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ABSTRACT

Relevance: The problem of reproductive health of women suffering from oncological diseases is becoming increasingly important
in the context of modern healthcare. Breast cancer is increasingly diagnosed in young women of reproductive age, which creates a need
to study the impact of these diseases on the ovarian reserve, which is critical for the ability to conceive.

This study aims to assess the impact of breast cancer on the ovarian reserve of women of reproductive age, as well as to develop
strategies for preserving fertility.

Methods: The study involved 80 patients with oncological diseases and 61 conditionally healthy women in the Control Group. The
ovarian reserve was assessed by ultrasound examination with antral follicle counting and hormonal status analysis (FSH, LH, AMH).

Results: The average number of antral follicles in the main group was lower (Me=6) compared to the Control Group (Me=9), which
was statistically significant (p<0.001). FSH and AMH levels also showed sig-nificant differences between the groups, confirming the
negative impact of cancer on the ovarian reserve. The LH level, however, remained stable in both groups (p=0.661).

Conclusions: The study showed that cancer significantly impacts the ovarian reserve, reducing women’s reproductive capabilities.
These data highlight the need to integrate fertility preservation strategies, including oocyte cryopreservation, into treatment programs.
An interdisciplinary approach that combines the efforts of oncologists and reproductive specialists is important to achieve better clinical
and personal outcomes for patients. Further research will help to deepen the understanding of the mechanisms affecting the ovarian

re-serve in the context of cancer.
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Introduction: The problem of reproductive health of
women suffering from oncological diseases is becom-
ing increasingly important in the context of modern
healthcare [1]. Breast cancer is increasingly diagnosed in
young women of reproductive age, which creates a need
to study the impact of these diseases on the ovarian re-
serve, which is critical for the ability to conceive [2, 3].
Modern treatment methods such as chemotherapy and
radiotherapy often cause a decrease in ovarian reserve,
thereby jeopardizing the possibility of future pregnan-
cy [4-8]. Studying the relationship between cancer and
changes in ovarian reserve allows us to develop more ac-
curate strategies for preserving fertility, which is impor-
tant for improving patients’ quality of life [9, 10].

This study aims to assess the impact of breast cancer
on the ovarian reserve of women of reproductive age, as
well as to develop strategies for preserving fertility.

Materials and Methods: The study involved 80 pa-
tients aged 18 to 45 with breast cancer who were diag-
nosed and treated at the Tashkent city branch of the Re-
publican Specialized Scientific and Practical Medical
Center of Oncology and Radiology (Tashkent, Uzbekistan).
The Control Group included 61 conditionally healthy wom-
en of relevant ages. The ovarian reserve was assessed by
ultrasound examination with antral follicle counting and
hormonal status analysis (FSH, LH, AMH) before treatment.
Laboratory studies were conducted in the private clinic
“Mediopharm ECO” (Tashkent, Uzbekistan).

Table 1 provides descriptive statistics for categorical
variables obtained in the study. Several key points re-
garding the distribution of participants across groups
and tumor types will be emphasized.

The main study group consisted of 80 participants,
which corresponds to 56.3% of the total number of
those examined. The Control Group, which included 61
conditionally healthy patients, accounted for 43.7%. The
study observations were characterized by an equal dis-
tribution between the group with breast cancer and the
Control Group regarding representativeness.

This distribution suggests that the study is repre-
sentative enough to allow comparison of data between
patients with cancer and conditionally healthy partici-
pants. The categorical variables studied highlight the
importance of understanding not only quantitative in-
dicators but also qualitative characteristics of patients,
which may have a significant impact on further analysis
of ovarian reserve and hormonal status in the context of
a particular disease.

Modern statistical methods were used to process
and analyze the data. Descriptive statistics were pre-
sented as frequencies, percentages, and confidence
intervals (95% Cl). Groups were compared using the
Mann-Whitney test for independent samples, where
p-values less than 0.05 were considered statistically sig-
nificant. All calculations were performed using statisti-
cal analysis software.
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Table 1 - Descriptive statistics of the study’s categorical variables

. . Values
Indicators Categories
Abs. % 95% ClI
Main Group 80 56.3 47.8-64.6
Research Group
Control Group 61 43.7 35.4-52.2
Breast Cancer 80 56.7 48.1-65.0
Tumor type
Norm 61 43.3 35.0-51.9
| 22 15.6 10.0-22.7
I 29 20.6 14.2-28.2
Cancer Stage 1 20 14.2 8.9-21.1
\Y, 9 6.4 3.0-11.8
N 61 43.3 35.0-51.9

Results: According to Table 2, the mean age of the par-
ticipants was 31 years, with a range of 18 to 45 years. The

number of antral follicles ranged from 1 to 15; the median
value was 6, and the interquartile range (IQR) was 4 to 9.

