD4s
increase above 100 cells/microlitre[31,48,51,66-72].
There are 146,000 people living with HIV in our country
[21,72,73] who will require lifelong treatment. The total cost of
ART has risen steadily since the inception of highly active ART,
with the annual cost of ART being[30] 734,367,344 euros, and
it has been estimated that ART accounts for 73% of the total
lifetime health care costs of HIV patients in the US[74] and
87% in the first year in Spain [75].
The cost classification orders costs according to which
agent bears them. Thus, costs would be grouped into costs
for the health sector (basically those previously identified as
health costs), costs for the patient and his/her family (most of
the non-health costs: transport, time, etc.), and costs for other
sectors (non-health costs borne by other public entities or by
society as a whole, such as productivity costs), indirect costs
[76].
Conclusion:
The cost of ART per patient per year varies significantly depending on the drugs chosen in the treatment
regimen. The average annual cost per HIV patient has
fallen considerably in recent years as a result of drug
patent expiry and ART optimisation.

ECONOMIC BARRIERS TO HIV MANAGEMENT.
GENERIC PHARMACEUTICALS
Inés Suarez García
Antiretroviral therapy (ART) has substantially increased
the life expectancy of patients living with HIV [77,78], moving
to considering HIV infection as a chronic disease in patients
receiving ART with virological suppression. Adherence to ART is
one of the key determinants of its effectiveness [79] and is of
crucial importance given that treatment must be maintained
throughout the patient’s life.
In the wake of the last economic crisis, several regional
health administrations and hospitals have imposed measures
to reduce the cost of ART, such as setting an annual cost limit
per patient or restricting access to some antiretrovirals. These
measures have been applied differently in different autonomous communities in Spain and in some hospitals, producing
inequities in access to different ART and being significantly associated with the use of ART regimens not recommended in
clinical practice guidelines [69].
Generic drugs are drugs that have demonstrated bioequivalence to branded drugs, but cost less because the patent on the original branded drugs has expired[80]. These drugs
have proven to be effective and have reduced morbidity and

mortality where they have been used [81]. In recent years,
some generic antiretroviral (ARV) drugs have begun to be marketed in Spain, with nevirapine, efavirenz (EFV), lamivudine
(3TC), tenofovir disoproxil fumarate (TDF), darunavir, ritonavir,
and the combinations abacavir/3TC, emtricitabine (FTC)/TDF,
and FTC/TDF/EFV currently available. In a context of limited
resources for health care, the use of generics would enable a
reduction in the cost of ART.
In the European Union, it is acceptable for a drug to be
replaced by its generic equivalent if the generic equivalent has
the same composition and pharmaceutical form as the original
drug and has demonstrated bioequivalence with the original
drug through bioavailability studies [80]. However, it is controversial to substitute a fixed-dose co-formulation (FDC) or
a complete single-tablet regimen (STR) for its separate components (de-simplification or breaking of combos). The breakdown of complete single-tablet regimens is the main argument
against the use of generic ARVs in clinical practice. Currently,
the only full fixed-dose combination regimen of generic drugs
available in our country is TDF/FTC/EFV; the other STRs used in
ART are not currently available in generic formulation unless
their components are administered separately [21,82-84].
De-simplification of STRs could lead to considerable financial savings, making it possible to allocate these resources
to other health problems. A cost-benefit study using mathematical simulation estimated savings of $42,500 per patient
and total savings of $920,000,000 for the US healthcare system if treatment with Atripla® (STRs including efavirenz, tenofovir and emtricitabine) were replaced by treatment with three
separate daily tablets of generic efavirenz, generic lamivudine
and tenofovir [85]. In France, another recent study has also
shown that replacing ART regimens with generic drugs leads
to considerable savings in health expenditure [86].
On the other hand, criticisms of these changes are based
on the fact that switching to a higher number of tablets could
decrease adherence and therefore the effectiveness of ART,
and could favour the emergence of resistance [80]. Arguments
in favour of using STRs include the simplification of treatment
that would lead to a better quality of life for patients, and the
reduced potential for resistance development by reducing the
risk of confounding and the non-adherence to single drugs
(selective non-adherence) [87]. The use of STRs has been associated with increased adherence[88-90] and a lower risk of
hospitalisation [88, 89]. In this regard, a recent meta-analysis
concluded that STRs were associated with better adherence,
better virological response and lower cost than multi-drug
therapy, but there was no difference in terms of immune response, mortality, adverse events or tolerability [90, 91].
However, most of the studies cited to support the greater
effectiveness of STRs versus multiple daily tablets have been
conducted in the context of simplification strategies, comparing STRs with other antiretroviral treatments that do not
have the same composition or are even from different families
(e.g. comparing an integrase inhibitor-based STR with a protease inhibitor-based or non-nucleoside-based pre-treatment).
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There are very few studies that have compared the efficacy
of STR treatment with the administration of its components
(including generic equivalents) separately. Only 7 observational studies on STR de-simplification breakage strategies have
been published. Six of them compared the administration of
the brand-name drugs Atripla® [92-94], Atripla® and other
fixed-dose combinations [95,96] and Triumeq® [97] with their
separate components, and all found similar effectiveness. In
addition, another study evaluated Triumeq® de-simplification
in a single cohort of patients and found no virological failures
at 48 weeks [98].
Although there is no conclusive evidence to show that
de-simplification of STRs is associated with reduced treatment
effectiveness, Spanish ART guidelines recommend the use of
STRs [83, 99], and most physicians are not in favour of switching from STRs to their generic components separately: in a
study in Spain, only 4.1% of physicians said they would never
prescribe generic ARVs, but 53.3% would not do so if it meant
increasing the number of daily pills. As for STR de-simplification, 63.9% of doctors think it would be associated with worse
adherence and 42% with lower effectiveness [70]. However, in
their latest update, European guidelines recommend the use of
generic ARVs even if this means not using STRs [100].
Conclusion:
Generic ARVs have proven to be effective in the
treatment of HIV infection and their use could lead to
significant cost savings for the National Health System.
Their use would imply switching from STRs to the administration of their components separately (de-simplification or breaking of combos), a strategy that is still
controversial, which has led to a lack of widespread use
of generic ARVs in our country. However, a small number
of observational studies have shown similar effectiveness
of the use of STRs with respect to their separate components. It would be desirable to create consensus criteria
for the use of generic ARVs that include physicians, patients, and health administration.

