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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 2030.4,5 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.6 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 

Introduction  In June 1981, the Centers for Dis‑
ease Control and Prevention reported the first 
cases of acquired immunodeficiency syndrome 
(AIDS).1 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.2 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.3 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 
viral load (pVL) reduces mortality and HIV trans‑
mission rates and improves the quality of life.3
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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.
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of PrEP in intravenous drug users, a 49% reduc‑
tion of HIV incidence was very promising.15 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.16

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.12 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.17,18 Longer‑term effects might even be as high 
as 76% protection after 3 years.19,20 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.21 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.22

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 

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.7 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.8 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.9 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 programs10 and opi‑
oid substitution therapy11; HIV testing, counsel‑
ling, and treatment12,13; 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.14 In a study 
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because of stigma and discrimination within 
the systems.30 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.4 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 2012.31 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.31 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.32

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.33-35

Challenge 3: treatment of HIV  Three milestones 
have been achieved in the field of ART over 
the last 2 decades, or at least 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.36

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.37 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.38-42

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.12,43-46 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.47 TasP is now considered a key element 
of HIV prevention and a major part of the solu‑
tion to ending the HIV epidemic.48

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.7-9

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.23,24

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.4,25-29 Health systems can become 
discouraging and even hostile to these patients 
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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.59,61 Indeed, some 
individuals, known as posttreatment controllers 
(PTCs), have shown to maintain pVL suppres‑
sion in the long term after cessation of ART.62-64 
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.64,65 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.64 
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.66-68

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,59 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 

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/mm3 compared 
with individuals starting therapy at CD4+ T‑cell 
counts below 350/mm3. 49,50 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.51-53 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.54 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.55 

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)Δ32 muta‑
tion in the context of acute myeloid leukemia.56 
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 CCR5Δ32, but none of them survived 
for longer than 1 year due to relapse of malignan‑
cy or graft complications.57,58 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.59

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.60 
This reservoir is defined as replication‑competent 
intact virus integrated into the host genome in 
the absence of virus production.59 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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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.54

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.73 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 2016.74

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.75,76 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.77,78 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.79 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.36,76 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.80

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.81,82 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.82 Typical examples are the metabolic toxici‑
ty of (mainly older) protease inhibitors (resulting 

failure and no known or suspected resistance 
to any nonnucleoside reverse transcriptase in‑
hibitor or integrase strand transfer inhibitor.69 
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‑Naïve HIV‑infected Subjects) by 
Cahn et al,70 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).71,72 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 



POLISH ARCHIVES OF INTERNAL MEDICINE  2018; 128 (10)614

Open access  This is an Open Access article dis‑
tributed under the terms of the Creative Com‑
mons AttributionNonCommercialShareAlike 
4.0 International License (CC BY‑NC‑SA 4.0), 
allowing third parties to copy and redistribute 
the material in any medium or format and to re‑
mix, transform, and build upon the material, pro‑
vided the original work is properly cited, distrib‑
uted under the same license, and used for non‑
commercial purposes only. For commercial use, 
please contact the journal office at pamw@mp.pl.

References

1  Centers for Disease Control and Prevention (CDC). Pneumocystis Pneu‑
monia—Los Angeles. MMWR Morb Mortal Wkly Rep. 1981; 30; 1-3. 
https://www.cdc.gov/mmwr/preview/mmwrhtml/june_5.htm. Published 
May 16, 2001. Accessed October 19, 2018.

2  UNAIDS. Global HIV & AIDS statistics—2018 fact sheet. http://www.
unaids.org/en/resources/fact‑sheet. Published 2018. Accessed October 19, 
2018. 

3  Maartens G, Celum C, Lewin SR. HIV infection: epidemiology, pathogen‑
esis, treatment, and prevention. Lancet. 2014; 384: 258-271. 

4  UNAIDS. The gap report. http://files.unaids.org/en/media/unaids/con‑
tentassets/documents/unaidspublication/2014/UNAIDS_Gap_report_en.pdf. 
Published 2014. Accessed October 19, 2018.

