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At the IFR 113 “Immunity-Cancer-Infection” research institute at Pierre-

et-Marie-Curie University, the “Immunity and antiviral and vaccine 

Immunogenetics” team led by Prof. Brigitte Autran, conducts research on 

HIV immunity and the related immunopathology. The group is working to 

develop and assess new immune interventions for the long-term control of 

the infection, the reduction of viral reservoirs, and even the eradication of 

the infection. The group’s translational research and the links developed 

between fundamental and clinical research have earned it international 

recognition in the field. Since 2011, SCOR Global Life has been privileged to 

have signed a partnership agreement with Pierre-et-Marie-Curie University.

Introduction
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So, what is the latest information on AIDS and human 
 immunodeficiency virus (HIV) 30 years after its discovery and 
15 years after the introduction of powerful treatments which 
have changed the course of the disease in the countries 
where these drugs are readily available? The HIV/AIDS 
 pandemic is still one of the greatest medical threats at the 
beginning of the 21st century, with over 35 million people 
infected in 2010. Do the research results give us cause for 
hope? Is the revolution in AIDS therapies continuing at a time 
when the pandemic is clearly persisting and there is no  vaccine 
within sight? 

This publication reports on the main advances which have 
radically changed our understanding of the disease caused by 
this virus in the last few years. Therapeutic strategies have 
been improved and their benefits and possible complications 
have become clearer opening the perspective, still some way 
off it is true, but nevertheless more and more credible, of a 
cure and even the eradication of this infection. 

The treatment revolution continues

Fifteen years after the introduction of combination 
 antiretroviral therapies, otherwise known as  tritherapies, 
the long-term success of this strategy is undeniable (1). 

The very extensive COHERE study of HIV Infection in 80,642 
Europeans with an average age of 37 years, treated for a 
 median period of 3.5 years and with a nadir CD4 cell count 
of 225/mm3, recently showed a mortality rate of 1.2/100 
 person-years, 4.2 times higher than the general population (2).

However, this rate fell to 0.37/100 person-years, similar to 
that of the general population, among the 35,316 individuals 
who had satisfactorily restored their immunity with CD4 T-cell 
counts of 550/mm3, particularly in men who were non-drug 
abusers and women after 3 years. This study concluded, in 
line with the results of other French or international cohorts, 
that mortality rates for most people infected with HIV 
who are not intravenous drug abusers and who are 
 under treatment were comparable to those of the gene-
ral population. 

New concepts in HIV infection 

The discovery of AIDS and the HIV virus revealed very early on 
that this virus infects certain white blood cells responsible for 
the immune defences, penetrating them and binding onto 
receptors, particularly the CD4 receptors. The infection is 
 permanent and transfers from cell to cell, causing the irreme-
diable loss of cellular immunity and resulting in AIDS. 

Research carried out over the last few years has enabled 
 scientists to refine these concepts and get a better under-
standing of the obstacles to developing a vaccine and curing 
this infection. In addition, it has enabled the identification of 
new conditions caused by HIV infection.

Immediate and permanent infection of all 
the immune tissues occurs within just a 
few hours of contracting the HIV

The virus was discovered in white blood cells taken from 
 patients’ lymph nodes by the team at the Pasteur Institute in 
1983, before the American teams who were looking for it in 
the blood cells, and earned them the Nobel Prize. However, 
for a long time this particular point was seen as a detail and it 
is only in the last 5 to 8 years that its true importance has 
become clear. 

We now know that the virus infects the lymph nodes within 
a few hours of entering the body and that it spreads in less 
than a week into the entire immune defence system, or 
 lymphoid tissue, from where it can no longer be dislodged. 

Structure of the HIV (NIH)
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This is  information of vital importance as it tells us that any 
attempt to prevent the disease, whether by means of a 
 vaccine or a treatment, must be able to act immediately and 
whenever a person is accidentally exposed to the virus. 

Immune activation, inflammation and 
comorbidities

The discovery of AIDS followed by that of the HIV in the 80s  
led to the finding that the death of AIDS patients was directly 
linked to a deficiency in the body’s immune defences (causing 
the immune deficiency syndrome) caused by the HIV  infection. 
The extreme gravity of this deficiency and the constant 
 mortality within ten years meant it was impossible to analyse 
the other deleterious consequences of HIV infection on the 
body. 