Table 2 - Analysis of the ovarian reserve indicator depending on the tumor type

. Categories Tumor Type
Indicators p-value
Me Q,-Q, n
. BC 6.00 3.00-8.00 80
Antral follicle count <0.001*
norm 9.00 5.00-11.00 61
. . . BC 6.75 5.70-15.03 80
Follicule-Stimulating Hormone (mIU/ml) <0.001*
norm 6.40 3.80-8.40 61
. BC 5.35 4.20-12.00 80
Luteinizing Hormone (mIU/ml) 0.543
norm 5.40 4.60-6.30 61
. . BC 2.35 0.67-3.20 80
Anti-Mullerian Hormone (ng/ml) 0.030*
norm 2.70 1.30-3.90 61

Notes: BC - breast cancer; * - differences in indicators are statistically significant (p<0.05)

The analysis showed that the number of antral folli-
cles in patients with breast cancer was 6.00 (IQR = 3.00-
8.00) among 80 participants. In the Control Group, in-
cluding women with normal ovarian reserve, a median
of 9.00 (5.00-11.00) with 61 participants. Statistical analy-
sis revealed significant differences between the groups
(p < 0.001), indicating a weakening of the ovarian re-
serve in patients with breast cancer.

The FSH level in women with breast cancer was 6.75
mlU/ml (5.70-15.03), while in the Control Group, it was
6.40 mlU/ml (3.80-8.40). Statistically significant differ-
ences were also found (p<0.001), indicating that the
presence of cancer can negatively affect the hormonal
background and change the functioning of the ovaries.

For the LH indicator, the results were 5.35 mlIU/ml
(4.20-12.00) for the BC group and 5.40 mlU/ml (4.60-
6.30) for the norm. Here, statistically significant differ-
ences were not found (p=0.543), which may indicate a
stable LH level despite a malignant process.

As for AMH, the median for patients with breast can-
cer was 2.35 ng/ml (0.67-3.20), while for the Control
Group, it was 2.70 ng/ml (1.30-3.90). In this case, statis-
tically significant differences were also found (p=0.030),
confirming the decrease in AMH levels in cancer patients
and indicating possible depletion of the ovarian reserve.

We analyzed the ovarian reserve indicator depend-
ing on the cancer stage.

Significant results were obtained as part of the anal-
ysis of ovarian reserve indicators depending on the
breast cancer stage, presented in Table 3. Thus, the
study showed that the disease stage significantly af-
fects various ovarian reserve parameters.

According to the number of antral follicles, it was
found that in Stage |, the median was 6.00 (IQR=5.00-
8.00) in 22 patients. In Stage ll, this indicator was higher,
at 7.00 (5.00-9.00), in 29 participants. However, in Stages
Il and IV the number of antral follicles decreased to 4.00
(2.00-7.00) and 4.00 (1.00-6.00) in 20 and 9 patients, re-
spectively. These results indicate statistically significant
differences between the stages (p<0.001), which indi-
cates increasing depletion of the ovarian reserve with
disease progression.

FSH showed a similar trend: at Stage |, the level was
6.60 mlU/ml (5.62-13.92), and at Stage Il - 6.10 mIU/ml
(5.50-10.10). However, the FSH levels at Stages Ill and IV
increased significantly - to 13.35 mlU/ml (6.30-15.93)
and 13.50 mlU/ml (6.40-18.00), respectively. These re-
sults also demonstrated statistically significant dif-
ferences (p = 0.001), indicating that FSH level increas-
es with cancer progression, which may indicate ovarian
dysfunction.

According to the LH level at Stage |, the median was
5.10 mlU/ml (4.17-7.83) and Stage Il - 4.80 mIU/ml (4.10-
5.80). At Stages Il and IV, the LH level increased to

Oncology and Radiology of Kazakhstan, Nel (75) 2025 35



ORIGINAL INVESTIGATIONS

1

@) KazlO

KAZAKH INSTITUTE OF ONCOLOGY AND RADIOLOGY

11.00 mIU/ml (5.30-13.70) and 9.00 mlU/ml (5.10-12.50),
respectively, which also confirmed the statistical sig-
nificance of the differences (p=0.015). An increase in

LH levels with disease progression may reflect the
body’s adaptation mechanisms to changes in ovarian
function.

