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Abstract

Background. Malignant neoplasms remain a leading cause of mortality worldwide, and early detection plays a critical
role in patient outcomes. The COVID-19 pandemic disrupted oncology services, reducing detection rates and increasing the
proportion of late-stage diagnoses. Regions with a history of environmental burden, such as the Abay Region in Kazakhstan,
are particularly vulnerable. Given the limited availability of regional data in Central Asia, this study aimed to evaluate changes
in the structure, detection, and cancer mortality in the Abay Region between 2020 and 2024 under the influence of the
pandemic.

Materials and Methods. Cancer data from the Abay Region (2020-2024) were analyzed using official statistics. The
dataset included cancer incidence, staging, and mortality. Data were structured in long-table format and analyzed using
Python (pandas, matplotlib, scipy.stats). Annual dynamics were assessed, with comparisons made between pre-pandemic
and post-pandemic periods. The proportion of early- and late-stage diagnoses was also calculated. Statistical significance
was assessed using the independent samples t-test at p < 0.05.

Results. Between 2020 and 2024, 7,732 new cancer cases and 3,090 cancer-related deaths were recorded in the Abay
Region. Following the end of the active phase of the COVID-19 pandemic, the number of new cases increased by
approximately 26%, advanced-stage diagnoses by 22%, and mortality by 5%. The standardized cancer incidence rate rose
from 208.9 to 263.8 per 100,000 population. The share of early-stage detection increased from 20.7% to 29.6%. However,
differences in early detection and mortality between pre- and post-pandemic periods did not reach statistical significance.
These results underscore the need for continued cancer monitoring and more in-depth research.

Conclusions. The COVID-19 pandemic led to a rise in cancer incidence and a moderate increase in mortality in the
Abay Region. An improvement in early detection suggests partial recovery of screening services. The findings highlight the
need to strengthen oncology system resilience in times of crisis.
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BBepeHue. 3rokayecTBeHHble HOBOOOPA30BaHMS OCTAKOTCS OAHON M3 BEAYLLMX NPUYMH CMEPTHOCTW B MUPE, MPK 3TOM
paHHAs [MarHocTika WrpaeT peLlalollyto ponb B MporHo3e 3abonesanus. [Mangemuss COVID-19 Hapywwna paboty
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OHKOITOTMYECKON CMYXObl, CHU3WB BbISIBNISIEMOCTb paka M YBENMYMB JOM0 No3gHux CTapuint. OCOBEHHO yS3BUMbIMA
0Kasanucb PervoHbl C UCTOPUYECKUM 3Komornyeckum bGpemeHem, Takue kak Abaickas obnactb KasaxctaHa. YuutbiBas
HeJoCTaTOK PEervoHanbHbIX AaHHbIX B LleHTpanbHoW A3uu, AaHHOe WCCReaoBaHME HanpaBneHO Ha OLEHKY W3MEHEHWN B
CTPYKTYpe, BbISBNSEMOCTM W CMEPTHOCTU OT OHKOMornyeckux 3abonesanuin B Abarckoi obnactu B 2020-2024 ropax noa
BMMSHUEM MaHAEMUN.

Matepuanbl n MeToAbl. AHaNN3 OHKOMNOTMYECKUX JaHHbIX B Abalickoit obnacTu 3a 2020-2024 rofbl BKAKOYAN OLEHKY
3aboneBaemocTi, CTaguu BbISBMEHUS M CMEPTHOCTM OT paka Ha OCHOBE OQMUManbHOW cTaTuCTWkA. [aHHble Obinn
CTpYKTypupoBaHbl B chopmaTte long table n obpabotaHbl ¢ ucnonb3osavuem Python (pandas, matplotlib, scipy.stats).
M3yyanacb auHaMmuka nokasatenem no rogam, CpaBHEHWE LONAHOEMUYECKOTO U NOCTNAHAEMUYECKOro NEPUOAOB, a Takxke
[ONV paHHUX W MO3AHWX CTagui BbisBNEHUs. [ns OueHKM pasnuumid npumeHsncs t-kputepuin CTblogeHTa npu ypoBHe
3HaummocTm p < 0,05.

