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Резюме

В статье рассматриваются вопросы особенностей фармакотерапии у коморбидных пациентов с хроническими инфекционными заболевания-

ми и сопутствующей соматической патологией в условиях полипрагмазии, принципы метаболизма лекарственных препаратов, варианты не-

желательных явлений и межлекарственного взаимодействия, возможностей эффективного комбинирования лекарственных средств. Цель: 

обосновать возможность и подчеркнуть актуальность дополнительного поиска и создания наиболее оптимальных комбинаций лекарствен-

ных средств в условиях длительной и массивной фармакотерапии, которые смогли бы, за счет выигрышного межлекар ственного взаимодей-

ствия, оптимизации режима, способа введения препаратов и полиморбидности терапевтического эффекта, уменьшить фармакологическую 

нагрузку при сохранении эффективности лечения, повысить приверженность пациентов к лекарственной терапии.
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Abstract

The article considers the features of pharmacotherapy of patients with chronic infectious diseases and co-morbidities in conditions of polypharmacy, 

the principles of drug metabolism, variants of adverse effects and drug-drug interactions, the possibilities of effective drug combinations. The purpose 

is to substantiate the possibility and emphasize the relevance of the additional search of the creation of the most optimal combinations of drugs 

for long-term and massive pharmacotherapy, that could be due to a beneficial drug-drug interaction, optimization of the regimen, route of drug 

administration and multitarget of the therapeutic effect, reduce the pharmacological load while maintaining the effectiveness of the treatment, 

increase patient adherence to drug therapy.
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Introduction
Since the time of Hippocrates, medicine has followed 

this principle: treat the patient, not just the disease. Th is 

means that treatment always requires a personal approach 

and comprehensive strategy. In the case of chronic dis-

ease, pharmacotherapy ranks top alongside non-drug 

methods, regimen and surgical treatment. In  very rare 

cases, a patient is going to take only one agent. Th erapy 

usually includes 3 to 5–6 or more drug products that are 

well-established in clinical practice due to their eff ect on 

diff erent pathogenetic mechanisms. 

Using eff ective, tolerable and pharmacologically 

compatible drug products combinations is of particular 

importance. 

Some cases require optimization of the drug admin-

istration route aimed either at providing a prolonged 

eff ect or better delivery to the epicenter of the patho-

logical process. With regard to antimicrobial resistance, 

the development of fi xed-dose drug combinations with 

maximum eff ectiveness and potentiating eff ect is of spe-

cial importance. In such cases, eff ectiveness in relation to 

an infectious agent should be combined with a minimum 

eff ect on the macroorganism, if possible.

Adverse Drug Events
When a relationship is found between an adverse 

event (AE) and the intake of a medicinal produ ct (MP), 

it is considered an adverse drug reaction (ADR), that is, a 

pathological reaction that develops when using conven-

tional doses of medications. Th e reliability of the associa-

tion of AEs with a particular drug is assessed by the sum 

of points calculated using the Naranjo Algorithm [1].

ADRs are classifi ed by type, etiopathogenetic princi-

ple, the severity of the clinical course, clinical outcomes, 

incidence, reliability grade, and pattern of development 

(Table 1). 

The development of prescription patterns for the 

management of tuberculosis, HIV, viral hepatitides and 

secondary infectious and non-infectious diseases that 

imply a high pharmacological load is extremely sig-

nificant. A specific feature of chronic infectious disease 

is the duration of drug administration. With the aver-

age treatment period of 8–12 weeks, chronic hepatitis 

C (CHC) is a good example in that context. However, 

the average intensive phase of tuberculosis treatment 

is six months. Human immunodeficiency virus (HIV) 

infection should be managed for life; no elimination 

strategies have been invented. In  most cases, chronic 

hepatitis B (CHB) should be managed for life as well. 

Recent studies of the bulevirtide agent used in chronic 

hepatitis D (CHD) treatment revealed that the suppres-

sion of the viral agent also requires a very long, possibly 

lifelong administration of the drug that causes toler-

ance issues [6].
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Perfect MP should have a wide therapeutic range; 

maximum effi  ciency preferably confi rmed by the patient’s 

self-assessment; minimal impact on the patient’s lifestyle 

as well as a comfortable administration schedule; it also 

should not aff ect basic physiological functions (appetite, 

physical activity, circadian rhythms, sexual function, 

weight gain and loss, including abnormal one, i.e., lipo-

dystrophy); such MP should be characterized by a good 

drug interaction profi le, controlled metabolism, optimal 

elimination rate. 

