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Vertical transmission of human immunodeficiency virus (HIV) from mother to child remains an urgent public health problem, even in the conditions of
widespread implementation of mother-to-child transmission prevention programs (prevention of mother-to-child transmission — PMTCT). Early diagnosis
of HIV infection in children under 2 months of age using the polymerase chain reaction (PCR) is one of the key indicators of the effectiveness of these
programs, as it allows timely detection of infection and initiation of antiretroviral therapy.

Aim — to assess the dynamics of early detection of HIV infection among children under 2 months of age born to HIV-positive mothers, in Ukraine, in 2016—-2024.
Materials and methods. A retrospective analysis of statistical data of the Public Health Center of the Ministry of Health of Ukraine regarding the number of
HIV-positive children born to HIV-positive mothers and examined by the PCR method at the age of 2 months was conducted. The study covered the period
2016—2024. The methods of descriptive statistics, comparative analysis and assessment of regional features of the indicator were used.

Results. A clear trend towards a decrease in the number of HIV-positive children detected at an early age has been established: from 57 cases in 2016 to
6 cases in 2024, which corresponds to an overall decrease of 89.5%. The highest values of the indicator during the studied period were observed in the
Dnipropetrovsk and Odesa regions, as well as in the city of Kyiv. In most regions in 2022—-2024, isolated cases or their complete absence were recorded,
which indicates a decrease in regional variability. At the same time, in the period after 2022, the impact of military actions on the completeness of data
collection, access to health services, and coverage of testing is possible.

Conclusions. The obtained results indicate a positive trend in reducing the early detection of HIV infection among children born to HIV-positive mothers,
which may be related to the improvement of the effectiveness of PMTCT programs in Ukraine. However, the results of recent years require careful inter-
pretation, taking into account the possible undercounting of cases and the influence of external factors. Further monitoring of the indicator is necessary
for an objective assessment of the epidemic situation and planning of public health measures.
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OvHamika paHHboro BusiBneHHs BlJ1-iHdekuii cepepn aiten, HapopxeHux Big BlJ1-nosntMBHMx

MaTepiB, B YKpaiHi y 2016—2024 pokax

A.fl. Benuka', S1.B. KponarHuubka?, B.C. Boxyk?

'BYKOBUHCHKII AlepXaBHIUI MeINUHUIA yHIBepCUTET, M. YepHiBLj, YKpaiHa
2[1Y «HCTUTYT MeauumHy npaul iMeHi KO.1. KyHaiesa HAMH Ykpaitu, M. Kuis

BepTvkansHa nepegada Bipycy imyHoaediumty nioavnu (BI1) Bio matepi 40 ANTUHW 3a/IMWAEETHCA aKTyanbHOK NPOOAEMOIO FPOMAACEKOrO 300POB’S
HaBITb B yMOBaX LUMPOKOIrO BMNPOBAAKEHHA MPOrpam Npodinaktikn nepeaadyi Big matepi Ao Antunum (MIMM/L). PanHa aiarHocTnka BlT-iHdekuiy aitei
BIKOM [0 2 MiCHLB 38 ONOMOroto NONIMepasHol aHuUorosol peakuil (MJ1P) € 0OAHUM I3 KMOYOBIMX IHANKATOPIB €(DEKTUBHOCTI LMX NPOrPam, OCKIbKM
A€ 3MOry CBOEHACHO BUABUTI IH(IKYBAHHA Ta PO3MNOYATN @aHTUPETPOBIPYCHY Tepanio.

MeTa — OUiHWTU AnHaMiKy PaHHBOrO BUsiBNeHHA Bl -iHbekuT cepea aitelt BikoM [0 2 MicAUB, HapomxeHnx Bia BI/T-no3uTuUBHMX MaTepiB, B YKpPaiHi
y 2016—2024 pokax.