WHAT IS THE REALITY OF “SLOW PROGRESSOR”
PATIENTS?
Ezequiel Ruiz-Mateos
Long-term non-progressors are patients who are at one
end of the spectrum of HIV infection progression. When we
talk about progression, we mean no clinical progression and
no immunovirological progression. Thus, they have high CD4+
lymphocyte counts comparable to the non-HIV-infected population and low or undetectable viral loads (VL) in the absence
of antiretroviral therapy (cART). This has led to these subjects
being considered as a model for the development of immunotherapeutic and vaccine strategies.
Traditionally, these individuals have been classified: A)
from an immunological point of view: Long-term non-progressors (LTNP) with CD4+ cells >500 cells/mm3 for more than

10 years in the absence of cART and usually with VL<5000
HIV-1 RNA copies/mL (~5%). B) from a virological point of
view: subjects with low VL (<2000 HIV-1 RNA copies/mL, socalled viraemic controllers (VC)) or undetectable levels (<40
HIV-1 RNA copies/mL), elite controllers (EC) (<1%), for at least
one year in the absence of cART.
Current cART aims for undetectability of VC, so in most
cases VCs and LTNPs with detectable VC have ended up on
cART. In relation to ECs, it was observed that it is a heterogeneous phenotype, with approximately 25% losing VC control
and 40% having decreased CD4+ levels [101]. These findings,
together with others in which ECs have been found to have
a higher rate of hospitalisation, preferably for cardiovascular
disease, than other non-controller subjects [102], have led to
reconsideration of controllers as a model of persistent virological remission in the absence of cART or “functional cure”.
However, these findings are controversial, as in another cohort,
the same authors did not observe such differences [103]. Nor
have other large cohorts of controllers found a higher prevalence of cardiovascular disease and other non-AIDS events
compared to non-controllers [104].
The key to this controversy is the heterogeneity of the
controlling phenotype. ECs can be classified into transient
controllers (TC), which are those that eventually lose control
of the VC, and persistent controllers (PC), which are those that
maintain control of the VC indefinitely [105,106]. Finding biomarkers that facilitate the discrimination of these two phenotypes is important for two reasons: 1) it allows us to design
treatment strategies for TCs as they eventually progress, 2) it
allows us to recognise PC as the true model of functional cure.
In fact, different studies have shown that PCs have higher levels of HIV-specific T-response [105], associated with lower viral
variability and diversity, along with lower levels of viral reservoir [105,107], and in turn, have lower levels of inflammation
[105]. Additionally, it has been shown that these two phenotypes also differ in a peculiar proteomic profile associated with
less inflammation in PCs compared to TCs, as well as a different metabolomic and lipidomic profile [71]. These results segregate PCs as the true model of persistent virological remission
and, on the other hand, differentiate them from subjects who
will lose spontaneous control and should therefore be identified as patients who should be offered treatment.
These findings shed light on the current controversy over
whether HIV controllers should be treated with cART. Recent
studies have shown that cART in controllers has been associated with a decrease in inflammation and immune activation
in these subjects [108]. However, most of the subjects included
in these studies were VC with detectable viral load. According
to the results discussed above, in the case of a subject who has
been infected for more than 30 years, with persistently undetectable CV and CD4+ cell counts above 500 cells/mm3, the
benefit of cART in this scenario would be more than doubtful,
contrary to what would occur in the TC subject, where cART
and/or complementary immunotherapeutic strategies would
allow lowering the levels of inflammation.
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Therefore, these data support PC as the correct model of
functional cure to look to when trying to develop immunotherapeutic strategies. It is worth noting that in recent studies,
50% of the PCs failed to amplify the virus, and in those that
did, the variability and diversity of the virus was very low [105].
Dating studies suggest that the evolution of the virus was
stalled at a point very close to infection [105]. These findings
suggest that perhaps some individuals managed to control
the virus from the beginning and to some extent persistently
stopped its replication, so that these subjects could be considered “functionally cured” or even some of them may have
achieved a “sterilising cure”, i.e. they managed to eradicate the
virus. Regardless of whether this is the case, this small group
of subjects with a persistent LTNP-EC profile constitute a true
model of functional cure. Comprehensive analysis of virological, genetic and immunological factors in these subjects will
provide important clues on how to achieve viral reservoir reduction and/or elimination and persistent virological remission
in the absence of antiretroviral therapy in the general HIV-infected patient population.
Conclusion
Slow progressors or non-progressors are a peculiar
group among HIV-infected people. Subjects with transient immunovirological control would be candidates
for antiretroviral therapy and other complementary immunotherapeutic strategies, whilst those with persistent
immunovirological control can be considered a model of
functional cure or sustained virological remission.

WHAT IS AN HIV CURE AND HOW IS IT
DOCUMENTED?
Javier Martínez Picado
Combination antiretroviral therapy is the current standard of care for HIV infection. When used daily, antiretroviral
therapy effectively controls HIV replication, prevents the development of AIDS, increases life expectancy and reduces the
risk of transmission. In 2019, approximately 26 million people
had access to antiretroviral therapy, representing 68% of all
infected people (UNAIDS 2020 report) [109].
However, current antiretroviral treatment is not curative,
due to viral persistence in cellular and anatomical reservoirs
that escape antiviral drugs or the immune system. Consequently, interruption of therapy results in rapid viral rebound
in most infected people, necessitating lifelong treatment. Despite the undoubted benefits of antiretroviral treatment, it also has important limitations: (a) Drug toxicities, complex drug
interactions (polypharmacy) and persistent immune dysfunction have significant health consequences; (b) Lifelong adherence to treatment is a challenge for many; (c) Resistance to
antiretroviral drugs remains a problem, particularly for those
who are not fully adherent to treatment; (d) Stigma is still associated with taking antiviral drugs; (e) Operational and logistical challenges related to involved drug distribution in many
parts of the world are formidable, and the economic cost of

providing antiretroviral treatment to all people living with HIV
may be unsustainable in the long term. As the mortality rate
among people living with HIV, due to the widespread use of
treatment, declines faster than the number of new HIV infections, the prevalence of people living with HIV has grown
significantly worldwide. In addition, the increasing number of
people suffering at an older age (>60 years) is associated with
a number of new challenges, both clinical and immunological.
In the absence of an effective prophylactic HIV vaccine, as well
as the challenge of treating more than 38 million people with
sustained antiretroviral therapy, it is clear that new therapeutic strategies will be required for effective viral control, prevention or a potential cure. Therefore, there remains a critical
medical need for research into new strategies to combat HIV,
including the urgency of identifying an effective therapeutic
intervention to control the virus in the absence of antiretroviral treatment and ultimately cure HIV [110].
In this context, multiple medical strategies are being explored to eradicate the replication-competent HIV reservoir
(“cure”) or to control viral rebound in the absence of antiretroviral treatment without HIV eradication (“sustained virological
remission”).
In recent years, we have learned that the viral reservoir
is established soon after viral infection. However, early ART
limits the size of viral reservoirs, reduces inflammation and
immune activation, and reduces viral diversity in both adults
and children, without necessarily delaying viral rebound if
ART is stopped. Several compounds, called latency reversal
agents, are being tested to assess their ability to reactivate
latent viruses that comprise the main viral reservoir in subjects on antiretroviral treatment (“Shock & Kill” strategy).
However, it is still difficult to find a balance between their
specific efficacy in viral reactivation and their systemic toxicity. Immune therapies capable of facilitating cytotoxic T
cell-mediated killing of infected cells, or antibody-mediated
antiviral effect, sometimes in combination with latency reactivation agents, are also being explored. And finally, cell
and gene therapies are also being investigated [111]. In this
context, allogeneic haematopoietic stem cell transplantation
for haematological malignancies contributed in 2007 to the
first, and until recently only, case of complete eradication of
HIV-1, the “Berlin patient”, whose donor had a homozygous
mutation in the CCR5 co-receptor for HIV that prevents HIV
infection of the grafted cells[23]. In early 2019, a second case
of HIV remission was announced in a person who has been
off antiviral treatment since September 2017, as part of the
IciStem project [112] (www.icistem.org), a multi-centre study
to guide and investigate the potential for HIV cure in infected people requiring allogeneic stem cell transplantation due
to severe haematological pathologies. However, due to its
inherent risk, this strategy is neither scalable nor applicable
outside the context of severe haematological malignancies
and is therefore limited to a small group of HIV-infected
individuals. The challenge is to adapt or find viral remission
strategies in the absence of antiretroviral treatment that can
reach as many people with HIV infection as possible.
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Conclusion:
There is an urgent need to design and implement innovative strategies based on new molecular mechanisms
to cure HIV infection by ending viral persistence. The aim
is to improve the quality of life of HIV-infected people by
reducing dependence on antiviral drugs, treatment burden and stigma.

