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ABSTRACT

Relevance: Breast cancer is the most common cancer among women. Modern treatment of locally advanced breast cancer requires a
multidisciplinary approach, including local treatment: surgical and radiotherapy, systemic treatment, and a wide range of medications.
The importance of systemic therapy is to improve relapse-free survival based on the control of micrometastases with the potential to spread
throughout the body.

Systemic therapy for operable breast cancer includes adjuvant therapy and neoadjuvant therapy. Hormone therapy, chemotherapy,
and targeted therapy represent systemic therapy, which can be prescribed individually or in combination.

For the most effective breast cancer treatment, tumors are classified into subtypes depending on the expression of biological markers.
The presence of expression of the estrogen receptor (ER), progesterone receptor (PR), human epidermal growth factor receptor 2 (HER2),
and the rate at which tumor cells divide are determined by determining the Ki67.

It is known that neoadjuvant chemotherapy (NCT) has clinical significance in locally advanced and inoperable breast cancer. NCT
increases the frequency of organ-preserving operations and the overall survival rate when a complete pathomorphological regression of
the tumor (pCR) is achieved.

The study aimed to conduct a literature review of previously published publications on the effectiveness and expediency of neoad-
Jju-vant chemotherapy for breast cancer.

Methods: The search and analysis of scientific publications were carried out in the databases Web of Science, Pubmed, and Scopus
for ten years, from 2013 to 2023. According to the search, about 3000 articles were found, and 39 sources were left during the selection
according to the inclusion and exclusion criteria

Results: Efficiency of NCT depending on different immunophenotypes in breast cancer patients was established. Tumor response was as-
sessed according to RECIST criteria. A complete pathological response was observed more ofien in more aggressive subtypes of breast cancer
— Her2-positive and triple-negative cancer. The relationship between pCR and long-term outcomes — OS and DFS have also been estab-lished.

Conclusion: Neoadjuvant chemotherapy is a systemic treatment of breast cancer, the main purpose of which is to reduce the size of the
tumor for the possibility of performing organ-preserving surgery, as well as to increase the overall and relapse-free survival rates. NCT
allows for evaluating the effectiveness of therapy in vivo and using alternative treatment regimens without tu-mor response to the therapy.

Keywords: breast cancer, neoadjuvant chemotherapy.

Introduction: Modern treatment for locally advanced
breast cancer (BC) requires a multidisciplinary approach which
includes local (surgery and radiotherapy) and systemic therapy
with a wide range of medications. Systemic therapy is import-
ant for improving relapse-free survival (RFS) by controlling mi-
cro metastases prone to spread throughout the body.

Systemic therapy for operable BC includes adjuvant
therapy after surgery and neoadjuvant therapy before sur-
gery. These treatment methods are equally effective in
improving RFS when similar drugs and evidence-based

regimens are based [1]. Systemic therapy might include
hormone therapy, chemotherapy, and targeted therapy,
which can be prescribed individually or in combination.

For the most effective BC treatment, tumors are classi-
fied into subtypes by the expression of biological markers,
such as the estrogen receptor (ER), progesterone receptor
(PR), human epidermal growth factor receptor 2 (HER2),
and Ki67, which is a tumor’s proliferation index. The pres-
ence or absence of these receptors identifies five immuno-
phenotypes of tumors, presented in Table 1.

Table 1 - Breast cancer (BC) classification by phenotype based on tumor biological features [2, 3]

BC classification by immunophenotype

Presence of receptor expression

Luminal A ER (+) and/or PR (+),
HER2 (-), Ki 67 <20%
Luminal B, ER (+) and/or PR (+),
HER2 negative HER2 (-), Ki 67 >20%,
Luminal B, ER (+) and/or PR (+),
HER2 positive HER2 (4), Ki 67 any

Triple-negative

ER (-), PR (-), HER2 (-)

HER2 positive (non-luminal)

ER (-), PR (), HER2 (+)
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Neoadjuvant chemotherapy (NCT) has a known clin-
ical significance in locally advanced and inoperable BC
[4]. NCT can transform an inoperable breast tumor with-
out distant metastases into an operable one, leading to a
slight increase (7% to 12%) in the share of organ-preserv-
ing operations [5-6]. Studies have shown that patients
who present complete pathomorphological regression of
the tumor (pCR) after NCT have more prolonged overall
survival (OS) and RFS, especially with triple-negative and
HER2-positive BC [7-9]. NCT aims to increase the share of
organ-preserving operations and support choosing ade-
quate adjuvant therapy in the future. The regimen choice
aims to achieve the maximum antitumor effect in accor-
dance with cancer etiopathogenesis.

The study aimed to conduct a literature review of
previously published publications on the effective-
ness and practicality of neoadjuvant chemotherapy for
breast cancer.

Materials and methods: The search and analysis of
scientific publications were carried out in the databas-
es Web of Science, Pubmed, and Scopus for ten years,
from 2013 to 2023. The keywords searched included
“breast cancer” and “neoadjuvant chemotherapy.” The
criteria for including the source in the literature review
were: reports on randomized and cohort studies con-
ducted on large populations, meta-analyses, system-
atic reviews, and full versions of articles. The analysis
should have included articles describing isolated cases,
reports from conferences, abstracts, and papers with-
out citations published in journals with dubious rep-
utations. According to the search, about 3000 articles
were found, and 39 sources were left during the selec-
tion according to the inclusion and exclusion criteria.
The agreement of the author’s opinions on the select-
ed articles was 98%.

