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ABSTRACT
Human Immunodefi ciency Virus (HIV) 
infection represents one of the most 
serious challenges to global pub-
lic health, since more than 30 mil-
lion people are living with HIV/AIDS 
worldwide. Highly active antiretroviral 
treatment (HAART) introduction has 
dramatically changed the mortality 
and morbidity of HIV-affected subjects 
in industrialized countries but has im-
plied an evolution of many HIV-related 
aspects, both in the utilisation of new 
antiretroviral drugs options and in the 
newly-observed spectrum of HIV-as-
sociated diseases, including the rheu-
matic pathology.
Current epidemiological, therapeutic, 
autoimmune and rheumatic aspects of 
HIV-1 infection are here discussed.

Current epidemiology of HIV/AIDS 
According to the latest UNAIDS sta-
tistics, people living with HIV/AIDS 
worldwide were 33.2 million in 2007, 
with a signifi cant reduction if compared 
with the 39.7 million estimated in 2006 
(1).
Unfortunately, the difference cannot 
be ascribed to a declining trend of the 
pandemic itself but mainly to the revi-
sion of the HIV/AIDS estimates in In-
dia, where HIV-affected persons varied 
from 5.7 million in 2006 to 2.5 million 
in 2007, and in some other countries 
of sub-Saharan Africa. The progres-
sive increase in the number of sentinel 
sites involved in HIV/AIDS surveil-
lance in each country, as well as the 
results of recently conducted popula-
tion-based national surveys, favoured 
a more tailored picture of the overall 
prevalence. 
Even the incidence and mortality rates 
of HIV infection have been signifi cantly 
reduced. This is due to the fact that these 
parameters are mathematically derived 
by combining together HIV prevalence 
and the median survival of an HIV-posi-
tive patient in absence of any treatment, 

which is much longer than previously 
calculated (2,3). 
Access to the diagnosis, care and treat-
ment of HIV infection still remains very 
limited in developing countries, where 
thousands of people become infected 
or die everyday. Sub-Saharan Africa 
maintains the sad primacy of the region 
mostly hit by the epidemic, with respec-
tively 68% and 90% of HIV-positive 
adults and children worldwide living 
in this area. The prevalence rate greatly 
varies across sub-Saharan Africa, rang-
ing from less than 2% in some countries 
of West Africa to above 15% in most of 
Southern Africa. Unprotected sex ac-
counts for the majority of new HIV in-
fections in the African continent. 
There is evidence of a slope of epi-
demic trends in the Russian Federation, 
Ukraine and other ex-Soviet republics, 
where the increasing intravenous drug 
abuse represents the most important 
transmission pathway. China, Pakistan, 
Indonesia and Vietnam are also experi-
encing increasing rates of both parental-
ly- and sexually-transmitted HIV/AIDS 
infections. Nonetheless, encouraging 
epidemiological elements have been 
locally registered both in sub-Saharan 
Africa and in South-East Asia, since 
HIV/AIDS prevalence is continually 
decreasing in Cote d’Ivoire, Kenya, 
Zimbabwe, Cambodia, Myanmar and 
Thailand. Instead, the number of new 
HIV infections in the Caribbean, Latin 
America, the Middle East and North Af-
rica remained approximately stable in 
the last year. The unvaried rate of HIV 
incidence together with the prolonged 
lifetime of treated patients might explain 
the increasing number of HIV-affected 
patients observed in North America and 
Western Europe.
Finally, the recent scaling up of treat-
ment access in resource-constrained 
areas could explain the reduction of 
worldwide HIV-associated deaths.
In Italy, 58,400 AIDS cases have been 
notifi ed to the national register of the 
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Ministry of Health since the beginning 
of the epidemic (4). The trend is declin-
ing, as the number of AIDS cases was 
5653 in 1995 and 1200 in 2007. Thirty-
fi ve thousand, three hundred (35,300) 
subjects have already died from AIDS 
and nearly 23,000 are currently on 
antiretroviral treatment; 20-25% of 
AIDS patients are females and 20% 
are foreign-born. Socio-demographic 
characteristics of HIV-infected subjects 
have changed over time, since the most 
frequent way of transmission is now  
heterosexual contact, the mean age is 
over 40 years and 53.4% of the patients 
fi nds out they are HIV-positive at AIDS 
diagnosis. The numbers of newly HIV-
affected subjects and people living with 
HIV/AIDS in 2007 were 3,500-4,000 
and 110,000-130,000 respectively. 
Considering that nearly 60,000 HIV-
positive patients are regularly followed 
at Italian health centres, 1 out of 2 per-
sons with HIV/AIDS living in Italy 
might be unaware of their serological 
status, clearly exceeding the median 
percentage around 30% observed in 
other Western countries.

