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ABSTRACT

Therapeutic drug monitoring is the practice of measuring the concentration of a drug
in patient’s biological fluids to assess the effectiveness and safety of drug therapy.
The results of determining the drug level in biological fluids can also indicate noncom-
pliance of therapy regimen and low adherence to therapy.

The aim. To compare the concentrations of some antiretroviral drugs (lopinavir, ri-
tonavir, lamivudine, abacavir, zidovudine) in children living with HIV infection of dif-
ferent age groups.

Methods. We examined 184 children with perinatal HIV infection who underwent
therapeutic drug monitoring of nucleoside reverse transcriptase inhibitors (lamivu-
dine, abacavir, zidovudine) and protease inhibitors (lopinavir, ritonavir). Children
were divided into four age groups. Group 1 included children 1-2 years old (n = 7);
group 2 - children 3-5 years old (n = 14); group 3 - children 6-11 years old (n = 78);
group 4 — children 12-17 years old (n = 85). The concentration of antiretroviral drugs
in blood plasma was determined using high-performance liquid chromatography
with mass selective detection.

Results. The lowest lopinavir concentration was found in children 12-17 years old
(3782 [2117-5046] ng/ml), which was statistically significantly different from the sim-
ilar values in children 6-11 years old (5614 [3521-7264] ng/ml; p = 0.011). For other
antiretroviral drugs, no statistically significant differences in blood plasma concen-
trations were found in children of different age groups.

Conclusion. The lowest lopinavir concentrations are detected in children older than
11 years. For the other studied antiretroviral drugs, this pattern was not revealed.
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PE3IOME

Tepanesmudyeckul 1iekapcmeeHHbIlU MOHUMOPUH2 — NPAKMUKA U3MepeHUsA KOHUEeH-
mpayuu sekapcmeeHHo20 npendapama 8 6uosio2udeckUx XUOKocmax nayueHma
0719 OUeHKU 3¢hhekmusHocmu u 6e3onacHocmu siekapcmeeHHoU mepanudu.
Pe3ynemamel onpedeneHus yposHa 1eKapcmeeHHO20 Npenapama 8 6uoo2u4ecKux
XKUOKOCMAX MAKXe MOo2ym yKa3sl8ams HA HECOOTI00eHUE pexXUMA JIeYeHUs U HU3KYHO
npusepxeHHOCMb K mepanudul.

Lens uccnedosanusa. CpasHUMb KOHUEHMpAyuu HEKOMopbIX aHMupemposupyc-
HbIX Npenapamos (I0NUHAasup, pumoHasup, 1amusyouH, abakasup, 3udosyouH) y de-
med, )xusywux ¢ BU4-uHgekyuel, 8 pasHblx 803pdCmMHbIX 2pyNnnax.

Memooebi. O6criedosaHo 184 pebéHka c nepuHamasneHol BUY-uHgpekyuel, komopsim
nposedéH mepanesmuyeckull 1eKapcmeeHHbIli MOHUMOPUH2 HyK/1e03UOHbIX UH2U-
6umopos ob6pamuol mpaHckpunmasel (HNOT) (namusyduH, abakasup, 3u008youH)
U UHeubumopos npomeassl (TonUHABUP, pumoHasup). lemu pasdeneHsl Ha 4 803-
pacmueie epynnel. B nepayto epynny eksodeHs 0emu 1-2 1em (n = 7); 80 8mopyto —
demu 3-5 iem (n = 14); 8 mpemesio — demu 6-11 iem (n = 78); 8 yemeépmyio — demu
12-17 nem (n = 85). KoHyeHmMpayuo aHmupemposupycHbIx Npenapamos 8 niame
Kpo8u onpedesissiu MemooOM 8bICOKOIEHeKmMuU8BHOU XUOKOCMHOU XxpoMamoezpaguu
¢ macc-cesiekmusHoU 0emekuyued.

Pesynemamel. Camas HU3KAa KOHUeEHMpayus /IonuHasupa ewiseseHa y oemel
12-17 nem (3782 [2117-5046] He/mMs1), Komopasa cmamucmuy4ecku 3HGYUMO OmJiu-
uanace om aHano2u4Ho20 nokazamesns demel 6-11 nem (5614 [3521-7264] He/ mii;
p = 0.011). jna Opyaux aHmupemposupycHbiX NPeNnapamos He 8biA8/IeHO CMamu-
CMuYecku 3Ha4uMelX pasnuyuli KoHyeHmpayuli 8 niasme kposu y demetl pasHbix
803pPACMHbIX 2pynn.

