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ABSTRACT

In this review of the current challenges in the fight against HIV, we describe the state of the HIV epidemic
and the framework put in place using the 90-90-90 objectives to try and curb the epidemic worldwide.
There are numerous effective and evidence-based prevention measures against the spread of HIV, but
the biggest challenges lie in the lack of political commitment, reluctance to address issues of sexuality
and reproduction, and criminalization of key populations that are at the highest risk of HIV. Access to HIV
treatment and continued care without stigmatization should be as easy and cheap as possible for those
who are tested and diagnosed with HIV to achieve the best results worldwide. Regarding the treatment
of HIV, the last decades have been very successful in dramatically improving the quality of life of people
living with HIV, reducing the transmission rate and decreasing HIV-associated morbidity and mortality.
It could even be argued that the next milestone will be a strategy that allows individuals to stop com-
bination antiretroviral therapy safely before a cure is discovered. Despite great progress, people with
HIV have shorter life expectancy than those without the virus, and the underlying causes are probably
multifactorial, including premature aging, drug toxicities, and comorbidities. Even if challenges remain,

hope should too, with the ultimate goal to end the HIV epidemic.

Introduction  In June 1981, the Centers for Dis-
ease Control and Prevention reported the first
cases of acquired immunodeficiency syndrome
(AIDS)." They soon turned out to be sentinel cas-
es of a worldwide epidemic caused by a retrovi-
rus called human immunodeficiency virus (HIV).
The impact of the epidemic on global health has
been huge. Over the past 40 years, 77.3 mil-
lion people have become infected with HIV and
35.4 million people have died from AIDS-related
illnesses.? Fortunately, the devastating spread of
the virus was counterbalanced by actions from dif-
ferent communities, ranging from patient groups
to scientific research teams, each contributing
within its own domain of expertise. There is indis-
putable evidence that the global response against
HIV was a success in the last 2 decades.? In 2017,
less than 1 million people worldwide died of AIDS-
-related causes, which is the lowest number re-
corded this century.

A major determinant of reduced mortality rates
in people with HIV infection is a sustained access
to combination antiretroviral therapy (cART). Ear-
ly initiation of cART and suppression of plasma
viralload (pVL) reduces mortality and HIV trans-
mission rates and improves the quality of life.?
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At the 2014 International AIDS Conference in
Melbourne, the Joint United Nations Program on
HIV/AIDS (UNAIDS) proposed the 90-90-90 and
95-95-95 targets to accelerate efforts towards
ending the AIDS epidemic as a public health threat
by 2030.%° The aim of this test-and-treat model is
that by 2020 and 2030, respectively, at least 90%
and 95% of all people living with HIV should be di-
agnosed, at least 90% and 95% of those diagnosed
should be on cART, and at least 90% and 95% of
those on cART should be virologically suppressed.

Although the progress made so far is encourag-
ing, HIV epidemic is far from over. According to
a systematic analysis of national HIV treatment
cascades from 69 countries, none of the coun-
tries had met the 90-90-90 targets.® Diagno-
sis (first target, 90% of all people with HIV di-
agnosed) ranged from 87% in the Netherlands
to 11% in Yemen; treatment coverage (second
target, 81% of all diagnosed people started on
cART) ranged from 71% in Switzerland to 3% in
Afghanistan; and viral suppression (third target,
73% of all people on cART virally suppressed)
was between 68% in Switzerland and 7% in Chi-
na. Moreover, the success in saving lives has not
been matched with equal success in reducing new
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HIV infections. About 1.8 million people became
newly infected with HIV in 2017.2 New infec-
tions continue to fuel the epidemic, and under-
score the long-term need for antiretroviral treat-
ment, which is inevitably linked with increasing
costs. Furthermore, although HIV is recognized
as a virus that can affect any of us, stigma per-
sists and people living with HIV experience con-
tinued discrimination.

