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ABSTRACT
Acquired immunodeficiency syndrome (AIDS) is a spectrum of various diseases associated with
the human immunodeficiency virus (HIV) infection. AIDS is one of the most common infectious
illness with 1.8 million of new cases and approximately 36.7 million living with HIV. AIDS becomes
a worldwide problem and due to rising number of HIV-positive patients, the appropriate medical care
is needed. This article takes into consideration the current information about pathogenesis of HIV
infection, clinical and biochemical symptoms, diagnosis, prophylaxis and treatment the disease.
Furthermore, the article describes the side effects of the treatment, the methods of their diagnosis and
prevalence, and focuses on the psychological problems of HIV-positive people.
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1. INTRODUCTION
Acquired immunodeficiency syndrome (AIDS) is a spectrum of various conditions
caused by the human immunodeficiency virus (HIV). AIDS is one of the most common
infectious diseases with 1.8 million of new cases and approx. 36.7 million living with HIV1.
Despite the fact that methods to control the infection are well known, non-specific symptoms
of the initial phase of infection can be misinterpreted, and then the patient, who becomes a
virus reservoir, can transmit the infection to other people. It is also a social problem, which is
particularly evident in developing countries and some social groups, but it affects people from
every population around the world. Thus, it is highly important to broaden constantly the
knowledge about AIDS and HIV, among the clinicians, specialists of the health service and
the whole society.

2. HIV TRANSMISSION, STRUCTURE AND REPLICATION
The virus can be transmitted through unprotected sexual contacts, blood transfusion and
needles used for drug injection, from a mother to a child during pregnancy and delivery as
well as after a birth with breastfeeding (1). The main causes of infections are risky sexual
behaviors, risky sexual partners, use of contaminated drug injection equipment, accidental or
intentional injury with a knife stained with blood of a person with HIV and mother infected
by virus (2).
HIV is a lentivirus with a lipid bilayer envelope including transmembrane glycoprotein
gp41 and outer membrane gp120, which are necessary to penetrate the human cells (3). In a
core, single-stranded RNA is bounded to nucleocapsid proteins and enzymes such as reverse
transcriptase, proteases and integrases.
There are two types of HIV – HIV-1 (which occurs all over the world) and HIV-2, less
pathogenic occurring only in West Africa. Virus penetrates CD4+ cells such as Th
lymphocytes but also macrophages, monocytes, microglia or dendritic cells (4). Cell
penetration is based on the presence of CD4 receptor (which is a receptor for viral gp120
glycoprotein) and the co-receptors like CCR5 (for β-chemokines) and CXCR4 (for αchemokines) (5). R5 strains (which display tropism to CCR5) are responsible for new
infections and predominate in the initial phase of infection, X4 strains (which display tropism
to CXCR4) appear later. CCR5 co-receptor is used by almost all subtypes of HIV-1,
regardless of the genetic subtype of virus. As a result homozygotes that have CCR5 gene
mutations are less susceptible to infection with certain virus strains (6).
After penetration, an enzyme called the reverse transcriptase (RT) copies ssRNA
genome into complementary DNA, which is incorporated into the host’s DNA by integrases.
The process of reverse transcription leads to many errors resulting in drug resistance or
allowing to evade the immune system (7). Thus, there is created HIV reservoir which is an
invulnerable to anti-retroviral drugs. However, it can be activated and turn into a source of
replicating viruses under favorable conditions. The HIV virus is not only multiplying rapidly,
but it also puts numerous host proteins (adhesive, MHC) on its envelope, protecting it against
the immune system (8).
A chronic infection leads to a gradual decrease in lymphocytes CD4+, initially
proceeding asymptomatically, while causing a gradual destruction of the microenvironment of
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peripheral lymphatic organs, where the replication occurs. As the infection progresses, the
immune homeostasis, as well as Th2 cell growth are disturbed and the concentration of proinflammatory cytokines increases, leading to the clinical appearance of symptoms (9,10).

