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ABSTRACT

Relevance: According to the statistics and reporting documentation, 23,732 cases of cancer were treated at Almaty Oncology Center
(AOC) in 2024, with 69.8% of services provided by Day Patient Radiation Therapy and Chemotherapy Departments of the Center.
The concept of AOC development envisions the expansion of patients’ access to hospital-substituting forms of medical care. In this
context, analyzing the activities of the day hospital for chemotherapy is an important area that contributes to the improvement of care
organization for cancer patients in outpatient settings.

The study aimed to analyze the performance of the Almaty Oncology Center’s Day Patient Chemotherapy Department from 2019
to 2024.

Methods: The Day Patient Chemotherapy Department performance analysis relied on primary reporting and documentation forms.
Key indicators such as the number of hospitalized patients and recorded adverse events were extracted from the Damumed electronic
medical record system. The study was part of the framework of the IRN BR24993051 project.

Results: During the study period, the number of patients admitted to the AOC Day Patient Chemotherapy Department increased by
124.17% due to the growth in the registration of new cancer cases in Almaty and the transition to hospital-replacing care. The average
stay increased by 38% over five years, primarily due to the expansion of chemotherapy regimens in line with national diagnostic and
treatment protocols for cancer patients in Kazakhstan. The number of adverse events has also increased from 602 to 18,202 cases,
corresponding with the rise in the number of patients over the past 5 years (2019-2024).

Conclusion: The performance analysis of the Day Patient Chemotherapy Department highlights the need to enhance the department’s
staffing capacity, increase the number of available beds, and implement electronic queue systems. It is also necessary to enhance
outpatient care for patients experiencing adverse events, which places a significant burden on the AOC Day Patient Chemotherapy

Department personnel.
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Introduction: According to the Order of the Minister of
Health and Social Development of the Republic of Kazakh-
stan dated June 7, 2023 No. 106, under sub-item 95), item
1, Art. 7 of the Code of the Republic of Kazakhstan “On the
health of the people and the health care system” dated
September 18, 2009, the creation of organizational condi-
tions for increasing the availability of modern medical care
for cancer patients, taking into account the resource ca-
pabilities of the state, is the concept and key point in the
development of healthcare in the field of oncology in Ka-
zakhstan [1].

According to international recommendations, global
health care needs to be restructured to reduce the excess
number of inpatient beds and simultaneously increase the
number of less expensive day care beds [2].

According to the data from the National Cancer Reg-
istry, as of January 2025, 231,019 people were registered
with malignant neoplasms (MN) in the Republic of Kazakh-
stan. In 2024, 40,148 people with cancer were registered
for the first time in the country, with women accounting
for 55.5% (23,406) of cases and men for 44.5% (17,887). In
2024, 12,703 fatal cases were registered [3].

In Almaty, according to the National Cancer Registry,
5,209 people were registered with newly diagnosed ma-
lignant neoplasms as of January 1, 2025, and 1,356 cases
were fatal [4]. Almaty is among the regions with the high-
est incidence rates, above the national average.

According to the Almaty Oncology Center (AOC) Sta-
tistics Department and reporting documentation, 23,732
cases of malignant neoplasms were treated at the Cen-
ter in 2024, with Day Patient Radiation Therapy and Che-
motherapy Departments accounting for 69.8% of all cas-
es of care.

The AOC development concept includes expanding
patient care through inpatient replacement services [5,
6]. In this regard, studying the work of the Day Patient
Chemotherapy Department is a crucial step in expand-
ing care for cancer patients as an alternative to inpatient
services.

The study aimed to analyze the performance of the Al-
maty Oncology Center’s Day Patient Chemotherapy De-
partment from 2019 to 2024.

Material and Methods: The analysis of the work of the
Day Patient Chemotherapy Department was carried out
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using the main accounting and reporting forms of docu-
mentation:

Updated information from official reports of regional
oncology dispensaries - “Report on malignant neoplasms”
(accounting form No. 7) for the city of Almaty for 2019 and
2024;

Card of a patient with a diagnosis of malignant neoplasm
established for the first time in life (registration form 090/U);

030-6/y “Dispensary observation checklist”;

Data from the National Cancer Registry (Electronic Reg-
istry of Cancer Patients) on malignant neoplasms;

International Classification of Diseases, 10th revision
(ICD-10), on localizations.