Metabolism of 
Medicinal Products
Metabolism, regardless of its mechanism, aims to 

facilitate the MP elimination process. Th e main goal 

of metabolism is the inactivation of the MP. However, 

several metabolites are pharmacologically active, in 

some cases  — more active than the parent compound. 

In terms of stable pharmacokinetics, drug elimination is 

as important as absorption, release, and delivery.

Pro-drug is a drug that has little or no intrinsic phar-

macological activity but has active metabolites that can 

provide more effi  cient delivery of the active ingredient.

MP metabolism can be performed by oxidation, 

reduction, hydrolysis, hydration, conjugation, or isom-

erization. Enzymes involved in metabolism are present 

in many tissues. However, they are mainly concentrated 

in the liver. 

Metabolic reactions can be divided into two types, 

which can usually be combined in two consecutive 

phases. Phase I reactions are non-synthetic and involve 

the formation of new functional groups, or the modifi ca-

tion of existing ones, or molecule cleavage (by oxidation, 

reduction, or hydrolysis). Phase II reactions are synthetic 

Table 1. Classifi cation of adverse drug reactions

Classifi cation Adverse drug reactions

According to the type [2] Type A — predictable

Type B — unpredictable

Type C — with long-term use (dependence, withdrawal syndrome)

Type D — delayed (carcinogenicity, teratogenicity, etc.)

According to the etiopathogenetic principle [3] Toxic reactions

Eff ects due to the pharmacological features of drugs

True allergic reactions

Pseudoallergic reaction

Idiosyncrasy — genetically determined perverted pharmacological response to the fi rst 

taking of drugs

Psychogenic adverse reactions 

Iatrogenic adverse eff ects

According to the severity of the clinical course [4] Light

Moderate severity 

Severe (requiring withdrawal of drugs, additional treatment, and increased 

hospitalization time)

According to clinical outcomes [4] Serious (resulting in the death of the patient, life-threatening conditions, the need for 

emergency hospitalization or the increase of the time of hospitalization. the development 

of genetic disorders, developmental defects, malignant and benign formations, decrease 

in vital activity for a period of 3 months or more, disability of the patient)

Not serious

According to the frequency of occurrence [5] Very frequent — occur in more than 10% of patients taking drugs

Frequent — develop in 1-10% of patients

Less frequent-develop in 0.1-1% of patients

Rare — develop in 0.01-0.1% of cases

Very rare — develop in less than 0,01% of cases

According to the accuracy (Naranjo scale) [1] >9 — defi nite connection of the development of adverse reaction with drug intake

5-8 — probable connection

1-4 — possible connection
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and involve conjugation with endogenous substances 

(e.g. glucuronic acid, sulfate, glycine). Metabolites 

formed as a result of synthetic reactions have more ion-

ized groups (polarity) and are excreted by kidneys (with 

urine) and the liver (with bile) more easily than metabo-

lites formed during non-synthetic reactions. Some MPs 

undergo reactions of only one phase (I or II).

The most important enzymatic system of phase 

I metabolism is the microsomal oxidation system, 

which includes Cytochrome P-450, a family of micro-

somal isoenzymes that catalyze the oxidation of most 

MPs. The source of required electrons, in this case, is 

NADPH-cytochrome P450  reductase, a flavoprotein 

that transfers electrons from NADPH (reduced form of 

nicotinamide adenine dinucleotide phosphate) to cyto-

chrome P450.

Isoenzymes of the cytochrome P450  family are rep-

resented by 17  families; the most common isoforms 

are CYP1A2, CYP2C9, CYP2C19, CYP2D6, CYP2E1, 

CYP3A4; they can be induced and inhibited by many 

agents and substances, as well as food components, 

which explains the mechanism of many drug interac-

tions when one agent increases the toxicity or reduces 

the therapeutic eff ect of another [7, 8]. 

Conjugation makes most medications more soluble, 

facilitating their elimination by the kidneys. Glucuroni-

dation is the most common way of conjugation and the 

only synthetic reaction that occurs in the system of liver 

microsomal enzymes. Hence, it changes with age. Gluc-

uronides are secreted into bile and are also eliminated 

with urine. 