Marepianu Ta meToam. [1pOBEAESHO PETPOCNEKTUBHMIA 8HANI3 CTATUCTUYHIX AaHnx LIeHTpy rpomMaacebkoro 340pos’'s MO3 YKpaiHn Woao KinskocTi
BI/1-nosntnsHnx Aitelt, HapoaxeHnx Bia Bl/1-no3ntnBHMx Matepis 1a o0cTexeHnx metogom [MJ1P BikoM A0 2 MicauiB. JOCNimpKeHHA OXon/iioBano
nepioa 2016—2024 pokiB. BUKoprcTaHo MeTOAN ONMCOBOT CTATUCTUKU, MOPIBHSANBHOrO aHanisy Ta OUIHKW PerioHanbHX 0COONMBOCTEN NOKa3HMKa.
Pe3ynbTraTtin. BCTaHOBNEHO HiTKY TEHAEHLUII A0 3HVKEHHS KiNbKOCTI BI/T-NO3MTUBHWX AITEl, BUSBNEHMX Y PaHHBOMY BiLl: 3 57 Bunaakis y 2016 poui
[0 6 Bunaakis y 2024 pouyj, WO BIANOBIAAE 3aranbHOMy 3HKEHHIO Ha 89,5%. HalBULLI 3HAYEHHA MOKa3HWKa NPOTAroM AOCNIAXKYBaHOrO nepioay
cnoctepiranvcs y JHinponetpoBchkiin Ta Oaechbkii 06nacTax, a Takox y MIiCcTi Knesi. Y 6inbllocTi perioHiB y 2022—2024 pokax peecTpyBanmcs
NOOAMHOKI BUNaAKM ab0 IXHs NOBHA BIACYTHICTb, LLO CBIAYMTE NPO 3MEHLWEHHS perioHansHol BapiabensHOCTI. Boagroyac y nepioa nicng 2022 poky
BOEHHI Ail MOTW BINIMHYTX Ha MOBHOTY 300PY AaHWX, AOCTYN A0 MEAVNYHMX NOC/TYT Ta OXOMIEHHS TECTYBAHHSM.

BucHoBku. OTpyiMaHi pesy/bTati CBIA4aTb NPO NO3UTUBHY AVHAMIKY LLIOAO SHYKEHHSA PaHHLOI O BUABNEHHS BIJI-IHheKLIT cepes AiTel, HapoaKeHnx
Bia BI/T-NO3MTUBHIX MaTepiB, LLO MOXe OyTV NOB'G3aHO 3 NiaBULLEHHAM edeKTMBHOCTI nporpam MMM/ B YKpaiki. BogHouac pe3ynbtatvi OCTanHixX
POKIB NOTPEOYIOTE 00EPEXHOT IHTepnpeTauil 3 ypaxyBaHHAM MOX/IMBOrO Hefo00NiKy BUNaAKIB Ta BM/IMBY 30BHILLHIX (hakTopis. [Toganswinii
MOHITOPVIHI NOKa3HWKa € HEOOXIAHNM /159 00 EKTUBHOT OLLIHKK enigemMiuHOl cuTyaLi Ta NnaHyBaHHS 3axo/iB rpOMaACbKOro 340P0B S,

ABTOPV 3a8BNAO0Tb NPO BIACYTHICTb KOHPAIKTY iHTepeciB.

KntouoBi cnoea: Bipyc imyHoaediunty noandv (BI1), aitv Ao 2 micauis, noniMepasHa NaHuorosa peakuis (MJ1P), aiarHocTuka, BepTikaibHa
nepeaaya, YkpaHa.
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Introduction

Human immunodeficiency virus (HIV) infection
remains one of the leading medical and social
problems in the world and in Ukraine, despite significant
achievements in the field of prevention, diagnosis, and
treatment [1,11]. A special place in the structure of the
epidemic process is occupied by vertical transmission of
the virus from mother to child, which can reach high rates
without proper preventive measures. In this regard, one
of the key directions of the public health system is the
implementation and improvement of mother-to-child
HIV transmission prevention programs, which involve
acomplex of medical and organizational measures [2].

Early diagnosis of HIV in children born to HIV-po-
sitive mothers is an important component of assessing
the effectiveness of prevention of mother-to-child trans-
mission (PMTCT). Since maternal antibodies can be
stored in the child’s body for a long time, the use of sero-
logical methods in the first months of life is limited. That
is why the «gold standard» of early diagnosis is the use
of molecular genetic methods, in particular polymerase
chain reaction (PCR), which allows detecting the virus
already in the first weeks of a child’s life [ 3].

The indicator of the number of HIV-positive chil-
dren detected by the PCR method at the age of
2 months is an important indicator of the quality of
the provision of medical care to pregnant women, the
coverage of antiretroviral therapy, and the effective-
ness of preventive measures. The analysis of this indi-
cator in time dynamics makes it possible to assess
changes in the epidemiological situation, identify re-
gional features, and identify problematic aspects of the
organization of medical care [4].