Figures of the number of hospitalized patients and
registered adverse events (AEs) were obtained from the
“Damumed” electronic medical records database.

The study was conducted within the framework of the
research scientific project BR24993051 on the topic “De-
velopment of an intelligent urban system based on loT and
data analysis” to assess the current situation of inpatient
replacement care at the AOC.

Results: Over the analyzed period, the number of pa-
tients in the Day Patient Chemotherapy Department of the
AOC increased by 124.17% due to the growth in the num-
ber of new cancer cases registered in Almaty, as well as the
transition of AOC to inpatient replacement care (Table 1).
The average stay of patients over the past 5 years has in-
creased by 38% due to the expansion of chemotherapy
options (the introduction of new drugs in Kazakhstan, ex-
pansion of the list of chemotargeted and immunotherapy
drugs) used according to the protocol for cancer diagnos-
tics and treatment in the Republic of Kazakhstan.

Table 1 - Number of patients with malignant neoplasms treated in the Day Patient Chemotherapy Department of the AOC

for 2019, 2022, and 2024, abs.

Indicator Years
2019 Growth, % 2022 Growth, % 2024
Patients discharged 6857 78.2 12217 25.8 15 370
Bed days 42452 142.5 102947 48.9 153326
Average patient stays, days 6.2 35.5 8.4 19 10

The expansion of staffing in the Day Hospital Chemo-
therapy Department is worth noting (see Table 2). The
need to expand the staffing of medical, nursing, and regis-
tration personnel (those who enter data into the electron-
ic system) was justified.

In terms of treatment, the admission rate for main no-
sologies has increased significantly over the analyzed pe-
riod, by more than 100% (Figure 1). Worth noting that pa-
tients with blood system diseases or advanced cases were
referred for treatment to a 24-hour chemotherapy hospital.

Table 2 - Staffing of the Day Patient Chemotherapy
Department for 2019 and 2024, abs.

. Years
Indicator
2019 2024
Doctors 11 15
Nursing staff 9 14
Paramedical personnel 4 3
Registrars 2 3
Total 26 35
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Cancer nozologies (top to bottom): Head and Neck; Stomach; Cervix; Urinary Tract; Lung; Ovary; CRC; Mammary Gland
Figure 1 - Comparison of the number of patients by nosology, 2019, 2022, and 2024
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In 2024, 18,202 AEs were registered in patients receiv-
ing chemotherapy at the Day Patient Chemotherapy De-
partment. Most (92%) were grade | AEs, which isa 37.7% in-
crease compared to 2019.

The trend analysis revealed several factors contrib-
uting to the increase in AE registration. Firstly, the in-
troduction of digital recording and monitoring sys-
tems provided a more comprehensive and detailed
registration of side effects, including mild clinical man-
ifestations that could previously remain undocument-
ed or underestimated, resulting in a significant impact.
Strengthening pharmacovigilance, increasing alertness
of medical personnel, and improving the quality of out-
patient monitoring also contributed to the increase in
the detection of AEs.

Additionally, in 2024, there was a wider use of high-in-
tensity and heavy chemotherapy regimens with significant
toxicity. This was reflected in an increase in the number

of grades II-IV AEs, particularly neutropenia (2,745 cases),
nausea and vomiting (7,868 cases), and diarrhea (6,695 cas-
es). It should be taken into account that one patient could
experience several different AEs during treatment, which
also increases the total number of AEs recorded. For exam-
ple, one patient could simultaneously experience neutro-
penia, nausea, and toxic hepatitis, each of which was re-
corded as a separate AE.

In 2024, 113 grade IV AEs were registered. This fact re-
quires special attention in the context of individual risk as-
sessment when prescribing toxic treatment regimens and
the need for timely correction of therapy.

Thus, the increase in the total number of AEs in 2024
was most likely associated with an objective increase in
the toxic burden on patients resulting from the use of
more aggressive chemotherapy regimens, as well as an im-
provement in the AE recording system due to the digitali-
zation of clinical practice (Tables 3, 4).