5  United Nations, General Assembly. Political declaration on HIV and AIDS: 
on the fast track to accelerating the fight against HIV and to ending the AIDS 
epidemic by 2030. 8 June 2016. http://www.unaids.org/sites/default/files/
media_asset/2016‑political‑declaration‑HIV‑AIDS_en.pdf. Accessed Octo‑
ber 19, 2018.

6  Levi J, Raymond A, Pozniak A, et al. Can the UNAIDS 90‑90‑90 target be 
achieved? A systematic analysis of national HIV treatment cascades. BMJ 
Glob Heal. 2016; 1: e000 010.

7  Amin A. Addressing gender inequalities to improve the sexual and re‑
productive health and wellbeing of women living with HIV. J Int AIDS Soc. 
2015; 18: 20 302.

8  Jewkes R, Dunkle K, Nduna M, Shai N. Intimate partner violence, rela‑
tionship power inequity, and incidence of HIV infection in young women in 
South Africa: a cohort study. Lancet. 2010; 376: 41-48. 

9  Rueda S, Mitra S, Chen S, et al. Examining the associations between 
HIV‑related stigma and health outcomes in people living with HIV/AIDS: a se‑
ries of meta‑analyses. BMJ Open. 2016; 6: e011 453.

10  MacDonald M, Law M, Kaldor J, et al. Effectiveness of needle and sy‑
ringe programmes for preventing HIV transmission. Int J Drug Policy. 2003; 
14: 353-357. 

11  MacArthur GJ, Minozzi S, Martin N, et al. Opiate substitution treatment 
and HIV transmission in people who inject drugs: systematic review and 
meta‑analysis. BMJ Br Med J. 2012; 345: e5945.

12  Cohen M, Chen Y. Prevention of HIV‑1 infection with early antiretroviral 
therapy. N Engl J Med. 2011; 365: 493-505. 

13  Quinn TC, Wawer MJ, Sewankambo N, et al. Viral load and heterosex‑
ual transmission of human immunodeficiency virus type 1. N Engl J Med. 
2000; 342: 921-929. 

14  McCormack S, Dunn DT, Desai M, et al. Pre‑exposure prophylax‑
is to prevent the acquisition of HIV‑1  infection (PROUD): effectiveness re‑
sults from the pilot phase of a pragmatic open‑label randomised trial. Lan‑
cet. 2016; 387: 53-60. 

15  Choopanya K, Martin M, Suntharasamai P, et al. Antiretroviral prophy‑
laxis for HIV infection in injecting drug users in Bangkok, Thailand (the Bang‑
kok Tenofovir Study): a randomised, double‑blind, placebo‑controlled phase 
3 trial. Lancet. 2013; 381: 2083-2090. 

16  Baird SJ, Garfein RS, McIntosh CT, Ozler B. Effect of a cash transfer 
programme for schooling on prevalence of HIV and herpes simplex type 2 in 
Malawi: a cluster randomised trial. Lancet. 2012; 379: 1320-1329. 

17  Auvert B, Taljaard D, Lagarde E, et al. Randomized, controlled interven‑
tion trial of male circumcision for reduction of HIV infection risk: the ANRS 
1265 trial. PLoS Med. 2005; 2: e298.

18  Bailey R., Moses S, Parker CB, et al. Male circumcision for HIV preven‑
tion in young men in Kisumu, Kenya: a randomised controlled trial. Lancet. 
2007; 369: 643-656. 

19  Auvert B, Taljaard D, Rech D, et al. Association of the  ANRS
‑12 126 male circumcision project with HIV levels among men in a South Af‑
rican township: evaluation of effectiveness using cross‑sectional surveys. 
PLoS Med. 2013; 10: e1 001 509.

20  Gray R, Kigozi G, Kong X, et al. The effectiveness of male circumci‑
sion for HIV prevention and effects on risk behaviors in a posttrial follow‑up 
study. AIDS. 2012; 26: 609-615. 