Therapy of HIV-1 infection
Since the occurrence of the fi rst AIDS 
cases in 1981, remarkable efforts have 
been made to learn more about HIV/
AIDS and to discover effective drugs to 
contain the dramatic consequences of 
the pandemic. 
So far, more than 20 compounds have 
been offi cially registered for the treat-
ment of HIV/AIDS. They have  clas-
sifi ed in fi ve categories in relation to 
their target within the replication cycle 
of the virus (5): [1] Nucleoside Re-
verse Transcriptase Inhibitors (NRTIs): 
zidovudine (AZT), didanosine (ddI), 
zalcitabine (ddC), stavudine (d4T), 
lamivudine (3TC), abacavir (ABC) and 
emtricitabine (FTC); [2] Nucleotide Re-
verse Transcriptase Inhibitors (NtRTIs): 
tenofovir disoproxil fumarate (TDF); 
[3] Non-Nucleoside Reverse Tran-
scriptase Inhibitors (NNRTIs): nevira-
pine (NVP), delavirdine (DLV) and 
efavirenz (EFV); [4] Protease Inhibi-
tors (PIs): saquinavir (SQV), ritonavir 
(RTV), indinavir (IDV), amprenavir 
(APV) and the prodrug fosamprenavir 
(fAPV), lopinavir (LPV), atazanavir 

(ATZ), tipranavir (TPV) and darunavir 
(DRV); [5]  Fusion Inhibitors (FIs): en-
fuvirtide (T20). 
Some of these compounds are no longer 
used in clinical practice because of low 
antiviral potency or  unsustainable side 
effects, while a low dose of ritonavir 
is currently used as a booster of other 
PIs.  
A cocktail of three or more compounds 
from different classes has been proven 
as extremely effective for the therapy 
of HIV-positive subjects and is gener-
ally known as HAART (highly active 
antiretroviral therapy). The widespread 
introduction of HAART in industrial-
ised countries has greatly reduced the 
mortality and signifi cantly improved 
the quality of life of treated patients (6). 
Initially, HAART was charged with be-
ing a high pill burden and of multiple 
daily dosages, which negatively affect-
ed the patient compliance. Progressive-
ly, new treatment schedules have been 
developed and fi xed-dose combinations 
are currently used worldwide. An all-in-
one pill, which contains TDF, FTC and 
EFZ to be taken only once daily, has be-
come available since this year (7). 
Instead, in resource-constrained nations, 
the high cost of the drugs, the lack of ad-
equate health care infrastructures and the 
scarcity of specialised human resources 
have limited HAART adoption to only 
20% of HIV-positive people needing the 
treatment (8). Recently, international 
campaigns and new strategies have been 
implemented to scale up treatment ac-
cess in developing countries. The most 
important are the “3 by 5” WHO initia-
tive, which aimed at reaching the objec-
tive of 3 million HIV-affected patients 
on treatment before 2005, the Global 
Fund to fi ght AIDS, tuberculosis and 
malaria (GFATM),  sponsored by the 
G8 countries, and the President’s Emer-
gency Plan for AIDS Relief (PEPFAR), 
funded by the US Government. Even 
if the goal of universal access to HIV 
care and treatment is still far from be-
ing achieved, these interventions signifi -
cantly increased the number of HIV-pos-
itive patient being treated in developing 
countries and proved to be highly effec-
tive also as a prevention tool (9-12).
Many treatment guidelines on prophy-
laxis and treatment of HIV/AIDS and 

opportunistic infections are available for 
clinicians (13-20). Viro-immunological 
parameters (HIV-RNA and CD4+ T-cell 
count) and clinical manifestations are 
taken into consideration in order to de-
cide when to start HAART. Treatment 
should be always recommended in the 
presence of AIDS-defi ning illnesses or 
with a CD4 count less than 200/mmc, 
and it should be considered if the CD4 
range is 200-350/mmc (recommenda-
tion of US Department of Health and 
Human Services, December 2007). For 
asymptomatic patients with CD4+ T 
cells >350 per μL and HIV-RNA<105 