It is thus clear that the battle against HIV is
far from over. In this article, we will focus on
the major challenges that need to be addressed
to close the gaps in prevention, diagnosis, treat-
ment, and care of HIV infection to end the epi-
demic by 2030.

Challenge 1: prevention of new HIV infections Over-
riding challenges have emerged in HIV preven-
tion and care in the last few years. They include
societal and psychosocial determinants of health
such as poor social support, gender-based vi-
olence, mental health issues, stigma, discrim-
ination, food insecurity, and poverty. Having
an impact on those determinants is especially
critical for women, who are among those most
vulnerable to HIV.’ It has been shown that gen-
der inequality and poverty, aggravated by inti-
mate partner violence, increase the vulnerabili-
ty of heterosexual women to HIV.® More general-
ly, a strong association has been found between
HIV-related stigma and the following: depression,
social support, adherence to cART, and access to
and use of health and social services.’ Therefore,
prevention programs all over the world must in-
clude interventions that target gender inequal-
ity and economic issues.

Another challenge is the appropriate tailoring
of prevention interventions to the type of HIV
epidemic at hand in a given country or region.
In concentrated or mixed epidemics, where cer-
tain risk groups or key populations are dispro-
portionally affected by the HIV epidemic (such as
sex workers, men who have sex with men [MSM],
long-distance truck drivers), the following types
of interventions have been shown to be effective:
behavior change communication; condom promo-
tion; sexual health and harm-reduction servic-
es such as needle exchange programs'? and opi-
oid substitution therapy''; HIV testing, counsel-
ling, and treatment'?'?; solidarity and communi-
ty empowerment; and supportive local and na-
tional legal and policy environments.

Preexposure prophylaxis (PrEP) is the latest
prevention tool. It has been recommended by
the World Health Organization since 2015 for
various groups at high risk for acquiring HIV.
Studies on PrEP efficacy among serodiscordant
couples, heterosexual men, women, MSM, intra-
venous drug users, and transgender women have
accumulated over recent years and showed that
the treatment is effective when adherence is high.
In studies of PrEP in the population of MSM, HIV
incidence dropped by up to 86% in fully adherent
very high-risk MSM who used PrEP.'" In a study
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of PrEP in intravenous drug users, a 49% reduc-
tion of HIV incidence was very promising.'® In
sex workers, however, high adherence rates were
more difficult to reach because of mobility issues
and education levels.

In areas of generalized epidemics, studies have
found that the most effective measures to re-
duce HIV incidence are treatment as prevention
(TasP) and voluntary male medical circumcision
(VMMC). Some studies demonstrated that finan-
cial incentives are effective as well, probably be-
cause of an improvement in living conditions and
less pressure to exchange sex for money or food.'®

TasP reduced the risk of HIV acquisition by
at least 96% in a study setting of serodiscordant
couples where most new infections did not come
from the official partner.'? Even if that number
might be lower in real-life settings, if patients ad-
here to antiretroviral therapy (ART), the risk of
transmission to others is considered to be near
0 in the absence of intercurrent sexually trans-
missible diseases. The World Health Organiza-
tion has therefore changed its recommendation
and stated that every person diagnosed with HIV
should be treated immediately, independently of
CD4 cell count or clinical presentation. Preven-
tion of mother-to-child transmission by treat-
ing the mother could be seen as part of the TasP
strategy, where TasP is complemented by specif-
ic guidelines for the treatment of the newborn
and local guidelines on breastfeeding, depend-
ing on the country.

VMMC is another very effective tool to reduce
HIV incidence in generalized epidemics. Studies
first showed a 60% protective effect in clinical tri-
als."”'® Longer-term effects might even be as high
as 76% protection after 3 years.'®?? The individ-
ual benefit of VMMC is important, but the chal-
lenge also lies in performing enough voluntary
circumcisions on a large enough scale to signifi-
cantly affect the epidemic. The UNAIDS targets
for VMMC were not met in 2016.

