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Endometrial cancer (EC) is one of the most common gynecological malignancies in Ukraine. Since February 2022,
the Sumy region has experienced security and logistical changes that may affect cancer diagnosis. The aim was to
assess EC incidence among women in the Sumy region during the pre-war (2017-2021) and war (2022-2024) peri-
ods and the proportion of advanced (Ill-1V) stages. A retrospective population-based study used open data from the
National Cancer Registry of Ukraine bulletins No. 19-26. Newly registered cases, incidence rates, stage distribution,
and oncological care indicators were analyzed. Proportions were compared using Pearson’s x? or Fisher’s exact test;
p < 0.05 was significant. Registered cases decreased from 216—253 annually in 2017-2019 to 178 in 2020 and 144
in 2022, then increased to 229 in 2023 and 225 in 2024. Stage IlI-1V cases increased from 8.7% in 2017 to 19.2% in
2022, then decreased to 11.4% in 2023 and 13.1% in 2024. No significant difference was found between pre-war and
war periods (12.4% vs. 13.9%; p > 0.05). One-year mortality was highest in 2022 (10.8%). The wartime period was
associated with reduced EC detection and more advanced cases in 2022, with indicators approaching pre-war levels

in 2023-2024.
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Connection of the publication with planned re-
search work.

The work was carried out within the framework of
the research work “Liquid biopsy of the endometrium:
development of an innovative approach to in vitro di-
agnostics of oncopathology” (state registration number
0126U000779).

Introduction.

Malignant neoplasms (MN) of the uterine corpus
(C54 according to ICD-10), the vast majority of which
are endometrial cancer (EC), occupy one of the lead-
ing places in the structure of oncological morbidity in
women. According to GLOBOCAN 2022 estimates, more
than 420,000 new cases are registered worldwide every
year. In highly developed countries, the increase in the
incidence of EC is associated primarily with the spread
of obesity and metabolic disorders, as well as changes in
the age structure of the population [1-3].

The specificity of this nosology is that it has an early
and clinically pronounced symptom — abnormal uterine
bleeding, in particular in postmenopause. That is why,
under normal health care system conditions, up to 75—
85% of cases are detected at stages I-Il, and the five-year
survival rate at stage | exceeds 90% [2, 4]. This makes EC
an important indicator of access to medical care and the
timeliness of diagnosis, as the delay between symptom
onset, seeking medical care, and confirmation of diagno-
sis can affect the stage at which the disease is detected.

Over the past decade, the Ukrainian oncology service
has experienced two consecutive systemic shocks. The
first was the COVID-19 pandemic, during which most
countries recorded a significant decrease in newly diag-
nosed oncological cases due to restrictions on planned
care and reduced patient referrals. Studies show that a
delay in diagnosis can lead to an increase in cancer mor-
tality in the following years [5-7]. The second and much
more powerful was the full-scale armed attack by the
Russian Federation on February 24, 2022. The interna-
tional oncology community immediately pointed out the
risk of excess cancer mortality in Ukraine due to delays

in diagnosis and treatment, damage to infrastructure,
and large-scale population displacement [8-10]. At the
same time, generalized nationwide estimates hide signif-
icant regional heterogeneity. Sumy region is a border re-
gion that, from the first days of the invasion, suffered the
occupation of part of its territory, and later, systematic
shelling of the border strip, evacuation of the population
from individual communities, and disruption of the re-
gional oncology center’s transport accessibility. Region-
al studies that would trace the impact of these factors
on a specific nosology for the entire available period of
martial law remain isolated and, with regard to EC in the
Sumy region, are practically absent. This determines the
relevance of this work.

The aim of the study.

To assess the dynamics of the incidence of malignant
endometrial neoplasms among the female population
of the Sumy region in the pre-war (2017-2021) and war
(2022—-2024) periods. To test the hypothesis that mar-
tial law conditions led to a decrease in the number of
registered cases with a simultaneous increase in the
proportion of advanced (IlI-IV) stages, which would in-
dicate later patient referral and disruption of the diag-
nostic route.

Object and research methods.

A retrospective population study was conducted
using publicly available statistical data. Only publicly
available data were used. Since access to personalized
medical information was not required, patient-informed
consent was not required.

Data sources. The primary source was the bulletins
of the National Cancer Registry of Ukraine (NKRU) No.
19-26 (issues “Cancer in Ukraine” for 2016-2017, 2017-
2018, 2018-2019, 2019-2020, 2020-2021, 2021-2022,
2022-2023 and 2023-2024), section “C54 uterine cor-
pus neoplasms”, tables 3 and 4 (operational information
by region) and table 2 (revised indicators) [11-14]. Data
on the female population of the region up to 2022 are
based on official estimates from the State Statistics Ser-
vice of Ukraine [15].