copies/mL, available clinical data are 
insuffi cient to defi ne the best option 
between the “early” and the “late” ap-
proach (20). In favour of the former hy-
pothesis, there is concern about the ear-
ly depletion of gut CD4+ T lymphocytes 
(21), the increasing viral diversity and 
the limited regenerative capacity of the 
immune system after many years of in-
fection in the absence of any treatment; 
on the other hand, drug-related side 
effects, limited number of available 
therapeutic options and drug costs may 
suggest a later HAART introduction. 
Anatomical spaces defi ned as “immuno-
logical sanctuaries” (e.g., central nerv-
ous system) and a small pool of infected 
long-lived memory T lymphocytes rep-
resent the most important viral reser-
voirs. The viral latency in long-lived 
cell populations blocks the eradication 
of HIV-1 infection, since HAART can-
not eliminate integrated proviruses from 
resting cells, and patients are thus con-
demned to assume the treatment life-
long. Immuno-modulatory molecules 
(interleukin 2, anti-CD3 mAb, inter-
leukin 7) and the histone deacetylase-
1 inhibitors (e.g., valproic acid) have 
been used respectively to reactivate or 
to reduce the number of latently infect-
ed CD4+ T cells in patients on HAART, 
but many doubts remain regarding their 
real effi cacy (22, 23). 
HAART combination aims at obtain-
ing the maximum synergistic effect 
of different drug classes to favour the 
immune reconstitution, with increas-
ing of absolute and relative number of 
CD4+ T-lymphocytes, and to avoid, or 
at least delay, the risk of emerging of 
drug resistance.  
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Drug resistance is the most common 
reason for treatment failure. Low patient 
adherence, ARV-related side effects or 
drug-drug interactions may lead to sub-
optimum pharmacological concentra-
tions, and, in the end, to viral rebound. 
Viral resistance has been ascribed to 
every currently used antiretroviral drug 
and represents both a clinical and a pub-
lic-health threat (24). The sequence of 
mutations conferring drug resistance 
may appear through different patterns 
and some naturally occurring polymor-
phisms might actually modulate resist-
ance (25, 26). What is more, viral strains 
harbouring resistance-conferring muta-
tions are transmissible and are tracked 
in up to 20% of newly infected individ-
uals in developed countries, where the 
access to HAART is common (27). On 
the other hand, the prevalence of drug 
resistance in untreated populations re-
mains low in regions with poor access 
to the treatment. The widespread utilisa-
tion of mono- or dual-NRTI therapy in 
past decades has led to the emergence of 
viral species with reduced susceptibili-
ties to many, if not all, available drugs. 
Researchers are trying to discover novel 
compounds whose action is directed to 
points of the viral replication cycle dif-
ferent from those traditionally targeted. 
Recently FDA-approved drugs are ma-
raviroc and raltegravir, respectively an 
entry and an integrase inhibitor. Mara-
viroc specifi cally binds to the CCR5 re-
ceptor of the CD4 T-cell, thus compet-
ing with HIV for cellular entry, while 
raltegravir blocks the fi nal step of viral 
integration in host cell DNA. Phase III 
clinical studies, enrolling heavily treat-
ment-experienced patients, showed that 
adding maraviroc or raltegravir to an 
optimised antiretroviral treatment ob-
tained a signifi cantly better virologic 
response over 24 weeks if compared 
with placebo; both drugs were safe and 
usually well tolerated (28-31). 
Etravirine is a NNRTI which maintains 
an in vitro activity against viral spe-
cies resistant to other compounds of the 
same class (32). A signifi cant HIV-RNA 
reduction was observed when etravirine 
was added to the antiretroviral regimen 
in treatment-failing patients who had at 
least one NNRTI-associated drug re-
sistance mutation (33, 34). 

Other investigational drugs, showing 
short-term antiretroviral activity in pa-
tients with documented resistance to 
NRTIs, NNRTIs or PIs, are under in-
vestigation in clinical trials (35-37).
New insights have recently been gained 
into long-term HAART-related toxici-
ties, which include metabolic changes 
(e.g., lipodystrophy, diabetes mellitus) 
and serious damage occurring to the 
renal, hepato and mitochondrial com-
partment. The studies have demon-
strated their role on clinical impact in 
terms of HAART effi cacy, life quality, 
compliance to the treatment and, in last 
analysis, the survival of HIV-affected 
patients (38).  
Finally, it has also been observed that 
the proportion of deaths attributable 
to non-AIDS diseases in HIV-affected 
patients, including liver, cardiovascu-
lar and pulmonary diseases and non-
AIDS malignancies, has progressively 
increased (39). 