The victories won in the treatment of HIV, which have 
removed the spectre of AIDS in treated patients, have 

brought to light these other effects, or comorbi dities, 
long thought to be side effects of the treatments, but in 
fact directly linked to the virus. 

This chronic infection of the immune system, before causing 
AIDS, actually induces a chronic general inflammation whose 
consequences lead to accelerated ageing of the immune 
 system, but also to cardiovascular, bone and neurological 
complications as well as contributing to the emergence of 
cancers, independently of the immune deficiency. 

How does the virus cause this chronic inflammation? The 
 immune system reacts to the invasion of HIV, as it reacts 
to that of any virus, by activating the subject’s immune 
 defences. Furthermore, the white blood cells directly targeted 
by the virus, the CD4+ T cells and the macrophages produce 
a large number of soluble factors, so-called pro-inflammatory 
 cytokines and chemokines, which activate all the body’s 
 tissues to create an activation state, the permanent nature of 
the infection being responsible for the persistence of the 
chronic inflammation.

HIV on the surface of a lymphocyte (CDC)
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Comorbidities in patients with HIV

The first major comorbidity unmasked by antiretroviral 

initially interpreted as a complication or direct toxic 
 effect of the treatments. Several studies were set up at the 
beginning of the 2000s to attempt to assess the potential 
benefit of alternative treatments with the aim of reducing the 
quantities of these drugs and therefore their supposed 
 toxicity. The most important of these studies, the “SMART” 
trial (3) had to be halted early by the monitoring board, which 
observed that the frequency of cardiovascular complications 
was in fact higher in the patients interrupting their treatment 
than in those in the continuous therapy arm. 

Many other studies later confirmed these unexpected results, 
convincing the medical community that, although certain 
anti-HIV drugs could have side effects, it was the HIV infection 
itself, more than the treatments, which was directly respon-
sible for this increased risk of cardiovascular disease. This 
 increased risk, including complications as serious as myocar-
dial infarction, varied from study to study, but was 2 or 3 
times greater,  especially in the 55 to 75 year age group.

The classic risk factors for cardiovascular disease are of course 
also present in these subjects, in particular tobacco depen-
dency. Nevertheless, HIV infection directly causes chronic 
 inflammation, which is objectively proven by the elevation of 
certain markers in the blood related to multiple vessel wall 
dysfunctions (the endothelial function), and also affecting the 

cells regulating lipids, with a reduction of total cholesterol 
and in particular a drop in “good” cholesterol, HDL, and 
 causing an abnormal activation of coagulation factors. 

As well as the increased cardiovascular risk, it also 
 became clear that HIV-related chronic inflammation 
 aggravates osteoporosis and the risk of pathological bone 
fractures. Above all, it was discovered that all these changes 
were more common and more serious the longer the period 
of infection before the introduction of antiretroviral drugs. 
The precise date of the HIV contamination being known, the 
length of this period of infection can be estimated by the 
 lowest value of the blood CD4 T-cell count (CD4 T-cells being 
the white blood cells targeted by HIV) observed before 
 beginning an antiviral treatment. This value defines the 

, a marker which has today become essential in 
 assessing the course of the infection and the possible 
 increased risks connected to it. Furthermore, several of these 
anomalies are partially reversed by taking ARVs.

These comorbidities are also marked by an increased 
risk of cancer, occurring independently of AIDS and at 

 Many international epidemio-
logical studies have shown that although of course cancers 
 directly linked to AIDS, lymphoma and Kaposi’s sarcoma in 
particular, occurred between 20 and 1,000 times more often 
in subjects infected with HIV than in the general population, 
the frequency of cancers not related to AIDS also increased by 
a factor of 2 or 3 depending on the studies. 

The ONCO-VIH national prospective study carried out by 
teams at Pierre-et-Marie-Curie University and La Pitié-
Salpêtrière hospital with the ANRS and the Cancéropole Ile 
de France, showed that the incidence of cancers in infected 
patients was 14 per 1,000 person-years with an estimated 
relative risk of 3.5 (95% CI 3.3-3.8) and 3.6 (95% CI 3.2-4.0) 
in men and women respectively, and that it was particularly 
high in young subjects compared with the general popu-
lation. The most common cancers were still non-Hodgkins 
lymphoma (21.5%) and Kaposi’s sarcoma (16%), but they 
were followed by lung cancer (9.4%), anal cancer (8.2%), 
Hodgkin’s lymphoma (7.6%), skin cancer (6.8%) and liver 
cancer (5.6%) (4). Similar studies carried out on other cohorts 
in other countries found approximately the same rates.