3. SYMPTOMS AND CLASSIFICATION
The United States Center for Disease Control and Prevention created a classification
system for HIV infection (11). All categories of level 3 and level C (i.e. A3, B3, C1, C2, C3)
are basis to recognize to recognize AIDS.
Table 1. United States Center for Disease Control and Prevention classification system
for HIV (13).
Clinical categories

Immunological categories
(CD4 cells’ count range)

A

B

C

≥500 µl

A1

B1

C1

200–499 µl

A2

B2

C2

<200 µl

A3

B3

C3

The clinical category A consists of three variants:
1)
2)
3)

acute HIV infection;
chronic generalized lymphadenopathy;
asymptomatic infection.

The acute HIV infection occurs among 40-90% patients after 2-6 weeks from exposure
to infection (but it can occur up to 6 months after that moment) and lasts for about 14 days. In
some cases the disease is prolonged up to 10 weeks. It runs uncharacteristically and is
reminiscent of mononucleosis. Symptoms of acute HIV infections are:











Fever (80-90% of patients)
Lymphadenopathy (40-70%)
Pharyngitis (50-70%)
Erythematous or maculopapular rash (40-80%)
Arthralgia, myalgia (50-70%)
Diarrhea and vomiting (30-60%)
Headache (32-70%)
Ulcers of oral mucosa or external genitalia (10-20%)
Weight reduction (50%)
Hepatosplenomegaly
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Candidiasis of the oral cavity
Neurological symptoms
o
o
o
o

Meningitis (24%)
Encephalitis
Peripheral neuropathy
Guillain–Barré syndrome

During the acute HIV infection leukopenia, thrombocytopenia, anemia and increased
values of transaminases and OB are often observed (12,13).
The acute HIV infection must be suspected when:
1) the patient has "re-mononucleosis";
2) there is promiscuous sexual behavior or the possibility of blood-borne infection;
3) the patient has symptoms of other sexually transmitted diseases.
A significant severity of symptoms and their prolongation are correlated with a faster
progression of infection (12). An early diagnosis of HIV infection is crucial in order to limit
the spread of infection (due to large viremia and high infectivity). When the symptoms of the
acute HIV infection and seroconversion have subsided, the stabilization period of changes
begins. It means a return to apparent health, a decrease in viremia to the level of set point in
laboratory tests and an increase in the number of CD4 lymphocytes after their previous
decrease. The set point, or the average level of viral load after the infection stabilizes, is a
recognized and important prognostic indicator of disease progression.
Acute HIV infection is an indicator for the antiretroviral therapy (ARV). The optimal
situation is to start the treatment before seroconversion (i.e. 8 weeks prior to exposure) PCR-HIV diagnosis (or Elisa IV gene); a very early intervention enables to obtain an
undetectable HIV-RNA/DNA level in peripheral blood mononuclear cells and sigmoid cells
and the possibility of "functional cure".
The switched-on scheme without the result of drug resistance should contain drugs with
a high genetic barrier. In this case, the inclusion of protease inhibitors (IPs) should be
considered. Another group of drugs, recommended for the treatment of an acute retroviral
infection, are integrase (II) inhibitors; their advantage is a rapid reduction in the level of HIVRNA (14,15).
Chronic generalized lymphadenopathy is diagnosed when the lymph nodes are enlarged
(more than 1 cm in diameter) in at least two regions of the body (except groin) for 3 months.
Splenomegaly and feeling of chronic fatigue may occur (16).
The asymptomatic period appears after the phase of primary viremia as a result of
determining the relative balance between HIV replication and the T-cell immune responce; in
untreated patients it may last from 1.5 to 15 years (shorter in perinatally infected children, up
to 12 months).
The clinical category B consists of diseases or conditions associated with decreased
levels of CD4 cells. These conditions are not as specific as opportunistic infections (which
create category C), but much more specific than those which are included into A category;
hence, they are called “not A-not C”. Diseases and conditions related to category B are shown
in Table 2.
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Table 2. Diseases and conditions belonging to clinical category B (17).
Infectious diseases

Non-infectious diseases or conditions

Zoster on more than one dermatome
or relapse

Thrombocytopenia

Hairy leukoplakia (EBV infection)

Fever (lasting more than a month)

Recurrent candidiasis of vulva or throat

Peripheral neuropathy

Dysplasia of the cervix (HPV infection)

Pelvic inflammatory disease

Bacterial hemangioma
(B. henselae infection)
Listeriosis

The category C consists of coexisting diseases that make up the full-blown AIDS. These
diseases are observed much less frequently (or not at all) in immunocompetent people.
Diseases and conditions related to category C are presented in Table 3.
Table 3. Diseases and conditions included in clinical category C (18)(19).