Table 3 - Analysis of the ovarian reserve indicator depending on the cancer stage

. stage
Indicators Cancer stage p
Me Q,-Q, N

| 6.00 5.00-8.00 22
Il 7.00 5.00-9.00 29 <0.001*

Antral follicle count i 4.00 2.00-7.00 20 PI0.001 o
\ 4.00 1.00-6.00 9 1V=0.004
N 9.00 5.00-11.00 61
| 6.60 5.62-13.92 22
Il 6.10 5.50-10.10 29 0.001*

Follicule-Stimulating Hormone (mIU/ml) ] 13.35 6.30-15.93 20 III=0.p0'\(l)-5pN-
I\ 13.50 6.40-18.00 9 1V=0.041
N 6.40 3.80-8.40 61
| 5.10 4.17-7.83 22
Il 4.80 4.10-5.80 29

Luteinizing Hormone (miU/ml) M 11.00 5.30-13.70 20 p|||(-)|'|0=105.621
I\ 9.00 5.10-12.50 9
N 5.40 4.60-6.30 61
| 2.40 0.93-3.35 22
Il 3.00 1.80-3.30 29

Anti-Mullerian Hormone (ng/ml) 1 0.90 0.50-2.82 20 0.024*
\% 0.90 0.40-2.60 9
N 2.70 1.30-3.90 61

Notes: * - differences in indicators are statistically significant (p<0.05)

As for AMH, its levels were 2.40 ng/ml (0.93-3.35) at
Stage | and 3.00 ng/ml (1.80-3.30) at Stage Il and de-
creased to 0.90 ng/ml (0.50-2.82) and 0.90 ng/ml (0.40-
2.60) at Stage lll and 1V, respectively. These results also
showed statistically significant differences (p=0.024),
confirming that AMH levels significantly decrease at late
stages of the disease, indicating depletion of ovarian re-
serve.

Thus, the data show that breast cancer progression
negatively affects all the studied parameters of ovari-
an reserve. A decrease in the number of antral follicles
and AMH levels, as well as an increase in FSH and LH lev-
els at later stages of the disease, emphasize the need for
special attention to the state of reproductive function in
women with cancer. These results may be useful for clin-
ical monitoring and treatment planning, as well as for
discussing fertility issues with patients.

Discussion: The study results revealed a negative
impact of oncological diseases on the ovarian reserve.
A significant decrease in the number of antral follicles in
the participants of the main group, compared with the
Control Group, indicates possible damage to the ovar-
ian tissue due to either the disease itself or aggressive
treatment. This was reflected most of all in the indica-
tors of the number of antral follicles and the levels of
FSH and AMH hormones. The FSH level was significant-
ly higher in patients with oncological diseases, which

may indicate insufficient ovarian function and compen-
satory mechanisms of the body to stimulate follicular
growth.

The observed differences in AMH levels also con-
firm the deterioration of the ovarian reserve since this
Hormone correlates with the number of antral follicles
and is considered an important biomarker of repro-
ductive health. Interestingly, the LH level remained sta-
ble, which may indicate a selective lesion of the folli-
cle-stimulating system in the ovaries without affecting
the hypothalamic-pituitary mechanisms regulating LH
production.

Conclusion: The impact of cancer on ovarian re-
serve significantly limits women'’s future reproductive
options. These findings are important for the devel-
opment of fertility programs that may include oocyte
cryopreservation prior to aggressive treatment or the
use of ovarian protection methods during therapy. The
study highlights the need for a multidisciplinary ap-
proach in treatment planning, with oncologists, repro-
ductive specialists, and psychologists working together
to ensure patients’ best clinical and personal outcomes.

Thus, the analysis shows that oncological diseases
significantly affect ovarian reserve indicators such as
the number of antral follicles, FSH, and AMH levels. It is
important to take these differences into account when
planning treatment and maintaining reproductive func-
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tion in women who have breast cancer. It is also nec-
essary to continue research to understand the mecha-
nisms affecting ovarian reserve and hormonal status in
women with oncological diseases.
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AHJATIIA

OHKOJIOTUAJIBIK ITPOLHECTIH AHAJIBIK CYT BE3 KOPbIHA OCEPIH 3EPTTEY
A.JK. Kaxxapos', H.X. Xooxcaesa'?