3aknoyenue. Camble HU3KUE KOHUEHMPAYUU JIonuHagupa demekmupytomcs y oe-
mel cmapwe 11 nem. [jna Opyaux usy4aembix aHMuUpemposupycHbiX hpenapamos
0aHHoU 3aKOHOMEPHOCMU He 8bls8J1eHO.

Kniouyeswlie cnosa: aHmupemposupycHaa mepanus, BUY-uHpekyus, mepanesmu-
yeckuli iekapcmeeHHbIl MOHUMOPUHe, 0emu U NOOPOCMKU, NpUBEPXKEHHOCMb

Ana uyutnposBaHua: Cambanosa A.lO., bavposa T.A., benbcknx A.B., MaHaeHkoBa TJ1.,
bensesa E.B., Epwosa O.A., HemunHoBa H.B., MnotHukosa tO.K., KonecHnkosa J1.U.,
Pbiukosa J1.B. JlekapCTBEHHbIN MOHUTOPUHI aHTUPETPOBMPYCHbIX NPenapaToB y AeTen
¢ nepuHatanbHon BUY-nHoekynen. Acta biomedica scientifica. 2024; 9(3): 102-110.
doi: 10.29413/ABS.2024-9.3.10
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INTRODUCTION

According to estimates by the Joint United Nations
Programme on HIV/AIDS (UNAIDS); in 2022 there were
1.5 million children under 15 years of age living with HIV
worldwide [1]. The World Health Organization (WHO)
has recommended combination antiretroviral therapy
(ART), a combination of three drugs that leads to long-
term suppression of the virus, which has made it pos-
sible to significantly reduce mortality and increase life
expectancy in children with HIV infection [2].

Early initiation and high adherence to antiretrovi-
ral therapy provide maximum suppression of HIV rep-
lication, reduce viral accumulation in cells, and help
maintain immunological function that supports normal
growth and development in children living with HIV
[3-7]. Poor adherence and non-adherence to the ART
regimen for just a few weeks can lead to loss of effica-
cy of the regimen and selection of strains resistant not
only to the given drug combination, but also, possibly,
to other antiretroviral drugs (ARVs) that the patient was
not prescribed (cross-resistance) [8].

Ahighlyinformative method forassessingadherence
is measuring the concentration of drugs and/or their
metabolites in the blood, urine and other biological flu-
ids, i.e. therapeutic drug monitoring (TDM). In people
living with HIV infection, TDM is a laboratory method
for monitoring the effectiveness and toxicity of ARVs,
and involves the analysis of failures in the absence of vi-
ral resistance and non-compliance with the pharmaco-
therapy regimen. Moreover, the identification of subop-
timal ARVs concentrations allows for timely correction
of therapy, thereby avoiding the formation of drug-re-
sistant strains of the virus [3].

Thus, TDM as a method for assessing adherence
and evaluating the characteristics of ARV metabolism
helps prevent the progression of HIV infection.

THE AIM OF THE STUDY

To compare the concentrations of antiretroviral
drugs (lopinavir, ritonavir, lamivudine, abacavir, zidovu-
dine) in children of different age groups living with HIV
infection.

MATERIALS AND METHODS

The study included children and adolescents
aged 1 to 18 years with perinatal HIV infection. A to-
tal of 184 patients registered at the Irkutsk Regional
Center for the Prevention and Control of AIDS and In-
fectious Diseases (I0OC AIDS) were examined from Jan-
uary 2019 to March 2022. A more detailed description
of the study groups and data collection is published
in our previous article [9].

According to the clinical guidelines for the treatment
of HIV infection in children (2020), the drug dose was

calculated taking into account the child’s weight or body
surface area using the Mosteller formula (mg/m?). All chil-
dren and adolescents were divided into four age groups
depending on the preferred, according to the clinical
guidelines “HIV infection in children” (2020), age-spe-
cific antiretroviral drug regimens [10]. In the first age
group of children (= 1 year and < 3 years), the ART reg-
imen included lopinavir (n = 5), ritonavir (n = 5), lami-
vudine (n =7), abacavir (n = 5), zidovudine (n = 1). Chil-
dren in the second age group (> 3 years and < 6 years)
were prescribed lopinavir (n = 11), ritonavir (n = 11),
lamivudine (n = 14), abacavir (n = 9), and zidovudine
(n = 1). The ART regimen for children in the third age
group (= 6 years and < 12 years) included lopinavir
(n = 54), ritonavir (n = 54), lamivudine (n = 70), abacavir
(n = 53), and zidovudine (n = 16). Children in the old-
er age group (= 12 years) were prescribed ART regi-
mens including lopinavir (n = 38), ritonavir (n = 38),
lamivudine (n = 59), abacavir (n = 25), and zidovudine
(n = 28). Information on ARVs and the duration of their
use is presented in table 1.

