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Transmission of human immunodeficiency virus (HIV) from mother to child remains an urgent public health problem, as it determines the formation of
new cases of infection among children. Early diagnosis by polymerase chain reaction (PCR) is a key tool for detecting infection in newborns and as-
sessing the effectiveness of preventive measures.

Aim — to analyze the dynamics of the frequency of HIV transmission from mother to child based on the results of early PCR diagnostics in Ukraine
and its regions in 2016—-2024.

Materials and methods. A retrospective analysis of statistical data of the Public Health Center of the Ministry of Health of Ukraine on the frequency
of mother-to-child transmission of HIV expressed per 100,000 live births was conducted. Methods of descriptive epidemiology, analysis of dynamic
series, and comparative regional analysis were used. The data were generated on the basis of official reporting and the HIV infection monitoring
system in Ukraine.

Results. A decrease in the frequency of mother-to-child transmission of HIV in Ukraine was established from 14.4 per 100,000 live births in 2016 to
8.5in 2020. In 2021, the indicator remained relatively stable (8.8); however, in 2022-2023, its growth was observed to be 10.7 and 10.0, respectively.
In 2024, a sharp decrease in the indicator to 3.5 was noted. A significant interregional variability of indicators was revealed with the presence of both
high values and numerous zero levels, which may be related to the effect of small numbers and uneven coverage of early diagnosis.

Conclusions. In Ukraine, there is a general tendency to decrease the frequency of HIV transmission from mother to child, but in 2022-2023, a de-
stabilization of indicators was noted. Significant regional variability and the presence of zero values may indicate a limitation of access to early PCR
diagnostics. The obtained results emphasize the need to strengthen the system of monitoring, early detection, and prevention of HIV transmission
from mother to child.
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AvHamika yacTtotn nepegadi BlJ1 Big maTepi oo autnHn 3a gaHMmn paHHboI MNJIP-giarHocTnkm

B YKpaiHi Ta il perioHax y 2016—2024 pokax
FO.0. PaHptok, O.M. Kozap
BYKOBVHCBKWI AepXXaBHUIA MEANYHNI YHIBEPCUTET, M. YepHiBLi, YkpaiHa

MNepepnaya sipycy imyHodediunty noanHn (BIJT) Big mMatepi 4O AUTUHM 3aNWLLAETLCA aKTyanbHOIO MPOONEMOKD TPOMaACHKOrO 340POB’A, OCKIIbKU
BY3Ha4Yae (OpMyBaHHA HOBKMX BMMNAKIB IHIKYBAHHS cepefl AUTAYOro HaceneHHs. PaHHaA AiarHOCT1Ka MeToA0oM NONIMEPasHOT NaHLIIOrOBOT peakLi
(MJIP) € KNIOYOBNM IHCTPYMEHTOM BUABNEHHSA IH(EKLITY HOBOHAPOMKEH X Ta OUIHKM e(EeKTUBHOCTI NPOMINaKTUYHNX 3ax0iB.

MerTa — npoaHanizysatu AvHamiky 4actoti nepeaadi BlJ1 Big Matepi 40 ANTUHN 3@ pe3ynbtatami paHHbOT [1P-AiarHoCTMKI B YKpaTHi Ta I perioHax
y 2016—2024 pokax.