Results:

Criteria of tumor response to therapy.

The modern criteria for the tumor response to ther-
apy are the RECIST criteria. These criteria are based on a
one-dimensional measurement of tumors, as described
in Schwartz L.H. et al. [10]. RECIST adopted a simplified
measurement method using the sum of the longest di-
ameters of the target lesions. In contrast, previous WHO
criteria used the sum of the two longest diameters mea-
sured perpendicular to each other. RECIST designers be-
lieve these criteria should be updated and adapted to
remain relevant [11]. In 2009, RECIST 1.1 was published,
according to which the complete response (CR) is the
disappearance of all target lesions and regression of any

pathological lymph nodes (both target and non-target)
to <10 mm. The partial answer (PR) is a reduction in the
sum of the diameters of the foci by at least 30%. Dis-
ease progression (PD) is an increase of 20% or more in
the sum of the diameters of the main foci (>5 mm), as
well as the appearance of one or more new foci; uncon-
ditional progression of non-target foci. Disease stabili-
zation (SD) means all other cases [12-13].

Modern clinical assessment methods include breast
physical examination and imaging using mammography
and ultrasound. Physical examination is often insufficient
to assess the localized BC response to NCT. Therefore,
such methods as two-dimensional and three-dimension-
al mammography, ultrasound, magnetic resonance im-
aging (MRI), and positron emission tomography (PET), as
well as their combinations (PET-CT, PET-MRI), are essen-
tial to assess the treatment efficacy [14-18].

Tumor microscopy is a key diagnostic tool for accu-
rately measuring tumor size. This method provides the
most objective assessment of the true sizes of a neo-
plasm. The tumor size is determined by carefully com-
paring clinical examination and microscopy results. If a
breast tumor is a distinct mass outside the point of or-
igin, its size can be easily estimated using visualization
and macroscopy. However, an accurate measurement
may be challenging at a tumor location in an ill-defined
area of genetic instability and with intra-tumor diffuse
fibrosis. In addition, the detection and precise measure-
ment of small malignancies detected by advanced im-
aging may pose a problem if they are not visible during
a general examination of the sample. This is because
a surgical sample submitted to a pathology laborato-
ry may differ greatly from the in vivo form observed by
the surgeon and radiologist due to the mammary gland
tissue elasticity [19, 20].

Several authors have earlier classified tumor re-
sponse to therapy by the generosity of changes in the
tumor. E.g., I.D. Miller and S. Payne (Miller-Payne clas-
sification) identified five grades of pathomorphism in
response to treatment; the grades are characterized in
Table 2. This classification assesses the cell structure
of postoperative material and compares the results
with the tumor structure before treatment. The assess-
ment of pathological response after NCT has recent-
ly become an important independent prognostic fac-
tor. A complete pathomorphological response (pCR)
is the endpoint of efficiency determination, character-
ized by a complete absence of tumor cells in postoper-
ative material [4].

Table 2 - Miller-Payne therapeutic pathomorphosis grading system [3]

Degree of
pathomorphosis

Characteristic changes in a tumor

| Subtle changes in individual tumor cells without reducing their number.

1l A slight reduction in cells (< 30% of the tumor)

1 Tumor cells lose 30 to 90% in number.

(>90% of cell losses)

v Marked disappearance of invasive cells. Only widely dispersed small nests of cells are detected

V(pCR)

No tumor cells in sectional cuts from the primary tumor location.
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The US Food and Drug Administration (FDA) estab-
lished a CTNeoBC working group tasked to analyze the
results of 12 combined randomized controlled trials of
NCT in BC [21-22]. The group concluded that the most
significant association between pCR and the long-term
outcome was observed in more aggressive BC sub-
types. pCR was defined as the absence of malignant
cells in the residual primary tumor or regional lymph
nodes. The best pCR of 50.3% was achieved in patients
with non-luminal HER2-positive BC against the back-
ground of treatment with a monoclonal antibody to
the HER2 receptor - trastuzumab. Without trastuzum-
ab, pCR with this type of tumor amounted to 30.2%.
In triple-negative BC, pCR after NCT was also frequent,
reaching 33.6%. In stage Il luminal HER2-negative BC,
pPCR was 16.2% [16]. With hormone-sensitive tumors,
pCR values were lower in luminal type A tumors (6.4%)
and higher in luminal type B tumors (11-22%) [23-28].

The results were similar in the I-SPY 2 study, where
stage Il or Il BC cases were randomized for different vari-
ants of standard neoadjuvant therapy. The pCR was low-
est in luminal HER2-negative BC (17.4%) and achieved
68% in a non-luminal HER2-positive tumor [29-31].

Three-year event-free survival achieved 95% in pa-
tients with pCR and 78% without pCR (95% confidence
interval (Cl): 0.12, 0.31). Similarly, 3-year RFS amoun-
ted to 95% in patients with pCR versus 81% without pCR
(C195%: 0,13, 0,34) [32-34].