By the end of the 2000s it was becoming clear that the 
benefits of early and prolonged antiretroviral therapies 

 effects. And so, while various national recommendations on 
antiretroviral treatment only required that the infection be 
treated where there was a risk of AIDS objectively proven by 

HIV seen by electron microscope (CDC)



7

SCOR inFORM - January 2014

a CD4 T-cell count lower than 250/mm3, the threshold for 
the introduction of these treatments was gradually raised to 
350 then to 500/mm3, where it stands now.

Spontaneous control of HIV infection 
and host genetics 

In a few, very rare patients, known as long-term nonprogres-
sors or elite controllers, the HIV infection remains stable for 
many years without any treatment and without progressing 
to AIDS. Many studies in several international cohorts, 
 including the French cohorts studied by our team, based on 
the classic so-called candidate gene approach, have revealed 

a very high frequency of certain HLA groups (sorts of blood 
group with antigens expressed on the white blood cells and 
determining these individuals’ immune defences) associated 
with this protection. 

New approaches using “DNA chips” to analyse the entire 
 genetic code have confirmed that the HLA system is in fact 
the strongest genetic marker and predominant factor in this 
control of the infection (5). It is this special association with 
certain HLA groups that underlies the extremely powerful 
 immune control classically observed in these subjects, a 
 cell-mediated immunity combining auxiliary CD4 T-cell and 
CD8 cell non-cytotoxic anti-HIV responses. This cell-mediated 
immune control has been used as the model for the develop-
ment of vaccines against the virus. 
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Prevention strategies and HIV 
vaccines: disappointments and hopes

The repeated failures of conventional approaches to vaccine 
development based on the induction of neutralising anti-
bodies during the 1990s led researchers to consider new 
 design strategies for candidate vaccines capable of inducing 
anti-HIV T-cells by a mechanism similar to the protection 
 observed in nonprogressor subjects. 

These new approaches mainly used recombinant viral vectors 
for the HIV genes and have shown good tolerance and quite 
good immunogenicity in phase I and II trials. Some very large 
studies have therefore been conducted with the two vaccines 
with the best efficacy. However, the STEP trial using a recom-
binant adeno-associated virus vector had to be halted prema-
turely due to an increased frequency in HIV infections in the 
vaccinated subjects compared to the subjects receiving the 
placebo. 

Conversely, an even larger trial involving 16,000 Thai volun-
teers using another recombinant vector of the poxvirus-type 
associated with a viral envelope protein (trial RV144) achieved 
a statistically significant degree of protection in the vaccinat-
ed subjects compared with the control group. This first suc-
cess reported in 2009 nonetheless remains insufficient, with a 
low rate of protection, of the order of 31%. 

However, this trial did serve to demonstrate the key role 
played in this protection by anti-HIV antibodies induced by 
the vaccine. This has led to a revision of the new approaches 
developed since, now seeking mainly to induce antibodies, as 
in classic vaccine strategies. However, in spite of considerable 
efforts, no vaccine has yet been developed (6).

Concurrently, other approaches to prevention have been de-
veloped. The most remarkable are those that demonstrate the 
protective effect of circumcision, such as the ANRS 1465 
study showing a level of protection between 40 and 50% (7), 
and especially the HPTN 052 study demonstrating the protec-
tive effect of early and universal antiretroviral therapy, which 
provides 90% prevention against the transmission of the in-
fection (8). These two approaches therefore provide consider-
ably greater protection than that observed so far with the 
best of the HIV candidate vaccines.

The antiretroviral therapy revolution 
continues; the new challenge of 
eradication or remission 

The success of ARVs

Antiretroviral therapies have radically improved 
 outcomes for patients infected with HIV by controlling 
the virus by blocking the deterioration of the immune 
system and the disease and thereby massively reducing 
mortality and the comorbidities associated with the 
 infection. This revolution is ongoing, with the development 
of molecules that are ever more effective, better tolerated 
and much simpler to administer. 

As a result, in France and in several other countries, 90% of 
patients  under ART have a virus that is undetectable in the 
blood.  Furthermore, ART reduces the risk of transmitting the 
virus by 90%. This has led the International AIDS Society and 
the North American health authorities to recommend that 
ART be given to all patients infected with HIV whatever their 
CD4  T-cell count. 