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.83

As a result, 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. 

http://creativecommons.org/licenses/by-nc-sa/4.0
https://doi.org/Failed to parse XML, line 1 column 474
https://doi.org/Failed to parse XML, line 1 column 474
https://doi.org/Failed to parse XML, line 1 column 474
https://doi.org/10.1016/S0140-6736(14)60164-1
https://doi.org/10.1016/S0140-6736(14)60164-1
https://doi.org/10.1016/S0140-6736(10)60548-X
https://doi.org/10.1016/S0140-6736(10)60548-X
https://doi.org/10.1016/S0140-6736(10)60548-X
https://doi.org/10.1016/S0955-3959(03)00133-6
https://doi.org/10.1016/S0955-3959(03)00133-6
https://doi.org/10.1016/S0955-3959(03)00133-6
https://doi.org/10.1056/NEJMoa1105243
https://doi.org/10.1056/NEJMoa1105243
https://doi.org/10.1056/NEJM200003303421303
https://doi.org/10.1056/NEJM200003303421303
https://doi.org/10.1056/NEJM200003303421303
https://doi.org/10.1016/S0140-6736(15)00056-2
https://doi.org/10.1016/S0140-6736(15)00056-2
https://doi.org/10.1016/S0140-6736(15)00056-2
https://doi.org/10.1016/S0140-6736(15)00056-2
https://doi.org/10.1016/S0140-6736(13)61127-7
https://doi.org/10.1016/S0140-6736(13)61127-7
https://doi.org/10.1016/S0140-6736(13)61127-7
https://doi.org/10.1016/S0140-6736(13)61127-7
https://doi.org/10.1016/S0140-6736(11)61709-1
https://doi.org/10.1016/S0140-6736(11)61709-1
https://doi.org/10.1016/S0140-6736(11)61709-1
https://doi.org/10.1016/S0140-6736(07)60312-2
https://doi.org/10.1016/S0140-6736(07)60312-2
https://doi.org/10.1016/S0140-6736(07)60312-2
https://doi.org/10.1097/QAD.0b013e3283504a3f
https://doi.org/10.1097/QAD.0b013e3283504a3f
https://doi.org/10.1097/QAD.0b013e3283504a3f


REVIEW ARTICLE  Current challenges in the treatment of HIV 615

male couples: an  international, prospective, observational, cohort study. 
Lancet HIV. 2018; 5: e438-e447.

46  Rodger A, Cambiano V, Bruun T, et al. Risk of HIV transmission 
through condomless sex in MSM couples with suppressive ART: the PART‑
NER2 Study extended results in gay men. AIDS 2018: 22nd Internation‑
al AIDS Conference; July 23-27, 2018; Amsterdam, Netherlands. Abstract 
WEAX0104LB.

47  Thea DM, Steketee RW, Pliner V, et al. The effect of maternal viral 
load on the risk of perinatal transmission of HIV‑1: New York City Perinatal 
HIV Transmission Collaborative Study Group. AIDS. 1997; 11: 437-444. 

48  World Health Organization. Programmatic update: antiretroviral treat‑
ment as prevention (TasP) of HIV and TB. https://www.avac.org/sites/de‑
fault/files/resource‑files/WHO_HIV_2012.12_eng.pdf. Published June 2012. 
Accessed October 19, 2018.

49  The INSIGHT START Study Group, Lundgren JD, Babiker AG, Gordin F, 
et al. Initiation of antiretroviral therapy in early asymptomatic HIV infection. 
N Engl J Med. 2015; 373: 795-807. 

50  Danel C, Moh R, Gabillard D, et al. A  trial of early antiretrovirals 
and isoniazid preventive therapy in Africa. N Engl J Med. 2015; 373: 
808-822. 

51  European AIDS Clinical Society. Guidelines version 9.0. http://www.
eacsociety.org/files/guidelines_9.0‑english.pdf. Published October  2017. 
Accessed October 19, 2018.

52  World Health Organization. Consolidated guidelines on the use of an‑
tiretroviral drugs for treating and preventing HIV infection - 2nd ed. http://
apps.who.int/iris/bitstream/handle/10 665/208 825/9789241549684_eng.
pdf;jsessionid=D6305C88D0A86785CE7A761A1805492D?sequence=1. 
Published 2016. Accessed October 19, 2018.

53  Günthard HF, Saag MS, Benson CA, et al. Antiretroviral drugs for 
treatment and prevention of HIV infection in adults: 2016 recommenda‑
tions of the International Antiviral Society-USA panel. JAMA. 2016; 316: 
191-210. 