A meta-analysis confirmed no differences in out-
comes between adjuvant and neoadjuvant therapy
when the same drugs are used [35]. Breast preservation
frequency after NCT is higher than after adjuvant ther-
apy. However, patients receiving NCT had a higher inci-
dence of local relapses [36]. NCT standard regimen in-
cludes anthracyclines followed by taxane [37]. Adding
carboplatin to the standard regimen may be effective
for patients with triple-negative RBC , especially with
the BRCA1/2 mutation [30, 38, 39].

Discussion: NCT is systemic therapy for BC per-
formed before the main surgical treatment. NCT tar-
gets to:

1. Reduce tumor volume: NCT can reduce the size of
the tumor focus and make surgical removal of the for-
mation possible.

2. Reduce the risk of relapse: NCT can reduce the
likelihood of BC recurrence after complex treatment.

3. Evaluate the treatment efficacy: NCT results can
indicate the efficacy of the selected chemotherapy by
assessing the tumor pathomorphosis.

NCT regimens for BC may vary depending on many
factors, including the tumor size, immunophenotype,
disease stage, hormonal status, the patient’s age, and
general health.

NCT can include a single drug or a combination of
chemotherapy drugs. Usually, drug combinations such
as anthracyclines (doxorubicin) and taxanes (paclitaxel
or docetaxel) are used for NCT. Other drugs, such as cy-
clophosphamide and fluorouracil, can also be included

in combination. NCT is performed for several months
before surgery. Usually, 3 to 8 courses are carried out,
depending on the patient’s response to treatment.

NCT has been proven effective depending on differ-
ent BCimmunophenotypes. The tumor response evalu-
ated according to RECIST criteria showed that pCR was
more frequent in more aggressive BC subtypes such as
Her-2+ and triple-negative. The relationship between
pCR and long-term outcomes such as OS and RFS has
also been established.

Conclusion: NCT is currently the routine treatment
for BC. The former main target of NCT was to reduce
the tumor size (also known as stage reduction) to allow
for breast-preserving surgery and possibly exclude ax-
illary dissection in patients who opposed extended sur-
gery. However, the current role of NCT has expanded to
include patients with early stages of operable BC, such
as stages Il and Il (T1-4NO-3MO0). NCT improves cosmet-
ic results and reduces postoperative complications,
such as secondary lymphocytosis of the upper extremi-
ties. Clinical trials evaluating neoadjuvant and adjuvant
chemotherapy showed no difference in BC treatment
long-term effects with either approach.

NCT allows for assessing the therapeutic efficacy
in vivo and applying alternative treatment regimens
for tumor resistance to therapy. The endpoint, the re-
sponse to chemotherapy, is a significant prognostic
risk factor for relapse, especially in triple-negative and
HER2-positive BC. The above advantages are the reason
for the widespread introduction of NCT.

References:

1. Shien T., lwata H. Adjuvant and neoadjuvant therapy for
breast cancer // Japan. J. Clin. Oncol. - 2020. - Vol. 3 (50). - P. 225-
229. https://doi.org/10.1093/jjco/hyz213

2. Cemuenasos B.®., Hypeasues K.llI., Cemuznazoe B.B., JawsaH
lA., [lManmyes P.M. Cemuenasosa T.l0., Kpusopomeko [1.B.,
Hukonaes K.C. Obuwjue pekomeHOAyUU NO Jie4eHU paHHe20 paka
MmosoyHou xene3swl St. Gallen-2015, adanmuposaHHsie 3kcnepmamu
Poccutickoeo obwecmsa oHKomMammonozo8 // Onyxonu KeH.
Penpood. Cucmemel. — 2015. - T. 11, Ne3 [Semiglazov V.F., Nurgaziev
K.Sh., Semiglazov V.V., Dashyan G.A., Paltuev R.M., SemiglazovaT.Yu.,
Krivorot’ko P.V., Nikolaev K.S. Obshhie rekomendacii po lecheniyu
rannego raka molochnoi zhelezy St. Gallen-2015, adaptirovannye
e’kspertami Rossiiskogo obshhestva onkomammologov // Opuxoli
Zhen. Reprod. Sistemy. — 2015. — T. 11, Ne3 (in Russ.)]. https://doi.
0rg/10.17650/1994-4098-2015-11-3-43-60

3. Rak molochnoj zhelezy: Klinicheskij protokol diagnostiki i
lecheniya. Utv. OKKMU MZ RK, protokol N174 ot 21 noyabrya 2022
g. [Breast cancer: Clinical protocol of diagnosis and treatment.
Approved Joint Commission on the Quality of Medical Services
of the Ministry of Health of the Republic of Kazakhstan, Protocol
No. 174 of November 21, 2022 (in Russ.)]. https://online.zakon.kz/
Document/?doc_id=32210256. 01.06.2023.