Despite the knowledge on the best inter-
ventions for particular settings and the prog-
ress made in scaling up ART in many countries,
the global incidence of new HIV infections is not
decreasing at a sufficient rate. The UNAIDS sug-
gests 3 interconnected reasons to explain this:
lack of political commitment and therefore inad-
equate investments; reluctance to address issues
of sexuality and reproduction, especially related
to young people and key populations, as well as
reluctance to address harm reduction; and lack of
systematic prevention implementation.?’ Eastern
Europe and Central Asia are often taken as ex-
amples of areas where some of these issues des-
perately need to be addressed, because the inci-
dence of HIV increases in those regions whereas
a decrease is observed in the rest of the world.??

The UNAIDS seeks to boost the leadership
and accountability for HIV prevention on glob-
al and national levels and to fast-track the im-
plementation of effective HIV prevention pro-
grams at national levels by providing guidance



on effective approaches to achieve the preven-
tion targets of the 2016 United Nations politi-
cal declaration on HIV and AIDS. These include
ensuring access to combination prevention op-
tions with detailed goals by 2020.

Challenge 2: diagnosis and access to care Access
to care should be cheap and nondiscriminating
worldwide at any step of the cascade to achieve
the 90-90-90 goals set by the UNAIDS. A mas-
sive progress has been made over recent years
to achieve better diagnosis, treatment, and vi-
ral undetectability. Unfortunately, similar hur-
dles as those described in the previous section re-
garding prevention services lie in the way of uni-
versal HIV testing and access to care. To name
only a few: poverty, stigma (related to HIV it-
self or to psychoactive substance abuse), gen-
der inequalities, and gender-based violence all
over the world.””*

The first step of the cascade is the diagnosis
of new HIV infections. If the goal established
in the first step of the cascade is not reached,
the goals from the following 2 steps will not fol-
low suit. Many regions of the world have been
very successful in achieving high numbers of
diagnosed HIV-positive individuals. Howev-
er, across sub-Saharan Africa, the most recent
UNAIDS report estimated the number of HIV-
-positive people that are aware of their HIV sta-
tus at only 45%. Proactive testing such as auto-
-tests or door-to-door testing, instead of passive
testing where people come and test voluntarily,
could be the answer. Also, multidisease health
campaigns have shown promising results in Ke-
nya and Uganda, but need strong community in-
volvement and logistics.?*?*

The next steps of the cascade are treatment
and retention in care to reach an undetectable
viral load in the long term. To achieve these
steps, the health systems, especially those with
low service coverage, need to make a more gen-
eral progress. The practical, but vital aspects of
treatment delivery and the challenges around
costs also remain pertinent. The drugs have to
be free, and stocks have to be managed with-
out breaks in the delivery of antiretroviral
drugs. The treatment guidelines regarding sec-
ond- and third-line treatments may also have
to be reviewed in some regions to offer easier
and cheaper treatment options. Many countries
reached, and many others are within the reach
of, the goals set in the second and third steps of
the cascade, while others need the continuous
work of the local and national political leader-
ship on these issues.

As mentioned above, the most vulnerable
groups are key populations that are often left
behind at all stages of the HIV cascade. Indeed,
while the HIV prevalence in some of these groups
is the highest, they are often the groups who
benefit the least from the HIV testing and treat-
ment facilities.*?5-2° Health systems can become
discouraging and even hostile to these patients
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because of stigma and discrimination within
the systems.?" This is not surprising in coun-
tries where national laws clearly exclude some
of those populations through criminalization of
sex work and drug abuse. For example, around
78 countries still criminalize same-sex sexual be-
havior." Maybe as a consequence, in key popula-
tions in Asia for instance, less than half of the in-
dividuals in those high-risk groups were aware
of their HIV status in 2012.%" Moreover, a clear
link was observed between criminalization laws
and the inability to implement evidence-based
medical interventions, such as opioid substitu-
tion programs or community empowerment of
MSM or sex workers.