54  Cihlar T, Fordyce M. Current status and prospects of HIV treatment. 
Curr Opin Virol. 2016; 18: 50-56. 

55  UNAIDS. 2016-2021 strategy: on the fast‑track to end AIDS. http://
www.unaids.org/sites/default/files/media_asset/20151027_UNAIDS_
PCB37_15_18_EN_rev1.pdf. Published August 10, 2015. Accessed Octo‑
ber 19, 2018.

56  Hütter G, Nowak D, Mossner M, et al. Long‑term control of HIV by 
CCR5 Delta32/ Delta32 stem‑cell transplantation. N Engl J Med. 2009; 360: 
692-698. 

57  Kordelas L, Verheyen J, Esser S. Shift of HIV tropism in stem‑cell 
transplantation with CCR5 Delta32 mutation. N Engl J Med. 2014; 371: 
880-882. 

58  Hütter G. More on shift of HIV tropism in stem‑cell transplanta‑
tion with CCR5  Delta32/Delta32  mutation. N Engl J Med. 2014; 371: 
2437-2438. 

59  Pitman MC, Lau JSY, McMahon JH, Lewin SR. Barriers and strategies 
to achieve a cure for HIV. Lancet HIV. 2018; 5: e317‑e328.

60  Ananworanich J, Chomont N, Eller LA, et al. HIV DNA set point is rap‑
idly established in acute HIV infection and dramatically reduced by early 
ART. EBioMedicine. 2016; 11: 68-72. 

61  Takata H, Buranapraditkun S, Kessing C, et al.; RV254/
SEARCH010 and the RV304/SEARCH013 Study Groups. Delayed differenti‑
ation of potent effector CD8+T cells reducing viremia and reservoir seeding 
in acute HIV infection. Sci Transl Med. 2017; 9: eaag1809.

62  Sáez‑Cirión A, Bacchus C, Hocqueloux L, et al.; ANRS VISCONTI 
Study Group. Post‑Treatment HIV‑1 Controllers with a Long‑Term Virologi‑
cal Remission after the Interruption of Early Initiated Antiretroviral Therapy 
ANRS VISCONTI Study. PLoS Pathog. 2013; 9: e1 003 211.

63  Frange P, Faye A, Avettand‑Fenoël V, et al.; ANRS EPF‑CO10 Pediat‑
ric Cohort and the ANRS EP47 VISCONTI study group. HIV‑1 virological re‑
mission lasting more than 12 years after interruption of early antiretrovi‑
ral therapy in a perinatally infected teenager enrolled in the French ANRS 
EPF‑CO10 paediatric cohort: a case report. Lancet HIV. 2016; 3: e49‑e54.

64  Martin GE, Gossez M, Williams JP, et al. Post‑treatment control or 
treated controllers? Viral remission in treated and untreated primary HIV in‑
fection. AIDS. 2017; 31: 477-484. 

65  Maggiolo F, Di Filippo E, Comi L, Callegaro A. Post treatment control‑
lers after treatment interruption in chronically HIV infected patients. AIDS. 
2018; 32: 623-628. 

66  Henrich TJ, Hatano H, Bacon O, et al. HIV‑1 persistence following ex‑
tremely early initiation of antiretroviral therapy (ART) during acute HIV‑1 in‑
fection: an observational study. PLoS Med. 2017; 14: e1 002 417.

67  Gianella S, Anderson CM, Richman DD, et al. No evidence of post‑
treatment control after early initiation of antiretroviral therapy. AIDS. 2015; 
29: 2093-2097. 

68  Ananworanich J, Robb ML. The transient HIV remission in the Mis‑
sissippi baby: why is this good news? J Int AIDS Soc. 2014; 17: 19 859.

69  European Medicines Agency. Juluca. http://www.ema.europa.eu/
ema/index.jsp?curl=pages/medicines/human/medicines/004 427/human_
med_002 254.jsp&mid=WC0b01ac058001d124. Published May 16, 2018. 
Accessed October 19, 2018. 