4. Shintia C, Endang H. Diani K. Assessment of pathological
response to neoadjuvant chemotherapy in locally advanced breast
cancer using the Miller-Payne system and TUNEL // Malaysian J. Pathol.
—-2016.-Vol. 38(1). — P. 25-32. https://doi.org/10.2147/dddt.s25396 1

5.BuchholzT.A., MittendorfE.A., HuntK.K. Surgical considerations
after neoadjuvant chemotherapy: breast conservation therapy //
JNCI Monographs. —2015. - Vol. 51. - P. 11-14. https://doi.org/10.10
93%2Fjncimonographs%2Flgv020

6. Piotrzkowska-Wrdéblewska H., Dobruch-Sobczak K., Klimonda
Z., Karwat P., Roszkowska-Purska K., Gumowska M., Litniewski J.
Monitoring breast cancer response to neoadjuvant chemotherapy
with ultrasound signal statistics and integrated backscatter //

Oncology and Radiology of Kazakhstan, Ne2 (68) 2023 55



TREATMENT

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

PLoSOne. — 2019. — Vol. 14(3). — Art. no. e0213749. https.//doi.
org/10.1371/journal.pone.0213749

7. von Minckwitz G., Bloomer J. U., Costa S. D., Denkert C.,
Eidtmann H., Eiermann W., Gerber B., Hanusch C., Hilfrich J., Huober
J. Response-guided neoadjuvant chemotherapy for breast cancer //
J. Clin. Oncol. - 2013. - Vol. 31(29). - P. 3623-3630.

8. Spring L.M., Fell G., Arfe A., Sharma C., Greenup R., Reynolds
K.L., Smith B.L., Alexander B., Moy B., Isakoff S.J., Parmigiani
G., Trippa L., Bardia A. Pathological complete response after
neoadjuvant chemotherapy and impact on breast cancer recurrence
and survival: a comprehensive meta-analysis // Clin. Cancer Res. -
2020. - Vol. 26(12). — P. 2838-2848. https://doi.org/10.1158/1078-
0432.ccr-19-3492

9. Krishnan Y., Alawadhi S. A., Sreedharan P. S., Gopal M.,
Thuruthel S. Pathological responses and long-term outcome analysis
after neoadjuvant chemotherapy in breast cancer patients from
Kuwait over a period of 15 years // Ann. Saudi Med. - 2013. - Vol.
33(5). - P. 443-450. https://doi.org/10.5144/0256-4947.2013.443

10. Schwartz L.H., Litiere S., de Vries E., Ford R., Gwyther S.,
Mandrekar S., Shankar L., Bogaerts J., Chen A., Dancey J., Hayes
W., Hodi F.S., Hoekstra O.S., Huang E.P., Lin N., Liu Y., Therasse P.,
Wolchok J.D., Seymour L. RECIST 1.1-update and clarification: from
the RECIST committee // European Journal of Cancer. - 2016. - Vol.
62. - P. 132-137. https://doi.org/10.1016/j.ejca.2016.03.081

11. Schwartz L.H., Seymour L., Litiére S., Ford R., Gwyther S.,
Mandrekar S., Shankar L., Bogaerts J., Chen A., Dancey J., Hayes
W., Hodi F.S., Hoekstra O.S., Huang E.P., Lin N., Liu Y., Therasse
P., Wolchok J.D., Seymour L. RECIST 1.1 — standardization and
disease-specific adaptations: perspectives from the RECIST working
group // Eur. J. Cancer. - 2016. - Vol. 62. - P. 138-145. https://doi.
org/10.1016/j.ejca.2016.03.082

12. Litiére S., Collette S., de Vries E. G., Seymour L., Bogaerts J.
RECIST - learning from the past to build the future // Nat. Rev. Clin.
Oncol. - 2017. - Vol. 14(3). - P. 187-192. https://doi.org/10.1038/
nrclinonc.2016.195

13. Fukada 1., Araki K., Kobayashi K., Shibayama T., Takahashi
S., Gomi N., Kokubu Y., Oikado K., Horii R., Akiyama F., lwase T.,
Ohno S., Hatake K., Sata N., Ito Y. Pattern of tumor shrinkage during
neoadjuvant chemotherapy is associated with prognosis in low-
grade luminal early breast cancer // Radiology. - 2018. - Vol. 286(1).
- P.49-57. https://doi.org/10.1148/radiol.2017161548

14. Eom H.J., Cha J.H., Choi W.J., Chae E.Y., Shin H.J., Kim H.H.
Predictive clinicopathologic and dynamic contrast-enhanced MRI
findings for tumor response to neoadjuvant chemotherapy in triple-
negative breast cancer //AJR. - 2017. - Vol. 208(6). — P. W225-W230.
https://doi.org/10.2214/ajr.16.17125

15. Rauch G.M., Adrada B.E., Kuerer H.M., van la Parra R.F., Leung
J.W., Yang W.T. Multimodality imaging for evaluating response to
neoadjuvant chemotherapy in breast cancer // AJR. — 2017. - Vol.
208(2). — P. 290-299. https://doi.org/10.2214/ajr.16.17223

16.LiH., Yao L., Jin P, Hu L., Li X., Guo T., Yang K. MRl and PET/
CT for evaluation of the pathological response to neoadjuvant
chemotherapy in breast cancer: a systematic review and meta-
analysis // Breast (Edinburgh, Scotland). - 2018. - Vol. 40. - P. 106-
115. https://doi.org/10.1016/j.breast.2018.04.018

17. van der Noordaa M.E.M., van Duijnhoven F.H., Straver
M.E., Groen E.J., Stokkel M., Loo C.E., Elkhuizen P.H.M., Russell N.S.,
Vrancken Peeters M.T.F.D. Major reduction in axillary lymph node
dissections after neoadjuvant systemic therapy for node-positive
breast cancer by combining PET/CT and the MARI procedure //
Ann. Surg. Oncol. - 2018. - Vol. 25(6). — P. 1512-1520. https://doi.
org/10.1245/510434-018-6404-y