Opportunistic infections

AIDS-related cancers

AIDS-related
syndromes

Recurrent bacterial pneumonia
(two or more in year)

Kaposi’s sarcoma (HHV-8
infection)

Encephalopathy
associated with HIV
infection

Recurrent Salmonella
bacteremia

Lymphomas (Burkitt’s,
primary brain lymphoma,
immunoblastic lymphoma)

Exhaustion syndrome
due to HIV infection

Tuberculosis (pulmonary or
extrapulmonary)
Disseminated mycobacteriosis
Candidiasis of esophagus,
bronchi, trachea or lungs
Pneumocystis jiroveci (carinii)
pneumonia (PCP)
Extrapulmonary histoplasmosis
Extrapulmonary
coccidioidomycosis
Extrapulmonary
cryptococcosis
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Isosporosis
Cryptosporidiosis
HSV infections – chronic
ulcers, pneumonia or
esophagitis
CMV infections (except liver,
spleen and lymph nodes)
Toxoplasmosis of internal
organs (brain, lungs, eye,
myocardium)
Progressive multifocal
leukoencephalopathy (as a
result of reactivation of JCV
infection)

The occurrence of particular diseases is also dependent on the patient's immunity (CD4
cell level). Thus, they can be divided into several categories (20):






Primary HIV infection may be asymptomatic, associated with acute retroviral
syndrome or include generalized lymph node enlargement;
Stage I (200-500 CD4 cells/µl) includes pneumonia (especially pneumococcal), zoster,
tuberculosis, candidiasis of mouth and throat, cryptosporidiosis, Kaposi’s sarcoma and
hairy leukoplakia;
Stage II (<200/µl) includes pulmonary pneumocystis, disseminated histoplasmosis,
coccidioidomycosis and extrapulmonary tuberculosis;
Stage III (<100/µl) includes disseminated HSV infection, toxoplasmosis,
cryptococcosis, chronic cryptosporidiosis, microsporidiosis and candidiasis of
esophagus;
Stage IV (<50/µl) includes disseminated CMV infection and disseminated
Mycobacterium avium complex (MAC) infections (20).

There are also diseases that do not fit into the categories listed above, but may suggest
that the patient has been infected with HIV. Any patient with a sexually transmitted disease
(STD) or HAV/HBV/HCV co-infection should be suspected of being infected with HIV
(21)(22). Fever, neutropenia and thrombocytopenia also may suggest infection. Other such
are:
1)
2)
3)
4)
5)
6)
7)

Interstitial pneumonitis;
Aspergillosis;
Recurrent vaginal candidiasis;
Weight loss with unclear etiology;
Fever of unknown origin (FUO);
Enterocolitis with unclear etiology;
Lymphadenopathy;
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8) Exhaustion syndrome of unclear etiology;
9) Neurotoxoplasmosis;
10) Cryptococcal meningitis;
11) Progressive dementia;
12) Lung cancer;
13) Seminomas;
14) Retinopathies of unclear origin;
15) Glomerular nephropathy