Conjugation with glutamine or glycine leads to 

products that are easily eliminated with urine and are 

secreted into bile only in small amounts. Conjugation 

by acetylation or sulfonation is also possible. Sulfated 

esters are also polar and are easily eliminated with 

urine. The intensity of these processes is no longer 

dependent on age.

Th e higher the concentration of MP, the more intense 

its elimination. However, the process has a saturation 

limit in the form of certain renal or hepatic clearance, 

which can lead to toxic eff ects.

The metabolic rate of MP varies depending on 

genetic factors, comorbidities, age, and drug interac-

tions. A  decreased metabolic rate increases the tox-

icity of drugs, and fast metabolism decreases their 

effectiveness.

Th e eff ect of age on the functional activity of the liver 

is inconclusive. Drug substances metabolized by the 

microsomal enzyme system, characterized by decreasing 

eff ectiveness with age, reach higher concentrations in 

elderly patients and have a long half-life. In newborns, 

the liver microsomal enzyme system is not yet devel-

oped, so the metabolism of many MPs also becomes dif-

fi cult. Th e process of glucuronide formation is slower in 

newborns, which can cause serious adverse eff ects, for 

example, in the case of chloramphenicol use [9].

MP metabolism can have significant individual dif-

ferences associated with the polymorphism of genes 

that encode enzyme systems  — and this fact should 

also be considered when choosing a therapy. Point 

mutations, i.e., single nucleotide polymorphisms, are 

very diverse. They can affect the aspects of pharmaco-

kinetics, pharmacodynamics, interfere with the struc-

ture of genes responsible for encoding enzymes in both 

biotransformation phase I (cytochrome P450  isoen-

zymes, butyrylcholinesterase, paraoxonase) and phase 

II (N-acetyl transferase, thiopurine methyltransferase 

epoxide hydrolase). 

For example, several MPs, like other exogenous sub-

stances, are metabolized with the help of isoenzymes 

arylamine-N-acetyltransferases: NAT1  and NAT2. Th e 

activity of each of them is genetically programmed and 

determines the rate of acetylation of a particular sub-

stance; depending on this rate, fast and slow acetylators 

are released. Acetylator status can greatly aff ect the phar-

macokinetics of drugs. 

Th e eff ect of genotype on the development of AEs 

when using the anti-tuberculosis drug isoniazid is well 

known. Even when using average therapeutic daily 

doses, individuals with slow acetylation phenotype have 

numerous adverse reactions in the form of peripheral 

neuritis [10], while fast acetylators, on the other hand, 

have a low response to isoniazid therapy. Most of the 

results demonstrated that individuals with slow acetyla-

tion phenotype are more prone to hepatotoxicity when 

taking this agent [11].

Pharmacogenetic Testing 
Pharmacogenetic testing (PT) helps to identify spe-

cifi c genetic features of individual drug effi  cacy and, ide-

ally, should precede any pharmacological exposure. Th e 

range of studied genes is constantly expanding. Th ere is a 

great need for algorithms and clinical guidelines on this 

issue [12].

PT is especially important when one requires a 

therapy with oral anticoagulants (warfarin, acenocou-

marol, phenylin) or prolonged use of antipsychotics, 

voriconazole, abacavir, hormonal contraceptives, aza-

thioprine, irinotecan; and for the study of hepato- and 
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neurotoxicity of anti-tuberculosis agents (isoniazid, 

pyrazinamide, rifampicin) [13]. The ineffectiveness of 

clopidogrel can become critical in the management of 

acute myocardial ischemia, and using anticoagulants in 

almost 30% of cases causes bleeding. PT revealed that 

sensitivity to warfarin and clopidogrel in a fairly large 

percentage of cases significantly differs from the gen-

eral population: in particular, in the study cohort, 22% 

of patients were resistant to clopidogrel and 21% were 

highly sensitive to warfarin. A  personalized approach 

to warfarin dosing using a special PT-based algorithm 

reduces the frequency of bleeding by 4.5  times [14]. 

PT in relation to clopidogrel is of particular impor-

tance in terms of the management of the post-COVID 

syndrome.

Monitoring drug concentration in blood and study-

ing concentration in other biological substrates can help 

obtain important information as part of set tasks. Work 

in this area is vital [15–17]. Studying drug concentration 

in blood by liquid chromatography and mass spectrom-

etry is an integral part of assessing the individual toler-

ance of MP.

Along with PT, high-potential areas of personalized 

medicine include pharmaco-transcriptomic tests and 

sequencing (determination of the primary nucleotide 

sequence) of an infectious agent [18]. 