Table 3 - Adverse events in patients after chemotherapy in the Day Patient Chemotherapy Department in 2019, abs.

Side effects Grade 0 Grade | Grade Il Grade lll Grade IV
Leukopenia ; 176 159 13 .
Anemia
Thrombocytope-nia - - - 35 -
Diarrhea - 42 25 - -
Nausea - 92 31 -
Vomit - 18 1" - -
Cardiotoxicity - - - - R
Toxic hepatitis - - - - -
Total - 328 226 48 -

Table 4 - Adverse events in patients after chemotherapy in the Day Patient Chemotherapy Department in 2024, abs.

Side effects Grade | Grade Il Grade Il Grade IV
Neutropenia - 2488 211 46
Anemia - 104 25 1
Thrombocytopenia - 119 21 8
Nausea, vomiting - 7023 845 -
Diarrhea - 6580 103 12
Neurotoxicity and phlebitis - 18 19 -
Allergic - 28 3 -
Cardiotoxicity - - 3 -
Toxic hepatitis - 388 111 46
Total - 16748 1341 113

Discussion: The obtained results indicate a significant
change in the indicators of chemotherapy care in the day
hospital of the AOC over the analyzed period. The 124.17%
increase in hospitalizations of patients diagnosed with
malignant neoplasms is primarily due to the growth in the
registration of new cases of malignant neoplasms in Al-
maty, as well as the gradual transition to a hospital-substi-
tuting model of care. This trend corresponds to the global
trend of increasing the availability of antitumor therapy in
outpatient settings while maintaining the quality of med-
ical care [7].

The analysis of the average inpatient stay showed a
38% increase, from 6.2 to 10 days. This was due to the ex-
pansion of the range of antitumor drugs used, including
chemotargeted agents and immunotherapy, within the

framework of updated clinical protocols. Such growth also
indicates an increase in the complexity and duration of
treatment courses, requiring more time under the super-
vision of specialists.

The dynamics of the department’s staff deserve special
attention. The increase in the number of doctors, mid-lev-
el and junior medical personnel, as well as residents, by
34.6% (from 26 to 35 people) confirms the institutional
strengthening of the department and its readiness to han-
dle an increased patient flow. The expansion of the staff is
especially relevant due to the need for prompt data entry
into electronic systems and monitoring of patients’ con-
ditions.

The analysis of the nosological structure of cases, pre-
sented in Figure 1, also revealed a significant increase in
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the number of hospitalizations in key areas of oncology,
likely due to improved patient routing and earlier disease
detection.

Notably, the number of AEs following chemotherapy
has also increased along with the increase in the number
of hospitalized patients. Thus, compared to 602 AEs reg-
istered in 2019, by 2024 their number increased to 18,202,
i.e.,, by almost 2924%. The increase in the proportion of
grade | AEs from 54.4% to 92% may indicate improved
monitoring, early detection, and possibly the use of less
aggressive treatment regimens to control the severity of
reactions. At the same time, the occurrence of 113 grade
IV AEs in 2024 requires special attention and further anal-
ysis to minimize risks and optimize treatment regimens.
The noted changes reflect both quantitative and qualita-
tive gains in the provision of specialized oncological care,
confirming the effectiveness of the selected model of the
Day Patient Chemotherapy Department in the context of
increasing cancer incidence.