Generally, removing policies and laws that
have a negative impact on testing and treatment
of HIV seems essential. They include laws against
HIV-positive individuals, regulations around HIV
nondisclosure, and laws discriminating against
specific risk groups. It could even be argued that
key populations deserve prioritized responses
based on human rights, as supported by UN-
AIDS.®' It has been projected that decriminal-
ization of, for instance, sex work could decrease
the incidence of HIV amongst sex workers by
33% to 46% over 1 decade overall.*

Reaching the 90-90-90 targets of the cascade
for children and adolescents is another major
challenge, especially in areas of generalized ep-
idemics. Even children born to HIV-positive
mothers are not tested on a large enough scale.
Treatment regimens have long been more com-
plicated for children than for adults, while ad-
herence can be even more challenging in young
people.?3-3°

Challenge 3: treatment of HIV  Three milestones
have been achieved in the field of ART over
the last 2 decades, or atleast in part: a dramatic
decrease in HIV-associated morbidity and mor-
tality rates, a reduction in the transmission rate
of HIV, and an improved quality of life of peo-
ple living with HIV.3¢

The first milestone was on December 6, 1995,
when saquinavir, the first protease inhibitor, was
approved by the US Food and Drug Administra-
tion for use in combination with nucleoside an-
alogues.®” This initiated the era of highly active
ART, nowadays known as cART. This era was char-
acterized by a dramatic decrease in HIV-related
morbidity and mortality rates.?8-42

The second milestone was the introduction
of the strategy of TasP. This refers to the use of
cART in serodifferent heterosexual and homo-
sexual couples to maximally reduce pVL and to
consequentially reduce the risk of transmission
of HIV to the uninfected partner.'?*3-%% Further
proof that cART impedes HIV transmission was
provided by the fact that the risk of mother-to-
-child transmission is directly linked to mater-
nal pVL.*" TasP is now considered a key element
of HIV prevention and a major part of the solu-
tion to ending the HIV epidemic.*®
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The third and most recent milestone was the in-
sight that was gained from 2 large randomized
controlled trials, START (Strategic Timing of Anti-
retroviral Therapy) and TEMPRANO (Trial of Ear-
ly Antiretrovirals and Isoniazid Preventive Ther-
apy in Africa), both of which addressed the issue
of the optimal time to initiate cART. These trials
demonstrated a reduction of approximately 50%
in morbidity and mortality rates among HIV-
-infected individuals who initiated cART at CD4*
T-cell counts of more than 500/mm?3 compared
with individuals starting therapy at CD4* T-cell
counts below 350/mm?. **° Based on these data,
all major treatment guidelines now recommend
cART for all HIV-infected individuals, regardless
of their CD4* T-cell counts. This is also known
as the test-and-treat strategy.”'-** The current
recommendation has been partially facilitated
by optimized drug profiles that maximize long-
-term tolerability and safety as well as regimen
simplification through the combination of 3 ac-
tive drugs into single-tablet regimens.’* Never-
theless, cART is still unable to eradicate HIV in-
fection and thus needs to be taken for the rest of
an individual’s life. As an estimated 22 million of
people with HIV still have no access to ART and as
new infections are continuously fueling the num-
ber of additional people in whom cART needs to
be initiated, raising global HIV/AIDS resources
and funding is urgently needed to ensure univer-
sal cART coverage.®®

Elaborating on the need for lifelong cART,
the next milestone to be reached in the field of
HIV treatment should be a strategy that allows
individuals to stop cART safely.