18. Christin O.L., Kuten J., Even-Sapir E., Klausner J., Menes
T.S. Node positive breast cancer: concordance between baseline
PET/CT and sentinel node assessment after neoadjuvant
therapy // Surg. Oncol. — 2019. — Vol. 30. — P. 1-5. https://doi.
org/10.1055/5-0043-111589

19. Mcdonald E.S., Clark A.S., Tchou J., Zhang P., Freedman G.M.
Clinical Diagnosis and Management of Breast Cancer // J. Nucl.
Med. - 2016. - Vol. 1 (57). - P. 95-16S. https://doi.org/10.2967/
jnumed.115.157834

20. Evans A., Whelehan P., Thompson A., Purdie C,
Jordan L., Macaskill J., Waugh S., Fuller-Pace F., Brauer K.,
Vinnicombe S. Prediction of pathological complete response to
neoadjuvant chemotherapy for primary breast cancer comparing

interim ultrasound, shear wave elastography and MRl //
Ultraschall Med. - 2018. — Vol. 39(4). — P. 422-431. https://doi.
org/10.1055/5s-0043-111589

21. Asaoka M., Gandhi S., Ishikawa T., Takabe K. Neoadjuvant
Chemotherapy for Breast Cancer: Past, Present, and Future // Breast
Cancer: Basic Clin. Res. - 2020. - Vol. 14. - Art.no. 117822342098037.
https://doi.org/10.1177%2F1178223420980377

22. Nekljudova V., Loibl S., von Minckwitz G., Schneeweiss
A., Gliick S., Crane R., Li H., Luo X. Trial-level prediction of long-
term outcome based on pathologic complete response (pCR) after
neoadjuvant chemotherapy for early-stage breast cancer (EBC)
// Contemp. Clin. Trial. - 2018. — Vol. 71. — P. 194-198. https://doi.
org/10.1016/j.cct.2018.06.016

23. Rapoport B.L., Demetriou G.S., Moodley S.D., Benn C.A. When
and how do | use neoadjuvant chemotherapy for breast cancer?
// Curr. Treat. Opt. Oncol. - 2014. - Vol. 15. - P. 86-98. https://doi.
0rg/10.1007/s11864-013-0266-0

24. Barchiesi G., Mazzotta M., Krasniqi E., Pizzuti L., Marinelli
D., Capomolla E., Sergi D., Amodio A., Natoli C., Gamucci T., Vizza
E., Marchetti P., Botti C., Sanguineti G., Ciliberto G., Barba M., Vici P.
Neoadjuvant endocrine therapy in breast cancer: current knowledge
and future perspectives // Int. J. Mol. Sci. - 2020. - Vol. 21. - P. 3528.
https://doi.org/10.3390/ijms21103528

25. von Minckwitz G., Huang C.S., Mano M.S., Loibl S.,
Mamounas P.E., Untch M., Wolmark N., Rastogi P., Fischer H.H., Lam
L.H., Tesarowski D., Smitt M., Douthwaite H., Singel S.M., Geyer Jr.
C.E.; KATHERINE Investigators. Trastuzumab emtansine for residual
invasive HER2-positive breast cancer // New Engl. J. Med. - 2019. -
Vol. 380. - P. 617-628. https://doi.org/10.1200/jco.2007.14.4147

26. Abdel-Razeq H., Abu Rous F., Abuhijla F., Abdel-Razeq N.,
Edaily S. Breast Cancer in Geriatric Patients: Current Landscape and
Future Prospects // Clin. Interv. Aging. — 2022. - Vol. 17. — P. 1445-
1460. https://doi.org/10.2147/CIA.S365497

27. Gerber B., Loibl S., Eidtmann H., Rezai M., Fasching P. A.,
Tesch H., Eggemann H., Schrader I., Kittel K., Hanusch C., Kreienberg
R., Nekljudova V., Untch M., von Minckwitz G., German Breast Group
Investigators. Neoadjuvant bevacizumab and anthracycline- taxane-
based chemotherapy in 678 triple-negative primary breast cancers;
results from the geparquinto study (GBG 44) // Ann. Oncol. - 2013. -
Vol. 24. - P. 2978-2984. https://doi.org/10.1093/annonc/mdt361

28. Delgado J., Vleminckx C., Sarac S., Sosa A., Bergh J., Giuliani
R., Enzmann H., Pignatti F. The EMA review of trastuzumab
emtansine (T-DM1) for the adjuvant treatment of adult patients
with HER2-positive early breast cancer // ESMO Open. - 2021. - Vol.
6(2). — P. 100074. https://doi.org/10.1016/j.esmoop.2021.100074

29. I-SPY2 Trial Consortium, Yee D., DeMichele A.M., Yau C,,
Isaacs C., Symmans W.F., Albain K.S., Chen Y.Y., Krings G., Wei S.,
Harada S., Datnow B., Fadare O., Klein M., Pambuccian S., Chen B.,
Adamson K., Sams S., Mhawech-Fauceglia P., Magliocco A., Berry
D.A. Association of event-free and distant recurrence-free survival
with individual- level pathologic complete response in neoadjuvant
treatment of stages 2 and 3 breast cancer: three-year follow-up
analysis for the I-SPY2 adaptively randomized clinical trial // JAMA
Oncol. - 2020. - Vol. 6. — P. 1355-1362. https://doi.org/10.1001/
jamaoncol.2020.2535