WHY AREN’T VACCINES ARRIVING?
Beatriz Mothe
Despite multiple HIV prevention methods, including the
use of antiretrovirals as PrEP, and the efficacy of current ART
and its excellent tolerability profile, an estimated 1.7 million
people acquired HIV in 2018 and still one third of the 38 million people living with HIV had not accessed ART according to
UNAIDS. This is why the development of preventive and therapeutic vaccines for HIV remains one of the most urgent scientific challenges of our time [113].
One of the main difficulties for vaccine development lies
in the great diversity of HIV globally. Subtype C infections accounted for 50% of infections in 2004. Subtypes A, B, D and
G accounted for 12%, 10%, 3% and 6%, respectively; and recombinant subtypes 18%. The fact that different HIV subtypes
can differ from each other by more than 30% in their viral
genome makes the development of a universal vaccine very
complex [114].
Still, in recent years, major advances have been made in
the isolation and characterisation of monoclonal antibodies derived from B cells of people with chronic HIV infection
against relatively conserved regions of the broadly neutralising HIV envelope glycoprotein antibodies (bNAbs). Some of
these bNAbs target CD4 binding site epitopes, the V3 glycan,
the V1V2 apex, the interface region of gp120 or the membrane
proximal region of gp41, among others. The use of new single B cell culture methods, high-throughput neutralisation
screenings and B cell sorting by flow cytometry with envelope
antigens have been key to the isolation and generation of new
bNAbs [115].
While progress is being made in understanding how
bNAbs can be safely induced by a vaccine, several studies
of passive infusion of bNAbs alone or in combination in the
non-human primate model of infection using chimeric SIVs
(SHIV) suggest promising results in terms of safety and protection, which is associated with the levels of neutralisation of the
different antibodies [116]. Several Phase 2b clinical trials are
already underway led from the HVTN/HPTN vaccine and prevention trials network (Antibody Mediated Protection (AMP)
trials HVTN 704/HPTN 085 NCT02716675 and HVTN 703/HPTN
081 NCT02568215) and their results have just been published
in 2021, demonstrating that passive infusion of antibodies can
prevent the acquisition of infection of those strains sensitive
to CRV01.
Of note is the first Phase 2b/3 clinical trial of a new pre-

ventive vaccine candidate that builds on the results of the Thai
RV144 trial [117], which demonstrated modest (30%) - and
short-lived - efficacy of protection in a Thai population at low
risk of HIV acquisition. The new vaccines are based on the inclusion of mosaic immunogens, which, through bioinformatics
optimisation, design HIV proteins with a number of sequence
variants with the idea of inducing an immune response to a
larger number of circulating viral variants. Studies in the NHP
model have shown a vaccine efficacy of 60% associated with
induction of large cytotoxic T-lymphocyte-mediated responses
and high levels of monoclonal antibodies [118]. The results of
the Phase 2b/3 studies are also being developed through the
HVTN and results are expected over the next 3 years.
Finally, the complexity of designing new clinical trials of
preventive vaccines following the progressive implementation
of PrEP as a prevention measure in populations at high risk of
acquiring HIV, both in terms of sample size, implementation
and ethical issues, should be emphasised.
The development of a therapeutic vaccine aims to achieve
control or complete eradication of HIV from the body without
the need for ART. This objective must be achieved through a
strategy that is equal to (or better than) the ART, both in terms
of cost and accessibility, but above all in terms of security,
which sets the bar for non-inferiority very high.
One of the main obstacles to the development of a therapeutic vaccine is also the viral diversity, in addition to the viral
subtypes, some of the variability is due to immunological adaptation. HIV mutates and escapes relatively easily from the
pressure exerted by cytotoxic T lymphocytes (CTLs) mediated
by individual HLA molecules. Therapeutic vaccines must therefore be effective in different locations with different circulating viruses and in populations with widely differing genetic
backgrounds [119]. To combat such immense diversity, new
immunogen designs are based on attempting to re-educate
the HIV-specific immune response against those regions of HIV
that are highly conserved among the different viral subtypes
responsible for generating highly functional HLA-independent cytotoxic responses [120,121] and are currently in clinical
phases of development.
Another major obstacle in the field of HIV cure lies in the
relative degree of immunodeficiency of people with HIV infection. High levels of chronic inflammation lead to persistent
immune depletion that significantly limits the functionality of
CTLs and the longevity of vaccine-induced responses. This is
why we often see early clinical trials of new vaccine candidates
in groups of patients treated in the earliest stages of HIV infection, whose levels of viral escape and immune depletion are
lower than after years of chronic infection. With new developments in the field of immunotherapies in oncology and autoimmune diseases, the combination of therapeutic vaccines
with immunomodulatory agents of the immune response is
expected to be explored.
Finally, the viral reservoir - made up of latently HIV-infected cells that are relatively invisible to the immune system - is a major source of viral rebound once ART is stopped.
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Most likely, neither eradication nor a functional cure of HIV
can be achieved without eliminating or achieving very low
levels of viral reservoir while inducing a highly functional and
long-lasting immune response [122].
Conclusion:
The enormous viral diversity and the somatic hypermutation required to induce antibodies with broad
neutralising capacity make the development of effective
preventive vaccines against the different HIV viral strains
extremely difficult. Alternatively, promising results in
primate models suggest that passive administration of
monoclonal antibodies may have high protective efficacy.