The frequency of prescribing the studied ARVs did
not differ in boys and girls. The viral load in children
of different age groups taking the analyzed antiretrovi-
ral drugs also did not have statistically significant differ-
ences. A comparative analysis of the duration of ARVs
intake revealed regular trends of increasing the dura-
tion of intake with increasing age of children. The short-
est period of taking antiretroviral drugs (in months) was
recorded in the youngest age group.

The study was conducted in accordance with the prin-
ciples of the World Medical Association’s Declaration
of Helsinki. Written informed consent was obtained
from the parents or legal representatives of all partici-
pants under 15 years of age, as well as directly from ado-
lescents aged 15 years and older. The study protocol was
approved by the local Ethics Committee of the Scientific
Centre for Family Health and Human Reproduction Prob-
lems (protocol No. 3 dated April 07, 2021).

Quantitation of antiretroviral drugs
in plasma

Blood sampling for determination of concen-
tration of antiretroviral drugs in blood plasma was
performed once during the next scheduled appoint-
ment. Patients and their legal representatives were
not informed in advance about the upcoming
blood sampling. To determine the concentration
of ARVs, a method of multiplex concentration assess-
ment using high-performance liquid chromatogra-
phy with mass-selective detection was developed.
The analytical standards of ritonavir, lopinavir, abaca-
vir, lamivudine and zidovudine prepared in accordance
with the American Formulary (United States Pharma-
copeia) and the European Pharmacopoeia were used
as compounds for identification of substances. All
organic solvents were of MS-grade/extra pure. Water
for preparation of eluent was prepared using the Ari-
um Mini Plus water purification system (Sartorious AG,
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TABLE 1

CHARACTERISTICS OF PATIENTS AT THE TIME OF DETERMINING THE CONCENTRATION OF ANTIRETROVIRAL

DRUGS IN BLOOD PLASMA

Characteristics Lopinavir Ritonavir Lamivudine Abacavir Zidovudine
Total (n = 184) 108 108 150 92 82
incl. girls, n (%)
> 1yearand < 3years (n=7) 3 (60 %) 3(60 %) 4 (57 %) 3(60 %) 0
> 3 years and < 6 years (n = 14) 7 (64 %) 7 (64 %) 9 (64 %) 4 (44 %) 1 (100 %)
> 6 years and < 12 years (n = 78) 25 (46 %) 25 (46 %) 35 (50 %) 24 (45 %) 8 (50 %)
> 12 years (n = 85) 18 (47 %) 18 (47 %) 33 (56 %) 13 (52 %) 18 (64 %)
Total girls, n (%) 53 (49.1 %) 53 (49.1 %) 81 (54 %) 44 (47.8 %) 27 (329 %)
p 0.7095 0.7095 0.7617 0.8849 0.3940
Duration of therapy (months), Me [Q1-Q3]
> 1 yearand < 3 years (n=7) 10 [6-11] 10 [6-11] 10[7.5-13.5] 10 [6-11] 16
> 3 years and < 6 years (n = 14) 34[21-52] 34[21-52] 42.5[26.2-53.8] 53 [47-57] 34
> 6 years and < 12 years (n = 78) 68.5 [48-92] 68.5 [48-92] 68 [48.2-86.8] 66 [48-83] 69 [47.5-104]
> 12 years (n = 85) 65[31-116] 65 [31-116] 36 [12-92] 47 [11-94] 40.5[26.2-110]
p 0.00027* 0.00027* 0.04771* 0.00766* 0.3171
Viral load (log, , copies/ml), Me [Q1-Q3]

> 1yearand < 3years (n=7) 0 [0-0] 0 [0-0] 0[0-1.3] 0[0-0] 2.6
> 3 years and < 6 years (n = 14) 0[0-2.15] 0[0-2.15] 0.95 [0-2.75] 0[0-2,3] 5.6
> 6 years and < 12 years (n = 78) 0[0-1.2] 0[0-1.2] 0[0-0] 0[0-0] 0[0-2.03]
> 12 years (n = 85) 0[0-2.3] 0[0-2.3] 0[0-2.5] 0[0-2,3] 0[0-2.4]
p 0.5718 0.5718 0.0895 0.5207 0.1668

Note. The x? test was used to compare groups by gender; for other parameters, the Kruskal — Wallis test was used; * - p < 0.05.