Finally, recent work by our team in particular has shown that 
maintaining these effective therapies for over 10 years 
 allowed a continued improvement in the performance of 
the immune system, moving towards virtual  normalisation (1). 
However, numerous constraints remain. In particular,  although 
these treatments effectively control the virus, they cannot 
eliminate it from the body, where it persists without 
 multiplying, silently integrated in the chromosomes of resting 
cells, and referred to as reservoirs. 

In fact, viral replication inevitably restarts from these reservoir 
cells if the therapy is stopped. Improper use of ARV drugs 
therefore exposes the subject to a risk of selecting viruses 
 resistant to the drugs. This means that the treatment must be 
taken continually, for life. Although these drugs are now 
 considerably less toxic, they remain very expensive (approxi-
mately 1,000 Euros a month), which weighs heavily on 
healthcare economies all over the world. As a result, today 
these therapies are accessible only to about 40% of the 
 patients who need them, which unfortunately explains why 
the pandemic is still being  perpetuated. 
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Cure or remission? Myth or true hope?

HIV infection remains a unique case in the history of infec-
tious diseases as, 30 years after its emergence; it is still  causing 
a deadly and insufficiently treated pandemic. Not a single 
case of the spontaneous disappearance of the virus has been 
reported so far and the treatments only control the virus 
 without eliminating it. 

However, a probable cure was obtained in one infected 
 patient, who was unfortunately also suffering from acute 
 leukaemia which required aggressive chemotherapy and a 
bone marrow transplant. This was taken from a donor who 
carried a mutation in one of the virus receptors. This gave the 
patient receiving the bone marrow a resistance to the virus 
which enabled him not to recontaminate the transplanted 
cells and to stop his ART completely. 

Five years later, the HIV remains undetectable in this patient! 
Even though this is an absolutely unique case (known as 
the “Berlin patient”) (9), this very first cure or remission is 
 fundamental as it demonstrates that the concept of a cure is 
feasible. It has therefore generated real new hope and 
 provided a new boost for research into therapies. 

 eradication or rather the remission of the infection. 
Eradication of HIV from a chronically infected individual still 
seems well out of reach insofar as the transplant strategy 

used in the case of the famous Berlin patient is far from 
 applicable on a large scale and, in itself, causes complications. 

Remission, in a similar way to the long-term remission 
 obtained in cancer patients, refers to a persistent infection 
with no associated illnesses, where the virus persists at a very 
low level of replication, without any ART. Examples of remis-
sion recently obtained in 15 French patients lend credence to 
this concept. 

They are the “post-treatment controllers” (PTCs) of the 
 VISCONTI study. These patients have the particularity of 
 having been treated very soon after their contamination 
 without being carriers of any of the genetic traits mentioned 
above. When their ART was stopped after several years, there 
was no recurrence of viral replication for about 5 years. 
 Intensive studies are now under way to try and understand 
the reasons for this success.

Prof. F Barré-Sinoussi, winner of the Nobel Prize for Medicine 
for the discovery of HIV, has launched, with the IAS, a major 
international research effort (Towards HIV Cure) (10) to  develop 
new therapeutic strategies with the aim of extending these 
still exceptional observations. If the prospects of success are 
still some way off, there is no doubt that this new interna-
tional boost for research will lead to new knowledge and new 
progress in overcoming HIV and AIDS.

Since the introduction of tritherapies, the survival of  patients 
infected with HIV has improved considerably. This has only 
been possible thanks to access to medical care and drugs.

Since 2002 SCOR Global Life has treated this infection as an 
ordinary impaired risk, which is analysed and underwritten 
in the same way as other chronic conditions.

Advances in HIV/AIDS therapy, which have led to improved 
survival, are monitored closely by our teams in order to offer 
up-to-date selection and rating guidelines. 

Currently, people under treatment, without any comorbidi-
ties, with an undetectable viral load and a CD4 T-cell count 
over 350 can be insured in the same way as other patients 
suffering from chronic conditions for a period of 20 years.

Recently, the insurability of HIV-positive patients was the 
subject of an article published by epidemiologists in AIDS (11). 

We are following their lead on this subject and are updating 
our rating guidelines in order to keep pace with the im-
provement in prognosis and survival. 
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