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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
HIV infection is one of the most acute problems of our 

time, characterized by slow development, prolonged course, 
and numerous clinical manifestations. Currently, there is a 
large number of drugs acting on different processes of human 
immunodeficiency virus replication, which constitute the group 
of highly active antiretroviral therapy (HAART). This article 
shows a theoretical review of modern HAART and analyzes the 
prescribed treatment regimens for patients with HIV infection. 
The study revealed two most common combinations: nucleoside 
reverse transcriptase inhibitors + protease inhibitors; nucleoside 
+ non-nucleoside reverse transcriptase inhibitors.

Key words. Antiretroviral therapy, HIV infection, human 
immunodeficiency virus, lamivudine, abacavir, zidovudine, 
efavirenz.
Introduction.

As of December 31, 2020 (according to preliminary data), 
there were 1,492,998 people with an immune blot confirmed 
diagnosis of HIV infection among citizens of the Russian 
Federation, including: 1,104,768 Russians living with HIV and 
388,230 deaths. The incidence of HIV infection as of December 
31, 2020, was 752.8 per 100,000 of the Russian population. Cases 
of HIV infection have been detected in all constituent entities of 
the Russian Federation. The number of regions with high HIV 
prevalence (more than 0.5% of the total population) is constantly 
growing: from 22 in 2014 to 38 in 2020. Among the global level 
of officially registered HIV-infected patients, which amounts to 
36.7 million people, Russia accounts for 1,168 million people 
[1-8]. The epidemic in the Russian Federation has recently been 
characterized by heterogeneity in the incidence and prevalence 
of HIV infection by region. Confirmation of the trend towards 
worsening of the epidemic situation is the fact that from 2005 
to 2016, the number of patients increased more than 3-fold and 
mortality more than 31.5-fold [1]. The negative dynamics of 
HIV incidence indicates the need to develop, improve and select 
the optimal and most effective antiretroviral therapy (HAART).

The aim of the study is to investigate drug therapy regimens 
for HIV infection in real clinical practice.
Materials and Methods.

The study was conducted through retrospective analysis of 98 
medical records of HIV-infected patients for the period 2022 
(the criterion for selection of records was the presence of two 
treatment regimens).
Results.

HIV infection is an anthroponotic retroviral infection with slow 
development, long course, and diverse clinical manifestations, 
which ends with the development of acquired immunodeficiency 

syndrome (AIDS). Human immunodeficiency virus (HIV) is 
an RNA-genomic virus characterized by the ability to transfer 
information from DNA to RNA. The main target cells of the 
virus are various CD4+ cells (T-helper cells, monocytes, 
dendritic cells, and some others). Adsorbed on the cells, the virus 
penetrates them, a complementary DNA strand is synthesized 
on the matrix of genomic RNA (+) (reverse transcriptase 
enzyme, or revertase), followed by a second DNA strand. With 
the help of the integrase enzyme, the double-stranded molecule 
is incorporated into the DNA of the host cell. In the process 
of transcription and subsequent translation, proviral proteins 
are "sliced" by viral protease into mature infectious agents [2]. 
Currently, drugs targeting each stage of virus reproduction in 
the host organism have been created, namely [3,5,8]:

1. Penetration inhibitors:
- Fusion inhibitors
- CCR5 coreceptor blockers
2. Nucleotide and nucleoside reverse transcriptase inhibitors 

(NRTIs)
3. Non-nucleotide reverse transcriptase inhibitors (NNRTIs)
4. Integrase Strand Transfer Inhibitor (INSTI) 
5. Protease inhibitors (PIs).
Data on the drugs used and their mechanism of action are 

presented in Table 1 [3].
Inhibitors of penetration depending on the mechanism of action 