Conclusion: Consequently, the number of cases treat-
ed at the AOC Day Patient Chemotherapy Department
has increased due to a growing number of patients be-
ing admitted for all localizations, the registration of new
cancer cases, and the transition to inpatient replacement
care at the Day Department. The AE indicators (few-
er grade 2-3 AEs and more grade 1 AEs) suggest an im-
provement in the selection of patients for day treatment,
as well as an improvement in the criteria for admission to
a 24-hour hospital. However, despite the increase in staff
numbers, the workload on medical personnel remains
high. The staff of the day hospital chemotherapy depart-
ment provides treatment to patients in 3 shifts. This sit-
uation dictates the need not only to increase the num-
ber of personnel and beds in the department and create
electronic queues, but also to expand the possibilities
of outpatient treatment of patients with AE, which are a
burden for the staff of the Day Patient Chemotherapy De-
partment.
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AJIMATBI OHKOJIOTUSIIBIK OPTAJIBIFBIHIAFBI OHKOJIOT USLIBIK HAYKACTAP/IBI
YKYWEJI EMJAEYJE CTAIIUOHAPJBIK KOMEK KOPCETY/I TAJIJIAY
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©3ekminizi: CmamucmukaneiK xaHe ecen bepy KyxammapslHa calikec, 2024 Xblsbl AIMAamsl OHKOI02UANbIK ducnaHcepiHoe (AOQ) 23 732
OHKOJ102UA/bIK aypy emoesoi, OHbIH iwiHOe opmanelkMblH KyHOI32i CMayuoHApbIHbIH Caynenik mepanus xaHe xumuomepanusa 6enimuwenepi
Kbi3MemmiH 69,8 naleizbiH kepcemmi. AOO 0ameimy MyXblpbIMOAMacel nayueHmmepoiH MeOUUYUHAbIK KeMeKmiH cmayuoHapobl
anmacmelpamelH myprepiHe KomxemimoiniziH keHetimyoi ke30eldi. Ocel mypFblda xumuomepanus 60lbIHWA KYHOI32i cmayuoHap KbiamemiH
manoay ambyniamopusblK Xaroatioa OHKOM02UAbIK HAYKACMApFa Kemek kepcemyoi ylbiMOacmelpyobl Xeminodipyae biknasa ememiH MaHbi30bl
6arbim 60716In MabeinaokI.

3epmmey makcamel — AiIMamel OHKOJI02UAbIK OpMAJTblFbIHbIH KYHOI32i XUuMUuomepanusaelk CMayuoHapbiHeiH 2019-2024 xwblndapoarsl
JKYMbICbIH Mmanoay.

9d0icmepi: Xumuomepanus 60UbIHWA KyYHOI32i CMAYUOHAPObIH XYMbICbIH MAnday KyXammamaHsiH Hezi3zi ecen xaHe ecen 6epy HbICAHOapbIH
natidanaHa omelpein Xypeizinoi. AypyxaHara Xamkel3blFaH HAaykacmap MeH mipKeseeH XarbIMcbi3 Kybblaibicmap caHbiHblH Kepcemkiwmepi
Damumed 0epekmep 6a3acbiHbiH 371eKMPOHObI MEOUYUHAbIK KAPMACbIHAH a/1biHA0bI. 3epmmey BR24993051 xo6acwl ascbiHOA Xypei3inoi.

Hamuxenepi: TandaHraH Ke3eHOe KyHOi3ei cmayuoHapoa kamepi icikmepi 6ap Haykacmapoel XuMuomepanuasa Xamebisy 124,17%-ra
apmmel. 3epmmey Hamuxenepi 6acmankbl xaroalinapobl mipkeyodiH yFarobiHa 6alinaHeicmel, COHOAl-aK CMAyUOHAP/IbIK anMacmelpameiH
KeMekKe Kewy ecebiHeH HaykacmapOel 20CNUMAnu3ayuanayobiH apmkaHelH kepcemmi. CoHbIMeH Kamap, CoOHFbl 5 xbln0a (2019 xwlnoaH 2024
XblnFa 0eliiH) nayueHmMmepOiH aypyxaHard Xamki3y CaHbIHbIH ©CYiMeH XarbIMcbl3 Kybblnbicmaposbl mipkey 602-0eH 18 202 xaroalira OeliH ecmi.
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KopbimbiHObI: KyHOi32i cmayuoHap xymeicblH manoay 6eniMmHiH KaoprelK aieyemiH keHelimy, 6enimwedeei mecek-opblH CaHbiH kebelimy,
371eKmpOHObI Ke3eK Kypy, COHOau-ak KyHOi32i cmayuoHap Kbi3MemkepsiepiHe xumuomepanus YWiH ayblpmnadsblK mycipemiH KeaeHci3
Xaroalnapel 6ap Haykacmapsa amoysnamopriblK KOMeK Kepcemy MyMKiHOIKmepiH keHelimy KaxemminieiH kepcemeoi.