HOW FAR SHOULD WE GO WITH RISK BEHAVIOUR
PROPHYLAXIS?
Pep Coll
We now have proven prevention tools that we must use if
we are serious about ending the HIV epidemic. A very important and relatively new tool that is changing the prevention
paradigm is PrEP.
Until just over 7 years ago, the main preventive tool available was the condom, which has prevented countless HIV infections, but has not stopped the flow of new infections.
We now know that the combination of two antiretrovirals
(tenofovir, disoproxil, fumarate and emtricitabine) can prevent
infection in people exposed to HIV, with close to 100% effectiveness, provided there is correct adherence to the medication. This is the so-called oral PrEP, which has been approved
in the National Health System and which was the great unresolved issue in our system. Such is the evidence available on
the efficacy of PrEP that its recommendation [123] is included
in most clinical guidelines: the first was published by the US
Centers for Disease Control and Prevention in 2014. In 2015,
the World Health Organisation stated that PrEP should be offered to all populations at higher risk of HIV infection. It points
out that PrEP should be a prevention option in addition to
condom use, promotion of HIV testing and counselling, treatment as prevention, male circumcision and harm reduction
strategies for people who inject drugs.
Other guidelines, such as those of the European AIDS Clinical Society’ and GeSIDA [124], also recommend PrEP for those
who may be at higher risk of infection [125].
The Spanish Bioethics Committee has come out in favour
of the introduction of PrEP[126], stating that it is ethical to
fund it. The Committee sees this as a case similar to others,
such as tobacco, noting that “at no point in the tobacco control debate was there the option of limiting or excluding access to health care for those who had irresponsibly put their
health at risk by smoking”. This means that we cannot deny a
person access to a powerful preventive tool because he or she
engages in risky behaviours, or rather what we label as such,
with all the stigmatising burden that this can entail.
It is important to note that people who seek PrEP do so

because they want to protect themselves, and that in general
they want a healthier sex life, without the ongoing threat of
HIV. Recall that, according to the World Health Organisation,
sexual health is not only the absence of disease but also a state
of physical, emotional, mental and social well-being in relation
to sexuality. And PrEP shows that users can have a more pleasurable sex life.
But there are still voices arguing that PrEP should be used
with caution because it will “open the door to promiscuity” and
condom use will be abandoned, with all its consequences. It is
true that there is concern about a possible increase in the incidence of other STIs due to so-called “risk compensation”, i.e.
the adoption of higher risk behaviours (non-use of condoms,
increased number of sexual partners, etc.). In this regard, it
should be noted that while most clinical trials of PrEP have not
observed such “risk compensation”, there are implementation
studies in which an increase in STIs is observed. In any case,
we must bear in mind that this increase has been registered in
Spain and other countries for years before the implementation
of PrEP, so this increase in STIs cannot be attributed to PrEP,
or at least not in its entirety. There are other factors that may
influence this increase.
What needs to be done is to implement strategies to
counteract this potential increase. One such strategy is regular screening for STIs, which allows early detection and treatment of STIs, many of which are asymptomatic, thus helping
to break the chain of transmission. In this regard, some studies
show through modelling that regular screening can reduce the
incidence of STIs. We also know that the presence of STIs increases the risk of HIV infection, which further supports the
recommendation for such screening.
It should be emphasised that PrEP is not only about administering the drug, but also includes follow-up of users,
which is an excellent opportunity to maintain contact with
health services, allowing for STI screening, counselling and
sexual health education, detection of other health problems,
e.g. drug use.
PrEP is therefore not synonymous with abandoning condom use, which must continue to play an important role, but
is a powerful preventive tool as part of a broader, holistic prevention strategy. At this early stage of the implementation of
PrEP in our National Health System, it is essential to promote
and facilitate access to PrEP for all those at risk of HIV infection. This requires providing adequate information to the population, especially potential beneficiaries, but also awareness
raising and training of health professionals on PrEP.
The challenge is to implement and reinforce all proven
effective preventive strategies. If we can, we can dramatically reduce HIV infections, as is already being seen where such
strategies are being implemented.
Conclusion:
Pre-exposure prophylaxis (PrEP) with antiretroviral
drugs is proving highly effective in HIV prevention. Possible “side effects”, such as an increase in Sexually Trans13 of 26
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mitted Infections, are not a reason not to recommend it,
but to look for strategies to counteract this potential effect.

COULD YOU SUMMARIZE THE CONTRIBUTIONS OF
THE MAJOR GROUPS OF ANTIVIRAL AGENTS?
Esteban Martínez
There are four major groups of antiviral agents that have
been used in the treatment of HIV infection: nucleoside analogues (NAs), protease inhibitors (PIs), non-nucleoside analogues (NANs) and integrase inhibitors. All of them have played
a very important role throughout history [83].
ANs were the beginning of treatment for HIV infection.
They were first used as monotherapy, then in dual therapy and
even triple therapy. However, suppression of viral replication
was suboptimal and clinical benefit was limited. Toxicity had
a common mechanism of mitochondrial dysfunction with varied clinical manifestations. The vast majority of antiretroviral
regimens have included AN. ANs are components of standard
antiretroviral treatment.
PIs changed the natural history of HIV infection. Its pharmacokinetics were improved by boosting with low-dose ritonavir and later with cobicistat. Potentiation allowed PIs to
have a high genetic barrier so that resistance mutations were
not generated, but also gave them a higher risk of interactions.
The toxicity of PIs has generally been digestive and metabolic. Because of their potency and genetic barrier, PIs were the
forerunners of the less-than-three-drug regimen.
NANs have had better tolerability and less risk of interactions than PIs. In addition, they have a long half-life, which
makes them easy to dose. Unlike other groups, the drugs in the
NAN group have generally been able to be taken once a day. In
addition, their prolonged half-life has meant that suppression
of viral replication can be better maintained than with PIs in
cases of occasional suboptimal adherence. Therefore, PIs have
been used preferentially in first lines of treatment for many
years. However, their low genetic barrier is responsible for the
emergence of resistance mutations when viral replication is
not suppressed. Familial toxicity is hypersensitivity and, in the
case of efavirenz, neuropsychological disturbances that may
appear late [100].
Integrase inhibitors combine favourable characteristics of
both PIs (genetic barrier, potency) and NANs (simplicity, tolerability), but also have a faster virological suppressive effect,
better long-term tolerability, and little risk of interactions.
These are currently the preferred antiretroviral treatment
components. Toxicity includes neuropsychological disturbances, usually mild and transient, and weight gain.
Conclusion:
Nucleoside analogues are common components of
antiretroviral therapy. Protease inhibitors have a high potency and high genetic barrier. Non-nucleoside analogue
drugs have a long half-life and simple dosing. Finally, in-

tegrase inhibitors have favourable characteristics of both
PIs and NANs, but also have a faster virological suppressive effect, better long-term tolerability, and little risk of
interactions.