21  UNAIDS. Ending AIDS: progress towards the 90-90-90 targets: glob‑
al AIDS update 2017. http://www.unaids.org/sites/default/files/media_as‑
set/Global_AIDS_update_2017_en.pdf. Published 2017. Accessed Octo‑
ber 19, 2018.

22  UNAIDS. UNAIDS data 2017. http://www.unaids.org/sites/default/
files/media_asset/20170720_Data_book_2017_en.pdf. Published  2017. 
Accessed October 19, 2018.

23  Shanaube K, Schaap A, Floyd S, et al. What works - reaching univer‑
sal HIV testing: lessons from HPTN 071 (PopART) trial in Zambia. AIDS. 
2017; 31: 1555-1564. 

24  Alcorn K. Multi‑disease prevention campaigns (part 2): case stud‑
ies from Kenya and Uganda. HIV & AIDS treatment in practice (HATIP) 
#207  [newsletter]. http://www.aidsmap.com/Multi‑disease‑prevention
‑campaigns‑part‑2/page/2811 299. Published November 21, 2013. Ac‑
cessed October 19, 2018. 

25  Baral S, Sifakis F, Cleghorn F, Beyrer C. Elevated risk for HIV infection 
among men who have sex with men in low- and middle‑income countries 
2000-2006: a systematic review. PLoS Med. 2007; 4: e339.

26  Baral S, Beyrer C, Muessig K, et al. Burden of HIV among female sex 
workers in low‑income and middle‑income countries: a systematic review 
and meta‑analysis. Lancet Infect Dis. 2012; 12: 538-549. 

27  Baral SD, Poteat T, Stromdahl S, et al. Worldwide burden of HIV in 
transgender women: a systematic review and meta‑analysis. Lancet Infect 
Dis. 2013; 13: 214-222. 

28  Wolfe D., Carrieri MP, Shepard D. Treatment and care for injecting drug 
users with HIV infection: a review of barriers and ways forward. Lancet. 
2010; 376: 355-366. 

29  Arreola S, Hebert P, Makofane K, et al.; The Global Forum on MSM & 
HIV (MSMGF). Access to HIV prevention and treatment for men who have 
sex with men: findings from the 2012 Global Men’s Health and Rights study 
(GMHR). https://msmgf.org/wp‑content/uploads/2015/09/GMHR_2012.pdf. 
Published December 2012. Accessed October 19, 2018. 

30  Kerr T, Hayashi K, Ti L, et al. The impact of compulsory drug deten‑
tion exposure on the avoidance of healthcare among injection drug users in 
Thailand. Int J Drug Policy. 2014; 25: 171-174. 

31  UNAIDS. 90‑90‑90: an  ambitious treatment target to help end 
the  AIDS epidemic. http://www.unaids.org/sites/default/files/media_
asset/90‑90‑90_en_0.pdf. Published October 2014. Accessed October 19, 
2018.

32  Shannon K, Strathdee SA, Goldenberg SM, et al. Global epidemiolo‑
gy of HIV among female sex workers: influence of structural determinants. 
Lancet. 2015; 385: 55-71. 

33  Newell M‑L, Coovadia H, Cortina‑Borja M, et al. Mortality of infected 
and uninfected infants born to HIV‑infected mothers in Africa: a pooled anal‑
ysis. Lancet. 2004; 364: 1236-1243. 

34  Fergusson P, Tomkins A. HIV prevalence and mortality among chil‑
dren undergoing treatment for severe acute malnutrition in sub‑Saharan Af‑
rica: a systematic review and meta‑analysis. Trans R Soc Trop Med Hyg. 
2009; 103: 541-548. 

35  Hesseling A, Cotton M, Jennings T, et al. High incidence of tuberculo‑
sis among HIV‑infected infants: evidence from a South African population
‑based study highlights the need for improved tuberculosis control strate‑
gies. CID. 2009; 48: 108-114. 

36  Ghosn J, Taiwo B, Seedat S, et al. HIV. Lancet. 2018; 392: 685-697. 

37  U.S. Food & Drug Administration. HIV/AIDS historical time line 1995-
1999. https://www.fda.gov/forpatients/illness/hivaids/history/ucm151 079.
htm. Accessed October 19, 2018. 