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meguuuxu — 2026 — Bun. 3 (182) / Bulletin of problems in biology and medicine — 2026 - Issue 3 (182)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/

247



KNIHIYHA TA EKCMEPUMEHTAIbHA MEQULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

Observation periods. The pre-war period is defined
as 2017-2021, the martial law period as 2022-2024. It
should be emphasized separately that, as of the time
of preparing the work, the latest available issue is the
NKRU bulletin No. 26 (“Cancer in Ukraine, 2023-2024"),
which contains revised data for 2023 and operational
data for 2024. Data for 2025 have not yet been pub-
lished at the time of writing, since the verification and
publication cycle of the NKRU bulletin is approximately
1.5 years. Therefore, the war period is analyzed as three
years (2022-2024), not four.

Table 1 - Incidence of malignant neoplasms of the uterine

corpus (C54) in Sumy region, 2017-2024

ond, the stage-level percentage distributions published
by the NKRU total 92-96%, not 100%, so the absolute
numbers do not cover all registered cases. Given this,
the periods were compared using the I-Il:1lI-IV ratio
among cases with a documented stage. Third, starting
with operational data for 2022 (bulletin No. 24), the
NKRU stopped publishing intensive indicators by region
because the State Statistics Service of Ukraine did not
publish population data. The latest published table of
regional indicators refers to revised data for 2021, for
2022-2024, the intensive indicator is given in the form
of scenario calculations, and not as a published
indicator (according to the formula: incidence
= number of new cases / female population x

Notes: * —in brackets is the revised number of cases according to the next bulletin
of the National Commission for the Elimination of Racial Discrimination; n/a — the
indicator was not calculated by the National Commission for the Elimination of
Racial Discrimination due to the lack of reliable data on the population of the region.
Source: National Commission for the Elimination of Racial Discrimination Bulletins

No. 19-26.

Indicators analyzed. The study analyzed the absolute
number of first-time registered cases and deaths from
EC: the intensive incidence rate per 100,000 female pop-
ulation, as well as the distribution of newly detected pa-
tients by disease stage (I, II, Ill, 1V, stage not established),
with subsequent grouping into early (I-11) and advanced
(I1-1V) stages. The quality of oncological care indicators
was separately evaluated, in particular, the proportion
of morphologically verified diagnoses, the proportion of
patients detected during preventive examinations, cov-
erage of special treatment, and one-year mortality.

Limitations. First, in bulletins No. 19 and No. 20, stag-
es | and Il are listed together (I-11), so a detailed break-
down of I vs. Il is only available from 2019, although this
does not affect the main analysis (I-Il vs. llI-IV). Sec-

per 100,000 | Ukraine, 100,000), and is not an officially published in-
Year Newtc):ases, Deciase"' el 10|0;900 female | P° 1001000 dicator. Fourth, the C54 rubric covers all malig-
ans. abs. | population | 5 jation poSLnI:t?on nant neoplasms of the uterine body, although
2017 553 65 3.0 423 333 endometrial cancer makes up the vast majori-
- - - ty, but not all 100%.

2018 216 63 198 365 33.8 Statistical processing. Comparison of I

2019 248 51 23.0 425 34.1 | >tatistical p g. ~omparison or qua
itative indicators between groups was carried

2020 178 50 16.7 30.9 29.4 . 2

5021 01 26 o1 353 318 out using the Pearson ¥? test; when expected
" : : : frequencies were small, Fisher’s exact test was
2022 | 144 (157)* 45 n/a n/a n/a used. To assess the differences between peri-
2023 | 229 (238) 36 n/a n/a n/a ods, the odds ratio (OR) with a 95% confidence
2024 225 52 n/a n/a n/a interval (Cl) was calculated. Differences were

considered statistically significant at p < 0.05.
Statistical analysis was performed using com-
puter programs, and the results were present-
ed as tables and graphs.

Research results and their discussion.

Dynamics of the absolute number of cases
and the intensive index. The main characteristics of the
incidence of malignant neoplasms of the uterine body
in Sumy region for 2017-2024 are given in table 1 and
figure 1.

In the pre-war period, the dynamics were not mo-
notonous. In 2017-2019, the absolute number of cases
fluctuated between 216 and 253 per year (on average,
239), and the intensive indicator — between 36.5 and
42.5 per 100 thousand female population, consistently
exceeding the average Ukrainian level (33.3-34.1). That
is, the Sumy region throughout the entire pre-war peri-
od belonged to the regions with an increased incidence
of this nosology.

The first sharp drop occurred in 2020, the year of the
COVID-19 pandemic: 178 cases were registered, which
is 70 cases, or 28.2%, less than
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Figure 1 — Absolute number of new cases of C54 and intensive incidence rate per 100 thousand
female population, Sumy region, 2017-2024.

full-scale invasion

in 2019. The intensive indicator
s decreased from 42.5 to 30.9
per 100 thousand (-27.3%).
For comparison, in Ukraine as
a whole, the decrease was al-
most half as large (from 34.1
to 29.4 per 100,000 (-13.8%)).
Thus, the “Covid drop” in the
Sumy region was significantly
deeper than the national one.
In 2021, there was a partial,
but incomplete recovery — 201
cases (35.3 per 100 thousand),
that is, the 2019 level was not
reached.
The second and deepest
drop occurred in 2022. Accord-
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ing to the operational data of %
the National Commission for

the Elimination of Racial Dis-
crimination in the region, only
144 cases were registered —
28.4% fewer than in 2021 and
34.3% fewer than the average
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pre-war level (219.2 cases per
year). This is the lowest figure
for the entire observation pe-
riod. A revision of the register
later raised this figure to 157
cases, indicating an incomplete
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the invasion, but even the re- * a1 2018
vised value remains the lowest
in the series.