4. AIDS-RELATED CANCERS
AIDS-related cancer is a complex issue - patients infected with HIV are at an increased
incidence of certain types of cancer (as Kaposi’s sarcoma, non-Hodgkin’s lymphomas and
cervical cancer) and their treatment is difficult due to cachexia, drug load, coexisting diseases
and, most importantly, the reduced immunity. Importantly, early (and even immediate)
implementation of antiretroviral therapy significantly reduces the risk of cancer. However, it
should be borne in mind that the longer life of patients infected with the virus causes the
increased risk of cancer among older population (similarly as in the uninfected).
Kaposi's sarcoma (KS) is associated with HHV-8 infection (23). The virus can be
transmitted by saliva, sexual contacts and blood. It occurs mainly in “men having sex with
men” group (MSM), usually with significant immune deficiencies; however, there are cases
of patients with a relatively high number of CD4 lymphocytes. Symptoms of sarcoma may
also be present in immune reconstitution syndromes.
Kaposi's sarcoma is characterized by a diverse clinical picture. In the benign, cutaneous
form, nodules, spots of various colors and ulcerations associated with the possible bleeding
and subsequent deposition of hemosiderin are observed. A frequent location is the area of the
genital mucous membranes, eyes and very characteristic changes in the oral cavity, where the
hard palate is attacked first of all. In cases involving internal organs, the changes may include
the digestive tract and the respiratory system. In the latter, the prognosis is very serious.
Sarcoma has a severe course in the immune reconstruction syndrome. These are rare
incidents, often with a very aggressive course, and a visceral location. The diagnosis is
usually symptomatic, and should be confirmed by the immunohistochemistry assay. In the
visceral form – X-Ray of the chest, USG, CT scan or endoscopic examination are obligatory.
The applied treatment consists of cART and chemotherapy.
Most non-Hodgkin's lymphomas are B-cell tumors. The most common ones (> 90%) are
diffuse large B-cell lymphoma (DLBCL) and Burkitt's lymphoma (18). Organ-limited
lymphoma are primary central nervous system lymphoma (PCNSL) or primary effusion
lymphoma (PEL), which occur only in seropositive population.
When analyzing the lymphoma etiology, it should be noted that DLBCL is usually
associated with Epstein-Barr virus (EBV) infection and a low number of CD4 lymphocytes.
Burkitt's lymphoma, which is not always accompanied by EBV infection, occurs more often
than DLBCL at the level of CD4>200 cells/μl. The last two types of lymphomas, PCNSL and
PEL are characterized by extremely low levels of CD4 lymphocytes (in most cases <50
cells/μl). PCNSL is practically 100% associated with the etiology of EBV, while PEL always
occurs in the connection with HHV-8 infection and sometimes also EBV (24,19,25).
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The most common symptom is the enlargement of the peripheral lymph nodes. They are
hard, non-translucent to the ground and painless. At the time of diagnosis the vast majority of
patients present an advanced picture of the disease accompanied by rapidly increasing
symptoms, such as weight loss, fever, night sweats and general weakness. The characteristic
neoplastic changes can be found practically everywhere - in orbits, testes, heart, kidneys,
bladder, muscles or bones. The most typical, however, is the involvement of the bone
marrow, gastrointestinal tract, liver and central nervous system. In the case of an extra-nodal
location, the patient's discomfort is related to the location of proliferative changes: abdominal
pain resulting from hepatosplenomegaly, bleeding or symptoms of gastrointestinal
obstruction, bone pain due to neoplastic infiltration.
In the case of PCNSL, epileptic seizures may be the first sign of disease. The clinical
picture is dominated by headaches, personality changes, neurological disorders and very
rapidly progressing cachexia. Similarly dramatic progression of the disease is observed in the
primary exudative lymphoma. PEL should be suspected in any HIV-seropositive patient who
is rapidly debilitating and who has symptoms of pleural, pericardial effusion or effusion in
other location. In the vast majority of cases, there is no tumor mass found.
The most reliable diagnostic material is the acquired lymph node, since the biopsy of
both the node and the bone marrow may not be sufficient to make an accurate diagnosis. The
basic pathomorphological examination should determine the lymphoma subtype based on the
immunophenotypization method. The diagnosis of primary brain lymphoma is based
primarily on the presence of a pathological mass (solid structure with spreading infiltration)
by using MRI. The diagnosis verification excluding brain toxoplasmosis should be performed
(MRI image, presence of anti-Toxoplasma antibodies, results of empiric anti-toxoplasmosis
treatment). The decisive factor in the diagnosis is the result of the histopathological
examination of the brain biopsy material.
The invasive cervical cancer is associated with oncogenic human papilloma virus
(HPV) types, especially 16, 18 (types 6 or 11 are known to be benign) (26), women with HIVpositive test results are nine times more likely to have cervical cancer (27). In the first year of
observation, female patients should be examined twice a year, then every year. In men,
circumcisions have a positive effect on reducing of the risk of transmitting the disease to
sexual partners.