ITaluKeHT MeMIEKETTIK CTOMATONOrMANbIK MHCTUTYTbI, TalLKeHT, B36eKcTaH;
Z«Mezanodapm IKO» eke emxaHacbl, TalikeHT, B36eKcTaH

Ozexminizi: OHKONOUATLIK aypyiapoan 3apoan uiecemin oulendepoiy penpoOyKmuemi OeHcayivlabl Moceneci 3aMAanayu
OdeHcaynvik cakmay mypevicvinan aumapavikmail ecyoe. Cym 6e3i kamepii iciei penpoOyKmuemi sxcacmazvl sHcac ouendepoe Hui
Ouazno3 Kouwliaowl, Oyl OHKOIO2USLIBIK AYPYLAPObLH JHCYKMINIK Kabiiemi yuin Maybl30bl aHAIbIK Oe30epiil pesepsine ocepin sepmmey
Kascemminiein myovipaowsi. Cym 6e3i kamepnui iciei penpodyKmuemi sjcacmazwvl dcac duendepoe ouasho3 Kouvliaosl, 6y Kamepii icik
aypyolHblY AHALIK Cym 6e3 KOPbIHA 9Cepin 3epmmey Kadcemminicin myovipaosl, Oy JdcyKminik Kabiiemine onme Mayvl30bl.

3epmmeydin maxcamot — penpodykmusmi dyxcacmazel olendepoiy ananvli 6es Kopvina cym Oe3i Kamepai icieiniy ocepin bazanay,
conoati-ax KyHapavlIblKmel cakmay Cmpame2usiapuii o3ipiey.

Adoicmepi: 3epmmeyoe 80 OHKONO2UANBIK AYPYAAPOAH 3apoan wie2emin HAyKacmap dcoue oaxwviiay moodvinoa 61 wapmmel cay
Haykacmap Kamoicmol. Ananvik cym 6e3 Kopln 6a2anay ywin aHmpaibobl QOIIUKYIaNap canvlh ecenmey iHcone 2opmonanovl (PhIT,
JII, AMT) mopmebeni manoay ywin YJ[3 konoanviizan.

Homuacenepi: Heeizei monmaesvl anmpanvovl goniuxyianapowviy opmauwia cauvl (ME=6) 6axvliay modviMen canblcmulpeanod
(ME=9) momer 601001, Oyn cmamucmuraivik Mayvizovt 601061 (p<0,001). DBIT scone AMI Oeneetinepi convimer Kamap OHKOIO2UANBIK
aypyaapovly ananvlk 6e3 Kopulna mepic ocepin pacmaumvii Mmonmap apacblHod aumapivlKmail atblpmMaiblislKmapbli Kopcemmi.
Anatioa JII" 0eyeetii exi monma oa mypaxmul 6oavin Kaaowvl (p=0.661).

Kopvimuinowi: 3epmmey OHKONOUANBIK aypy1apObly aHAIbIK 0e3 KOpblHA aumapivlkmail ocep ememinin, ouendepoin
PenpooyKkmuemi MyMKIHOIKmMepiH meomeHOememinin Kopcemmi. byn monimemmep KyHapavlIblKmol, OHblH WIHOE 00YUM
KPUOKOHCEPBUHeMI JicoHe eMOey 0az0apaamanapvlh Koaoay YwliH cmpamezusnapovl Oipikmipy Kasjcemminiein kepcemeoi.
Onkonoemap men penpoOyKkmonoemapOobly Kyui-jcieepin 6ipikmipemin nonapansvix mocii HaAyKacmap yuwin ey dHcaKcvl KIUHUKAIbIK
JIcoHe JiceKe Homudicesepae Ko JcemKizy Yulin mayvi30el. Opi Kapail 3epmmeyiep OHKOJIO2UANBIK AypYAap AACbIHOA AHATbIK Cym Oe3
KOpbiHa ocep ememin MexanHuzmoepoi mycinyoi mepeyoemyee Komexmeceoi.

Tyiiinoi co30ep: cym 6esi Kamepii iciei, ananslx cym 6e3 Kopbl, 20pMOHALObL JHCa20all, KYHAPIbLILIKMbL CAKMAY, PenpoOyKmMuemi
OeHCaynviK.