What happened next is fun-
damentally important. In 2023, the number of registered
cases increased to 229 (revised to 238), and in 2024, it
was 225. That is, in the second year of martial law, reg-
istration did not simply resume, but returned to the av-
erage pre-war level (219.2). The average annual number
of cases for 2022-2024 was 199.3, compared to 219.2
in 2017-2021, i.e., a decrease of 9.1%. This decrease is
almost entirely due to one anomalous year, 2022.

The above comparison of absolute numbers has a
fundamental limitation that warrants discussion sep-
arately. The absolute number of cases depends on the
size of the risk group, and the female population of the
Sumy region changed during the war due to internal
displacement, evacuation from border communities,
women’s departure abroad, and reduced accessibility of
certain territories. The calculation, inverse to the pub-
lished NKRU indicators, gives the following estimates
of the female population of the region: 598.1 thousand
people in 2017, 591.8 thousand in 2018, 583.5 thousand
in 2019, 576.1 thousand in 2020, and 569.4 thousand
in 2021, i.e., a reduction of 4.8% over the five pre-war
years, mainly due to natural decline. After 2021, offi-
cial regional population estimates were not published,
so the NKRU stopped calculating intensive indicators at
the oblast level. To assess how much this factor could
change the conclusions, we performed a scenario calcu-
lation (figure 2, table 2). Even in the most conservative
scenario, which assumes that the female population of
the region remained at the 2021 level, the intensive in-
dicator in 2023 would be 40.2,

2019 2020 2021 2022 2023 2024

Figure 2 — Scenario assessment of the intensive incidence rate of C54 in 2022-2024 under different
assumptions regarding the reduction of the female population of the Sumy region.

Table 2 — Scenario assessment of the intensive
incidence rate of C54 in 2022-2024, depending
on the assumption of a reduction in the female
population of the Sumy region
(per 100,000 female population)

Scenario of female population
decline relative ?o 2021 A AL A
0% (569,4 thousand) 25.3 40.2 39.5
-5% (541,0 thousand) 26.6 42.3 41.6
-10% (512,5 thousand) 28.1 44.7 43.9
-15% (484,0 thousand) 29.8 47.3 46.5
-20% (455,5 thousand) 31.6 50.3 49.4

Notes: The average intensive rate for 2017-2021 was 37.5 per 100,000
female population. The calculation was made based on the NKRU’s
operational data on the absolute number of cases using the formula:
incidence = number of new cases / female population x 100,000.
the pre-war level, a typical picture of “overshooting” of
cases not detected in 2022.

Structure by stages. The distribution of newly diag-
nosed patients by stages is shown in table 3 and figure 3.

In 2017-2022, the proportion of EC cases detected
at stages llI-IV generally increased, although the rate
varied by year: from 8.7% in 2017 to 19.2% in 2022.
The highest rate was recorded in 2022. The difference
between 2017 and 2022 was statistically significant
(x>=7.56; p=0.006). When comparing the periods 2017—
2019 and 2020-2022, the proportion of cases at stag-
es IlI-IV was higher in the second period (p=0.013). In
2023-2024, the proportion of cases at stages IlI-IV de-
creased to 11.4% and 13.1%, respectively. At the same

and in 2024, 39.5 per 100
thousand, i.e., it would ex-
ceed the average pre-war level
(37.5). Under a more realistic
assumption of a 10-20% re-
duction in the female popula-
tion, the corresponding values
increase to 44.7-50.3 in 2023
and 43.9-49.4 in 2024. This
means that the decrease in
the absolute number of cases
in 2022 cannot be explained
solely by demographic losses: o
in 2023-2024, under the same
demographic assumptions, the
intensive incidence exceeded

100
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Figure 3 — Distribution of newly diagnosed patients with C54 by stages, Sumy region, 2017-2024.
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Table 3 — Distribution of newly diagnosed patients with C54 by stage,
Sumy region, 2017-2024, % of all newly diagnosed

verified diagnoses remained
high throughout the period

Stage not | Froportion of stage lll-IV (95-1_908-(.5%)' with a minimum

Year I 1l 11l 1] IV =V D ineq| €@5€s among cases with a of 95.1% in 2022. Coverage of
known stage, % primary patients with special