PARENTERAL ANTIRETROVIRAL THERAPY: HOW
OFTEN? COULD IT BE ANNUAL?
Miguel Górgolas
Parenteral antiretroviral therapy is now, fortunately, a reality. Long-acting parenteral treatment is available with great
success for some chronic diseases, such as schizophrenia, or
as a method of contraception. There are many reasons that
support its suitability for the treatment of chronic infection
in people living with HIV. On the basis that the patient should
not be injection-phobic, parenteral treatment has, “a priori”, a
large number of advantages over oral treatment. Firstly, it can
be expected to facilitate good adherence or compliance, as it
is, in a way, a form of directly observed treatment administered by health personnel. Secondly, the fact of not having to
take daily medication allows the patient to “forget” about the
infection and live a completely normal life. Thirdly, it is more
than likely to lead to a reduction of the stigma that, unfortunately, still exists for many patients who can sometimes be
challenged by the simple fact of having to take daily medication.
Currently, the most advanced development consists of
a parenteral treatment based on the administration of two
drugs, cabotegravir and rilpivirine, which share the appropriate pharmacokinetic characteristics to be co-administered to
achieve high antiviral potency, slow release and low metabolic clearance, allowing for administration every 2 months. This
type of treatment is called CARLA, an acronym for Cabotegravir + Rilpivirine + Long + Acting.
The first study of this combination, the LATTE-2 trial explored the safety and efficacy of the combination as a maintenance treatment, as well as finding the optimal dosage for
subsequent phase III trials. Patients without prior antiretroviral
treatment received a 20-week induction treatment with oral
CAB+ABC/3T. Those who achieved an HIV-1 viral load <50
cop/mL were randomised to one arm of parenteral treatment
every 4 weeks, another arm every 8 weeks and another arm
continued with oral treatment. The conclusion was that CARLA demonstrated its ability to maintain undetectable viral load
when administered every 4 or 8 weeks [22]. Subsequently, a
phase III trial (Flair trial) was conducted in ART-naïve patients
who received an effective induction course of DTG/ABA/3TC
for 20 weeks followed by cabotegravir and oral rilpivirine for
4 weeks, before switching to parenteral treatment. Those patients who agreed to participate in the study were randomised
to receive either CARLA every 4 weeks or continue with oral
DTG/ABA/3TC. The efficacy of CARLA was similar to conventional oral treatment and local tolerance of the injections
was good, being better tolerated in successive administrations throughout the study [127]. Notably, 97% of patients
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who agreed to participate in the study and received CARLA
preferred the intramuscular regimen to the oral regimen they
had taken during induction. Only three patients in the CARLA
arm had confirmed virological failure with development of resistance mutations against NNRTI and INSTI. All three patients
had the same subtype (A1), a baseline mutation in INSTI (L74I)
and concentrations of both drugs below the averages of the
treated population. The impact of these findings is being investigated, but does not seem likely to change the good results
obtained.
Two similar studies, but with previously treated patients
with undetectable viral load (Atlas Trial -every 4 weeks- and
Atlas 2M Trial -every 8 weeks-), i.e. “switch” studies, have also
demonstrated non-inferiority of CARLA to different oral treatment regimens based on PIs, NNRTIs or integrase inhibitors.
Similarly, the satisfaction of patients treated with CARLA is
very high. The frequency of discomfort at the drug injection
site was high in the first few injections, but as in previous trials, tolerance improved over the course of the study. Again, the
number of confirmed virological failures in the CARLA group
was very low (1%), so that only three patients had RPV-resistant mutations, some of which were achieved from the start of
treatment [128,129].
The Atlas and Flair studies on CARLA have been able to
demonstrate that patient adherence has been very high, with
up to 98% of injections being administered within the scheduled 7-day window. In addition, none of the patients who received treatment beyond 7 days had virological failure. Finally,
the possibility of a transitional oral treatment was also explored, in case the patient could not receive the intramuscular
dosage, and the result has been satisfactory [130]. In addition,
the stigma experienced by people living with HIV may be alleviated by the possibility of switching from oral to injectable
treatment, particularly when administered as a long-acting
treatment such as CARLA [131].
But progress does not stop there, that is only the beginning. Ideally, a treatment should be available that can be administered, or better, self-administered parenterally, e.g. subcutaneously, or via a slow-release reservoir, every three, six
or even twelve months. There are three molecules at different
stages of development that could be used in this way. A potent capsid inhibitor (GS-6207) with a half-life of more than
24 weeks and activity against virus resistant to other antiretroviral families, which could be administered subcutaneously.
This new drug in development has many advantages. Firstly, it
has a novel mechanism of action acting on several targets in
capsid function; secondly, it could be used in patients previously treated with several families of antiretrovirals and with
virus resistant to them; and finally, due to its long half-life it
would allow administration possibly every 6 months. Results
to date suggest that a single dose (50-450mg) of GS-6207 administered subcutaneously has potent antiviral activity, with a
1.8-2.2 log10 copy/mL reduction in viral load over 10 days. In
addition, the drug was safe, with few mild side effects at the
injection site, making it a good candidate for further clinical
development [132, 133].

A new highly potent antiretroviral reverse transcriptase
translocation inhibitor (MK-8591) with a half-life of more
than 180 days, which could be administered once a year via
an implant, is under study. This molecule maintains its activity
against viruses with resistance to other reverse transcriptase
inhibitors, with mutations such as K65R, M184V or M184I. A
single 10 mg dose achieves an average reduction in HIV-1 viral
load of 1.6 log in 7 to 10 days [134].
The main challenge for these drugs is to properly assess
with which other drugs they should be combined in order to
obtain a truly effective ART that can be administered once or
twice a year. In this sense, the pharmaceutical industries have
a double challenge: on the one hand, to develop the molecule
and, on the other hand, to reach agreements with other companies to build an effective combination.
Finally, administration of neutralising antibodies administered subcutaneously or intravenously on a regular basis could
be another parenteral treatment option, preliminary studies of
which have already begun [135].
Conclusion:
Parenteral treatment of HIV infection is a reality that
will soon materialise. Its efficacy is similar to conventional oral treatment and allows patients to receive the
medication every 8 weeks. The combination of cabotegravir and rilpivirine is the most developed so far, but other
promising molecules are in development.