5. DIAGNOSIS OF HIV INFECTION
As a part of the laboratory diagnosis of HIV infection, it is recommended to use IV
generation serology tests (ELISA), which allow the detection of HIV p24 antigen (which is
detectable 2 weeks after infection) and anti-HIV 1/2 and 0 IgG and IgM antibodies (occurs
after 4-12 weeks after infection). Currently, the third generation tests are not recommended as
these only detect anti-HIV antibodies - it is not possible to detect very early HIV infection.
This test is carried out twice.Negative results of screening test after 12 weeks exclude
HIV infection (in most cases specific antibodies are formed already in 6-8 weeks); however,
repeating the test after 12 weeks is justified when the patient often displays promiscuous
behavior behaviors, there is undoubted exposure to the infectious HIV material or when the
patient is a pregnant woman (28).
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In the prophylactic treatment of post-exposure HIV, with the simultaneous co-infection
of HIV and HCV, EBV or CMV, the period of seroconversion may be prolonged. The tests
can be confirmed by Western Blot or INNO LIA assays. When both of generation IV ELISA
tests are positive, a verifying test is used due to the low positive prediction value; it cannot be
commissioned as the first and only one. Western Blot methods are more specified, but less
sensitive – hence they are used as a confirmation of ELISA result. Tests are performed to
exclude a false positive result from screening tests since they detect anti-HIV antibodies
against more HIV antigens than ELISAs.
The positive result is the presence of antibodies (strips on the nitrocellulose membrane)
against ≥2 antigens from various groups of proteins: env gene products (envelope proteins:
gp160, gp120, gp41), gag (core proteins: p24, p17, p55) or pol (p68, p52, p34); according to
WHO criteria, the presence of antibodies against casing proteins is a necessary condition for a
positive result. Only after a positive validation the result is disclosed to the patient. In
emergency situations (acute HIV infection, childbirth, etc.) HIV infection can be diagnosed
through fast HIV-1 RNA testing. When the first screening test comes out positive and the
second one negative, it should be assumed that the result may be false positive, false negative,
as well as blood samples of another patient could have been tested and whole diagnostics
must be retried. When the two screening tests are positive and the confirmation test - negative
again, tests may be false positive or negative or the patients may be in very early phase of
HIV infection. When it is assumed to be a very early phase, HIV-1 RNA should be
determined and the diagnostics should be repeated after 4 weeks. If HIV-RNA is negative, it
is possible to mark p24 antigen in patients’ blood. HIV-RNA PCR test could be divided into
qualitative and quantitative; qualitative tests are used to exclude or confirm an infection and
quantitative – assess prognosis and monitor the effectiveness of treatment.
HIV-DNA PCR tests detect the HIV genome linked to the genome of infected cells and
is used to explain uncertain results in newborns and in very early diagnosis – this test has
almost 100% specificity and sensitivity (29–31).
A negative test result does not exclude the possibility of HIV infection:






when antibodies have not been produced by immune system;
when patient is in advanced phase of AIDS;
in case of virus mutation;
in case of infection with different serotype of a virus than HIV-1, M, O and HIV-2 if
the test cannot detect them;
in people with immunodeficiency.
A false positive result occurs:









in the presence of other infections: T. gondii, CMV, EBV, HAV, HBV, HCV, T.
pallidum;
in the presence of autoantibodies: anti-gag, ANA, RF;
after vaccination within 1 month before the test;
when the patient is pregnant;
after transfusions of blood and immunoglobulins;
when the patient is after transplantation;
in the case of handling of test tubes.
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6. PRE-EXPOSURE PROPHYLAXIS
Pre-exposure prophylaxis HIV (PrEP) is the use of antiretroviral drugs in HIV-negative
people to reduce the risk of acquiring HIV infection. Pre-exposure prophylaxis is highly
effective and should be applied in the combination with broad and regular HIV screening,
early treatment of all HIV-infected patients, extensive diagnostics and treatment of other
sexually transmitted infections, as well as the promotion of prevention and other harm
reduction methods. Such combined activities, including PrEP, are the only way to reduce the
number of new infections in key populations. PrEP should be used in adults with an increased
risk of acquiring HIV infection.
People with an increased risk of HIV infection who should be offered PrEP include:



people who have sexual contact with HIV-positive person (untreated or not treated
successfully) or with someone of unknown serological status who does not
consistently use condoms;
people using drugs intravenously.