In Ukraine, in recent years, there has been a tendency
to decrease the level of vertical transmission of HIV,
which is associated with the expansion of access to an-
tiretroviral therapy, the improvement of algorithms for
the management of pregnant women with HIV, and the
improvement of laboratory diagnostics. At the same
time, modern challenges, in particular socio-economic
changes and the impact of military operations, can affect
the availability of medical services, the completeness of
records, and the quality of statistical data [5].

The study of the dynamics of early detection of HIV
among children born to HIV-positive mothers is rele-
vant and necessary for an objective assessment of the
effectiveness of existing programs, as well as for further
planning of measures in the field of public health. The
analysis of the relevant statistical data makes it possible
to form scientifically based conclusions and determine
priority directions for improving medical care.
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Aim — to assess the dynamics of early detection of HIV
infection among children under 2 months of age born to
HIV-positive mothers, in Ukraine, in 2016—2024.

Materials and methods

The study has a retrospective descriptive-analytical
nature and is based on the use of secondary statistical
data. The source of information was the official report-
ing data of the Public Health Center of the Ministry of
Health of Ukraine regarding the number of HIV-po-
sitive children born to HIV-positive mothers and ex-
amined by the PCR method at the age of 2 months.
The analysis covered the period from 2016 to 2024 and
included indicators both at the national level and by
administrative-territorial units. The object of the
study was cases of early detection of HIV infection
among children under the age of 2 months born to
HIV-positive mothers. The subject of the study was
the dynamics of the number of such cases and their re-
gional features. The study used methods of descriptive
statistics, in particular, analysis of absolute values, as
well as comparative and time analysis to assess chang-
es in the dynamics of the indicator. To identify trends,
an approach was used to assess relative changes in the
indicator over the period under study.

In addition, a regional analysis was carried out to
determine regions with the highest and lowest values
of the indicator. When interpreting the results, pos-
sible limitations were taken into account, in particular,
the incompleteness of data registration in certain re-
gions, as well as the influence of external factors, in-
cluding changes in the availability of medical services
in the period after 2022. Statistical data processing was
carried out using standard approaches to the analysis
of medical and statistical information without the use
of complex mathematical models.

Results of the study and discussion

In the course of the conducted analysis, a pro-
nounced and stable tendency to decrease the number
of HIV-positive children born to HIV-positive mo-
thers and detected by the PCR method at the age of
2 months in Ukraine during the years from 2016 to
2024 was established (table). The total number of cas-
es decreased from 57 in 2016 to 45 in 2017 (-21.1%),
38 in 2018 (-15.6%), 31 in 2019 (-18.4%), 24 in
2020 (-22.6%), and remained at 24 in 2021. A further
decrease was recorded to 21 cases in 2022 (-12.5%),
181in 2023 (-14.3%), and 6 in 2024 (-66.7% compared
to the previous year). The total reduction for the stu-
died period was 89.5%. The most intense decrease in
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the indicator was observed in 2016-2020, when the
number of cases decreased by more than 2 times (from
57 to 24). In 2020—2021, a certain stabilization of the
indicator was noted, which may indicate the achieve-
ment of a certain «plateau» of the effectiveness of pre-
ventive measures. At the same time, a sharp decrease
in 2024 needs careful interpretation, as it may be re-
lated not only to a real improvement in the situation
but also to the influence of external factors.

The regional analysis (Table) showed that in 2016,
the largest contribution to the national indicator was
made by Odesa region — 11 cases (19.3% of the total),
Dnipropetrovsk region — 9 (15.8%) cases, Kyiv City —
6 (10.5%) cases, Mykolaiv region — 4 (7.0%) cases, and
Donetsk region — 3 (5.3%) cases. In the following years,
the tendency to concentrate cases in the specified re-
gions remained, although the absolute values gradually
decreased.

In 2017, the Dnipropetrovsk region reached the
maximum value — 11 cases (24.4% of the all-Ukrainian
indicator), while in the Odesa region, the number of
cases decreased to 6%. In 2018, the overall decrease in
the indicator was accompanied by a significant reduc-
tion in most regions, but the Donetsk region main-
tained a relatively high level (4% cases). In 2019, an
increase was again noted in the Dnipropetrovsk region
(10% cases), which accounted for almost a third
(32.3%) of all cases in the country.