Pesynbratbl. C 2020 no 2024 rog B Abaickon 0bnactu 3aperncTpupoBaHo 7 732 HOBbIX CRyyast 3/10Ka4eCTBEHHbIX
HoBoobpasoBaHui 1 3 090 criyuaes cMepTu OT OHKOMOrMYeckux 3abonesaHuit. MNocne aktneHoi asbl nangemum COVID-19
Habnaanoch yBeNnWYeHWe Yncna HOBbIX CryyaeB NpUMepHO Ha 26%, uucna 3anylueHHbIX ¢opM — Ha 22%, a ypoBHS
CMepTHOCTU — Ha 5%. CtaHLapTU30BaHHbIN NokasaTenb 3aboneBaeMoCTi 310Ka4YeCTBEHHBIMW ONYXONsSMI YBENUUMACS C
208,9 po 263,8 Ha 100 000 HaceneHus. [ons BbiSBNEHWS Ha paHHMX cTaausx Bbipocna ¢ 20,7% go 29,6%, opHako
pasnuuusi B paHHEM BbISIBMIEHUN U YPOBHE CMEPTHOCTU MEXZY AOMAHAEMUYECKAM U NOCTMNAHLEMUYECKUM NEPUOAaMK He
BOCTUMMN CTATUCTUYECKOW 3HAYMMOCTW. JTU pe3ynbTaTbl MOAYEPKMBAKT HEOOXOAMMOCTb [anbHEMEro MOHMTOPKHIA
OHKONOMMYECKNX NOoKa3aTenei 1 NpoBeaeHus yrinybnéHHbIX ccnesoBaHuii.

BoiBogbl. [MaHgemuss COVID-19 BbisBana pocT 3aboneBaemoct pakom B Abainckon obrnactm u ymepeHHoe
yBennyeHme cmepTHocTU. OTMEYEHO YMyYlEHWE PaHHEro BbISIBNEHMS, YTO OTpaxaeT 4acTUYHOe BOCCTAHOBMEHWE
CKpWHUMHra. PesynbTaThl Mog4epk1BaloT HeoBXOAMMOCTb YKPEMMEHUS OHKOMOrMYecKo CryxObl Ans YCTOMYMBOCTW B
YCIOBUSIX KPU3MCOB.

Knrouyesble croga:  3/10kayecmeeHHble  HOBOOOPa308aHUS,  MOHUMOPUHE  OHKOMo2UYecKux — 3abonesaHud,
OHKoMozuy4eckas cryxba, COVID-19.
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Kipicne. Katepni iciktep anem GoilbiHWa eniM-XiTiMHiH, Heriari cebenTepiHin, Oipi Bonbin kana Gepepi, an aypyabiH,
BomxamblHa epTe AnarHocTika MaHpiaabl acep etedi. COVID-19 naHaeMMschl OHKOMOTUSMbIK KbIBMETTEPAIH, KyMbIC iCTey
XyneciH By3bin, kaTepni icikTepai epTe aHblkTay AeHremiHiH, ToMEHOeYiHe XaHe aypyadblH Kew caTbinapbiHa aHbiKTany
XMiNiriHiv, apTyblHa anbin kengi. Tapuxu SKOMOTUSNbIK, XyKTemeci 6ap eHipnep, COHbIH, iWiHAe KasakcTauHbiH, Abail
obnbickl, Oyn Typrbla epekwe ocangblk TaHbITTel. OpTanbik Asusga eHipnik AepekTepaid, WwekTeyni 6onybiH eckepe
oTbIpbin, ocbkl 3epTrey COVID-19 naHaemuscbiHbiH, acepiHeH 2020-2024 xbingap apanbisbiHaa Abaii 0bnbiChbiHAarb
KaTepni iCik KypbiNbIMbl, aHbIKTay KepCETKILLITEpI XaHe eniM-XiTiMiHiH, e3repicTepiH Oaranayra GarbiTTanFaH.

Matepuangap meH 9gictep. Abait obnbicbiHaa 2020-2024 xbingap apanbleblHAasbl OHKOMOTMSNbIK, AepeKTepAai
Tangay katepni icik aypylwaHblfblHbIH, aHbIKTamny caTblnapbiHbiH, XaHE eriM-KiTiM KepCeTKILUTEPIHiH, PECMU CTaTUCTUKa
HerisiHge OaranaHyblH kamTbigbl. [epektep long table dopmatbiHga Kypbinein, Python 6armapnamanay Tini (pandas,
matplotlib, scipy.stats kiTanxaHanapbl) apkbiibl eHaengi. KepceTkiwtepain xbingap 60MblHWA AMHAMUKACkI, NaHAEMUSFa
OeniHri XeHe naHOemusdaH KewiHri KeseHaepaeri anmbipMmallbliblKTap, COHOan-ak, KaTepri iCIKTIH epTe XoHe KeL
caTbiiapda aHblkTanmy yneci 3eptrengi. AbipmawbinbikTapabl 6aranay yiiH CTboAeHTTiH, t-KpuTepuii KonaaHbIgbl,
MaHbI3abinbIk Aewredi p < 0,05 peTiHge GenrineHpi.