AHHOTADUSA

MN3YYEHUE BJUAHUA OHKOJIOI'MYECKOI'O ITPOHECCA
HA OBAPHUAJIBHBIN PE3EPB

A.JK. Kaxxapoe', H.X. Xoocaesa'?

ITalWKeHTCKuIA rOCYAAPCTBEHHDIA CTOMATONOTMUECKII MHCTUTYT, TallKeHT, Y36eKncTan;
2YactHas knunika “Megunodapm IKO”, TawkeHT, Y36ekucTan

Axmyansnocms: [Ipobrema penpodykmugHo2o 300p08bsl JHCEHWUH, CMPAOAIOUWUX OHKOIOSUYECKUMU 3a001e6aHUsAMU, NpUodpe-
maem 6¢é GONBULYIO BHAUUMOCMb 8 KOHMEKCMe CO8PEMEHH020 30pagooxpanenus. Pax monounoii scenesvl 6cé uauje ouaznocmupyom y
MOLOObLX JACCHUUH PENPOOYKMUBHO20 803PACMA, YMO GbI3bI8ACH NOMPEOHOCMb 6 U3VUEeHUU GNUSHUS OHKOLO2UYECKUX 30001e8aHUll HA
08aPUATLHLIL pe3eps, KPUMUYECKU 8ANCHBIU 0151 CHOCOOHOCIU K 3A4amuio.
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Ilensy uccnedosanusn — oyenums 6ausHUe pAKa MOIOYHOI JCeNe3bl HA 08APUATLHBIIL pe3eps dHCeHuUH PenpoOyKMUEHO20 803pacmd,
a maxaice paspabomams cmpame2uu no COXPAHEHUIO PePmuIbHOCHU.

Memoowi: B uccreoosanuu yuacmeosanu 80 nayuenmox ¢ oHKono2U4eCKuUM 3a601esanuem u 61 YCi106HO 300p08as HCeHWUHA 8
Konmponviou epynne. [l oyenku osapuanvhoco pezepéa npumensaiucy Y3HU ons noocuema xonuvecmea anmpanbhblx QOIIUKYI08 U
ananus eopmonanvroeo cmamyca (OCI, JII, AMI).

Pesynomamui: Cpednee Koauuecmso anmpaibHulX QOIIUKYI06 6 OCHOBHOU epynne 0Ka3aniock nudce (Me=6) no cpasnenuio ¢ kon-
mpoavrou (Me=9), umo 6vi10 cmamucmuuecku 3uauumo (p<0,001). Yposnu @CI" u AMI” maxoice npodemoncmpuposanu sHayumenp-
Hble PA3IUYUS MeICOY SDYNNAMU, NOOMEEPICOUs. HE2AMUSHOE BUAHUE OHKOL02UYECKUX 3a001e6aHUIl HA 08aAPUATbHYII pe3eps. YposeHs
JII', oonako, ocmasancs cmabunvhvim 8 0beux epynnax (p=0,661).

3akniouenue: Hcciedosanue noxkasano, 4mo oHKoi02u4ecKue 3a0071e6anus OKa3ul8aion 3HAYUMeNbHoe 6lUAHUe HA 08APUATbHbLL
pe3seps, CHudICAs penpoOYKMUEHbIE 803MOICHOCHIU JHCEHIWUN. DMu 0aHHble NOOYepKUBAION He0DX00UMOCMb UHMeZPayuu cmpameutl
COXpaneHus hepmuibHOCMU, 8KIIOUAS KPUOKOHCEPBAYUIO OOYUMOB, 6 NPOSPAMMbL JedeHus. Medxcoucyuniunaphvii nooxoo, 06veou-
HAIOWULL YCUNUA OHKONI0208 U PEeNPOOYKMOL0208, BANCEH 015l OOCIUNCEHUS TYUUUX KIUHUYECKUX U TUYHOCIHBIX Pe3yabmamos s
nayuenmok. Jlanvheiiuue uccie008anus noMoym yeayoums nOHUMAHUE MeXAHU3MOG, IUAIOUUX HA 08APUATIbHBL pe3epe HA (QoHe
oHKON02UYECKUX 3a001e8aHUI.

Kniouesvie cnosa: pax mMonouHoll dcenesvl, 06APUATLHBLIL pe3eps, 2OPMOHANbHBLI CINAmMyc, COXpaneHue GepmuibHocmu, penpooyk-
mugHoe 300posve.
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