The current prescriptions indicate the application of Tenofovir (300 mg) with
emtricitabine (200 mg) administered as a PrEP orally, once per a day, with meal. PrEP
achieves efficacy after 7 days of use, when it is used as protection during anal contacts, and
after 20 days in the case of vaginal contacts (32).

7. POST-EXPOSURE PROPHYLAXIS (PEP)
Post exposure prophylaxis is used in cases where there has been a situation that carries
the risk of virus infection. Such situations include stabbing, sexual contact without a condom,
intravenous drug use or any other contact with blood or other body secretions (however, for
instance, saliva or tears do not contain the virus) (33).
After stabbing, it is not advisable to stop bleeding or squeeze blood from the wound.
The wound needs to be washed under running water with soap (to dissolve the envelope of the
virus). After splattering blood or other body secretion on mucous membranes, it is necessary
to rinse them several times with water. If the exposure occurred at work, it is obligatory to
report it to the supervisor. Then, the source patient's blood needs to be secured for testing. If it
is impossible to do so, the source patient should be referred to the examination to a specialist
medical center dealing with post-exposure prophylaxis. In case of exposure of medical
employees, tests may be performed at the parent workplace, unless it delays the
implementation of post-exposure prophylaxis. It is recommended to obtain additional medical
information about the source patient, which may affect the decision to implement prophylaxis
(keeping medical confidentiality and adequate protection of such data).
The person exposed to the virus should be directed to a specialist medical center to
perform tests and qualifications for specific prophylaxis as soon fas possible. Importantly, if
the person who is the source of the exposure is conscious, they should give their written
consent to the examination. If the source of exposure is a minor under 16 years of age the
consent for research is provided by a legal guardians, and in the age of 16-18 - both the legal
guardians and minor. If the patient refuses to perform the source of the test - they should be
regarded as potentially infected with HIV, HBV and HCV. It is also worth implementing
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prophylaxis of hepatitis B, STDs and tetanus. On the first visit qualifying for PEP, the
exposed patient should be tested for HIV (HIVAb IV generation), HBV (HBsAg, HBcAb,
HBsAb – last one if patient was vaccinated for hepatitis B), HCV (HCVAb). Additionally, a
test for syphilis (when there was sexual exposition) and a pregnancy test (to choose the right
prophylaxis) should be performed. The source patient should be also tested for HIV (also
HIVAb IV generation), HBV (HBsAg only is sufficient), HCV and for syphilis. Prophylaxis
should be started within 48 hours; in high-risk cases – it can be started 72 hours after
exposure. This is a problem, as patients often report after this time due to various personal
reasons (shame, fear, lack of awareness of the threat, etc.).
Regardless of the type of exposure, if the source patient is HIV-positive, prophylaxis
should be started - even when the serological status of source patient is unknown, but there
was sexual contact without condom, with condom damage or oral sex with ejaculation. If
there is a transcutaneous exposure, depending on the situation (visible blood on the tool,
needle after intramuscular/intravenous injection) when the source is unknown or with an
unknown serological status, prophylaxis is not recommended (especially if the tool was
exposed to external environment factors), and it is only used when the source is at high risk of
HIV infection (e.g. the source patient is drug addicted, engages in promiscuous behavior etc.).
In the case of splashing, the situation is analogous - however, depending on the volume of
infectious material, prophylaxis may not be necessary or implemented (when the volume of
infectious material is large). Basically, PEP consist of three drugs: 2 NRTIs (tenofovir +
emtricitabine or zidovudine + lamivudine or lamivudine + tenofovir) with PI or InI
(raltegravir or lopinavir or darunavir). In the case of drug resistance or contraindications, the
basic scheme can be changed (33).