REDUCED DRUG SCHEDULES?
Federico Pulido
Since 1996, antiretroviral treatment has consisted of a
combination of three drugs. The reason for this number was
due to the need to achieve sufficient efficacy to suppress viral replication, without giving the option to select for possible
viral variants carrying resistance mutations that would lead
to treatment failure, thus maintaining suppression indefinitely. As a result, immune impairment was reversed, leading to
a dramatic decline in the morbidity and mortality associated
with HIV infection. With the drugs available at the time, this
could only be achieved by combining three drugs, although it
is true that not all three-drug combinations are equally effective.
The emergence in later years of more potent antiretroviral
drugs with a higher barrier to resistance led to the possibility
of using combinations with fewer drugs. This strategy of reducing the number of drugs as long as it does not lead to a
loss of efficacy was motivated by the possibility of reducing
toxicities (those derived from the drug that is no longer used)
and reducing the cost of treatment [136].
Attempts to use a single potent drug with a high barrier
to resistance (boosted protease inhibitor) failed to match the
antiviral efficacy achieved with the same drugs in triple combinations for maintenance of virological suppression. However,
suppression was maintained in a high number of patients and
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the small number of patients whose viral load rebounded did
not select for resistance [137].
Two-drug strategies have produced heterogeneous results, depending mainly on the drugs used in the combination and the patient’s therapeutic history[138]. We now
have evidence from large randomised clinical trials that some
two-drug combinations have the same efficacy in controlling
viraemia in previously untreated (naïve) patients and/or maintaining virological control in viraemia-suppressed patients as
the best available triple-drug regimens [67,139].
These successful two-drug combinations have in common the presence of a drug with a high barrier to resistance
(a boosted protease inhibitor) and/or a second-generation integrase inhibitor, with the addition of a reverse transcriptase
inhibitor (nucleoside analogue or non-nucleoside analogue) as
a second drug [140].
Today, therefore, highly (and equally) effective antiretroviral regimens composed of two or three drugs are available,
with the efficacy of the regimen depending not on the number
of drugs used, but on which drugs are used in the combination. The discussion on the required number of drugs [137,138]
should therefore be ended, in order to focus on the efficacy
and tolerability demonstrated by each specific regimen.
Conclusion:
It is no longer the number, but the type of drugs that
determines the effectiveness of antiretroviral treatment.
We currently have guidelines with two drugs whose efficacy and tolerance allow them to be used in clinical practice.

WHAT IS THE FUTURE OF IMMUNOTHERAPY?
Maye Coiras
The progression of HIV infection is highly dependent on
the timing of cART initiation as it conditions the preservation
of a functional immune response. In fact, the lymphocytopenia
and immune dysregulation associated with HIV infection are responsible for the development of opportunistic infections and
various types of HIV-associated tumours. In particular, during
antineoplastic treatment of HIV+ patients with different immunotherapies, it has been observed that some may be useful
against viral persistence by affecting HIV latency mechanisms
and activating a specific antiviral immune response [141].
To address the different immunotherapy strategies that
might be useful for the control of HIV infection, we need to
consider the central target of infection: CD4+ T cells. Blocking
the binding of the virus to the cell by neutralising antibodies
is a potential immunological tool to prevent infection. Approximately 20% of patients untreated for at least 2 years develop broad spectrum neutralising antibodies (bNAbs) that allow
cross-neutralisation of different virus types [142]. This is due
to the continuous maturation of affinity against conserved
and accessible Env epitopes that evolve as a result of immune
pressure. 1% of patients who develop bNAbs are elite control-

lers. Among the main functions of bNAbs are virus neutralisation and Fc-dependent antiviral activity, such as antibody-dependent cellular cytotoxicity (ADCC) [143]. Meanwhile, bNAbs
such as VRC01, 3BNC117 and 10-1074 have been shown to be
safe and well tolerated after intravenous infusion [144-146].
They induce a significant reduction in viraemia and require less
continuous administration than cART. However, the protection they induce is not long-lasting and regular infusions are
necessary. In addition, combinations of several bNAbs should
be administered to improve efficacy and avoid the emergence
of resistant variants, and it is necessary to assess in advance
whether the patient’s viral variants are sensitive to the combination of bNAbs [147,148]. On the other hand, bNAbs can be
used for the reverse generation of vaccines and the development of alternative gene therapy strategies to vaccination is
being considered [148,149].
On the other hand, the mechanisms of infection developed by HIV lead to a state of immunosuppression that hinders
an effective immune response. In this sense, the expression of
molecules related to immune control such as CTLA-4 or PD-1/
PD-L1 have been described as possibly responsible for this immune dysfunction during infection. In fact, the expression of
these molecules increases during chronic infection and PD-1+
cells contain more viral DNA and RNA [150,151]. Therefore, immune checkpoint inhibitors (ICPIs) could be useful for boosting
an antiviral and antitumour response and have already been
used to treat some HIV-related malignancies [152]. Anti-PD-L1
drugs appear to transiently increase CD4 viral transcription,
followed by a reduction in plasma viral RNA [141]. Combining
pembrolizumab with latency-reversing agents (LRAs) such as
bryostatin would increase HIV replication from reservoir cells
without activation and proliferation [151].
To improve the visibility of reservoir cells, specific markers
need to be identified. CD30 is a marker of latently infected but
transcriptionally active cells and could therefore be a therapeutic target for HIV-1 eradication [152]. In fact, treatment
with the anti-CD30 antineoplastic drug brentuximab vedotin
has been associated with a reduction in plasma viraemia [153].
On the other hand, homeostatic proliferation of the reservoir
by cytokines such as IL-7 is one of the main obstacles to HIV1 eradication. IL-7 levels increase during HIV-associated lymphocytopenia and decrease with immune reconstitution, so
administration of IL-7 to aviremic patients increases viral load
and CD8 activity [141]. IL-15, another proliferative cytokine
produced during acute infection, can also induce NK cell stimulation and proliferation of CD8+ T cells for the destruction of
latently infected CD4 T cells [154].
Finally, tyrosine kinase inhibitors (TKIs) used for the treatment of chronic myeloid leukaemia have been shown to have
a potent antiviral effect against HIV by acting on different
cell types: they prevent ex vivo CD4 infection by preserving
the antiviral innate immune factor SAMHD1; interfere with
IL-2- and IL-7-induced CD4 homeostatic proliferation, which
may prevent reservoir turnover; and induce enhanced cytotoxic activity by increasing CD56+ and TCR+ cell populations
[68,155,156].
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Conclusions
Immunotherapy should be considered a very important tool for the control of HIV infection. New advances in neutralising antibody therapy and its application
to vaccine development are encouraging, although some
issues related to stability and efficacy still need to be addressed. On the other hand, immune-enhancing drugs
such as immune checkpoint inhibitors could make reservoir cells visible to the immune system and enhance the
antiviral effect of cytotoxic cells, as could tyrosine kinase
inhibitors. Improving the immune response is therefore
essential for a functional cure of HIV by exerting better
control of the reservoir.