Germany). The chemical reagents used in the work met
the standard requirements for bioanalytical studies.
To prepare control and calibration solutions, a precise-
ly dosed amount of a solution of a mixture of analytical
standards was placed into a “blank” biological material
(pooled K2EDTA human blood plasma containing no
analyzed drugs). During the preparation of model mix-
tures, the original biomaterial was diluted by no more
than 5 % of its volume so that the resulting mixture
reflected the composition of real human blood as ac-
curately as possible. Chromatographic separation was
performed on a Shimadzu Nexera X2 system (Japan)
with two high-pressure pumps and gradient creation
on the high-pressure side. Analyte detection was car-
ried out using a LCMS-8060 triple-quadrupole tandem
mass spectrometer (Shimadzu, Japan) in the positive
ionization mode with a hybrid dual ionization source
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(DUIS) and the use of multiple reaction monitoring
(MRM).

Statistical analysis

Statistical analysis was performed using R studio,
a free and open-source software development envi-
ronment for the R programming language, designed
for statistical data processing and graphics.

The x? criterion is used to evaluate qualitative vari-
ables. The Kruskal - Wallis criterion was used to evaluate
differences in quantitative variables. The difference was
considered statistically significant at p < 0.05. When sta-
tistically significant differences were detected between
groups, a posteriori pairwise comparison was addition-
ally performed using the Mann - Whitney criterion.
The difference was considered statistically significant
with the Bonferroni correction (p < 0.0125).

Infectious diseases



RESULTS

A comparative analysis of the concentrations
of the studied antiretroviral drugs in different age
groups is presented in figure 1.

When comparing the concentration of lamivu-
dine in children of different age groups taking this
drug as part of a combination ARV regimen, no sta-
tistically significant differences were found (p > 0.05).
Thus, the median and interquartile range (Me [Q1-
Q3]) of the lamivudine concentration were 198 [186-
444] ng/ml in the first age group, 276 [142-1664] ng/
ml in the second, 400 [162-1708] ng/ml in the third,
and 494 [134-1279] ng/ml in the fourth. No statistical-
ly significant differences were found when comparing
the concentration of another nucleoside reverse tran-
scriptase inhibitor, abacavir: 16 [0-31], 1018 [58-1914],
128 [42.1-688], and 70.4 [6-402] ng/ml in the first, sec-
ond, third, and fourth age groups, respectively. A similar
trend was found for zidovudine in blood plasma. The first
and second age groups for zidovudine included one pa-
tient each, so it is impossible to calculate the median
and interquartile range for them. For the third group,

FIG. 1.

the zidovudine concentration was 10.5 [0-80.5] ng/ml,
for the fourth - 33.1 [3-115] ng/ml.

A different pattern was demonstrated for protease
inhibitor ARVs: the lowest median lopinavir concen-
tration was observed in the fourth age group (in chil-
dren over 11 years old) and amounted to 3782 [2117-
5046] ng/ml, which is statistically significantly lower
than the same indicator in the third age group (> 6 years
and < 12 years) - 5614 [3521-7264] ng/ml (p = 0.011).
The median lopinavir concentration in the first group
was 4872 [4765-5809] ng/ml, which is lower than
in the second group - 8024 [6339-9370] ng/ml, al-
though the difference did not reach statistical signifi-
cance (p > 0.05).

The lowest concentrations of ritonavir, as well
as lopinavir, were found in children of the fourth age
group - 212 [119-489] ng/ml, then in ascending order:
in the second group - 451 [223-797] ng/ml, in the first
group - 326 [311-510] ng/ml, in the third group -
290 [151-745] ng/ml (p > 0.05).