Hatuxenep. COVID-19 nangemusicbl Abaii obnbicbiHga KaTepni icik aypyLlanablFblHbIH, ©CYiHE XaHE emniM-KIiTiMHIH,
Gipwama apTyblHa anbin  kengi. EpTe aHbikTay KepceTKTEpPiHiH, akcapfaHbl Gaikangbl, 6yn  CKPUHUHITIK
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GargapnamanapblH, ilWiHapa kannbiHa KenyiH KepceTedi. ArnblHFaH HaTWXKenep AardapbiC  kaffainapbiHia
TYPaKTbIMbIKTbl KAMTAMAcChI3 €TY YLUiH OHKOMOTUSMbIK, KbISMETTi HblFaUTYablH MaHbI3AbINbIFbIH alKkbIHOANbI.
KopbITbiHAbL. COVID-19 naHgemusicbl Abait 0bnbicbiHAa kaTephi icik aypyLlanablFbiHbIH, ©CYiHE XaHe eniM-KITiMHIH,
Wwamanbl apTybiHa ceben 6Gongbl. EpTe aHbIKTay KepCeTKITEPiHiH, XakcapfaHbl Oaiikangbl, Oyn  CKPUHWHITIK
Oargapnamanapbly, iWiHapa KanmblHa KEnreHiH kepceTedi. 3epTTey HaTwkenepi [AafdapbiC kafgainapbiHaa
TYPaKTbIMbIKTbl KAMTAMaChI3 €TY YLUIH OHKOMOTUSMbIK, KbISMETTi KYLUEATY KaXETTiNirH ankbiHLanab!.
TyliHdi ce3dep: Kkamepni icikmep, OHKOMO_UABIK Kepcemkiwumepdi 6akbinay, OHKonoeusinbIK Kbismem, COVID-19.,
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Introduction number of newly diagnosed cases by stage (0-1 and IlI-IV),
Malignant neoplasms remain one of the leading causes  and the absolute number of cancer-related deaths.
of morbidity and mortality worldwide. According to the World The data were compiled in accordance with approved

Health Organization, cancer was responsible for more than ~ national statistical forms and underwent internal verification
10 million deaths in 2022, and the global cancer burden is  within the institution before being included in regional
projected to continue rising in the coming decades [10]. summaries. Aggregation was performed at the annual level,
One of the key determinants of cancer prognosis and  and no individual-level patient information was used in the
survival is the stage at diagnosis. Early detection  analysis. No missing values were present in the dataset.
significantly improves treatment outcomes and reduces the Cancer staging was determined based on information
burden on healthcare systems [1]. recorded in primary oncological documentation forms, using

The COVID-19 pandemic has had a substantial impact  clinical and morphological data, and classified according to
on oncology services globally, including in Kazakhstan.  the TNM system in force at the time of diagnosis.

Disruptions in the continuum of care, suspension of Data processing and graphical visualization were
screening programs, limited access to diagnostics, and  performed using the Python programming language
patients’ reluctance to seek medical attention contributed to  (version 3.11). The pandas library

decreased cancer detection and an increase in the  (https://pandas.pydata.org) was used for data manipulation
proportion of late-stage diagnoses [5,7,9,11]. In  and calculation, while the  matplotlib library
Kazakhstan, particularly in regions with vulnerable  (https://matplotlib.org) was used for data visualization.
populations and a legacy of environmental exposure, such Proportional indicators (e.g., share of early-stage or
as the Abay Region, the consequences of the pandemic  advanced-stage diagnoses) were calculated as the ratio of

may be especially pronounced. respective absolute counts to the total number of new cases
The Abay Region includes territories historically — per year.
affected by ionizing radiation due to nuclear testing at the Comparative analysis between two time intervals - the