are subdivided into 2 groups. The first group is CCR5 chemokine 
receptor blockers, of which maraviroc is a representative. By 
binding to the co-receptor, which is necessary for the fusion of 
the virus envelope and the cytoplasmic membrane (CPM) of 
the host cell, the drug prevents HIV penetration into the cell. 
The most common adverse reactions when taking maraviroc 
are dyspeptic disorders, headache, anemia, possible increase 
in AST and ALT activity. The drug is contraindicated in 
people with hypersensitivity. The second group of penetration 
inhibitors - fusion inhibitors (enfuvirtide). The mechanism of 
action of the drug is based on binding to a section of the HIV 
supercapsid glycoprotein and changing its conformation. This 
prevents the fusion of the virus with CPM and its penetration 
into the cell. After 48 weeks of therapy with this drug, 30% 
of patients have undetectable HIV RNA level (less than 400 
copies/mL). Enfuvirtide is administered only in combination 
with other antiretroviral drugs. Side effects of enfuvirtide 
include increased incidence of bacterial pneumonia, dyspeptic 
phenomena, local reactions during subcutaneous administration 
(allergic reactions), various nervous system disorders (headache, 
dizziness, nightmares). Contraindications are lactation and 
hypersensitivity.

Nucleoside reverse transcriptase inhibitors (NRTIs) include 
drugs containing one of the analogs of natural nucleosides:
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1. thymidine analogs: Zidovudine; Stavudine; Phosphazide
2. adenine analogs: Didanosine
3. cytidine analogs: Lamivudine; Zalcitabine
4. guanine analogs: Abacavir
The mechanism of antiretroviral effect of the drugs is based 

on competitive inhibition of HIV reverse transcriptase and 
cessation of viral DNA replication. The ability of drugs to 
inhibit viral revertase is hundreds of times higher than the 
ability to inhibit human DNA polymerase [3]. Zidovudine 
is the first antiretroviral drug approved for use. It is highly 
active especially in combination with other antiretroviral 
drugs in treatment regimens. Characteristic side effects of all 
NRTIs are GI disorders (dyspepsia), they have mitochondrial 
toxicity, which leads to the development of lactoacidosis, 
myelosuppression, cardiomyopathy, peripheral neuropathy, 
hepatitis, and lipodystrophy. On this basis, contraindications 
to use are: neutro- and leukopenia (neutrophil count less than 
0.75x109/L), anemia (hemoglobin level less than 70 g/L), folic 
acid and cyanocobalamin deficiency, hepatitis, obesity, lactation 
period.

HIV nucleotide reverse transcriptase inhibitors (NtRTIs) are 
nucleotide analogs. Tenofovir, a nucleoside monophosphate 
analog, belongs to this group of drugs. Its mechanism of action 
is inhibition of HIV reverse transcriptase by competing with 
the natural substrate deoxyribonucleotide for direct binding 
to the active site of the enzyme and breaking the DNA chain 
after incorporation into it. Associated with the administration 
of tenofovir is such as lactoacidosis, hepatomegaly with fatty 
dystrophy and lipodystrophy. Contraindications to the use of 
tenofovir are severe renal insufficiency, lactation period.

Non-nucleoside inhibitors of HIV reverse transcriptase 
(NNRTIs) inhibit early stages of the virus life cycle, so they 
are active against acutely infected cells. The representatives 

of this group of drugs are efavirenz, nevirapine, etravirine. 
Efavirenz non-competitively inhibits HIV revertase, thus 
preventing intracellular multiplication of the virus. Efavirenz 
is highly toxic for CNS cells, causing dizziness, amnesia, 
hallucinations in patients, but these effects pass within 2-3 
weeks from the beginning of administration. Often patients 
have allergic reactions against the background of taking this 
drug. In addition, efavirenz is teratogenic and embryotoxic. 
Hence there are contraindications: women of reproductive age, 
hypersensitivity. The mechanism of the antiretroviral effect of 
nevirapine is the destruction of the active center of revertase 
and the termination of the life cycle of the virus. The drug has 
pronounced hepatotoxicity (up to the development of acute liver 
necrosis). In addition, in 15-35% of cases nevirapine causes 
allergic reactions of varying severity [5]. Contraindications 
to nevirapine administration are hypersensitivity to the drug 
components, acute and chronic liver diseases.