2017 - - |80|69 |09 | 78 2.1 8.7 treatment was stable (87.0-
2018 - - | 7722 | 97 | 29 | 126 2.4 14.0 90.4%) and, even in 2022, was
2019 746 | 103 | 849 | 6.9 | 3.0 | 9.9 1.7 10.4 88.9%, indicating the preserva-
2020 677 | 96 | 773 | 10.2 | 1.2 | 11.4 3.6 12.9 tion of the operational capaci-
2021 676 | 106 | 78.2 | 12.8 | 3.2 | 16.0 1.6 17.0 ty of the regional oncological
2022 63.7 | 81 | 71.8|11.9 | 5.2 | 171 3.0 19.2 service. Instead, one-year mor-
2023 71.4 | 105 | 819 | 76 | 2.9 | 10.5 1.4 11.4 tality, which is the most sensi-
2024 715 | 87 [80.2 ] 9.2 | 29 | 121 3.9 13.1 tive marker of neglect, in the

Notes: In the NKRU bulletins No. 19 and No. 20, stages | and Il are presented together. The published
percentage distributions total 92-96%, so the last column shows the normalized proportion of stages

I1I-IV among cases with documented stage.

time, in the general comparison of the pre-war and
war periods, no statistically significant difference was
found: 12.4% in 2017-2021 versus 13.9% in 2022-2024
(x*=0.62; p=0.431) (table 4).

Comparison with national data (figure 4) helps to
interpret these fluctuations. In Ukraine as a whole, the
share of common stages increased smoothly and mono-
tonically - from 12.3% in 2017 to 16.7% in 2023. Sumy
region started from a significantly lower level (8.7% ver-
sus 12.3% in 2017), that is, it had a better stage struc-
ture, but in 2021-2022 it exceeded the national indi-
cator (17.0 and 19.2% versus 15.6 and 16.3%), and in
2023-2024 it again fell below it (11.4 and 13.1% versus
16.7 and 14.7%). Thus, the region exhibited a brief but
distinct “war anomaly” against the backdrop of a slow
national deterioration.

Quality indicators of oncological care. The described
picture is indirectly confirmed by indicators of diagnos-
tic quality (table 5). The proportion of morphologically

Table 4 — Comparison of the structure by stages between the pre-war
period and the martial law period, Sumy region

cohort of patients identified in
2022 reached 10.8% —the high-
est level for the studied period
2017-2023 (only in the 2016
cohort it was higher — 13.2%) and 1.6 times higher than
in the 2021 cohort (6.6%). In the 2023 cohort, this indi-
cator decreased to 7.8%.

Particular caution is required by the detection rate
during preventive examinations, which in the region in-
creased from 42.5% in 2017 to 79.5% in 2023, while the
average Ukrainian level over the same period decreased
from 41.5% in 2017 to 22.9-24.5% in 2023-2024. Such
a gap of more than threefold is difficult to explain by
the actual expansion of preventive examinations under
martial law. More likely, it reflects the regional peculiar-
ities of accounting and coding of the detection channel.
Therefore, this indicator should not be interpreted as ev-
idence of improved early detection.

The results obtained allow us to give a differentiated
answer to the key research question. Thus, the war led
to a sharp decrease in the number of registered cases
of EC in the Sumy region, and this decrease was accom-
panied by the highest propor-
tion of advanced stages and
the highest one-year mortality

Total number of | I-Il | ll-IV | Stagenot |Proportion of stage Ili-| for t'he entir(? pe'riod. This is

Period registered cases, |cTagis, | ctagia, |determined, | IV cases among cases | consistent with international

abs. abs. abs. abs. with a known stage, % | estimates, according to which

2017—2021 armed conflict causes delays
(pre-war period) 1096 880 124 23 124 in diagnosis, interruption of
|2022—292;1 (martial 598 a7 76 16 13,9 treatment, a.nd an increase in
aw period) the proportion of advanced

Notes: Absolute numbers by stage are reconstructed from percentage distributions published by the
National Cancer Institute. Their sum is less than the total number of registered cases for reasons stated

in the “Object and Methods” section.

forms [8, 9, 10], and every four
weeks of treatment delay in-
creases the risk of death by ap-
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-
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=@- Sumy region
=@~ Ukraine

proximately 6-8% [6].
However, this effect turned
out to be much less long-last-
ing than could be expected.
Already in 2023, both the num-
ber of registered cases and the
stage structure returned to
pre-war values, and scenario
calculations of the intensive
indicator indicate that in 2023—
2024, the actual detection rate
exceeded the pre-war level.
The most likely explanation
is a partial catch-up of cases

2017 2018 2019 2020 2021

Figure 4 — Proportion of stage Il1-1V cases among cases with a known stage, %: Sumy region

compared to Ukraine, 2017-2024.