30. Cristofanilli M., Turner N.C., Bondarenko I., Ro J., Im. S.A,,
Masuda N., Colleoni M., DeMichele A., Loi S., Verma S. Fulvestrant
plus palbociclib vs fulvestrant plus placebo for treatment of
hormone-receptor-positive, HER2- negative metastatic breast
cancer that progressed on previous endocrine therapy (PALOMA-3):
Final analysis of the multicentre, double-blind, phase 3 randomized
controlled trial // Lancet Oncol. - 2016. — Vol. 17. — P. 425-439.
https://doi.org/10.1016/51470-2045(15)00613-0

31. Goetz M.P., Toi M., Campone M., Sohn J., Paluch-Shimon S.,
Huober J., Park I.H., Tredan O., Chen S.-C., Manso L. MONARCH 3:
Abemaciclib as Initial Therapy for Advanced Breast Cancer // J. Clin.
Oncol. - 2017. - Vol. 35. — P. 3638-3646. https://doi.org/10.1200/
jco.2017.75.6155.

32. Masuda N., Lee S.J., Ohtani S., Lee E., Yokota I., Kuroi K., Im S.,
ParkB.,Kim S., Yanagita Y., Ohno S. Adjuvant capecitabine for breast
cancer after preoperative chemotherapy // New Engl. J. Med. - 2017.
- Vol.376. - P.2147-2159. https://doi.org/10.1056/nejmoa1612645

33. Wang H., Mao X. Evaluation of the Efficacy of Neoadjuvant
Chemotherapy for Breast Cancer // Drug Des., Devel. Ther. — 2020. -
Vol. 14. - P. 2423-2433. https://doi.org/10.2147/dddt.s253961

56

Oncology and Radiology of Kazakhstan, Ne2 (68) 2023



&) KazIOR

TREATMENT

34. Minckwits G., Procter M., Azambuja E., Zardavas D., Benyunes
M., Viale G., Suter T., Arahmani A., Rouchet N., Clark E., Knott A., Lang
I, Levy C,, Yardley D. A., Bines J., Gelber R. D., Baselga J., APHINITY
Steering Committee and Investigators. Adjuvant pertuzumab and
trastuzumab in early HER2-positive breast cancer // New Engl. J.
Med. - 2017. - Vol. 377(2). — P. 122-131. https://doi.org/10.1056/
nejmoal703643

35. Early Breast Cancer Trialists’ Collaborative Group
(EBCTCG). Long-term outcomes for neoadjuvant versus adjuvant
chemotherapy in early breast cancer: meta-analysis of individual
patient data from ten randomized trials // Lancet Oncol. — 2018. -
Vol. 19. - P. 27-39. https://doi.org/10.1016/s1470-2045(17)30777-5

36. Gnant M., Pfeiler G., Dubsky P. C., Hubalek M., Greil R., Jakesz
R., Wette V., Balic M., Haslbauer F., Melbinger E., Bjelic-Radisic V.,
Artner-Matuschek S., Fitzal F., Marth C., Sevelda P., Mlineritsch B.,
Steger G. G., Manfreda D., Exner R., Egle D., Austrian Breast and
Colorectal Cancer Study Group (2015). Adjuvant denosumab in
breast cancer (ABCSG-18): a multicentre, randomized, double-blind,
placebo-controlled trial // Lancet. — 2015. - Vol. 386(9992). — P. 433-
443. https://doi.org/10.1016/50140-6736(15)60995-3

37. Early Breast Cancer Trialists’ Collaborative Group (EBCTCG).
Adjuvant bisphosphonate treatment in early breast cancer: meta-
analyses of individual patient data from randomized trials // Lancet.
- 2015. Vol. 386. — P. 1353-1361. https://doi.org/10.1016/50140-
6736(15)60908-4

38. Gnant M., Pfeiler G., Steger G. G., Egle D., Greil R., Fitzal F.,
Wette V., Balic M., Haslbauer F., Melbinger-Zeinitzer E., Bjelic-Radisic
V., Jakesz R., Marth C., Sevelda P., Mlineritsch B., Exner R., Fesl C.,
Frantal S., Singer C. F., Austrian Breast and Colorectal Cancer Study
Group (2019). Adjuvant denosumab in postmenopausal patients
with hormone receptor-positive breast cancer (ABCSG-18): Disease-
free survival results from a randomized, double-blind, placebo-
controlled, phase 3 trial // Lancet Oncol. - 2019. - Vol. 20(3). - P.
339-351. https://doi.org/10.1016/51470-2045(18)30862-3

39. Tolaney S.M. , Barry W.T.,, Dang C.T., Yardley D.A., Moy B.,
Marcom P.K., Albain K.S., Rugo H.S., Ellis M., Shapira ., Wolff A.C.,
Carey L.A., Overmoyer B.A., Partridge A.H., Guo H., Hudis C.A., Krop I.E.,
Burstein H.J., Winer E.P. Adjuvant paclitaxel and trastuzumab for node-
negative, HER2-positive breast cancer // New Engl. J. Med. - 2015. -
Vol.372(2). - P. 134-141. https://doi.org/10.1056/NEJMoa 1406281