WHAT IS THE FUTURE OF HIV SPECIALISTS?
José Ignacio Bernardino
With the full implementation of pre-exposure prophylaxis,
early diagnosis, prompt treatment initiation and combination
prevention strategies, new HIV infections will gradually decline. As has already been demonstrated in other cities such
as London, Paris and San Francisco, HIV specialists in HIV units
must take the lead in these initiatives together with other
health stakeholders and public health officials. An inescapable and achievable goal is to reach zero new HIV infections in
Spain.
With the decline in new HIV infections, the need for specialised HIV units may be questioned. The stigma associated
with the infection, unfortunately still very present in our society, together with the general lack of knowledge about HIV
infection, even among health professionals, will require the
continuity of specialised units. We cannot forget that a significant proportion of new infections come from vulnerable
populations such as transgender women, injection drug users
and illegal immigrants, adolescents at risk of social exclusion
who are often excluded from the health system and who receive social and health care in community centres, sexually
transmitted disease clinics, drug user centres and specialised
HIV units. The maintenance of these centres is essential for the
social and health care of these groups.
At present, the life expectancy of HIV-infected people is
similar to that of the general population, so the number of
people with HIV infection being followed up in the units will
be increasing and this translates into a change in care needs.
Growing older with HIV infection, the comorbidities associated
with this process, and in short, the chronicity of the different
pathologies that can converge in a person with HIV infection,
requires a multidisciplinary approach that must be coordinated
by the HIV infection specialist. This new landscape is a unique
opportunity to lead the transformation of the healthcare system from an outdated and hugely expensive acute care model
to a more modern day chronic care model. In these models it is
essential to place the patient at the centre of care. A model in
which the agents involved coordinate and focus their care on
the patient, sharing the same information systems with multi-

directional and reciprocal communication channels between
patient, professionals and administration is a pending issue
in many parts of our country. The elimination of the existing
fragmentation between levels of care and different health professionals and the growing use of new technologies and the
e-health revolution will help to make the system more efficient and encourage self-care with greater co-responsibility
and more active patient participation in the management of
their health [157,158].
The enormous efforts of scientists in HIV vaccine development and eradication of HIV infection make close collaboration
between HIV clinicians and basic science researchers essential.
Specialists in HIV infection together with other health
professionals and community agents continue to work tirelessly to achieve zero new HIV infections in Spain, to eliminate
the stigma associated with HIV infection and to achieve the
not impossible, but still distant, eradication of HIV infection.
Conclusion:
Specialised HIV units will continue to be indispensable in the coming years. However, there will be a shift
from the current, exhausted, acute patient-centred model
to a more efficient model focused on chronic patient care.
Experts should continue to contribute to maintaining the
high standards in HIV research.

WHAT REMAINS TO BE DONE IN HIGH-INCOME
COUNTRIES?
Santiago Moreno
The treatment currently prescribed for people with HIV
infection is close to optimal, both in absolute terms and relative to the treatment of other chronic diseases. HIV infection is
among the diseases for which treatment is available with the
highest rate of therapeutic efficacy and the least toxic effects
and the greatest impact on the health status of the recipient.
Antiretroviral treatment has not only enabled people with
HIV infection to have a life expectancy similar to that of the
non-HIV-infected population, but to do so with a good quality
of life without limitations that might result from the disease
itself or from the medication.
In the current situation, it is difficult to improve the treatment of the disease. The prospect of long-acting drugs that
will soon allow dosing at extended intervals of several weeks
or months will certainly be an improvement, but not a dramatic change. Improving antiretroviral treatment is not really
the most important issue at hand, nor is it the most pressing.
The most immediate ambition is to achieve a cure for those
infected and, even more ambitiously, the availability of a vaccine whose administration to those at risk would prevent them
from becoming infected. These are clearly two outstanding
issues in the fight against HIV in industrialised countries and
globally. Their achievement is not on the near horizon and we
are therefore faced with more immediate problems still to be
solved.
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The reality we live in our society, and that of people living
with HIV infection in particular, requires solutions to identified, well-known, unresolved issues. These are issues that have
to do with controlling the epidemic in our environment and
improving the quality of life of people living with the infection. In industrialised countries, there remains a high risk of
HIV transmission among people who engage in risky practices,
primarily unprotected sex, but also among injecting drug users
who share injecting equipment. Whatever the route, transmission occurs primarily from people who do not know they are
infected and are therefore not receiving antiretroviral treatment. Identifying infected persons and administering antiretroviral treatment to achieve control of viral replication could
stop transmission, reduce the incidence of new infections and,
overall, control the epidemic with all the associated benefits
[159]. It is difficult to understand why, having demonstrated
the benefits of diagnosing and treating infected persons, the
necessary procedures have not been put in place to achieve
this goal. At present, most countries, including Spain, rely for
diagnosis on the identification of antecedents or risk practices,
which has clearly proved to be insufficient.
In order to bring the epidemic under control, it should
be noted that the proposed measure of identifying all infected persons as early as possible and treating them, although
the most important, is not sufficient. In the meantime, other measures are needed to limit the transmission of the virus.
An effective method of prevention has also been described for
this. PrEP has shown efficacy in preventing infection in uninfected people who engage in risky practices not only in clinical
trials, but also in real life. Recent population-based experience
has shown that PrEP administration is associated with a significant decrease in the incidence of HIV infection, regardless
of the percentage of patients with an undetectable viral load
[160]. In Spain, this measure has been approved.
Improving the quality of life of people with HIV infection,
which is another unfinished business, has nothing to do with
the quality of life associated with health status. People on antiretroviral treatment are healthy enough to lead normal social, family and working lives. The quality of life they lack is
related to the stigma attached to being HIV-positive and the
discrimination they face at many levels, creating real social
inequalities [161]. Again, it is inexplicable that in “first world”
countries, suffering from a chronic illness can become a reason
for discrimination. In this case, the way to combat it is more
complex, but it is undoubtedly where a society such as ours is
most likely to demonstrate the ability to solve problems that
are not easy and that affect a large number of people.
Conclusion:
In neighbouring countries, HIV infection still presents
challenges that have not yet been overcome. Beyond the
limited room for improvement in antiretroviral therapy or
the achievement of desired HIV cures and vaccines, society and people living with HIV infection need action to
achieve urgent goals. Control of the epidemic in an environment such as ours can be achieved if measures of

known efficacy, such as early diagnosis and treatment of
infected persons, are implemented and PrEP is administered to all persons with an indication. In addition, combating the stigma and discrimination still faced by people
who are HIV-positive is the second major issue that all
first world countries have yet to address.