8. PSYCHOLOGICAL HELP FOR PEOPLE LIVING WITH AIDS
Being HIV-positive is associated with specific psychological functioning. The problem
begins even before the moment of diagnosis (34). The time between the hazardous situation
and HIV test results is about 4 weeks. Patients waiting for results suffer from restlessness and
high level of anxiety in regard to being infected. After that, the patient has to face up tof
disease which tends to result in psychological crisis. This, in turn, may be connected with
many cognitive, emotional and behavioral dysfunctions and when, untreated, may turn into
chronic mental illness, e.g. depression or anxiety disorders. Hence, people infected with HIV
virus require well-organized and professional psychological help.
Every patient has different „pattern” of reaction to illness – related stress, so they need
different individual approach. The first step in providing help is defining the space of patient’s
difficulties and resources. HIV-positive patients can express various emotions such as huge
anxiety, panic, depression or happiness of their state. Still, the psychologists or different
specialists should normalize patient’s feelings; every emotion felt by person with AIDS is a
part of long internal process, which can alter in any moment of illness. Subsequently, after
interventions directed at facing with AIDS disease, the specialists should supervise the
patient’s daily functioning. It is recommended to consider creating the net of social support
(35). Like many research have reported, the social support is substantially connected with
people’s well-being. Furthermore, this tendency is noticeable among people suffering from
diseases.
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Due to the mentioned facts psychologists should support the patient in this area of life.
It’s easier to build social support with people who understand patient’s experiences, which is
reflected in some psychological recommendations such as taking part in therapeutic groups.
For example there is a “Life-steps” group associated with cognitive-behavioral therapy. The
patients can find mental support of other people suffering from AIDS. It has been proved that
taking part in that kind of assistance is connected with fewer depression symptoms (36).

9. TREATMENT OF HIV
HIV treatment is based on cART (combined antiretroviral therapy) (formerly HAART highly active antiretroviral therapy). Antiretroviral drugs block the activity of enzymes
responsible for the replication and inhibition of fusion with cells. The use of several drugs
with a synergistic effect results in a quick inhibition of multiplication and enables the partial
reconstruction of the immune system.
The indications for cART protocole (3):















Symptomatic infection (B or C clinical category) regardless of CD4 lymphocytes
level;
Patients with CD4 cells level lower than 350/µl;a
Acute HIV infection;
Pregnant women after 14 weeks of pregnancy;
Women planning to get pregnant;
Patients over the age of 50;
Risk of cardiovascular diseases;
Diabetes;
Neurological symptoms;
HIV RNA level higher than 100,000 copies per ml;
Nephropathy associated with HIV infection;
Co-infection with HBV, HCV;
Prevention of HIV infection in the patient’s partner(s);
Impaired cognitive functions.

It is recommended to start treatment when CD4 cells level is lower than 500/µm3 or
when CD4 decrease is greater than 100/µm3 per year. The treatment should be considered
when the patient is ready to start taking medication.
Drugs used in the cART scheme are:




Reverse-transcriptase inhibitors (RTI) – nucleoside analog RTIs (NRTIs) or
nucleotide analog RTIs (NtRTIs);
o RTI competitively inhibit HIV reverse transcriptase activity by blocking the
synthesizing active center of the enzyme;
o examples of NRTIs are zidovudine, didanosine, stavudine, lamivudine,
abacavir, emtricitabine;
o example of NtRTIs is tenofovir;
Non-nucleoside reverse-transcriptase inhibitors (NNRTIs)
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o NNRTIs block HIV reverse transcriptase outside the active center which
prevents the formation of conformations necessary for the enzyme to work;
o examples of NNRTIs: nevirapine, efavirenz, etravirine;
Protease inhibitors (PI)
o by competitive blocking of the active protease center (the enzyme that cleaves
HIV polyproteins into the structural components of the virus envelope) PI
inhibits the formation of complete progeny HIV virions and stops the
replication cycle;
o examples of PI: indinavir, saquinavir, nelfinavir, fosamprenavir, lopinavir,
tipranavir, darunavir;
Integrase inhibitors (InI)
o blocking the action of integrase necessary to integrate HIV genetic material
with human DNA;
o examples of InI: raltegravir, elvitegravir, dolutegravir;
Entry inhibitors
o inhibiting the process of HIV penetration into CD4+ cells by blocking changes
in the gp41 structure or blocking the co-receptors necessary for the entry of
HIV;
o examples: maraviroc (inhibitor of CCR5 co-receptor), enfuvirtide (fusion
inhibitor).