HIV-1 infection and rheumatic 
disease
A wide spectrum of rheumatic diseases 
is observed in HIV-infected individu-
als. Most of these are classical autoim-
mune conditions (soft-tissue rheuma-
tism, reactive arthritis, vasculitis and 
polymyositis), others represent entities 
that may be specifi c to the setting of 
HIV (diffuse infi ltrative lymphocitosis 
syndrome (DILS), HIV associated ar-
thritis) (40).
HAART (highly active antiretroviral 
therapy) has had a profound benefi cial 
effect on survival in HIV-infected pa-
tients but has also contributed both to an 
altered frequency and a different nature 
of rheumatic complication: arthralgia, 
rhabdomyolisis, osteonecrosis as well 
as infl ammatory syndromes associated 
with immune reconstitution (41).
Animal model and clinical experience 
have demonstrated that lymphopenia 
itself contributes to the pathogenesis of 
autoimmunity (42). At the same time, 
because most lymphopenic hosts do 
not develop autoimmune diseases, im-
portant co-factors must also be required 
to break self-tolerance. (43).
Many studies clearly demonstrated the 
role of Treg lymphocytes in maintain-
ing host tolerance (44, 45). McHugh 

and Stevach (46) showed that autoim-
mune colitis was induced by inoculation 
of specifi cally depleted CD4–CD25+

Treg into nude mice, but not by injec-
tions of these cells in immuno compe-
tent animals. Therefore, concomitant T 
cell lymphopenia is a critical co-factor 
required for the development of colitis 
following Treg depletion. It is interest-
ing to observe that lymphopenia alone 
is not suffi cient to induce autoimmunity 
even if, in this condition, the absolute 
number of Treg is clearly diminished. 
This is likely due to the fact that Treg 
themselves effectively undergo homeo-
static peripheral expansion (HPE) in 
vivo, a feature that tends to actually en-
rich for Treg during lymphopenia. 
Indeed, humans rendered lymphopenic 
by cyclophosphamide-based chemo-
therapy regimens (47) demonstrate a 
relative increase in the frequency of 
Treg compared to normal individuals; 
this increase results from the effi cient 
HPE of CD4CD25hi Treg lymphocytes, 
which appears to out-compete the non-
regulatory CD4+ pool (48). Together, 
these data suggest that lymphopenia 
itself is not likely to result in functional 
regulatory T cell depletion and autoim-
mune phenomena. 
Indeed, Treg expansion itself appears 
to be an important safeguard that has 
evolved to limit autoimmune reactiv-
ity during lymphopenia. Thus, in ani-
mal models, induction of non-selective 
lymphopenia is associated with HPE of 
both Treg and non-Treg subsets and, 
as a consequence, results in a normal 
or even increased Treg/non-Treg ratio, 
which effectively inhibits self-reactive 
T cells. If, however, Treg are specifi cal-
ly depleted, the ratio of Treg/non-Treg 
drops dramatically, resulting in unre-
stricted proliferation of self-reactive T 
cells that ultimately induce autoimmune 
disease. 
HIV-associated immune reconstitution 
infl ammatory syndrome (IRIS) is the 
most well defi ned autoimmune syn-
drome associated with lymphopenia in 
humans. This clinical entity illustrates 
the potent interplay between lympho-
penia and organ-specifi c autoimmunity. 
IRIS is a relatively common phenom-
enon during HAART therapy and typi-
cally occurs shortly thereafter the initia-
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tion of therapy, during the rapid rises in 
CD4+ counts that occur via HPE (49). 
The typical clinical scenario of IRIS 
involves an HIV infected patient with 
a previous history of localized viral in-
fections or infection-associated infl am-
mation that is well controlled at the time 
of HAART initiation. The rapid rise in 
CD4+ counts that follows HAART in-
duces a site-specifi c infl ammation, re-
sulting in the relapse of the previous 
clinical scenario, most often without 
evidence for re-infection. Although 
the infl ammatory process can be quite 
severe, it most often remains localized 
to the tissue where the initial infection 
occurred and usually does not result in 
systemic autoimmunity. Lymphopenia 
associated with altered homeostasis 
clearly plays an important role in IRIS 
because a more prolonged duration of 
lymphopenia; a greater degree of CD4+

depletion; and a faster CD4+ increase 
following HAART all predispose to 
this syndrome (50). Infl ammation ap-
pears to be a critical co-factor because 
elevated serum IL-6 levels; IL-6, TNF-
α and IL-12 polymorphisms; persisting 
microbial antigen burden; and/or high 
level infl ammation at the tissue site at 
the time of HAART initiation all pre-
dispose to IRIS.
To conclude, IRIS can be described as 
an autoimmune syndrome that results in 
localized infl ammation during immune 
reconstitution in a site of previous in-
fection. The immune response is clearly 
exaggerated during immune reconstitu-
tion and can result in tissue destruction 
despite the absence of uncontrolled in-
fection. Thus, IRIS may result from a 
loss of immune self-tolerance to tissue-
associated antigens that are presented to 
cells undergoing HPE in the context of 
an infl ammatory environment. 
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