Martepianu Ta meToam. [1poOBEAEHO PETPOCNEKTUBHNI aHanis CTaTucCTMUHUX AaHyx LIeHTpomM rpoMaackkoro 300pos’s MO3 YKpaiHu Woao 4actoTm
nepepaadi BIJ1 Big matepi 40 anTnHK, BupaxeHor Ha 100 000 xXrBOHapOm/KeHNX. BUKOPHUCTaHO MeTOAM ONVMCOBOT €MiAeMIoNori, aHani3y ANHaMiuHNX
pAAIB Ta NOPIBHANBHOIO perioHansHOro aHanisy. JaHi cchopmMoBaHO Ha OCHOBI OQILIHOT 3BITHOCTI Ta CUCTEMU MOHITOPUHIY BIJT-iHdekuii B YkpalHi.
PesynbraTtin. BCTaHOBNEHO 3HMKEHHA YacToTn Nepeaadi BIJST Bia matepi 4o AnTnHY B YKpalHi 3 14,4 Ha 100 000 xuBoHapoaxeHvx y 2016 poui Ao
8,5y 2020 poui. ¥ 2021 poui NoKasHNK 3anmnaBcs BiAHOCHO cTabinbHUM (8,8), oaHak y 2022-2023 pokax CnocTepiranoca oro 3poctaHHd A0
10,7 Ta 10,0 BignosiaHo. ¥ 2024 poui cnoctepiranocs piske 3HmkeHHA nokasHuka Ao 3,5. BuaBneHo 3HauHy MixxperioHanbHy BapiabenbHiCTb
NOKAa3HVKIB I3 HAABHICTIO 9K BUCOKMNX 3HAYEHb, TAK | UNCNIEHHMX HYNBOBUX PIBHIB, WO MOXE OyTV NMOB'A3aHO 3 e(HeKTOM Manux Yncen 1a
HEPIBHOMIPHIM OXOMIEHHAM PaHHBOKO AlarHOCTUKOIO.

BucHoBKMU. B YKpalHi cnoctepiraeteCs 3aranbHa TEHASHUIA 10 3HUXEHHA YacToTy nepeaadi BIJT Bia matepi 40 AnTuHK, oaHak y 2022—-2023 pokax
NPOCTEXEHO AeCTabINI3aLI0 MOKA3HMKIB. 3Ha4Ha perioHanbHa BapiadebHICTb Ta HAABHICTb HY/1b0BKX 3HAYEHb MOXYTb CBIAUNTI MPO OOMEXEHHS
L[OCTyNy A0 paHHbOoT M1P-aiarHocTrkm. OTprMaRi pe3yNsbTaTV HarONOLLYIOTh Ha HEOOXIAHOCTI MTOCUNEHHS CUCTEMU MOHITOPUHIY, DAHHBOrO BUSBNEHHS
Ta npodinaxkTvky nepeaadi BIJT Bia matepi 40 AUTUHM.

ABTOPV 389BNAI0Tb NPO BIACYTHICT KOHMNIKTY IHTEpeciB.

KntoyoBi cnoBa: BipyC imyHoaediunty ntoanHi (BIJ1), XiHKKW, paHHS AlarHOCTVIKa, NoNiMepasHa naHuiorosa peaduid (MJ1P), aitu.
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Introduction

Infection caused by human immunodeficiency
virus (HIV) remains one of the leading public
health problems in the world and in Ukraine, parti-
cularly in the context of affecting women of repro-
ductive age and the risk of infection of children [1].
The transmission of HIV from mother to child is
a key way of forming new cases of infection in the
child population, which determines the need for con-
stant epidemiological monitoring and improvement
of preventive measures [2].

Thanks to the implementation of modern ap-
proaches to prevention, in particular, antiretroviral
therapy in pregnant women and newborns, the level
of HIV transmission from mother to child has de-
creased significantly. At the same time, the effective-
ness of these measures largely depends on the timely
detection of infection in children. In this sense, early
diagnosis using the polymerase chain reaction me-
thod is particular important, as it enables the virus
the detection of the virus during the first few months
of a child’s life, regardless of the presence of maternal
antibodies [3].

In Ukraine, the system of epidemiological surveil-
lance of HIV infection involves the regular collec-
tion and analysis of data on the transmission of HIV
from mother to child, which is carried out by the
Public Health Center of the Ministry of Health of
Ukraine. The assessment of the dynamics of such in-
dicators, expressed as a frequency per 100,000 live
births, allows for determining the effectiveness of
prevention programs, as well as identifying regional
features and problem areas [4].

However, the interpretation of these indicators
requires caution, as they may depend on the complete
coverage of early diagnosis, the availability of medi-
cal services, and socio-economic factors [5]. The
study of changes in these indicators in the context of
modern challenges affecting the health care system
and the population’s access to medical care is espe-
cially relevant. In particular, disruptions in the logis-
tics of medical services, migration processes, and
changes in the structure of care provision can affect
the timeliness of testing and case registration [6].