2022

missed in 2022: in 2023, some
women whose symptoms ap-
peared in the first year of the

2023 2024
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invasion were included in the registry.
This also explains why the peak of one-

Table 5 — Quality indicators of oncological care for C54,

Sumy region, 2017-2024, %

year mortality was recorded in the 2022 ) Detected during| Received | Did not survive one year
Morphologically ] e . .
cohort. Year o preventive specialized [among those diagnosed in
. . verified L .
Equally important, the shift towards examinations | treatment the current year
advanced stages was not caused by the [2017 98.0 42.5 89.3 8.0
war. It began at least in 2020: the propor- | 2018 98.6 43.2 88.3 6.3
tion of stages IlI-IV increased from 9.9% |2019 97.2 45.7 87.5 6.8
in 2019 to 12.9% in 2020 and 17.0% in | 2020 96.6 52.7 88.6 8.4
2021, i.e., even before the full-scale inva- |2021 97.0 63.3 90.4 6.6
sion. Thus, the full-scale war exacerbat- | 2022 95.1 67.4 88.9 10.8
ed the already existing trend set by the | 2023 97.8 79.5 89.0 7.8
COVID-19 pandemic and its associated |2024 96.4 75.8 87.0 n/a

restrictions on access to planned care,
rather than creating it. This is consistent
with research on the pandemic’s delayed
effects on cancer services [5, 7]. In practi-
cal terms, this means that interpreting the “war” effect
without accounting for the “Covid” baseline leads to its
overestimation.

The study has a number of limitations. First, the anal-
ysis was conducted using aggregated data from the can-
cer registry, so it was not possible to account for patient
age, tumor histological characteristics, or diagnosis dates
at the individual level. Second, for 2022-2024, there
were no reliable data on the size of the female popula-
tion, so the calculated incidence rates are approximate
and cannot be directly equated to official statistical in-
dicators. Third, the analysis of the distribution by stage
was conducted only among cases with a documented
stage, since the published data did not cover 100% of
registered cases in all years. Fourth, data for 2025 were
not available at the time of the study, which prevented
assessment of the further dynamics of the indicators. In
addition, under martial law, incomplete registration of
individual cases cannot be ruled out entirely, especially
in areas where access to medical care was limited.

Conclusions.

In the Sumy region, in the pre-war period (2017-
2021), the incidence of malignant neoplasms of the uter-
ine body consistently exceeded the average Ukrainian
level, at 36.5-42.5 per 100,000 female population ver-
sus 29.4-34.1 per 100,000 female population. In 2020,
against the backdrop of the COVID-19 pandemic, the
indicator decreased by 28.2%. In 2022, after the start
of a full-scale invasion, the number of registered cases
decreased to 144, which is 34.3% below the average
pre-war level. In 2023-2024, the number of registered

Note: * —in the NKRU bulletins, the one-year mortality for year N is given for the cohort of
patients identified in year N-1. In the table, the values are assigned to the year of cohort
identification. n/a — data not yet published.

cases recovered to 229 and 225, respectively, approach-
ing pre-war values. During 2017-2022, the proportion
of cases detected at stages IlI-IV increased from 8.7%
in 2017 to a peak of 19.2% in 2022. In 2023-2024, this
figure decreased to 11.4% and 13.1%, respectively. At
the same time, when comparing the pre-war and war
periods, no statistically significant difference was found
(12.4% vs. 13.9%; p = 0.431). Thus, the deterioration of
the stage structure began in 2020-2021, that is, before
the start of the full-scale war, which may indicate the
impact of the COVID-19 pandemic and the associated
restrictions on access to medical care. The war probably
exacerbated the already existing unfavorable trend, but
was not its sole cause. At the same time, the lack of re-
liable data on the female population in the Sumy region
after 2021 limits the ability to accurately determine the
level of morbidity during the war period. Therefore, the
assessment of morbidity dynamics in 2022-2024 should
be carried out taking into account this limitation and be
based primarily on the absolute number of registered
cases and stage-structure indicators.

Prospects for further research.

Further research should focus on analyzing data for
2025-2026 after their publication by the National Can-
cer Registry, which will allow us to verify the stability of
the described recovery. Separate studies are required
to assess the duration of the interval “symptom onset —
morphological verification” at the level of primary med-
ical documentation of the regional oncology center and
to analyze the stage structure in the context of border
communities of the region, as well as to assess the sur-
vival of the 2020-2022 cohorts as a direct indicator of
the clinical consequences of delayed diagnosis.
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References

. Bray F, Laversanne M, Sung H, Ferlay J, Siegel RL, Soerjomataram I, et al. Global cancer statistics 2022: GLOBOCAN estimates of

incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2024;74(3):229-263.

Crosbie EJ, Kitson SJ, McAlpine JN, Mukhopadhyay A, Powell ME, Singh N. Endometrial cancer. Lancet. 2022;399(10333):1412-1428.
Lortet-Tieulent J, Ferlay J, Bray F, Jemal A. International patterns and trends in endometrial cancer incidence, 1978-2013. J Natl Cancer
Inst. 2018;110(4):354-361.

Concin N, Matias-Guiu X, Vergote |, Cibula D, Mirza MR, Marnitz S, et al. ESGO/ESTRO/ESP guidelines for the management of patients
with endometrial carcinoma. Int J Gynecol Cancer. 2021;31(1):12-39.