AHJATIIA

CYT BE3I KATEPJII ICITTHAE HEOAABIOBAHTTBI XUMHWOTEPAIIUAHBIH TUIMAIJIITTH
BAFAJIAY

O.T. OMAP', H.A. KABHJI/THHA', E.B. KPYK', A.M. TEJIbMAHOB', '

!«KaparaHabl MeauumHa yHusepcuteTi» KEAK, Kaparanabl, Kasakctan Pecnybnmkach

Ozexminizi: Cym 6esi kamepai iciei (CHKI) — otiendep apacvinoa ey ken mapanean kamepii icix. XKepeinikmi mapanean CBK iciein samanayu emi
KONCANAIbL, OHbIH OIPi — JICEPRiNiKmi sieHu XUpYPSUSILIK JCOHE CIVICNIK Mepanusinbl KOIOAHY apKblLibl 001cd, eKiHWICE 0opi-0opMeKmepOil Key CheKkm-
pin kammumoin scyieni em. Kyilenix mepanusnviy Manwi30viaviebl OyKin OeHeze mapaiy ofeyemi 6ap Mukpomemacmazoapobl OaKyliayaa Hezizoenzen

peyuousciz emip cypyoi sgcakcapmy 6016ln maowLiaobL.

JKytienix mepanus advioganmmul mepanisi MeH HeoaobIOBAHMMbL MEPANUAHbL KAMMUObL. [ OPMOHObIK Mepanusi, XUMUOMEPanus JcoHe mapeent-
mi mepanusi Jcytielik mepanusi peminoe KoJIOaHsLIAobL, 01apobl JceKereil Hemece backa soicmepmer bipee mazatiblHOayaa 601aobi.

CBKI muimoi emoey yuiin OUOIOUsIbIK MAPKePIepOil IKCNPECCUSICLIHA COlIKec ICIKmepOi Kiui mypiepae Jdcikmey KOIOAHbLIa-0bl. DCmpozeH
peyenmopuinviy (ER), npocecmepon peyenmopuinviy (PR), aoammuiy snudepmusinvli ocy pakmopwr peyenmopuinviy 2 (HER2) sxkcnpeccusicoinbiy
60yl drcone Ki67 uHOeKciH aHbIKmay apKblibl ICIK HCACYUANaAPbIHbIY OOIIHY HCHLIOAMObI2bl AHBIKMALA-O0bl.

Heoaovrosanmmul xumuomepanusmviy (HXT) orcepeinikmi Oamvlean dcore cym Oesi Kamepii icieiHiH 0manslk, emec mypiHoe KIUHUKATbIK Md-
Hbi3bl 6ap exeni Oencini. HXT azsanvl cakmay onepayusnapelnvly H#Cuilicin apmmulpadbl, COHbIMEH Kamap icikmiy moavlk, namomopg@honocusiivl

peepeccusicoina (pCR) srcemrende sHcannvt emip cypyoi apmmuipaobl.

3epmmeyoin, markcamol — cym 0Oesi Kamepii iCieiHil HeOAOBIOBAHMMbL XUMUOMEPANUACIHBIY MUIMOLNIZI MeH OPbIHOBLIbIZbL MY-PAibl OYpPbIH

JHrcapusnanean 6acbLILIMOapaa d90ebu WOy Heacay.

Qoicmepi: 2blIbIMU HCAPUATAHLIMOAPOYL 130ey dHcone manday web of Science, Pubmed, Scopus depexxopnapwinoa 10 scvin, senu 2013 scvinoan
b6acman acypeizindi. [30ey nomudicecinoe 3000-2a ncyvik Makaia Kammoliovl, COUKeC ipikmey Ke3inoe Kocy dcoHe anvin macmay kpumeputii 39 Oe-

PEKKO3 KALObIPHLILObL.

Homuoicenepi: Cym 6e3i 06bipsl bap Haykacmapoa opmypii ummyHopenomunmepee baiinanvicmol HXT Kondany muimoinici anvikmanoel. Icik

pearyusicol RECIST kpumepuiiiepi boviinuia dazananovl. Tlamono2usinsl monsik sgxcayan cym besi kamepii icieiniy azpeccuemi mypiepinoe, saHu
HER?2 o srcone ywmix Heeamusmi Kamepii icicinoe dcui 6aikaramoinbl anblkmanovl. pCR men y3ax mep3imOi Homuoicesep, OHblY [UIHOe JHCannbl
OMIPULIEHOIK NEH ACKIHYCbI3 OMIPUEHOLIIK apacblniazbl OAIAHbIC 6ap eKkeni pacmanobl.

Kopovimuinowvr: Heoaoviosanmmel xumuomepanusi — Oyn cym 6e3i obvipbin dcytieni emoey. OHvly He2i3el Makcamvl iCIKk MOIUeEPIH a3atmoin,
3AKbIMOAI2AH A23aHbI CAKMAMbIH ONEPAYUsIHbL OPLIHOAY MYMKIHOIRI, COHOAU-AK, MHCATNbL HCOHE ACKBIHYCbI3 OMID Cypy OeHeellin apmmulpy 60abin
mabviiadel. HXT apmuikusiaviebl- emuiy in vivo muiMoiniein dazanay dHcoHe colikecinuie icikmiy emee dayadvl boamazan xcaz0auod, emoeyoiy
banama pexcumoepin Koioamy.