As the first cART scheme 2 NRTI + NNRTI or PI or InI is recommended. It is
necessary to select the appropriate set of medication for the patients based on their lifestyle
and concomitant diseases. Treatment should be monitored - after two weeks from the
beginning of treatment HIV RNA should be marked and laboratory tests assessing whether
the selected drugs are safe for the patient should be performed.
Every three months CD4 and CD8 lymphocytes and HIV RNA levels should be marked
and basic laboratory tests (morphology, AST, ALT, bilirubin, creatinine, lipid, glucose,
urinalysis) performed. Every year, the patient should undergo chest X-ray, abdominal
ultrasound examination, ECG and gynecological examination.
The treatment is considered as an ineffective when sufficient reduction of viraemia is
not detectable, HIV RNA is measurable in blood after 4-6 months long treatment, HIV RNA
re-appeared in the blood plasma after declining to indeterminate values and when the disease
is clinically progressive.
9. 1. cART side effects
Like every pharmacotherapy, cART also involves side effects after the use of
antiretroviral drugs that depend on the type of substance applied.
The side effects of cART include:
1)
2)
3)
4)
5)
6)

skin lesions – rash, erythema, hyperpigmentation;
gastrointestinal symptoms – nausea, diarrhea, pancreatitis;
fatty liver, hepatitis, elevated level of alanine and aspartate transaminase in serum;
osteopenia, myopathy, ischemic heart disease;
renal failure;
immune reconstitution syndromes;
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7)
8)
9)
10)

lipodystrophy syndromes;
lactic acidosis;
insulin resistance;
dyslipidemia - hypercholesterolemia, hypertriglyceridemia, elevated level of LDL
and VLDL in serum; caused by both PI and RTIs.

Lipoatrophy is most often associated with the use of NRTI, characterized as the
disappearance of subcutaneous fat tissue within the limbs, buttocks and face. No changes in
lean body mass (mainly muscle mass) distinguishes lipoatrophy from the wasting syndrome
associated with AIDS. Fat loss on face is one of the most stigmatizing symptoms of HIV
infection. Lipoatrophy of subcutaneous tissue significantly reduces the quality of life and selfesteem of the patient and may adversely affect compliance with the cART treatment (37).
Lipohypertrophy is most often associated with the use of PI and efavirenz; it also occurs
in HIV-positive untreated patients. It is characterized as the accumulation of fat in the
abdominal cavity and on the abdomen (with increasing its circumference), around the neck
and the upper part of the neck and/or in the breast glands (gynecomastia) and internal organs.
Fat accumulation has also been reported in HIV-positive patients in the form of a
suprapubular fat pad and a fat band extending from the breast to the axillary pits (38).
Pathological hyperplasia of the fat tissue on the neck is not only an aesthetic defect; it
causes postural disorders and pain, while the pathological accumulation of visceral fat causes
a feeling of fullness and pain in the abdomen. The prevention of lipohypertrophy includes
low-fat diet, regular physical activity and avoidance of corticosteroids (39–42).
Peripheral lipoatrophy and central lipohypertrophy can occur in alone or in combination
with other disorders (43).

10. CONCLUSIONS
This review outlines the current knowledge about AIDS, its course, risks factors and
treatment. The most promising seems cell and gene therapy strategies. The recent research
and advances based on stem cells anti-HIV therapies, show the ability to genetical and
pharmacological targeting of multiple phases of the viral life cycle (44). The promising
method in gene delivery seems to be the nanocarriers application (45,46) or electroporation
method (47,48) which was applied as an intradermal protocol and well tolerated. The
enhancement methods additionally stimulate cell- and antibody-mediated immune responses
provoked by the HIV-DNA treatment (49-51). The application of the cell and gene therapy
approaches seems to be fundamental to rebuild and strengthen an effective immune response.
However, the available data indicate that AIDS is still uncontrollable disease and requires
further and thorough studies.
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