WHAT REFLECTIONS FROM AN ETHICAL POINT OF
VIEW ARE RAISED?
Diego Gracia
It is not possible to talk about the ethics of HIV without
recalling the heroic years when a clinical AIDS diagnosis meant
a death sentence, usually within fourteen months. This was
the case for most of the 1980s. In addition to being an acute
and deadly disease, its rapid spread led to it being labelled as
“epidemic”, triggering uncontrolled fear among health professionals and the general population, in some cases to the point
of panic. In such a critical situation, conflicts have soared, and
so has ethical reflection. It was common to see articles on ethics in large clinical journals, such as the New England Journal
of Medicine, Annals of Internal Medicine, JAMA, Lancet or the
British Medical Journal, in a previously unknown proportion. In
those days it was not uncommon to say that only with the example of AIDS was it possible to explain the main chapters of
an entire ethics course. There were many very serious problems
related to a key element of clinical activity: diagnosis. Thus,
whether or not it was obligatory to ask the patient’s permission to carry out the diagnostic test, given that the professional considered himself to be at risk and therefore believed
he was entitled to know if the patient was HIV-positive, even
against the patient’s wishes. Another serious problem was that
of data confidentiality, especially in view of the need to protect
patients’ sexual partners. No less serious were the problems related to treatment: Were health professionals obliged to assist
them, or could they raise any objection? The WHO itself had to
intervene by reminding professionals that they were obliged to
assist, and that the risk was minimal as long as they took the
recommended protective measures into account. Another serious problem was the dispersion and distribution of treatments
when they became accessible, given their high cost. No less
serious were the conflicts that arose with the testing of new
antiretroviral drugs in Asian and African countries. And the list
could go on.
Today things are very different. HIV infection has gone
from being an acute to a chronic disease, from epidemic to
endemic, and from being seen as a public health issue to a
private hygiene problem. The latter is something that is rarely
reflected upon, yet is becoming increasingly important. I will
therefore focus my analysis on this point.
Western medicine did not have truly effective therapeutic
resources, both medical and surgical, until the 19th century.
It was then that experimental pharmacology and pharmacological therapeutics appeared as disciplines, and when surgery
began to succeed in its incursion into the three cavities of
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the human body, the abdominal, thoracic and cranial cavities,
thanks to the three great novelties introduced in the second
half of the century: antisepsis and asepsis, anaesthesia and
haemostasis. For the first time in history, the doctor saw himself as being able to cure diseases. Add to this that from the
end of the 18th century, as a consequence of enlightened despotism, governments began to turn health into a political objective, which led to the birth of what was first called Sanitary
Police and later Sanitary Policy or Public Health.
This revolution was so far-reaching that the strategies
developed by physicians from antiquity until the end of the
18th century were no longer of interest. Given their very limited therapeutic arsenal, classical physicians sought above all to
promote the health of the population by means of very simple and elementary procedures for promoting private hygiene,
i.e. health education. Based on a Hippocratic treatise entitled
On Airs, Waters and Places, the physicians gradually drew up
a catalogue of six major chapters for the promotion of private
hygiene. This is what was known in the Middle Ages as the
catalogue of unnatural sex res non naturals. The six chapters
were: environment (what the Hippocratic writing On Airs, Waters and Places referred to), food and drink (cibus et potus),
movement and rest (motus et quies), sleep and wakefulness
(somnus et vigilia), excretions and secretions (excreta et secreta) and psychic disorders (affectus animi). Prudent management of these six major chapters was the best way to promote
health and prevent disease. Especially chronic disease, because
chronic disease has a lot to do with unwise lifestyle management. If a person frequently overeats, he or she will almost
certainly become overweight, which in turn predisposes him or
her to certain chronic diseases, such as type II diabetes.
As hardly anyone remembers this history anymore, it is
worth pointing out that this catalogue was fully valid until
the end of the 18th century, and that in the last two hundred years that it has been losing importance in the estimation
of doctors, given the progress of diagnostic and therapeutic
techniques and the no lesser increase in public hygiene, until it
has practically disappeared. However, it is still valid in the case
of chronic illnesses, as these are most often caused precisely by
a disorder of habits, i.e. lifestyle habits.
HIV infection is now a chronic disease, one of the socalled “sexually transmitted diseases” (STDs). These diseases
also have a long history, from which we can perhaps learn
something. For example, we can learn from the fact that they
were called “moral, secret or shameful diseases”. Moral diseases were not so much because they were against good morals,
but because they were caused by the disorder of what Latin-speakers called mores, customs. They were diseases directly
related to lifestyle habits. This is why they were placed, within
the catalogue of unnatural sex res non naturals mentioned
above, in the chapter entitled excreta et secreta. These were
not exclusively medical problems, but primarily social and
cultural issues. The paradigmatic example of STDs during the
modern centuries was syphilis. It began to be controlled at
the beginning of the 20th century with the appearance of the
first synthetic chemotherapy drug, salvarsan, and was given

the coup de grace in the middle of the same century with
the appearance of penicillin. This was so revolutionary that
the 1960s witnessed a profound change in social and cultural
habits known as the “sexual revolution”. The old controls were
relaxed, and “repression” was replaced by permissiveness or
“sexual freedom”. From one extreme to the other... Until 1981,
when HIV infection appeared on the horizon. It started out as
a very acute and aggressive disease, which medicine had to
control, of course, through new therapies. And this it did. The
pace of new drugs and their increasing efficacy has dramatically changed the landscape of the disease over the course of
a few decades. But medicine is not finished with it. What has
been achieved thus far was its transformation from an acute
to a chronic disease. It would therefore seem that the time
had come to turn to the strategies that are most appropriate and effective in this type of disease: those that have to
do with lifestyle and risk practices. It was time to remember
the old story of sex res unnatural. By then, however, the old
historical references had been lost, and there was a growing
conviction that HIV infection was a purely medical, or rather
a pharmacological, problem. Instead of acting on risky practices, it was sufficient to protect oneself by using chemical,
physical or pharmacological agents.
It is doubtful that this is the only, let alone the most appropriate strategy to control this infection. Some data are
alarming to say the least. One of them is the change in leisure
practices, shifting from daytime to night-time, in which in order to resist the fatigue of a sleepless night it is necessary to
drink alcohol (“binge drinking”) and take stimulant drugs, which
in turn diminish self-control, disinhibit sexuality and lead to
irresponsible practices which, moreover, tend to be practised
in groups, thus producing the “herd” effect, in which individual responsibility is diluted within the group dynamic. All this
leads to an irresponsible management of the body, consumption, and sexuality. In the latter, from “sexual repression” one
moves to “sexual disinhibition”, which uses the other person
as an object, or as Kant would say, as a pure “means” and not
as an “end” in itself. Humans are moral and not merely natural
beings, precisely because we have the status of an “end” and
not merely a “means” to be used at the whim of others. Sexuality, like food and alcohol, must be managed wisely. Prudence
is the capacity for self-control, and it is responsibility in the
management of one’s actions and life. And it is also health,
private health, something that needs to be promoted through
education; through education in general, and also through
health education. Health professionals are also educators, and
in matters such as those we are analysing here, essential educators. The aim of medicine is not only to cure disease, but to
promote health and the prudent and responsible management
of the body. At a time when we are approaching the ideal of
precision medicine or personalised medicine, we cannot forget
that there will be no personalised medicine without educating
people in the responsible and prudent management of their
bodies and sexuality. This is something that the ancient physicians knew very well, and which today’s therapeutic potential
is unfortunately making us forget.
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Conclusion:
The enormous effectiveness of therapeutics, both
pharmacological and surgical, and the healthcare importance of public health programmes and health policy, is
making us forget something that in traditional medicine
was the most important objective of the practitioner’s
action: namely, education and promotion of private hygiene. This is worth remembering at a time when HIV infection is no longer an acute and potentially life-threatening disease, but a chronic disease, where it is essential
that patients learn to manage their bodies wisely and responsibly, normalising their behaviour and avoiding risky
practices.
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