The integrase inhibitors raltegravir and elvitegravir block HIV 
integrase and prevent covalent incorporation (integration) of 
viral DNA into the host cell DNA. Disassociation of the virus 
life cycle at this stage reduces the number of viral particles in 
the body. Side effects are expressed mainly from the digestive 
system and metabolism: decreased appetite; mental disorders: 
unusual dreams, behavioral disorders, CNS disorders: headache, 
dizziness.

Protease inhibitors bind to the specific protease of the virus 
and block the synthesis of mature viral proteins, preventing 
further spread of the virus. Currently, 4 HIV protease inhibitors 
are used in the world practice - saquinavir (Invirase), indinavir 
(Crixivan), nelfinavir (Virasept), ritonavir (Norvir). Side effects 
of these drugs are from the digestive system: nausea, vomiting, 
decreased appetite, diarrhea; nervous system: dizziness, 
headache, peripheral neuropathy. The most serious side effects 

Mechanism of action Antiretroviral drug groups Drugs

Penetration inhibitors
CCR5 coreceptor blockers Maraviroc (MVC)
Fusion inhibitors Enfuvirtide (T-20)

Reverse transcriptase inhibitors

Nucleoside reverse transcriptase inhibitors (NRTIs)

Zidovudine (ZDV) 
Lamivudine (3TC) 
Didanosine (ddI) 
Stavudine (d4T) 
Abacavir (ABC) 
Emtricitabine (FTC)

Nucleotide reverse transcriptase inhibitors (NtRTIs) Tenofovir (TAF/TDF)

Non-nucleoside reverse transcriptase inhibitors 
(NNRTIs)

Nevirapine (NVP)
Efavirenz (EFV) 
Etravirine (ETV)

Integrase inhibitors Integrase Strand Transfer Inhibitor (INSTI) Raltegravir (MK518) 
Elvitegravir (EVG)

Protease inhibitors Protease inhibitors

Lopinavir (LPV) 
Ritonavir (RTV) 
Fosamprenavir (FOS, FPV) 
Darunavir (DRV) 
Atazanavir (ATZ, ATV) 
Saquinavir (SQV) 
Indinavir (IDV) 
Tipranavir (TPV)

Table 1. Classification of antiretroviral drugs.
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are acquired lipodystrophy (saquinavir), nephrolithiasis in 
10-20% of cases (indinavir). Contraindications to use are 
hypersensitivity to drug components (possible development 
of Steven-Johnson syndrome, bullous dermatitis), pregnancy 
and lactation (proven embryotoxic effect; no reliable 
studies), childhood, in combination with drugs of different 
pharmacological groups.

Modern HAART is applied in the form of treatment regimens, 
which, in turn, are combinations of drugs (at least 3) with 
optimal effect of action and minimal side effects [8].

1. Preferred regimens are those with proven virologic efficacy, 
favorable tolerability, cost-effective and prescribed to the 
majority of patients.

2. Alternative regimens - regimens with proven virological 
efficacy, good tolerability, prescribed to special categories of 
patients or patients with contraindications to the use of preferred 
regimens.

Alternative regimens are preferred for so-called "special 
categories of patients".

These categories include:
1. Patients with anemia or granulocytopenia.
2. Women of childbearing age who cannot exclude childbirth 

on HAART.
3. Pregnant women.
4. Patients with low CD4+-lymphocyte count.
5. Older patients (over 50 years old) or patients with lipid and 

carbohydrate metabolism disorders.
6. Patients with chronic viral hepatitis or elevated 

aminotransferase levels.
7. Patients with tuberculosis.
8. Patients with very low CD4+-lymphocyte counts (<50cl/

μL).
9. Patients infected with HIV-2.
10. Patients with cognitive impairment.
11. Patients with chronic kidney disease.
There is first, second, third, etc. line schemes and reserve 

schemes.
1. First-line regimens - administered to patients who have not 

previously received therapy.
2. Second-line regimens - prescribed when first-line regimens 

are ineffective. 
3. Reserve (rescue) regimens - non-standardized regimens that 

are prescribed in case of ineffectiveness of the previous ones. 
Selection is prescribed individually depending on the patient's 
tests and virus resistance.