Next, we analyzed the frequency of occurrence
of undetectable concentrations of the studied ARVs
in children; the prescription regimen included the drugs

Comparison of antiretroviral drug concentrations in different age groups using pairwise method by the Mann — Whitney test; statisti-

cal significance with Bonferroni correction: * - p < 0.0125
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lopinavir, ritonavir, lamivudine, abacavir, and zidovu- Thus, when comparing ARVs concentrations be-

dine. The results are presented in table 2. tween samples of boys and girls, we did not find any
Of the ARVs analyzed, only 4.7 % of children had statistically significant differences.

undetectable plasma lamivudine concentrations, which

may indicate greater adherence to this drug. The high-

est frequency of children with undetectable concentra- DISCUSSION

tions was found for zidovudine, which may indicate that

children living with HIV infection may have low adher- To date, of the possible objective methods for labo-

ence to zidovudine. ratory assessment of patient adherence to antiretroviral
In age groups 1 and 2, no children were found therapy, the most widely used are viral load assessment

with undetectable concentrations of nucleoside re- and monitoring of CD3 and CD4 counts [10]. Howev-

verse transcriptase inhibitors (lamivudine, zidovudine) er, according to M.V. Akulova (2016), unsatisfactory

and protease inhibitors (lopinavir with ritonavir boost-  viral load and immune status indicators may indicate

er). Undetectable concentrations of abacavir were found  both patient non-adherence and an incorrectly select-

in children in all analyzed age groups and with a higher ed treatment regimen and the presence of viral resis-

frequency in children of older age groups. tance to certain ARVs. Measuring the concentration lev-
At the next stage, a comparative analysis of the con- el of drugs is more objective, since it confirms the fact

centration of five antiretroviral drugs in children of dif-  of taking the drug, but not its regularity. Moreover, ac-

ferent sexes was carried out, and the results are present-  cording to the author, the method is technically com-

ed in table 3. plex and has a high cost [11].

TABLE 2

NUMBER OF CHILDREN WHO HAD UNDETECTABLE CONCENTRATIONS OF ANTI-RETROVIRAL DRUGS, n (%)

Groups Lopinavir Ritonavir Lamivudine Abacavir Zidovudine
(n=108) (n=108) (n=150) (n=92) (n=46)

> 1 year and < 3 years 0 0 0 2(2.17 %) 0
> 3 years and < 6 years 0 0 0 1(1.08 %) 0
> 6 years and < 12 years 5 (4.63 %) 6 (5.55 %) 4 (2.67 %) 6 (6.52 %) 6 (7.3 %)
> 12 years 6 (5.55 %) 6 (5.55 %) 3(2%) 5(6.43 %) 7 (8.54 %)
Total 11(10.19 %) 12(11.11 %) 7 (4.67 %) 14 (15.22 %) 13 (28.26 %)
p 0.704 0.558 0.748 0.313 0.658

Note. The x* test was used to compare groups; differences are statistically significant at p < 0.05.

TABLE 3

COMPARATIVE ANALYSIS OF THE ANTIRETROVIRAL DRUGS CONCENTRATIONS IN CHILDREN OF DIFFERENT
SEXES (NG/ML)

Lopinavir Ritonavir Lamivudine Abacavir Zidovudine
Sex Me[Q1-Q3], P Me [Q1-Q3], 4 Me [Q1-Q3], P Me [Q1-Q3], p Me [Q1-Q3], p
n n n n n
4957 228 387 208 26,1
Male [2167-6804] [88-525] [114-1327] [19.5-1764] [3-158]
n=064 n=65 n=71 n=>51 n=20
0.3443 0.7769 0.7976 0.3544 0.324
4765 283 398 99,6 60,1
Female [454-7025] [20.5-625] [112-1622] [32.2-674] [8.5-376]
n=71 n=71 n=289 n=46 n=35

Note. The Kruskal - Wallis test was used for comparison; differences are statistically significant at p < 0.05.
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However, previous studies highlight the utility
of therapeutic drug monitoring in assessing adherence,
determining dosage, and predicting ARVs efficacy in chil-
dren living with HIV [12-16]. A 2002 review of 17 clinical
trials examining factors that contribute to ART success
or failure in children showed higher rates of virologic
efficacy (60-90 %) in patients who had adherence as-
sessed using TDM [17]. Other studies have questioned
the value of routine use of therapeutic drug monitoring
of ART in children and adolescents living with HIV. Other
studies have questioned the value of routine use of ther-
apeutic drug monitoring of ARVs in children and ad-
olescents living with HIV. A.E. Engelbrecht et al. retro-
spectively reviewed indications for antiretroviral TDM
requests at Tygerberg Children’s Hospital (Cape Town,
South Africa) from January 2012 to June 2017 and found
that the majority of TDM requests were in children
with suspected lopinavir non-adherence (83 % - 53 of 64
children), therapy inconsistency, and lopinavir-rifampi-
cin drug interactions. Plasma lopinavir concentrations,
although expected to be low for these indications, were
highly variable and were detected in the main therapeu-
tic range (> 1000 ng/ml) [18].