Riera R, Bagattini AM, Pacheco RL, Pachito DV, Roitberg F, lIbawi A. Delays and disruptions in cancer health care due to COVID-19
pandemic: systematic review. JCO Glob Oncol. 2021;7:311-323.

Hanna TP, King WD, Thibodeau S, Jalink M, Paulin GA, Harvey-Jones E, et al. Mortality due to cancer treatment delay: systematic review
and meta-analysis. BMJ. 2020;371:m4087.

Maringe C, Spicer J, Morris M, Purushotham A, Nolte E, Sullivan R, et al. The impact of the COVID-19 pandemic on cancer deaths due to
delays in diagnosis in England, UK: a national, population-based, modelling study. Lancet Oncol. 2020;21(8):1023-1034.

Caglevic C, Rolfo C, Gil-Bazo |, Cardona A, Sapunar J, Hirsch FR, et al. The armed conflict and the impact on patients with cancer in
Ukraine: urgent considerations. JCO Glob Oncol. 2022;8:€2200123.

Talbot A, Connor SG, Austin K, Hannon T, Gabbay E, Clay TD. The impact of the 2022 Ukraine/Russian conflict on cancer clinical trials. J
Int Med Res. 2022;50(12):3000605221143284.

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meguuuxu — 2026 — Bun. 3 (182) / Bulletin of problems in biology and medicine — 2026 - Issue 3 (182)

251

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



KNIHIYHA TA EKCMEPUMEHTAIbHA MEQULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

10. World Health Organization Regional Office for Europe. Ukraine crisis: public health situation analysis. Copenhagen: WHO Regional Office
for Europe; 2022.

11. National Cancer Registry of Ukraine. Cancer in Ukraine, 2017—2018. Bulletin of the National Cancer Registry of Ukraine No. 20. Kyiv:
National Cancer Institute; 2019.

12.National Cancer Registry of Ukraine. Cancer in Ukraine, 2020-2021. Bulletin of the National Cancer Registry of Ukraine No. 23. Kyiv:
National Cancer Institute; 2022.

13.National Cancer Registry of Ukraine. Cancer in Ukraine, 2022-2023. Bulletin of the National Cancer Registry of Ukraine No. 25. Kyiv:
National Cancer Institute; 2024.

14.National Cancer Registry of Ukraine. Cancer in Ukraine, 2023-2024. Bulletin of the National Cancer Registry of Ukraine No. 26. Kyiv:
National Cancer Institute; 2025.

15. State Statistics Service of Ukraine. Population of Ukraine as of January 1, 2022. Kyiv: State Statistics Service of Ukraine; 2022.

AHANI3 3AXBOPIOBAHOCTI HA PAK EHAOMETPIIO CEPE/ *KIHOYOro HACENEHHA CYMCbKOI OB/ACTI Y
DOBOEHHWI NEPIOA, TA B YMOBAX BOEHHOIO CTAHY

MpaseHkKo H. |., UuHapeHko H. /1., Cymuyos [. I'., MockaneHko P. A.

Pestome. Pak eHgomeTpito (PE) HanexuTb 40 HANOWMPEHILIMX OHKOTIHEKOMOTYHMX 3aXBOPIOBaHb B YKpaiHi.
CymcbKa 061aCTb € MPUKOPAOHHUM PerioHoM, siKnit 3 ntoToro 2022 p. nepebyBae nif NOCTIMHWUM BNIMBOM He3neko-
BUX, AeMOrpadiuHuMX i TOFICTUYHUX YNHHUKIB, WO MNOTEHLIHO 3MiHIOIOTb AOCTYMHICTb Ta CBOEYACHICTb OHKO/IOTIYHOI
LiarHOCTUKM.

MeTa — oUiHUTN AMHaMIiKy 3axBoptoBaHOCTI Ha PE cepepa, *KiHoyoro HaceneHHs CymcbKoi 06nacTi y 4OBOEHHNM
(2017-2021 pp.) Ta BOEHHMI (2022—-2024 pp.) nepioam, a TaKOXK 3’'ACYBaTH, UM CYNPOBOAKYBABCA NEPios BOEHHOTO
CTaHy 3POCTaHHAM YacTKu nowmpeHux (I11-1V) ctagii.

PeTpocneKkTuBHe nonynsLiiHe A4OCNIAXKEHHA HA OCHOBI BIAKPUTUX AaHMX BtoseTeHiB HalioHanbHOro KaHLep-pe-
ecTpy YKpaiHm Ne 19-26. AHanizyBanu abCcontoTHY KiNbKiCTb yneplue 3apeecTpoBaHnx Bunaakis PE, iHTEHCUBHUIA
nokasHuMK Ha 100 Tuc. KiHoYoro HaceneHHs, po3noain 3a ctagiamu (1, 11, 11l, IV, ctagia He BcTaHOB/IEHA) Ta NOKa3HMKM
AKOCTi OHKOOTIYHOI Aonomoru. NMopiBHAHHA BiAHOCHMX BEIMYUH MIiXK rpynamu NpoBOANAWN 32 AOMOMOTOI Kpu-
Tepito X2 MipcoHa. 3a HaABHOCTI Ma/IMX OYiKyBaHMX YACTOT 3aCTOCOBYBa/IM TOUHUI KpuTepilt Piwepa. CTaTUCTUYHO
3HaAYYLLLMMK BBaAXKaAM BigmMiHHOCTI npu p<0,05.