38  Palella FJ Jr, Baker RK, Moorman AC, et al.; HIV Outpatient Study In‑
vestigators. Mortality in the highly active antiretroviral therapy era: chang‑
ing causes of death and disease in the HIV outpatient study. J Acquir Im‑
mune Defic Syndr. 2006; 43: 27-34. 

39  Palella FJ Jr, Delaney KM, Moorman AC, et al. Declining morbidity and 
mortality among patients with advanced human immunodeficiency virus in‑
fection. N Engl J Med. 1998; 338: 853-860. 

40  Mocroft A, Ledergerber B, Katlama C, et al. Decline in the AIDS and 
death rates in the EuroSIDA study: an observational study. Lancet. 2003; 
362: 22-29. 

41  Mocroft A, Brettle R, Kirk O, et al. Changes in the cause of death 
among HIV positive subjects across Europe: results from the EuroSIDA 
study. J Acquir Immune Defic Syndr. 2002; 16: 1663-1771. 

42  Gortmaker SL, Hughes M, Cervia J, et al. Effect of combination ther‑
apy including protease inhibitors on mortality among children and adoles‑
cents infected with HIV‑1. N Engl J Med. 2001; 345: 1522-1528. 

43  Cohen MS, Chen YQ, McCauley M, et al. Antiretroviral thera‑
py for the prevention of HIV‑1  transmission. N Engl J Med. 2016; 375: 
830-839. 

44  Rodger AJ, Cambiano V, Bruun T, et al.; PARTNER Study Group. Sexual 
activity without condoms and risk of HIV transmission in serodifferent cou‑
ples when the HIV‑positive partner is using suppressive antiretroviral ther‑
apy. JAMA. 2016; 316: 171-181. 

45  Bavinton BR, Pinto AN, Phanuphak N, et al.; for the Opposites At‑
tract Study Group. Viral suppression and HIV transmission in serodiscordant 