International experience in HIV treatment has been 
summarized to date in the international recommendations of 
the following major medical communities: European HIV/
AIDS Clinical Society (EACS), the Expert Commission of the 
US Department of Health and Human Services (DHHS) and 
recommendations of the World Health Organization (WHO). 
In Russia, clinical recommendations on the treatment of HIV 
infection are developed and approved by the International 
Society for Infectious Diseases. The recommendations of EACS 
and DHHS, on the one hand, and WHO, on the other hand, are 
differently oriented and are focused on economically developed 
countries in the first case and on low-income countries with 

epidemically unfavorable HIV incidence rates in the second 
case. Nevertheless, national recommendations of different countries 
tend to be oriented towards these two extreme types [6].

As a result, EACS recommends as priority schemes:
1. NNRTIs + 2NRTIs/NtRTIs
- RPV/TAF/FTC or RPV/TDF/FTC - both combinations are 

administered as a fixed dose combination, 1 tablet per day.
2. PIs + 2NRTIs/NtRTIs
- DRV/с or DRV/r + TAF/FTC or TDF/FTC
3. INSTI + 2NRTIs/NtRTIs
- DTG/ABC/ЗТС – fixed combination, 1 tablet per day.
- DTG + TAF/FTC or TDF/FTC
- EVG/с/TAF/FTC or EVG/с/TDF/FTC 
- RAL + TAF/FTC or TDF/FTC
Alternative Schemes:
1. NNRTIs + 2NRTIs/NtRTIs
- EFV + ABC/ЗТС
- EFV/TDF/FTC – fixed combination, once a day
2. PIs + 2NRTIs/NtRTIs
- ATV/с or ATV/r + ABC/ЗТС
- ATV/с or ATV/r + TAF/FTC or + TDF/FTC
- DRV/c or DRV/r + ABC/ЗТС
- LPV/r + TAF/FTC or TDF/FTC
3. INSTI + 2NRTIs 
- RAL + ABC/ЗТС - fixed combination, once a day
4. Non-standard schemes as alternative schemes
- LPV/r + ЗТС
- RAL + DRV/c or DRV/r
DHHS guidelines suggest the following preferred regimens 

using TAF [6,7].
1. PIs + 2NRTIs/NtRTIs
- DRV/r + TAF/FTC или TDF/FTC
2. INSTI + 2NRTIs/ NtRTIs
- DTG/ABC/ЗТС
- DTG + TAF/FTC or TDF/FTC
- EVG/с/TAF/FTC or EVG/с/TDF/FTC 
- RAL + TAF/FTC or TDF/FTC
The major difference in the recommendations of DHHS 

priority regimens from EACS is the absence of NNRTIs. 
DHHS recommends as alternative schemes:
1. NNRTIs + 2NRTIs/NtRTIs
- EFV/TDF/FTC
- EFV + TАF/FTC
- RPV + TAF/FTC or RPV/TDF/FTC
2. PIs + 2NRTIs/NtRTIs
- ATV/с или ATV/r + TAF/FTC or + TDF/FTC
- DRV/с или DRV/r + TAF/FTC or TDF/FTC
- DRV/с или DRV/r + АВС/ЗТС
Indications for initiation of HAART in adults and adolescents 

are multifaceted and based on:
1. the presence of clinical symptoms of secondary diseases 

that indicate the presence of immunodeficiency.
2. decrease in the number of CD4+ lymphocytes in the blood.
3. the presence and severity of HIV replication, as measured 

by plasma HIV RNA levels [8,9].
For clinical and immunologic indications, HAART should be 

administered:
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1. Patients with disease stages 2B, 4 and 5 (patients with 
secondary disease). 

2. Patients with CD4+-lymphocyte count <350 cells/μL 
regardless of the stage and phase of the disease. 

3. The following categories of patients with CD4+-lymphocyte 
counts of 350-499 cells/μL: 

- Patients with HIV>100,000 copies/mL.
- Patients over 50 years of age.
- Patients with chronic hepatitis C.
- Patients with chronic kidney disease, etc.
According to epidemiologic indications, it is recommended to 

prescribe HAART: 
1. an HIV-infected partner who has a regular HIV-negative 

partner, subject to prior counselling of both.
2. When preparing an HIV-infected patient for the use of 

assisted reproductive technologies.
In addition, given the recommendations to expand the 

indications for HAART as a preventive measure, it can be 
administered to any patient willing and ready to receive it. 