Timothy Brown is known as the first and, so
far, the only HIV-infected individual in whom
a “true cure” or “sterilizing cure” has been report-
ed following a treatment including transplanta-
tion of hematopoietic stem cells from a donor
with CC chemokine receptor 5 (CCR5)A32 muta-
tion in the context of acute myeloid leukemia.’®
Unfortunately, in the 9 years following Brown’s
report, no other cures for HIV have been achieved.
At least another 6 patients with hematologic ma-
lignancy have received a graft from a donor homo-
zygous for CCR5A32, but none of them survived
for longer than 1 year due to relapse of malignan-
cy or graft complications.®’*® Moreover, in one
of the individuals, the virus rebounded as a CXC
chemokine 4 (CXCR4)-tropic strain. Furthermore,
the mortality rate associated with hematopoiet-
ic stem cell transplantation precludes its use as
a cure for people with HIV without an accepted
clinical indication for transplantation.®’

The most significant barrier to complete erad-
ication or cure of HIV infection is the establish-
ment of a latent HIV reservoir within days of
HIV acquisition and in multiple T-cell subsets.®?
This reservoir is defined as replication-competent
intact virus integrated into the host genome in
the absence of virus production.®® As initiation
of cART very early after HIV acquisition is known
to reduce the size of the viral reservoir and to
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improve the quality of the HIV-specific CD8*
T-cell responses, several studies have investigat-
ed a cure for HIV in individuals who started cART
very early after HIV infection.**®' Indeed, some
individuals, known as posttreatment controllers
(PTCs), have shown to maintain pVL suppres-
sion in the long term after cessation of ART.%?-6%
To date, the VISCONTI trial (Viro-Immunologic
Sustained Control After Treatment Interrup-
tion) is the best-characterized cohort of PTCs.
Although posttreatment control is most com-
mon after ART administration during acute in-
fection, it has also been described in individuals
treated during chronic infections and in ART-
-naive patients.®*®® The true incidence of post-
treatment control has not yet been established
but in a post hoc analysis of a prospective trial of
individuals with primary HIV infection, transient
virological control was achieved in 15.1% of par-
ticipants who were assigned to receive early ART
and 7.9% of those assigned to receive no ART.**
Unfortunately, in most patients, interruption of
cART that was started very early is still associat-
ed with viral rebound and therefore insufficient
to cure HIV infection.®®-6%

Rather than achieving a sterilizing cure, mean-
ing that HIV is eliminated from all infected cells,
a strategy to obtain a functional cure where HIV
remains durably suppressed in the absence of
cART is likely to be found first. As reviewed by
Pitman et al,’ experimental strategies that are
currently being explored include strategies tar-
geting the HIV replication cycle (such as gene
therapy and latency reversal agents), strategies
enhancing the HIV-specific immune responses
(such as T-cell vaccines and broadly neutralizing
antibodies), and strategies modulating the im-
mune response (such as immune checkpoint in-
hibitors and anti-inflammatory drugs). Although
a combined approach will most likely be needed,
the safety of each individual intervention should
be well established because people with HIV now-
adays have a near-normal life expectancy, which
makes toxicity less acceptable than for other life-
-threatening diseases.

Another important issue is safety and tolera-
bility of antiretroviral drugs. Because cART cur-
rently enables prolonged virologic suppression,
improved clinical outcomes, and longer surviv-
al, people with HIV are exposed to antiretrovi-
ral drugs for decades. Thus, further simplifica-
tion of antiretroviral regimens should be the fo-
cus of future clinical development. At least two
2-drug single-tablet regimens (dolutegravir plus
rilpivirine and dolutegravir plus lamivudine) are
currently challenging the paradigm of combining
2 nucleoside reverse transcriptase inhibitors with
a third agent. In May 2018, the European Medi-
cines Agency granted marketing authorization for
Juluca®, the first fixed-dose 2-drug regimen, con-
taining dolutegravir and rilpivirine, for the treat-
ment of HIV infection in adults who are virologi-
cally suppressed on a stable antiretroviral regimen
for at least 6 months with no history of virological