Semipalatinsk Test Site. Although this study does not  pre-pandemic and pandemic period (2020-2021) and the
analyze dosimetric or tumor-specific characteristics, the  post-pandemic period (2022-2024) — was performed using
historical context may amplify the medical vulnerability of  the independent samples Student’s t-test. A p-value of
the local population and highlight the importance of timely ~ <0.05 was considered statistically significant. Given the
cancer detection and monitoring, especially during public limited number of observations (n = 5 years), the test was

health crises such as the COVID-19 pandemic. interpreted as an exploratory tool for identifying potential
While the global literature increasingly addresses the  statistical trends.

pandemic’s impact on oncology care, regional data from Results

Central Asia — and Kazakhstan in particular — remain scarce From 2020 to 2024, a total of 7,732 new cases of

[1,2]. There is a pressing need for local studies that assess ~ malignant neoplasms and 3,090 cancer-related deaths were
how the structure, detection, and outcomes of cancer care  registered in the Abay Region. Analysis of indicator trends
evolved during a global health crisis. in the context of the COVID-19 pandemic revealed notable

The aim of this study was to assess trends in cancer  changes in cancer detection and outcomes. As illustrated in
detection, staging at diagnosis, and cancer-related mortality ~ Figure 1, a consistent upward trend was observed across
in the Abay Region between 2020 and 2024, with a  all major indicators from 2020 to 2024: the absolute number
particular focus on the impact of the COVID-19 pandemic. of new cancer cases increased by nearly one-third,

Materials and Methods advanced-stage diagnoses grew by 22%, and cancer-

The analysis was based on official statistical reports  related mortality rose by approximately 5%. The most
provided by the Center for Nuclear Medicine and Oncology ~ pronounced increase occurred starting in 2022, coinciding
of the Abay Region Health Department. The dataset  with the end of the active phase of the pandemic. The
covered the adult population of the Abay Region over the  period of 2020-2021, highlighted in grey in the figure,
period from 2020 to 2024 and included the annual number  represents the initial stage of the COVID-19 pandemic in
of newly diagnosed malignant neoplasms, standardized  Kazakhstan, during which cancer indicators remained
incidence and mortality rates (per 100,000 population), the  relatively stable.
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Figure 1. Trends in cancer incidence, advanced-stage cases, and mortality in the Abay region, 2020-2024.
The post-COVID period is marked by a visible increase in all major indicators.

The number of newly diagnosed cancer cases
increased from 1,281 in 2020 (pre-pandemic period) to an
average of 1,608 per year in the post-pandemic period
(2022-2024), representing a 25.6% increase. A similar trend
was observed in the standardized incidence rate, which
rose from 208.9 to 263.8 per 100,000 populations. This may
reflect both a true rise in incidence and improved case
detection.

The number of advanced-stage cases (stage IlI-IV or
equivalent clinical criteria) slightly decreased in 2021 (265
cases), possibly due to limited access to diagnostic services

during the pandemic. However, a marked increase was
observed in the post-pandemic years, with an average of
322 advanced cases per year, likely reflecting delayed
presentations and late diagnoses.

Cancer-related deaths rose from 669 in 2020 to an
average of 703 per year between 2022 and 2024. The
standardized mortality rate also increased — from 109.1 to
115.5 per 100,000 populations — potentially indicating a
higher proportion of patients diagnosed at later stages. All
key annual indicators are summarized in Table 1.

Table 1.
Key Cancer Indicators in the Abay Region, 2020-2024.
Year New Cases | Incidence Rate Deaths | Mortality Rate Advanced Early Stage | Late Stage
(abs) (/100k) (abs) (/100k) Stage (abs) (abs) (abs)
2020 1,281 208.9 669 109.1 279 265 84
2021 1,443 236.4 685 112.2 265 380 75
2022 1,530 251.7 700 115.1 317 418 105
2023 1,652 270.7 716 117.3 347 479 100
2024 1,641 268.9 694 113.7 301 485 95

These values illustrate the post-pandemic increase
across incidence, mortality, and staging. Figure 2 further
shows the trend in early- and late-stage detection.

Figure 2 demonstrates a gradual increase in the
proportion of early-stage diagnoses (stage 0-1), from 20.7%
to 29.6% over five years. In contrast, the proportion of late-
stage diagnoses (stage Ill-IV) remained relatively stable at
around 5-7%. These changes may reflect the restoration of
diagnostic programs following the pandemic and an
increase in screening activity.