Tyiiinoi co30ep: cym 6e3i kamepai iciel, HeOAOBIOBAHMIMbL XUMUOMEPANUSL.

AHHOTALIMS

OIIEHKA Y®®EKTUBHOCTH HEOAJTBIOBAHTHOM XUMUOTEPATINA
PU PAKE MOJIOYHOM KEJIE3bI

A.T. Omap', H.A. Kabunouna', E.B. Kpyx', A.M. Tenrvmanoé', K.K. Kabunoun'
'HAO «MeamumHckmit yHusepeuTeT Kaparaxabl», Kaparanga, Pecny6nuka Kasaxcta

Axmyanvnocmys: Pax monounoil scenesvl (PMIK) asnsemes camvim pacnpocmpaneHHblM OHKOI02UYECKUM 3a007e6aHUEM CPeOU JICEHUJUH.
Cospemennoe nevenue mecmuopacnpocmparenno2o PMIK mpedyem myaomuoucyuniunapno2o nooxooda, Komopoe 6Kkuouaent 6 ceos Mecmmyio, mo
ecmb Xupyp2uyuecKyio U JIy4eeyo mepanuio, a makodice CUCeMHoe JeveHue, 6Kuovaioujee WupoKuil CneKkmp JeKapCmeeHHbIX npenapamos. Basic-
HOCIb CUCIEMHOU mepanuu cocmoum 6 yuyduenuu despeyuousHoll gviicusaemocmu (bPB), ocnoéannoli Ha KOHmMpoie MUKPOMEmMAacmasos ¢
NOMEHYUANOM PACTPOCPAHEHUS NO 8CEMY OP2AHUIMY.

Cucmemnas mepanus. onepabenvrozo PMIK exniouarom advioanmuylo mepanuio u HeOA0vLIOSAHMHYI0 mepanuio. B kavecmee cucmemnoil
mepanui UCNOIb3YIoN 20PMOHANLHYIO MePanuio, XUMUOMepanuio u mapeemHylo mepanuio.

[ naubonee s¢ppexmusnozo nevenus PMIK ucnonvzyemes kraccugurayusi onyxosei Ha noomunsit, 8 COOMEENCmeuu ¢ 9KCnpeccuell
buonozuueckux mapxepos. Onpedensaromes Harudue skcnpeccuu peyenmopa scmpozena (ER), peyenmopa npoececmepona (PR), peyenmopa
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anudepmanbHozo pakmopa pocma yenosexa 2 (HER2) u ckopocms, ¢ Komopoii 0eisimcsi Onyxojegvle KiemKu, nocpeocmeom onpeoeeHus
unoexca Ki67.

Heoaowvosanmnas xumuomepanusi (HXT) umeem kiunuyeckoe 3nauenue npu MecmHopacnpo-cmpaneHHom u Heonepabenvrnom PMOK. HXT
yeenuyusaem yacmomy opearocoxparsiowux onepayui (OCO), a marxoice ysenuyusaem oouyio svidcusaemocms (OB) npu docmudicenuu noino2o
namomopgonozuuecrkozo peepecca onyxoiau (pCR).

L]env uccnedosanusn — oyenums QP HexmusHocms HeOAObIOBAHMHOU XUMUOMEPANUY PAKA MOTOYHOU HCEe3bl.

Memoowr: [Touck u ananus HayuHwvix nyonukayull npogeden 6 basax dannvix Web of Science, Pubmed, Scopus 6 nepuoo 10 sem, ¢ 2013 200a. B
pesyibmame noucka 6uL10 Hatioeno okono 3000 cmameil, 8 xo0e 0OMmOOPa co2nacHo Kpumepuil BKI0UeHUs. U UCKIIOYeHUs: 0CmagieHo 39 uc-mouHukos.

Pesynomamor: Yemanosnena s¢pghexmuenocmo npumenenus HXT 6 3asucumocmu om pasiuunozo ummyHnogpenomuna y nayuenmog PMIK.
Omeem onyxonu Ovin oyenen coenacno kpumepusim RECIST. Boisigreno, umo namono2uueckutl ROIHbll omeem uauje nabnooaics npu bonee azpec-
cueHvlx noomunax PMJK — Her2-nosumuenom u mpoinom Heeamuenom paxe. Taxoice ycmanosiena e3aumocssize medicdy pCR u omoasennoimu
ucxooamu — OB u bPB.

3aknouenue: HXM — smo cucmemnoe reuenue PMIK, 0cHOBHOIL yenbto KOMOpo2o A615emcst yMEeHbULeHIe pasMepa OnyXou 015t B03MONCHOCMU
evinonnenusi OCO, a maxace ysenuuenue nokaza-mesett OB u BPB. [peumywecmeom HXT signsiemes oyernka s¢hpexmusrocmu mepanuil in vivo u,
COOMBEMCMBEHHO, NPUMEHEHUE ANbIMEPHAMUBHBIX CXEM JeHeHUs. nPU OMCYMCmeul Omeema Onyxoiu Ha npogooOUMYI0 Mepanuio.

Knroueswvie cnosa: pax monounoii srcenezol (PMIK), Heoaoviosanmuas xumuomepanus (HXT).
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