failure and no known or suspected resistance
to any nonnucleoside reverse transcriptase in-
hibitor or integrase strand transfer inhibitor.*
A report of the 48-week results from the phase
3 GEMINI trial (Efficacy, Safety, and Tolerability
Study Comparing Dolutegravir Plus Lamivudine
with Dolutegravir Plus Tenofovir/Emtricitabine
in Treatment-Naive HIV-infected Subjects) by
Cahn et al,’’ presented during the 22nd Inter-
national AIDS Conference in July 2018, demon-
strated a noninferior efficacy of dolutegravir plus
lamivudine to dolutegravir plus tenofovir/em-
tricitabine in treatment-naive adults with HIV.
More drug-related adverse events were reported
in the dolutegravir plus tenofovir/emtricitabine
arm. The ongoing TANGO trial (Switch Study to
Evaluate Dolutegravir Plus Lamivudine in Viro-
logically Suppressed HIV Type 1 Positive Adults) is
designed to demonstrate noninferiority of switch-
ing to dolutegravir and lamivudine as compared
with continuing a tenofovir alafenamide-based
regimen over 48 weeks in virologically suppressed
subjects. By analogy, the safety and efficacy of
cabotegravir and rilpivirine as 2-drug oral main-
tenance therapy has been evaluated in the phase
2b LATTE trial (Long-acting Intramuscular Cabo-
tegravir and Rilpivirine in Adults With HIV-1 In-
fection).”"’? The data obtained should guide fu-
ture studies in which the long-acting formula-
tions of both cabotegravir and rilpivirine will be
used for treatment of HIV infection.

Treatment simplifications with long-acting in-
jectable formulations of drugs with established
oral efficacy, such as cabotegravir and rilpivirine,
will also be assessed in the near future in the PO-
LAR study (Study to Assess Antiviral Activity and
Safety of Long-acting Cabotegravir Plus Long-
-acting Rilpivirine, Administered Every 2 Months,
in HIV-Positive Subjects From the LATTE Study).
If proven to possess long-term safety and effica-
cy, long-acting injectables could provide addition-
al options for a simplified and potentially more
convenient maintenance therapy. However, long-
-term sustainability and tolerability of monthly
or bimonthly intramuscular injections need to be
established. Other sustained-release drug deliv-
ery technologies could possibly increase the con-
venience of ART, but these may require more po-
tent drugs due to the limited drug delivery ca-
pacity of patches, implants, and other currently
available technologies.

Two-drug regimens may also reduce the cost of
lifelong cART, which is crucial in resource-limiting
settings. They may have improved long-term tol-
erability by minimizing the cumulative drug ex-
posure and reducing drug-to-drug interactions,
which is especially important in aging patients
with comorbid conditions. But it is still unclear
how the 2-drug regimen approach will stack up
against the firmly established norm of a 3-drug
regimen. We need to ensure their long-term effi-
cacy beyond the 48 weeks data, comparable with
that of a conventional 3-drug regimen. In addition
to viral suppression in patients, 2-drug regimens
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will also have to prove efficient in terms of TasP
and prevention of mother-to-child transmission,
and in reducing HIV-related immune activation
and inflammation, thought to contribute to end-
-organ damage.”

Challenge 4: comorbidities and aging One of the
main beneficial effects of cART is increased lon-
gevity. Indeed, people with HIV who have access
to treatment live longer. Half of the patients liv-
ing with HIV in high-income countries are now
aged 50 years or older.”® European HIV surveil-
lance data also indicate that a larger proportion
of HIV diagnoses are being made in older people.
Those aged over 50 years at HIV diagnosis com-
prised 13% of all diagnoses in 2007 globally, ris-
ing to 19% of all diagnoses in 2016.7*