Starting from 2020, there is not only a decrease in the
absolute number of cases, but also an equalization of the
regional distribution of the indicator. In most regions,
the number of HIV-positive children detected under
the age of 2 months was 0-2 cases per year. In 2021,
only a few regions (Dnipropetrovsk, Odesa, and
Kharkiv regions) had indicators of more than 2 cases.
In 2022-2023, a significant number of regions reported
no cases, which may indicate a decrease in vertical
transmission or insuflicient testing coverage.

The situation in the eastern regions deserves special
attention, where, after 2021, the data is incomplete (in
particular, the Luhansk region), which limits the pos-
sibility of a full analysis. In addition, in 2022-2024,
zero values of the indicator were recorded in many
regions, which requires a critical assessment, taking
into account possible undercounting.

In general, the obtained results demonstrate a signi-
ficant decrease in the number of HIV-positive children
detected at an early age, which may be related to the
improvement of the effectiveness of PMTCT programs,
the expansion of access to antiretroviral therapy among
pregnant women, and the improvement of the organi-
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zation of medical support. At the same time, for an ob-
jective assessment of effectiveness, an analysis of rela-
tive indicators is necessary, in particular, the frequency
of vertical transmission among all examined children,
as well as the level of coverage by PCR diagnostics.

The obtained results are consistent with the global
trends in reducing the level of vertical transmission of
HIV, provided effective implementation programs of
PMTCT. According to a number of international stu-
dies, including, and the World Health Organization
(WHO) reports, the timely appointment of antiretro-
viral therapy to pregnant women can reduce the risk of
HIV transmission to less than 2%. Similar results are
demonstrated by countries with a high level of cove-
rage of PMTCT, where indicators of early infection of
children are isolated [6].

As noted by a number of authors, including re-
searchers in the field of public health and epidemio-
logy of HIV infection, early diagnosis using PCR is
critical for the timely detection of infected children
and initiation of treatment. Some studies emphasize
that a delay in diagnosis, even for a few months, can
significantly worsen the prognosis for a child, while
early detection significantly increases the effectiveness
of antiretroviral therapy [7].

The data obtained in our study regarding the gra-
dual decrease in the number of HIV-positive children
in Ukraine in 2016—2024 indicate positive changes in
the field of medical care for HIV-positive pregnant
women. Similar trends are described in the scientific
works of Ukrainian researchers, who note the expan-
sion of access to testing, improvement of treatment
adherence, and improvement of clinical protocols for
pregnancy management in women with HIV [8]. At
the same time, as some authors emphasize, the decrease
in the absolute number of cases does not always direct-
ly reflect a real decrease in the level of vertical trans-
mission, since this indicator depends on the coverage
of the survey [9]. Our study used absolute values,
which is a limitation because the lack of data on the
total number of children examined does not allow us to
calculate the frequency of transmission. This is consis-
tent with the position of researchers who emphasize
the need to use relative indicators for a more accurate
assessment of the effectiveness of PMTCT [10].

The influence of external factors, in particular mili-
tary operations, on the health care system of Ukraine
requires special attention. As noted in modern publica-
tions, the war leads to disruption of access to medical
services, population migration, and complication of the
epidemiological surveillance system. This may explain
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the sharp decline in rates between 2022 and 2024, which
may in part be the result of underreporting of cases.

The obtained results are generally consistent with
the literature data and indicate positive changes in the
field of prevention of vertical transmission of HIV in
Ukraine. At the same time, they emphasize the need
for further research using complex indicators and tak-
ing into account the impact of socio-economic factors
on the health care system [11].

Conclusions

As aresult of the conducted research, a pronounced
trend towards a decrease in the number of HIV-positive
children under the age of 2 months born to HIV-positive
mothers in Ukraine in 2016—2024 was established. The
total reduction of the indicator was 89.5%, which indi-
cates a significant improvement in the epidemiological
situation regarding the vertical transmission of HIV.
The most intensive decrease was observed in 2016—
2020, with subsequent stabilization and a decrease in the
number of cases to single values in most regions.
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the organization of medical support for pregnant wo-
men with HIV. At the same time, the sharp decrease in
indicators in 2022—2024 requires careful interpretation
in connection with the possible influence of military
actions, which could lead to a decrease in survey cove-
rage and incompleteness of statistical data. Further
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objective assessment of the effectiveness of PMTCT.
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