Analysis of the dynamics of the frequency of HIV
transmission from mother to child based on the re-
sults of early polymerase chain reaction (PCR) di-
agnostics is an important tool for evaluating the ef-
fectiveness of measures to combat HIV infection and
justifying further management decisions in the field
of public health. The obtained results can be used to
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optimize preventive programs, increase the availabi-
lity of diagnostics, and improve the quality of medi-
cal care for mothers and children.

Aim — to analyze the dynamics of the frequency of
HIV transmission from mother to child based on the
results of early PCR diagnostics in Ukraine and its
regions in 2016—-2024.

Materials and methods of the study

The study has a retrospective descriptive nature
and is based on the analysis of official statistical data
on HIV in Ukraine. The source of information was
the summarized data of the Public Health Center of
the Ministry of Health of Ukraine, obtained as part
of routine epidemiological surveillance.

The object of the study was the frequency of HIV
transmission from mother to child based on the re-
sults of early diagnosis by PCR, expressed per
100,000 live births. The analysis includes data for
2016-2024 for Ukraine as a whole and by adminis-
trative-territorial units.

The work uses methods of descriptive epidemio-
logy, in particular, analysis of dynamic series to as-
sess changes in indicators over time. Absolute and
relative frequency changes were calculated, general
trends (increase, decrease, stabilization) were deter-
mined, and interregional variability was assessed.
The comparative analysis was carried out by com-
paring the indicators between individual regions
and the average value for Ukraine. Special attention
is paid to the interpretation of indicator fluctua-
tions, taking into account the possible influence of
the effect of small numbers, which is characteristic
of intensive indicators with a small number of
events. We also took into account the potential in-
fluence of incomplete coverage of early diagnosis by
the PCR method on the formation of indicators in
different regions.

Statistical data processing was carried out using
standard approaches to the analysis of medical and
statistical information without the use of complex
mathematical models. The results are presented in
the form of generalized indicators, tables and their
analytical description, which made it possible to as-
sess the dynamics and regional features of the stu-
died phenomenon.

Results of the study and discussion

Analysis of the frequency of mother-to-child trans-
mission of HIV based on the results of early PCR
diagnostics in Ukraine in 2016—2024 demonstrated
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clearly expressed dynamics of indicator changes and
significant interregional variability. At the national
level, a gradual decrease in frequency has been estab-
lished in 2016—2020: from 14.4 to 8.5 per 100,000 live
births. The absolute decrease was 5.9, which corre-
sponds to a relative decrease of 41.0%. The most pro-
nounced decrease was observed in the period of
2016-2017 (-1.5; -10.4%) and 2019-2020 (-2.0;
-19.0%). In 2021, the indicator remained stable (8.8),
which is only 3.5% more compared to 2020.

In 2022, the frequency increased to 10.7 (+1.9;
+21.6% compared to 2021), and in 2023 the indicator
slightly decreased to 10.0 (-0.7; -6.5%). In 2024,
asharp decrease to 3.5 was noted, which is 65.0% less
compared to 2023 and is the lowest value for the en-
tire period (Table).

The regional analysis showed a significant ampli-
tude of fluctuations of the indicator. In 2016, the
range of variation was from 0 to 46.4 per 100,000 live
births (Kherson region), while the indicator was
41.6 in Odesa region, and 29.0 in Dnipropetrovsk re-
gion. In 2017, the maximum values were recorded in
Dnipropetrovsk (40.9) and Mykolaiv (40.5) regions.

In 2018, an increase in indicators was observed in
anumber of regions, in particular in the Luhansk re-
gion — up to 55.7, which became one of the highest
values for the entire period. In 2019, the maximum
values were recorded in Dnipropetrovsk (45.2) and
Mykolaiv (38.2) regions.

Particularly pronounced peak values were ob-
served in 2020: in the Luhansk region — 66.1 (the
highest value for the entire study period), in the
Kirovohrad region — 51.5, and in the Kherson re-
gion — 28.2.In 2021, the maximum values were lower,
but remained significant: Dnipropetrovsk — 30.8, Lu-
hansk — 29.8, Odesa — 25.9.

In 2022, new peak values were recorded, in parti-
cular in the Kherson region — 54.2, Zaporizhzhia —
47.9, and Donetsk — 37.2. In 2023, the highest values
were recorded in Kirovohrad region — 47.1 and
Kharkiv region — 27.3. In 2024, the maximum values
decreased significantly: Kharkiv — 26.1, Kiro-
vohrad — 25.4.