In addition, a comparative statistical analysis was
performed between two time intervals: the pre-pandemic

and pandemic period (2020-2021) and the post-
pandemic period (2022-2024). The difference in the
proportion of early-stage diagnoses between the two
intervals did not reach statistical significance (p = 0.31,
Student’s t-test), despite a visually observed increase
from 20.7% to 29.6%. Similarly, the change in mortality
rate was not statistically significant (p = 0.13), although a
stable upward trend was evident - from 109.1 to 115.5
per 100,000 populations. These findings underscore the
need for continued surveillance and more detailed
analysis using larger datasets.
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Figure 2. Distribution of early- and late-stage cancer detection in newly diagnosed cases, 2020-2024.
Early-stage diagnoses (stage 0-l) steadily increased over the period.

Discussion

The findings of this study indicate a substantial increase
in the incidence of malignant neoplasms in the Abay Region
during the post-pandemic period (2022-2024), compared to
the pre-pandemic and pandemic years. Specifically, the
number of newly diagnosed cases rose by 25.6%, and the
proportion of early-stage diagnoses increased from 20.7%
to 29.6%. At the same time, a steady rise in advanced-
stage diagnoses (stage IlI-IV) and a moderate increase in
cancer-related mortality were observed. These data
highlight the complex impact of the COVID-19 pandemic on
regional oncology services: on one hand, a backlog in
demand for diagnostic services likely accumulated; on the
other, screening efforts appear to have intensified in the
post-pandemic period [6].

Similar patterns were reported in other countries. In the
United States, a decline in newly identified cancer cases, an
increase in late-stage diagnoses, and a rise in cancer mortality
were observed in 2020, primarily due to delayed medical
consultations [3,7,8]. In the United Kingdom, diagnostic delays
during lockdowns contributed to increased mortality from
melanoma and other skin cancers [4]. However, signs of
recovery in cancer care systems were reported across most
high-income countries by 2022 [5,9].

The Abay Region is one of the areas in Kazakhstan
historically affected by environmental radiation exposure
due to nuclear weapons testing at the Semipalatinsk Test
Site [2]. Although this study does not include dosimetric or
tumor-specific data, the historical context of increased
medical vulnerability may exacerbate the consequences of
diagnostic disruptions and limited access to care during
public health emergencies.

The practical significance of this analysis lies in the
need to further strengthen systems for early cancer
detection, particularly in regions with heightened ecological
and epidemiological risks. The findings can inform regional
strategies for cancer screening, monitoring, and
preparedness of oncology services in future health crises.

The study has several limitations. The analysis covers a
relatively short observation period (5 years) and lacks
stratification by sex, age, tumor site, or histological type.
Additionally, comparisons with other regions of Kazakhstan
were not performed, limiting generalizability. No tumor-
specific staging (e.g., by localization) was analyzed.

Future research directions should include a longer
follow-up period, integration of dosimetric data, stratified
analysis by cancer type, and comparative evaluation with
other regions of the country.

This study has several limitations. First, it is based on
aggregated regional data, which precludes stratification by
sex, age, or tumor site. Second, cancer staging was
analyzed in broad categories (early vs. late stage) without
accounting for specific TNM subgroups or histologies. Third,
the time frame covers only five years, limiting long-term
trend interpretation. Finally, comparisons with other regions
of Kazakhstan or Central Asia were not included, which
constrains the generalizability of findings.

Conclusions

This study demonstrated significant changes in cancer-
related indicators in the Abay Region during the COVID-19
pandemic. In the post-pandemic period (2022-2024), both
the absolute number of newly diagnosed cancer cases and
the standardized incidence rate increased. Alongside a
moderate rise in cancer-related mortality and the number of
advanced-stage diagnoses, a positive trend in early-stage
detection was observed, suggesting a partial recovery of
oncology services and the reactivation of screening
programs.

These findings underscore the importance of systematic
preparedness of oncology services to operate during public
health emergencies, with an emphasis on maintaining
continuity of diagnostics and treatment. Particular attention
should be directed toward regions with vulnerable
populations and a legacy of environmental exposure, where
the consequences of healthcare service disruptions may be
more pronounced.

142



COVID-19 - TOPICAL SUBJECT

Science & Healthcare, 2025 Vol. 27 (4)

The results of this study may serve as a foundation for
the development of regional programs for early cancer
detection and monitoring, as well as for assessing the
resilience of health systems during future crises.
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