Lopinavir 1000 ng/ml has been shown to provide
adequate lopinavir exposure in ART-naive patients,
and this level is used as a target for TDM in both adults
and children [19]. Lopinavir/ritonavir (LPV/r) is li-
censed for use in children aged 14 days. Due to cardiac
and metabolic toxicity, and the risk of adrenal insuffi-
ciency, LPV/r should not be used in children aged < 14
days. Lopinavir can be administered as a liquid or tablet
formulation (for children weighing > 15 kg). LPV/r dos-
es of 230/57.5 mg/m? and 300/75 mg/m? are consistent
with US Food and Drug Administration (FDA) guidelines
[20] and have shown adequate efficacy and acceptable
toxicity in randomized trials [21]. However, concerns
have been raised about the established lopinavir expo-
sure levels achieved with the 230/57.5 mg/m? dose due
to the risk of viral resistance, particularly in children < 2
years of age who have increased lopinavir clearance. Be-
cause of these concerns, the 300/75 mg/m? LPV/r dose
is recommended for treatment-experienced children
of all ages, and the 230/57.5 mg/m? dose may be used
in treatment-naive children > 1 year of age. Furthermore,
N. Rakhmanina et al. concluded that the current LPV/r
dosing strategy for the ART-experienced appears ade-
quate for treatment of children infected with wild-type
virus butis unlikely to be sufficient for viruses with lopina-
vir resistance. Therefore, the authors conclude that
in such cases, patients would benefit from TDM and viral
resistance testing [22]. In a modeling study, J. Yang et al.
from the School of Pharmacy and Pharmaceutical Sci-
ences at the University of California observed the effects
of tablet formulations and aging on the effects of lopina-
vir. A sharp decrease in clearance with the onset was
noted in the first 2 years of life, and an increase in bio-
availability was observed when children were switched
from the liquid to the tablet form, indicating the need
to reassess the current dose of lopinavir [23].

108

We conducted TDM in children and adolescents
living with HIV infection. Statistically significant differ-
ences in lopinavir concentrations were shown between
children from age groups 3 and 4: the lowest lopinavir
concentration was detected in children over 11 years
old and amounted to 3782 [2117-5046] ng/ml versus
5614 [3521-7264] ng/ml in the third group (p = 0.011).

We did not detect any differences in nucleoside re-
verse transcriptase inhibitors (lamivudine, abacavir, zid-
ovudine) concentrations in the different age groups an-
alyzed. Intracellular concentrations of some nucleoside
reverse transcriptase inhibitors are known to correlate
with markers of therapeutic efficacy, such as viral load
reduction and CD4 increase [24]. Measuring intracellu-
lar concentrations of the active compound is expensive
and labor-intensive, and therefore these concentrations
are not usually targeted for TDM except for research pur-
poses. Unfortunately, the dose or plasma concentration
of the parent compound correlates poorly with the in-
tracellular concentration of the active form of the drug
in the target cell [25].

It is known that adherence to ART in children and ado-
lescents depends largely on a number of factors, including
age, gender of the child, disclosure of information about
HIV status, attitude to treatment, complexity of treatment
regimens, mental health (of the child and caregiver), family
status (e.g., orphan status), timely visits to the clinic, as well
as residence in a rural or urban area [7].

CONCLUSION

Increasing adherence to ART is a relevant and global
task that allows reducing the further spread of HIV infec-
tion. One of the methods for assessing adherence to ART
is therapeutic drug monitoring, and its use in the present-
ed study made it possible to identify some factors influ-
encing adherence to therapy in children living with HIV
infection. Such factors include the patient’s age and an-
tiretroviral drug. Thus, it was shown that the highest fre-
quency of undetectable concentrations was found for zi-
dovudine, and the lowest — for lamivudine. Adolescents
have statistically significantly lower concentrations
of lopinavir than children of other age groups. We believe
that the comprehensive use of adherence assessment, in-
cluding therapeutic drug monitoring, will support efforts
to develop simplified safe and effective dosages of ARVs
in the pediatric population.
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