However, a gap remains between the life expec-
tancy of people with HIV and that of the gener-
al population. This gap has become a focus of re-
search. It has been hypothesized that a state of
persistent immune activation and heightened in-
flammation, despite stable suppression of viral
replication, increases the risk of comorbidities,
in particular cardiovascular disease and non-
AIDS cancers.’®’¢ Besides, aging itself is associ-
ated with comorbidity, including in elderly HIV-
-infected patients who are considered to be prone
to accelerated aging as well.””’¢ Coinfection with
other microorganisms, such as hepatitis B or hep-
atitis C virus, can also contribute to an increase in
morbidity and mortality rates on top of the HIV
infection.”® And, last but not least, lifestyle-as-
sociated risk factors, such as obesity, smoking,
and alcohol and substance abuse are more prev-
alent among HIV-positive people.®®’® As an illus-
tration of these multiple factors, a Belgian multi-
center retrospective study of 5787 HIV-positive
patients characterized its population in relation
to noninfectious comorbidities (diabetes melli-
tus, cardiovascular events, chronic kidney disease,
arterial hypertension, Hodgkin lymphoma, anal
cancer, lung cancer, and liver cancer) and found
an 8.9% rate of polypathology (ie, the concom-
itant diagnosis of more than 1 of these comor-
bidities) for all ages, rising to 24.5% for the age
group above 60 years.®’

In addition, the potential toxic effects of long-
-term ART must be considered when studying
comorbidities linked with HIV. In a multicenter
study of 600 patients who initiated ART between
January 2007 and June 2010, toxicity of the ther-
apeutic regimen (including disorders of kidney,
liver, metabolism, gastrointestinal system, cen-
tral nervous system, and skin) was the main rea-
son for treatment discontinuation in 49% of pa-
tients.?"8? Chronic or long-term toxicity result-
ing from the cumulative effect of sustained ex-
posure can be particularly difficult to manage as
it can be masked by or mingled with other co-
morbidities. In addition, long-term toxicity can
manifest itself months or years after initial expo-
sure.®” Typical examples are the metabolic toxici-
ty of (mainly older) protease inhibitors (resulting
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in dyslipidemia, insulin resistance, and diabetes
mellitus) and the involvement of tenofovir in
the pathogenesis of renal impairment and bone
loss (reflected by osteopenia and osteoporosis).

Medical management of HIV-infected pa-
tients has become increasingly complex. The fo-
cus shifted from getting the viral replication
under control and halting the progression of
immune deficiencies towards prevention and
treatment of chronic health problems in peo-
ple with quasi-normal life expectancies. Again,
these chronic conditions may be cardiovascular
diseases, such as ischemic strokes, diabetes mel-
litus, dyslipidemia, and chronic kidney dysfunc-
tion, neurocognitive impairment, osteoporosis,
cancer, and frailty.®*

As aresult, the package of care offered to HIV-
-positive patients should start with a careful eval-
uation of a person’s general health state, with
attention to lifestyle, concomitant diseases and
their treatments, and age-related comorbidities.
A comprehensive and individually tailored plan
should be outlined, and it is important to real-
ize that its practical implementation can benefit
from a multidisciplinary approach. The ultimate
goal of therapy is to help the HIV-infected per-
son to live in conditions of optimal health, with
mitigation of treatment toxicities and of poten-
tial comorbidities.

Conclusions An enormous progress has been
achieved worldwide regarding the management
of HIV, such that ART has turned HIV infection
into a medically manageable chronic condition.
However, the future is brighter only for those
who have access to treatment. Indeed, many hur-
dles remain.

First, targeting key populations, that is, those
who are most vulnerable to HIV, is not easy due
to social, economic, and political factors in some
regions of the world. This is true for prevention
of new HIV infections and all the steps of the 90-
-90-90 cascade. Secondly, each step of the 90-90-
-90 cascade is associated with specific challeng-
es: getting people tested and diagnosed, treating
everyone immediately, and keeping patients un-
der care. Thirdly, issues around the best possible
choice and efficacy of ART and possible toxici-
ties of ART are not to be underestimated. Lastly,
comorbidities associated with HIV must not be
forgotten. People infected with HIV are getting
older without doubt, but the state of chronic im-
mune activation due to the presence of the virus
adds to this. A sterilizing cure would be the ulti-
mate victory but is not yet in reach.

However, raising awareness and being
remided of the successes that have been ac-
complished since the discovery of HIV should
be a driving force for dealing with those ob-
stacles. With one ultimate goal in mind:
ending the HIV epidemic once and for all.
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