The efficacy of HAART is a key point indicating the correct 
selection of drugs and appropriate therapy based on clinical and 
laboratory criteria [8].

1. clinical criteria - assessment of HIV infection progression 
and secondary diseases.

2. laboratory criteria - assessment of treatment efficacy by 
determining CD4+-lymphocyte count and viral load (VL).

The most reliable and informative indicator of ART efficacy 
is the determination of VL. If this method cannot be used, the 
clinical picture and CD4+ level is assessed.

During the study, a comparative analysis of medical records 
of HIV-infected patients was conducted. It was found that 
in two treatment regimens there were drugs included in all 4 
pharmacological groups of HAART drugs, in these regimens 
there were no drugs from the SSR5 co-receptor inhibitors 
subgroup. A total of 13 international generic names of drugs 
in Scheme 1 and 15 in Scheme 2 were encountered in medical 
prescriptions for these patients (Table 2).

Table 2. Pharmacologic groups of HAART and their prescriptions in 
medical records of patients with HIV infection.

Scheme 1 Scheme 2
abs. % abs. %№ Group/Group Combinations

1 NRTIs/NtRTIs 4 3,15 5 3,94
2 PIs 0 0,00 2 1,57
3 NNRTIs 0 0,00 2 1,57
4 NRTIs/NtRTIs + PIs 82 64,57 89 70,08
5 NRTIs/NtRTIs + NNRTIs 38 29,92 21 16,54
6 NRTIs/NtRTIs + NNRTIs + PIs 2 1,57 5 3,94

7 NRTIs/NtRTIs + NNRTIs + 
fusion inhibitors 1 0,79 3 2,36

Total medical records: 127 127

Analysing the scheme data, the most prescribed drugs were 
noted: 

1. from the group of integrase inhibitors - lamivudine (86.4% 
of prescriptions), zidovudine (51.8% of prescriptions), abacavir 
(29.8% of prescriptions), efavirenz (21.3% of prescriptions).

2. from the group of protease inhibitors - ritonavir (46.15% of 
prescriptions) and lopinavir (31.04% of prescriptions). 

Drug therapy consisting of two groups of drugs is the most 
used in the practice of treatment of patients in both Scheme 
1 and Scheme 2 (94.6% and 92.8%, respectively). Only 5 
combinations of two groups of drugs in Scheme 1 and 3 - in 
Scheme 2 – were encountered in the studied sample of drugs. 

The highest frequency of prescribing in these regimens occurs 
in combinations:

- nucleoside reverse transcriptase inhibitor + protease inhibitor 
(NNRTI + PI) 

- nucleoside + non-nucleoside reverse transcriptase inhibitors 
(NRTI + NRTI) (87.53% of prescriptions in Scheme 1 and 
92.3% of prescriptions in Scheme 2).

Analyzing the "NRTIs+PIs" group, the 2 most prescribed drug 
combinations were identified: 

1. lamivudine+zidovudine+ritonavir (12.45% and 19.7% of 
prescriptions in Schemes 1 and 2, respectively).

2. lamivudine+abacavir+ritonavir (8.15% and 17.62% of 
prescriptions in Schemes 1 and 2, respectively).

In the "NRTIs+NNRTIs" group, the most prescribed 
combinations were as follows:

1. lamivudine+zidovudine+efavirenz (13.4% and 7.8% of 
prescriptions of the corresponding in Schemes 1 and 2).

2. lamivudine+abacavir+efavirenz (3.7% and 2.63% of 
prescriptions in Schemes 1 and 2, respectively).
Conclusion.

The results of the study showed that the most common 
combinations in the treatment of HIV infection are two:

1. nucleoside reverse transcriptase inhibitors + protease 
inhibitor.

2. nucleoside + non-nucleoside reverse transcriptase inhibitors.
These regimens are preferable, as they have proven virological 

efficacy, favorable tolerability by patients, and are economically 
feasible.
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