TyliiHOi ce30ep: cmayuoHapobl anMacmelpadmelH KOMeK, XUuMUuomepanus, OHKOJ/I02UA/IbIK OpMa’ibiK.
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AHAJIN3 OKA3AHHMS CTAIITMOHAP-3AMEIIAIOIIER TOMOIIIA B CACTEMHOM JIEYEHUU
OHKOJIOTHYECKUX NTAIUMEHTOB B AIMATHUHCKOM OHKOJIOI'HYECKOM LHEHTPE

P.K. Ockenbaesa', K.Bb. Kanneesa', H.A. [30azamoemos’, P.O. Bonamobexosda®, IIL.T. ITazunoe*
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KM Ha MXB «AnMaTuHCKMil OHKOMOrUYeckui LieHTp», Anmarsl, Pecnybnuka Kasaxcrau

Axmyansrnocms: [10 OanHbIM cMamucmuku u Om4emHo-yyemuot popmvl OOKYMeHmayuu 8 AimamuHckom onkonozuveckom yeumpe (AOL])
3a 2024 2. nponeueno 23 732 cayuaes 3HO, npuuém na 00110 OHEGHbIX CMAYUOHAPOS NYYe6ol mepanuu U xumuomepanuu npuutiocs 69,8%
6cex ciyuaes okazanus nomowu. B pamxax xonyenyuu paseumusa AOL] npedycmompeno pacuupenue 0ocmyna nayuenmos Kk cmayuonap-
3amewarnyum Gopmam MeOUuYuHcKol nomowu. B amom konmexkcme ananus 0eamenbHOCmu OHe8HO20 CMAYUOHAPA XUMUOMEPANUU ABIACMC
BAJICHLIM HANPABACHUEM, CHOCOOCMBYIOWUM COBEPUIEHCINBOBANUIO OPAHUSAYUU NOMOWU OHKOIO2UYECKUM RAYUEHMAM 6 amMOy1amopHblX
VCIOBUSIX.

Lenb uccnedosanusn — npoananuzuposams pabomy OHe6HO20 CIMAYUOHAPA XUMUOMEPANUYU ATMAMUHCKO20 OHKOJIO2UHECKO20 YeHmpd 3d
2019-2024 ze.

Memoovi: Ananus pabomul OHe6HO20 CMAYUOHAPA XUMUOMEPANUY Dbl NPOGEOeH C UCNONIb308ANUEM OCHOGHLIX YUEMHO-0MYEemHbIX (hopM
dokymenmayuu. [lokazamenu 4ucia 2oCnUMAanu3upPOBAHHLIX NAYUECHMOS, 3APe2UCPUPOBAHHBIX HediceramenbHulx asnenutl (HA) ezamul u3
NeKMpPOHHLIX ucmopuil bonesznetl bazvl Damumed. Hccredosanue nposedeno 6 pamkax npoexkma UPH BR24993051.

Pesynomamer: 3a ananusupyemviii nepuoo KoIuwecmeo nayuenmos onesnoeo cmayuonapa xumuomepanuu AOL] yeeruuunocw na 124,17%
3a cuem pocma pe2ucmpayuy nepeudHslX CIyudes, a maxdice nepexood Ha CmayuoHap-3amewaiowyio nomows. Ipu smom, ¢ yeeauuenuem
Yycna 20CRUMAIU3ayuu NayueHmos 3a nociednue 5 iem (¢ 2019 no 2024 z2.) ommeuaemes pocm pecucmpayuu HA ¢ 602 0o 18 202 crnyuaes.

3akntouenue. Ananus pabomuvl OHe6HO20 CMAYUOHAPA AKMYATUZUPYE He0OX00UMOCHb PACUUPEHUS KAOPOB020 NOMEHYUAd OMOeNeHUs,
yeeauenus Kouko-mecm 6 omoeneHuu, co30anus 2NeKmpoHHbIX odepeodetl. Takoice mpedyemcs pacuupums 803MOAICHOCU AMOYIAMOPHOU
nomowu nayuenmam ¢ HA, komopule nosicames bpemenem na nepconan OHe8HO20 CMAYUOHAPA XUMUOMEPANUU.

Knrouesvle cnosa: cmayuonap-3amewjaronas nomouyb, XumMuomepanus, OHKOYeHmp.
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