An important feature is a significant proportion of
zero values. On average, between 40% and 60% of
regions had zero readings each year, and this trend
continued throughout the study period. For example,
in 2018, more than half of the regions had no regis-
tered cases, and in 2024, the majority of regions were
also characterized by zero values. The coefficient of
variation of the indicator between regions was high
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in all years of observation, which indicates significant
heterogeneity. The amplitude of fluctuations in dif-
ferent years exceeded 40—60 per 100,000 live births,
which confirms the pronounced instability of regio-
nal indicators.

In general, the obtained results demonstrate that,
despite the general decrease in the frequency of HIV
transmission from mother to child in 2016-2020, the
variability of the indicator increased, the appearance
of sharp peak values in certain regions, and the pre-
servation of a significant share of zero levels. This
testifies to the complex nature of the dynamics of the
studied indicator and the unevenness of its distribu-
tion in Ukraine.

The obtained results indicate the presence of po-
sitive dynamics in reducing the frequency of HIV
transmission from mother to child in Ukraine in
2016-2020. The decrease in the rate by 41.0% during
this period is probably related to the expansion of ac-
cess to antiretroviral therapy among pregnant wom-
en, the improvement of the quality of antenatal care,
and the implementation of modern approaches to the
prevention of infection transmission. The obtained
data are consistent with global trends in reducing
mother-to-child transmission of HIV, which is in line
with World Health Organization (WHO) goals [11].

However, the further dynamics of the indicator in
2021-2023 were characterized by instability and an
increase in frequency, which may be due to the influ-
ence of external factors, in particular, a violation of
access to medical services, a decrease in the coverage
of preventive programs, and early diagnosis. The in-
crease of the indicator in 2022 by 21.6% compared to
the previous year indicates a possible deterioration of
the effectiveness of the infection control system in
the conditions of crisis changes [8].

An important result of the study is the identifica-
tion of significant interregional variability of indica-
tors. The presence of both high (more than 50 per
100,000 live births) and zero values in different re-
gions indicates uneven access to medical services,
differences in the organization of care, and possible
peculiarities of case registration [9]. At the same
time, it should be taken into account that the studied
indicator is intensive, so its significant fluctuations
may be due to the effect of small numbers, when even
a small number of cases significantly affects the fre-
quency level [ 7]. The high proportion of zero values,
which was observed in a significant number of regions
during the entire period of the study, requires special
attention. Such results may reflect not only the ab-
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sence of mother-to-child transmission of HIV, but
also insufficient coverage of early PCR diagnosis or
limited access to testing [10].

A sharp decrease in the indicator in 2024 to 3.5 per
100,000 live births requires careful interpretation, as
it may be related to both a real improvement in the
epidemiological situation and incomplete or delayed
reporting of statistical data.

The results of the study emphasize the need for
further improvement of the early diagnosis system,
ensuring equal access to medical services in the re-
gions, and improving the quality of epidemiological
surveillance of mother-to-child transmission of HIV
in Ukraine.

Conclusions

In the course of the study, it was established that
in Ukraine in 2016—2020, there was a steady decrease
in the frequency of HIV transmission from mother to
child based on the results of early PCR diagnostics
from 14.4 to 8.5 per 100,000 live births, which indi-
cates an increase in the effectiveness of preventive
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measures. In 2021, the indicator remained stable, but
in 2022-2023, its growth was noted, which indicates
the destabilization of the epidemiological situation.

Significant interregional variability of indicators
was revealed, which was manifested by the presence
of both high values and numerous zero levels. This
may be due to differences in the availability and
quality of medical services, as well as the influence
of small numbers in the formation of intensive indi-
cators.

A high proportion of zero values probably indi-
cates not only the absence of cases of transmission,
but also possible limitations in the coverage of early
diagnosis by the PCR method. A sharp decrease in
the indicator in 2024 requires further study, taking
into account the completeness of statistical data.

The obtained results confirm the need to further
improve the system of early diagnosis, increase the
availability of medical care, and ensure effective epi-
demiological surveillance of HIV transmission from
mother to child in Ukraine.
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