Doses of Medicinal Products
Th e classical therapeutic school allows for varying 

doses of medicinal products depending on the severity 

of the clinical presentation, the localization of the pro-

cess (for example, local infection, sepsis, meningitis); the 

dosage of MP can vary depending on the function of the 

kidneys or liver.

In case of mass therapeutic interventions (treatment 

program for the management of HIV and the elimina-

tion of hepatitis C), fixed-dose combinations (FCD) 

are crucial. Fixed-dose combinations are also effective 

for non-infectious diseases: combined pain relievers, 

agents for managing hypertension, diabetes mellitus, 

bronchial asthma, which reduce the number of tablets 

by 2–3 times.

Th e demand for such drugs is due to the decreased 

frequency of administration, decreased total eff ective 

dosages and increased compliance. Using combined 

drugs also demonstrates greater clinical effi  cacy than 

separate administration of agents, which is confi rmed by 

clinical trials [19].

Dose, frequency of administration, and therapeutic 

index (TI) are determined based on the dose-response 

relationship. TI is the ratio of the maximum dose of 

a  drug with no toxicity to the dose that produces the 

required eff ect. It allows assessing the eff ectiveness and 

safety of a drug. If a combination of drugs has a potenti-

ating eff ect, the drug can be used in lower dosing, which 

increases the TI. 

Agents for managing infectious diseases (HIV, viral 

hepatitides, other infectious diseases) are not used 

in subtherapeutic concentrations. This is due to the 

potential variability of pathogens, namely, the develop-

ment of drug resistance mutations. In these conditions, 

a decrease in MP concentration below a certain level is 

dangerous. 

Concentration of MP in various media is also of inter-

est. For example, the penetration of antiretroviral ther-

apy (ART) components into diff erent matrices is always 

analyzed based on the changes in clinical manifestations 

of HIV; its possible eff ect on virus reservoirs in various 

tissues is being studied. Clinical polymorphism and the 

precedence of aff ecting certain targets (lymph nodes, 

central nervous system, internal organs) should also be 

investigated, including in relation to possible drug expo-

sure. For example, the severity of HIV-associated lymph-

adenopathy and its response to antiviral treatment is 

believed to be associated with variability in the penetra-

tion of ART components into lymph node tissues, which 

impacts the overall eff ectiveness of treatment.

Genetic diff erences in the pharmacokinetics of drug 

metabolism may infl uence the dosage of the drug. For 

example, isoniazid doses are selected depending on the 

acetylation level [20]. 

Due to the age-related features of pharmacokinetics, 

doses of several agents should also be changed [21]. 

Microbial translocation with the development of 

systemic infl ammation [22], bacterial overgrowth syn-

drome, enteropathy, impaired microbiota that leads to 

infl ammatory changes in the intestinal wall [23], and 

specifi c intestinal damage by MAC infection can lead 

to a signifi cantly decreased concentration of drugs 

in the blood due to impaired diff usion processes and 

active transport in the intestines [24–26]. At  the same 

time, medicinal products themselves can aff ect intesti-

nal microbiota, altering drug absorption and closing the 

vicious circle [27]. 

In phthisiatric practice, the transition from intensive 

treatment to a continuation phase has been used for a 

long time. However, in the management of HIV, treat-

ment phases represent a new direction. Th e transition 

from triple regimens to dual regimens, especially with 

tenofovir withdrawal, ensures complete safety while 
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maintaining eff ectiveness (G. D. Kaminsky et al., 2020). 

However, co-infection of hepatitis B virus does not allow 

using treatment regimens without tenofovir.

Drug-Drug Interactions
Th e range of drug interactions is very wide; it is deter-

mined by both pharmacokinetic and pharmacodynamic 

mechanisms that can lead to synergy, or can be neutral, 

or, on the contrary, lead to mutual suppression. Possible 

development of additional side eff ects of varying sever-

ity, up to fatal ones, cannot be excluded. When analyzing 

an agent before its release into clinical practice, maxi-

mum attention is paid to drug incompatibility.

There are many examples of successful combi-

nations that have proven to be effective within the 

established treatment regimens. These include ART, 

anti-tuberculosis therapy (ATT), combined antihyper-

tensive therapy, combinations of agents in anesthesiol-

ogy; all these have undeniably proven their advantage 

over monotherapy.

Possible positive aspects of the combination of drugs 

with multidirectional eff ects stay in the background. 