https://doi.org/10.1097/00002030-199704000-00006
https://doi.org/10.1097/00002030-199704000-00006
https://doi.org/10.1097/00002030-199704000-00006
https://doi.org/10.1056/NEJMoa1506816
https://doi.org/10.1056/NEJMoa1506816
https://doi.org/10.1056/NEJMoa1506816
https://doi.org/10.1056/NEJMoa1507198
https://doi.org/10.1056/NEJMoa1507198
https://doi.org/10.1056/NEJMoa1507198
https://doi.org/10.1001/jama.2016.8900
https://doi.org/10.1001/jama.2016.8900
https://doi.org/10.1001/jama.2016.8900
https://doi.org/10.1001/jama.2016.8900
https://doi.org/10.1016/j.coviro.2016.03.004
https://doi.org/10.1016/j.coviro.2016.03.004
https://doi.org/10.1056/NEJMoa0802905
https://doi.org/10.1056/NEJMoa0802905
https://doi.org/10.1056/NEJMoa0802905
https://doi.org/10.1056/NEJMc1405805
https://doi.org/10.1056/NEJMc1405805
https://doi.org/10.1056/NEJMc1405805
https://doi.org/10.1056/NEJMc1412279
https://doi.org/10.1056/NEJMc1412279
https://doi.org/10.1056/NEJMc1412279
https://doi.org/10.1016/j.ebiom.2016.07.024
https://doi.org/10.1016/j.ebiom.2016.07.024
https://doi.org/10.1016/j.ebiom.2016.07.024
https://doi.org/10.1097/QAD.0000000000001382
https://doi.org/10.1097/QAD.0000000000001382
https://doi.org/10.1097/QAD.0000000000001382
https://doi.org/10.1097/QAD.0000000000001743
https://doi.org/10.1097/QAD.0000000000001743
https://doi.org/10.1097/QAD.0000000000001743
https://doi.org/10.1097/QAD.0000000000000816
https://doi.org/10.1097/QAD.0000000000000816
https://doi.org/10.1097/QAD.0000000000000816
https://doi.org/Failed to parse XML, line 1 column 596
https://doi.org/Failed to parse XML, line 1 column 596
https://doi.org/Failed to parse XML, line 1 column 596
https://doi.org/Failed to parse XML, line 1 column 596
https://doi.org/10.1097/QAD.0000000000001514
https://doi.org/10.1097/QAD.0000000000001514
https://doi.org/10.1097/QAD.0000000000001514
https://doi.org/Failed to parse XML, line 1 column 551
https://doi.org/Failed to parse XML, line 1 column 551
https://doi.org/Failed to parse XML, line 1 column 551
https://doi.org/Failed to parse XML, line 1 column 551
https://doi.org/Failed to parse XML, line 1 column 551
https://doi.org/10.1016/S1473-3099(12)70066-X
https://doi.org/10.1016/S1473-3099(12)70066-X
https://doi.org/10.1016/S1473-3099(12)70066-X
https://doi.org/10.1016/S1473-3099(12)70315-8
https://doi.org/10.1016/S1473-3099(12)70315-8
https://doi.org/10.1016/S1473-3099(12)70315-8
https://doi.org/10.1016/S0140-6736(10)60832-X
https://doi.org/10.1016/S0140-6736(10)60832-X
https://doi.org/10.1016/S0140-6736(10)60832-X
https://doi.org/Failed to parse XML, line 1 column 520
https://doi.org/Failed to parse XML, line 1 column 520
https://doi.org/Failed to parse XML, line 1 column 520
https://doi.org/Failed to parse XML, line 1 column 520
https://doi.org/Failed to parse XML, line 1 column 520
https://doi.org/10.1016/j.drugpo.2013.05.017
https://doi.org/10.1016/j.drugpo.2013.05.017
https://doi.org/10.1016/j.drugpo.2013.05.017
https://doi.org/10.1016/S0140-6736(14)60931-4
https://doi.org/10.1016/S0140-6736(14)60931-4
https://doi.org/10.1016/S0140-6736(14)60931-4
https://doi.org/10.1016/S0140-6736(04)17140-7
https://doi.org/10.1016/S0140-6736(04)17140-7
https://doi.org/10.1016/S0140-6736(04)17140-7
https://doi.org/10.1016/j.trstmh.2008.10.029
https://doi.org/10.1016/j.trstmh.2008.10.029
https://doi.org/10.1016/j.trstmh.2008.10.029
https://doi.org/10.1016/j.trstmh.2008.10.029
https://doi.org/10.1086/595012
https://doi.org/10.1086/595012
https://doi.org/10.1086/595012
https://doi.org/10.1086/595012
https://doi.org/10.1016/S0140-6736(18)31311-4
https://doi.org/Failed to parse XML, line 1 column 465
https://doi.org/Failed to parse XML, line 1 column 465
https://doi.org/Failed to parse XML, line 1 column 465
https://doi.org/10.1097/01.qai.0000233310.90484.16
https://doi.org/10.1097/01.qai.0000233310.90484.16
https://doi.org/10.1097/01.qai.0000233310.90484.16
https://doi.org/10.1097/01.qai.0000233310.90484.16
https://doi.org/10.1056/NEJM199803263381301
https://doi.org/10.1056/NEJM199803263381301
https://doi.org/10.1056/NEJM199803263381301
https://doi.org/10.1016/S0140-6736(03)13802-0
https://doi.org/10.1016/S0140-6736(03)13802-0
https://doi.org/10.1016/S0140-6736(03)13802-0
https://doi.org/10.1097/00002030-200208160-00012
https://doi.org/10.1097/00002030-200208160-00012
https://doi.org/10.1097/00002030-200208160-00012
https://doi.org/10.1056/NEJMoa011157
https://doi.org/10.1056/NEJMoa011157
https://doi.org/10.1056/NEJMoa011157
https://doi.org/10.1056/NEJMoa1600693
https://doi.org/10.1056/NEJMoa1600693
https://doi.org/10.1056/NEJMoa1600693
https://doi.org/10.1001/jama.2016.5148
https://doi.org/10.1001/jama.2016.5148
https://doi.org/10.1001/jama.2016.5148
https://doi.org/10.1001/jama.2016.5148


POLISH ARCHIVES OF INTERNAL MEDICINE  2018; 128 (10)616

70  Cahn P, Sierra Madero J, Arribas J, et al. Non‑inferior efficacy of do‑
lutegravir (DTG) plus lamivudine (3TC) versus DTG plus tenofovir/emtric‑
itabine (TDF/FTC) fixed‑dose combination in antiretroviral treatment‑naïve 
adults with HIV‑1 infection: 48‑week results from the GEMINI studies. AIDS 
2018: 22nd International AIDS Conference; July 23-27, 2018; Amsterdam, 
Netherlands. Abstract 13 210.