KinbkicTb 3apeectpoBaHmx Bunagkis y 2017—2019 pp. Konmeanacb y mexkax 216—253 Ha pik. Y 2020 p. Bigbynoca
3HUKeHHA o 178 Bunagkis (-28,2% BigHocHo 2019 p.), y 2022 p. — po 144 sunagakis (-28,4% sigHocHo 2021 p. Ta
-34,3% BifHOCHO cepefHbOro LOBOEHHOTO PiBHA), 3 MOA4ANbLIMM BigHOBAEHHAM A0 229 i 225 Bunagkis y 2023 Ta
2024 pp. YacTka nauieHToK i3 -1V cTagiamun PE BNpoaosK A0CAiAKyBaHOrO nepioay mana TEHAEHL,IO 40 3pOCTaH-
HA Ta A0CArNa MaKCMManbHOro 3HavyeHHA y 2022 poui— 19,2%, nopiBHAHO 3 8,7% y 2017 poui. Y HacTynHi poKku uek
NOKa3HUK 3HM3mBCcA A0 11,4%y 2023 pouita 13,1% y 2024 poui. BogHouac npu nopiBHAHHI JOBOEHHOTO Ta BOEHHO-
ro nepiofis CTaTUCTUYHO 3HAYYLIMX BiAMIHHOCTEN y YacTui Bunazakis IlI-1V ctagiin He BctaHoBneHO (12,4% Ta 13,9%
BignosiaHo, p>0,05). HalBuUwWLMIA piBEHb OAHOPIYHOI NETaNbHOCTI TaKOMXK CMNOCTEPIraBca cepesn NauieHToK, Y AKUX
3aXBOpPIOBaHHA byno aiarHoctoBaHo y 2022 poui, i ctaHosus 10,8%.

BnauB BOeHHOro cTaHy Ha BUsBAeHHA PE y CymcbKili 06nacTi maB XxapaKTep pi3Koro, asie KOPOTKOYACHOTO MNpo-
Bany 2022 poOKy 3 MaKCMMa/IbHOO 33 BECb Mepiod YacTKO NownpeHux cragin. Y 2023—-2024 pp. NOKa3HMKKU Mno-
BEPHY/MNCA A0 AOBOEHHOIO PiBHA. 3cyB y BiK Ni3HiX cTaAil po3noyasca we y 2020-2021 pp., To6To 6yB 3aKN1ageHN
naHgemieto COVID-19.

KntouoBi cnoBa: pak eHOOMeTPIit0, 3aXBOPIOBaHICTb, BOEHHUI CTaH, CTaAiA 3aXBOPHOBAHHA, KaHLLep-pPeecTp.

ANALYSIS OF ENDOMETRIAL CANCER INCIDENCE AMONG THE FEMALE POPULATION OF SUMY REGION IN THE
PRE-WAR PERIOD AND UNDER MARTIAL LAW

Hyriavenko N. I., Tsyndrenko N. L., Sumtsov D. G., Moskalenko R. A.

Abstract. Endometrial cancer (EC) is one of the most common oncogynecological diseases in Ukraine. The Sumy
region is a border region that, since February 2022, has been under the constant influence of security, demographic,
and logistical factors that may affect the availability and timeliness of oncological diagnostics.

The aim is to assess the dynamics of the incidence of EC among the female population of Sumy region in the
pre-war (2017-2021) and war (2022-2024) periods, as well as to find out whether the martial law period was
accompanied by an increase in the proportion of advanced (llI-1V) stages.

Retrospective population-based study based on open data from bulletins of the National Cancer Registry of
Ukraine No. 19-26. The absolute number of first-time registered cases of EC, the incidence rate per 100,000 female
population, the distribution by stage (1, II, Ill, IV, stage not established), and indicators of the quality of oncological
care were analyzed. The comparison of relative values between groups was performed using the Pearson x? test.
When expected frequencies were small, Fisher’s exact test was used. Differences were considered statistically
significant at p<0.05.