Th ere is virtually no information in literature sources 

that is confi rmed by clinical trials of the mutual effi  cacy 

of ART and ATT drugs, pharmacotherapy of opportunis-

tic infections, and somatic comorbidities. Evaluation of 

drug combinations always implies just the assessment of 

incompatibility; in this regard, public databases such as 

the Liverpool sites are used. www.hiv-druginteractions.

org [28], www.hep-druginteractions.org [29]. Compat-

ibility and potentiation stay in the background. Th is 

cohort of patients is exposed to one of the most extensive 

and prolonged pharmacological interventions; the list of 

medications sometimes includes ten items or more, and 

their combination is usually not evaluated from a posi-

tive perspective.

Winning combinations are possible. One agent can 

have several practical targets. For example, nucleotide 

and nucleoside analogs (tenofovir) aff ect the replication 

of both HIV and hepatitis B viruses. Dapaglifl ozin, which 

is used to manage diabetes mellitus, has been shown to 

be eff ective in reducing mortality in cases of heart failure 

with reduced ejection fraction in the absence of diabetes 

[30] due to its diuretic and hypotensive eff ect.

All pharmacokinetic and pharmacodynamic fac-

tors that can be analyzed should be considered and 

compared: drug metabolism pathways, association 

with groups with the specifi c features of drug metabo-

lism, specifi city of transport, permeability to substrates 

and distribution, way and rate of elimination, also 

considering comorbidities that change the elimination 

rate, the mechanism of the action itself. 

Today, HIV and hepatitides are often managed by 

internists. Considering the universal availability of 

treatment and required global coverage, an internist 

will become the primary physician in this area in the 

future.

When treating patients with HIV, attention is paid 

to comorbidities that reduce the life expectancy of this 

cohort due to dyslipidemia, insulin resistance, disor-

ders of bone tissue metabolism induced by the virus and 

medications, as well as immune complex kidney disease, 

thrombocytopenia, and encephalopathy of mixed com-

plex origin. 

Due to active measures to detect and manage HIV, the 

life expectancy of individuals with HIV is progressively 

increasing, and with high compliance, it approaches the 

life expectancy in the general population. As  a result, 

the average age in this cohort is increasing, and the 

proportion of elderly patients receiving ART is grow-

ing. Th erefore, the prevalence of chronic comorbidities 

and metabolic disorders is increasing, and drug therapy 

issues in gerontological practice are becoming relevant, 

complicating the choice of a treatment regimen [31, 32]. 

Special features of pharmacokinetics (absorption, distri-

bution, metabolism, elimination) in elderly and senile 

patients increase the frequency of adverse drug reactions 

by 2–3 times and raise the need for more careful moni-

toring of treatment tolerance.

Careful attention is focused on gerontological prob-

lems, the signifi cance and prevalence of metabolic dis-

orders in the HIV-infected cohort, namely dyslipidemia, 

lipodystrophy, impaired mineral metabolism, insulin 

resistance [31–33]. 

Th e peculiarities of liver pathomorphology of a polye-

tiological nature in comorbid patients have high require-

ments for the choice of medications [34, 35]. Despite that 

timely and rational ART has demonstrated its hepatolog-

ical safety and even some antifi brotic eff ect in cases of 

concomitant viral hepatitis [36], such a comorbid back-

ground signifi cantly increases the incidence of toxic and 

drug hepatitides in the treatment of tuberculosis, espe-

cially generalized drug-resistant forms. 

Th e number of medicinal products that should be 

taken constantly, together with AEs, leads to depression 

in patients and adversely aff ect their compliance. Th e 

fact that the patient is already taking many MPs further 

reduces his/her willingness to take concomitant glucose-

lowering, antihypertensive, hypurcemic, lipid-lowering 

therapy. 
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Infectious and phthisiatric patients that are inter-

ested in their health are compliant and disciplined 

with regard to the adherence to their treatment regi-

men: such patients give special attention to compliance, 

and most of them understand its significance for the 

prognosis. 

Th e issue of a patient’s self-assessment of drug eff ec-

tiveness is very relevant; it motivates the patient to 

undergo treatment and increases compliance. A  com-

bination of infectious disease, tuberculosis and chronic 

somatic diseases raises the issue of minimizing drug 

exposure. Th e number of dosage forms taken, in addition 

to their eff ectiveness, cost, and frequency of administra-

tion, is one of the most important factors of compliance 

that makes the development of combined agents very 

promising and desirable. 