71  Margolis DA, González‑García J, Stellbrink H‑J, et al. Cabotegravir 
+ rilpivirine as long‑acting maintenance therapy: LATTE‑2 week 32 results. 
Conference on Retroviruses and Opportunistic Infections (CROI); March 4-7, 
2016; Boston, Massachusetts, United States. Abstract 31LB.

72  Margolis DA, Brinson C, Smith GH, et al. Long‑term safety and effica‑
cy of CAB and RPV as 2‑drug oral maintenance therapy. Conference on Ret‑
roviruses and Opportunistic Infections (CROI); February 13-16, 2017; Seat‑
tle, Washington, United States. Abstract 442.

73  Centers for Disease Control and Prevention. HIV among people aged 
50  and older. https://www.cdc.gov/hiv/group/age/olderamericans/index.
html. Accessed October 19, 2018.

74  European Centre for Disease Prevention and Control; World Health 
Organization Regional Office for Europe. HIV/AIDS surveillance in Eu‑
rope 2017: 2016  data. https://ecdc.europa.eu/sites/portal/files/docu‑
ments/20 171 127‑Annual_HIV_Report_Cover%2BInner.pdf. Published 2017. 
Accessed October 19, 2018.

75  Slim J, Saling CF. A review of management of inflammation in the HIV 
population. Biomed Res Int. 2016; 2016: 3420 638.

76  Croxford S, Kitching A, Desai S, et al. Mortality and causes of death 
in people diagnosed with HIV in the era of highly active antiretroviral ther‑
apy compared with the general population: an analysis of a national obser‑
vational cohort. Lancet Public Health. 2017; 2: e35‑e46.

77  Mpondo BC. HIV infection in the elderly: arising challenges. J Aging 
Res. 2016; 2016: 2404 857.

78  Guaraldi G, Orlando G, Zona S, et al. Premature age‑related comorbid‑
ities among HIV‑infected persons compared with the general population. 
Clin Infect Dis. 2011; 53: 1120-1126. 

79  Núñez M, Mendes‑Correa MC. Viral hepatitis and HIV: update and 
management. Antivir Ther. 2013; 18: 451-458. 

80  Gunter J, Callens S, De Wit S, et al. Prevalence of non‑infectious co‑
morbidities in the HIV‑positive population in Belgium: a multicenter, retro‑
spective study. Acta Clin Belgica Int J Clin Lab Med. 2018; 73: 50-53. 

81  De La Torre‑Lima J, Aguilar A, Santos J, et al. Durability of the first an‑
tiretroviral treatment regimen and reasons for change in patients with HIV 
infection. HIV Clin Trials. 2014; 15: 27-35. 

82  Troya J, Bascuñana J. Safety and tolerability: current challenges to 
antiretroviral therapy for the long‑term management of HIV infection. AIDS 
Rev. 2016; 18: 127-137.

83  Wing EJ. HIV and aging. Int J Infect Dis. 2016; 53: 61-68. 

https://doi.org/10.1093/cid/cir627
https://doi.org/10.1093/cid/cir627
https://doi.org/10.1093/cid/cir627
https://doi.org/10.3851/IMP2601
https://doi.org/10.3851/IMP2601
https://doi.org/10.1080/17843286.2017.1339965
https://doi.org/10.1080/17843286.2017.1339965
https://doi.org/10.1080/17843286.2017.1339965
https://doi.org/10.1310/hct1501-27
https://doi.org/10.1310/hct1501-27
https://doi.org/10.1310/hct1501-27
https://doi.org/10.1016/j.ijid.2016.10.004