The number of registered cases in 2017-2019 ranged from 216 to 253 per year. In 2020, there was a decrease
to 178 cases (-28.2% compared to 2019), in 2022, to 144 cases (-28.4% compared to 2021 and -34.3% compared to
the average pre-war level), with a subsequent recovery to 229 and 225 cases in 2023 and 2024. The proportion of
patients with stages IlI-IV of EC during the study period tended to increase, reaching a maximum of 19.2% in 2022,
compared with 8.7% in 2017. In subsequent years, this figure decreased to 11.4% in 2023 and 13.1% in 2024. At the
same time, when comparing the pre-war and war periods, no statistically significant differences in the proportion of
cases of stages llI-1V were found (12.4% and 13.9%, respectively, p > 0.05). The highest level of one-year mortality
was also observed among patients in whom the disease was diagnosed in 2022, and was 10.8%.
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The impact of martial law on the detection of EC in the Sumy region was in the nature of a sharp but short-term
failure in 2022, with the maximum share of advanced stages for the entire period. In 2023-2024, the indicators
returned to the pre-war level. The shift towards late stages began in 2020-2021, that is, it was laid by the COVID-19
pandemic.

Key words: endometrial cancer, morbidity, martial law, stage of disease, cancer registry.
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NO-MPOAYKYIOYI ®EPMEHTU TA BMICT KOPTU30/1Y B KPOBI
Y XBOPUX HA Q-IHPAPKT MIOKAPAA B AUHAMILI NIKYBAHHA

TKomyHanbHe nignpuemcreo «MontaBcbKUt 061aCHUIA KNIHIYHMA MeANYHUA KapaioBaCcKynApHUNA
ueHTp MontaBcbKoi o6nacHoi pagu» (m. MonTtasa, YkpaiHa)
2[lonTaBCbKU AepKaBHUIA meguuHuii yHiBepcuTeT (m. MonTaea, YKpaiHa)
ol.gonchar19@gmail.com

Memoto 00cnidxeHHA € BU3HAYEeHHA 8rAuUsy MmemM2iKoaypusay Ha akmusHicme izogpopm NO-cuHmasu,
KOHUeHmMpauii Himpumie ma nepoKcuHimpumis, pieHA Kopmu3oay y cuposamuyi Kposi npu 00008aHHI 00
CMaHOapmMHoI cxeMu niKy8aHHA nayieHmie 3 Q-iHgpapkmom. [ayieHmu 6ynu nidibpaHi Ha ocHosi Kpumepiis
BK/IIOYEHHS Ma BUK/YeHHA. [aHi nayieHmis 6ynu 3i6paHi 32i0HO cmaHdapmHoi ¢popmu. Po3nodin Ha epynu
nposedeHuli y sidnosidHocmi 00 00cnidxeHHA. B Kposi nayieHmis susHa4yaau akmusHocmi HacmynHux NO-
npodyKyro4ux gepmeHmie: iHOyyubenbHoi NO-cuHma3su (iNOS), eHOomenianeHoi NO-cuimasu (eNOS) ma
HelipoHansbHoi NO-cuHmasu (nNOS). AKkmueHocmi i3ogpopm NO-cuHMa3u 8U3HaA4aAU 30 NPUPOCMOM KOHUeHmMpayii
L-yumpyniHy nicas iHky6ayii 0,2 ma naasmu kposi y cepedosuwyi, wo micmume L-apeiHiH, HAJ®H-sidHos8neHuli ma
cenekmueHi iHeibimopu akmueHocmi i3ogpopm NO-cuHmasu (amiHo2yaHiOouH ma 7-HimpoiHAa30s1). TaKox 8 Kpoai
nayieHmie 6yn0 8U3HA4YEHO 8MiCM HiMpuUMie Ma nepoKcUuHimpumis. Bmicm Kopmu3ony 8 naasmi Kposi susHayanu
CNeKmpoghomomempu4Ho i3 BUKOPUCMAHHAM OMMOHI0 mempamemusnziopoKcudneHmaziopamy ma HimpocuHb020
mempasanito y AKOCMi Koboposux a2eHmie Ha Kopmu3011. JliKy8aHHA Q-iHGhapKmMy 3 8UKOPUCMAHHAM CMAHOAPMHUX
MPOMOKOi8 CYrPOBOOHCYEMBCA 3HUXEHHAM HAOMIPHOI MPodyKyii okcudy azomy 8i0 ycix 00cniOHCy8aHUX i30(h0pM
NO-cuHmasu. CmaHOapmMHa mepanis 3HUXYE YMBOPEHHA MOKCUYHUX (hopM OKCudy azomy ma emicm Kopmu3ony
8 Kposi nayieHmis. Jo0asaHHA memMeikonypusay 00 CmaHOAPMHUX MPOMOKoie nikysaHHA Q-iHhapkmy 36epizae
CyMapHy npodyKuyiro oKcudy asomy 3a paxyHOK MeHWo20 npuzHiyeHHA akmusHocmi iHOyyubenoHoi izogpopmu NO-
CUHMa3u ma 36epi2ae 8UCOKIi KOHUEHMpPAyii Kopmu3osy 8 Kposi nayieHmis.

Kntouoei cnosa: Q-iHgpapkm, okcud azomy (NO), NO-npodykytodi hepmeHmu, Kopmu30s, memaiKoaypusl.
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