A rational combination of MPs should be confi rmed 

clinically.

Such combinations can be made considering vari-

ous criteria available for assessment: pharmacokinetic 

factors — positive effect on the bioavailability of com-

ponents, mutual change in metabolism or elimination 

that allows reducing the dosage of components; phar-

macodynamic benefits  — mutual potentiation due to 

the effect on different links of the pathological process, 

therapeutic value for the treatment of comorbidities, 

mutual offsetting of side effects with an increase in TI 

of components and, finally, optimization of the admin-

istration regimen.

When choosing treatment regimens, infectious dis-

ease experts are usually guided by the summary tables of 

drug interactions. Careful consideration of the interac-

tion mechanism can help to fi nd diff erent options. So, 

using the example of the interaction of ART and anti-

tuberculosis agents, combinations were found, where the 

concentration of a particular drug increases or decreases, 

or additional side eff ects arise in the form of increased 

cardio- or nephrotoxicity (Table 2). Th is should be con-

sidered when choosing a therapy. 

When treating patients with HIV complicated by sec-

ondary diseases, tuberculosis, hepatitides, a wide range 

of somatotropic pharmacological agents should be added 

to etiotropic therapy (Table 3). 

Let us analyze a case. The patient is taking a first-

line scheme for the management of HIV: efavirenz, 

tenofovir, and lamivudine. He is also receiving a fixed 

combination of amlodipine, indapamide and perin-

dopril for the management of hypertension (essential 

arterial hypertension). The patient started complaining 

of fatigue, low mood, insomnia that prevented him 

from driving the car he had just purchased. In  order 

to prevent possible undesirable effects of efavirenz on 

the central nervous system and as a “reward therapy” 

after taking three tablets for many years, the patient is 

prescribed FDC elvitegravir / cobicistat / emtricitabine 

/ tenofovir / alafenamide. According to the physician, 

such a regimen will eliminate the long-term osteorenal 

toxicity of tenofovir (replaced with tenofovir alafen-

amide) and enhance the effectiveness of suppressing the 

virus: viral replication inhibition index of emtricitabine 

is higher than that of lamivudine. Is the physician doing 

the right thing? No. Because amlodipine is metabo-

lized by CYP3A4, prescribing a drug with a cobicistat 

booster will increase amlodipine concentration two-

fold. Indapamide is metabolized by cytochrome P450, 

and the cobicistat booster also potentially increases 

indapamide concentration. This can result in critical 

hypotension and deterioration of the patient’s condi-

tion. In  this case, one should either consider an alter-

native agent for managing HIV or adjust hypertension 

therapy to achieve total pharmacological compatibility. 

It is also possible to change both drug schemes. 

Th e use of these drugs is determined by the need to 

manage the main diseases and their complications, the 

need to correct AEs of etiotropic treatment regimens, 

and the required symptomatic treatment. Th e presence 

and aggravation of somatic comorbidities require the 

involvement of specialists in various areas: therapist, 

cardiologist, gastroenterologist, pulmonologist, neurolo-

gist, ophthalmologist, urologist; they should also know 

the peculiarities of interaction of special agents with 

basic therapy.

Here is an example of the interaction of antihyper-

tensive and antiretroviral agents (Table 4). It  should be 

noted that only four ART agents have no drug interac-

tions with antihypertensive drugs. Other combinations 

require careful attention due to the mutual eff ect on the 

concentration level. Two antihypertensive drugs — ler-

canidipine and aliskiren — require special attention, up 

to the avoidance of these combinations, due to a very 

signifi cant increase in their concentrations. Th e rest 

should be monitored by the clinician during dosage 

selection in relation to the severity of clinical eff ect and 

AE. Antiretroviral drugs can aff ect the concentration of 

antihypertensive drugs in both directions. However, the 

most commonly used antihypertensive drugs have less 

eff ect — in some cases, they only increase the concentra-

tion of antiretroviral drugs.
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Clinicians have accumulated valuable empirical evi-

dence in the combined use of drugs, which could lead 

to widespread implementation when objectifi ed using 

informative research tools, clinical and observational 

studies.

Th erefore, the analysis of drug combinations from the 

perspective of their favorable eff ects is a promising area 

in medicine and an important object of research interest; 

available tools can help provide an objective presenta-

tion that will comply with the concept of evidence-based 

medicine.
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