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ABSTRACT

INTRODUCTION. Breast cancer (BC) ranks as second most lethal cancer type among female population. Triple-nega-
tive breast cancer (TNBC) is one of the most aggressive and treatment-resistant molecular biological subtypes. The
metastatic form of triple-negative breast cancer (mTNBC) presents an urgent challenge in breast cancer therapy,
since the treatment effectiveness depends on multiple factors. Analysis and assessment of adverse chemotherapy
reactions is essential for high-quality medical care.

AIM. This study aimed to assess the risks of adverse drug reactions and the severity of their consequences during
mTNBC chemotherapy in order to develop management and prevention strategies for these reactions.

MATERIALS AND METHODS. The methods included content analysis of scientific publications, regulations, Russian
national standards of BC medical care in adults, clinical recommendations for adult BC therapy and a retrospective
analysis of primary medical records covering 120 BC patients at Astrakhan Regional Clinical Oncological Dispen-
sary over 2023-2024.

RESULTS. The study established therapeutic strategies of the first- (doxorubicin + cyclophosphamide, docetaxel)
and second-line drug therapy (paclitaxel + carboplatin, eribulin) for mTNBC. Established adverse drug reactions
that occur after administration include febrile neutropenia, cardiotoxicity, peripheral neuropathy, drug resistance,
nausea, and vomiting. The highest risk category for the two lines of therapy was assigned to febrile neutropenia,
the lowest — to nausea and vomiting.

CONCLUSIONS. The incidence and profile of adverse drug reactions vary significantly depending on chemotherapy
protocols and lines used in patients with mTNBC. Hematological toxicity being predominant for each of the pro-
tocols, anthracycline-cyclophosphamide strategy bears the highest risk of adverse drug reactions. Eribulin and
docetaxel monotherapies are the safest options. The study results can serve as a basis for improving and optimi-
sing mTNBC chemotherapy.
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PE3IOME
BBEAEHUE. Pak MonouHo# xene3bl (PMX) 3aHMMaeT BTOpoe MecTo B CTPYKType CMEpTHOCTU CPefM XeHCKOro Hace-
nenus. Tpux bl HeratueHblid PMXK cuntaetcs ogHMM 13 Hanboree arpecCcUBHbBIX MO TEYEHUIO U TPYAHO NOAAALWMMCS
Tepanuu MonekynspHo-6MoNorMyeckuM nNoaTUMnoM 3abonesaHus. Tepanus MeTacTaTUYeckoi GpopMbl TPUXKAbI Hera-
TMBHOro PMX npegncrtaBnsieT co6oi akTyanbHyto npobneMy BBMAY BAUSHUS MHOTMX GAKTOPOB Ha 3PGHEKTUBHOCTb
neyeHus. AHanu3 1 OLEHKa HEXEeNaTebHbIX PeaKLUA XUMUOTEPANWKU NALMEHTOB ABNSIOTCS KNHOUYEBLIMU 3/1IEMEHTAMU
obecrneyeHuns Ka4yecTsa NeKapCTBEHHOM NOMOLLM.
LEJIb. OueHKa pUCKOB BO3HUKHOBEHUS HEXENATENbHbIX PeakLUMi U TXKECTU UX NOCNEACTBUIA NMPU XMMUOTEpANuK
MeTacTaTM4yeckor GopMbl TPUKAbLI HEraTMBHOMO paka MOJIOYHOW Xenesbl AN 060CHOBaHWS CTpaTernii yrnpasieHus
W NpeaynpexaeHus AaHHbIX HeXenaTebHbIX peakLumit.
MATEPWUAJIbl U METOAbI. Vicnonb30BaHbl: METOL, KOHTEHT-aHaNM3a Hay4YHbIX NyOAMKALMIA, HOPMATUMBHbLIX AKTOB, Ha-
LIMOHANbHbIX CTAaHAAPTOB MELULMHCKOW MOMOLLM B3pOC/bIM Npu PMXK, knnHuyeckux pekomenzaumii Tepanum PMXK
B3pOC/IbIM; PETPOCMNEKTUBHbIW aHaMU3 NEPBUYHON MEAMLIMHCKOM AOKyMeHTaumu 120 naumMeHToB C MeTacTaTUYecKoi
(hOpMOWi TpUXK bl HEFaTUBHOIO paka MOJIOYHOW Xenesbl, MPOXOAMBLUMX JIeYEHUE B FOCYAAPCTBEHHOM GHOAXKETHOM
yupexaeHun 3apaBooxpaHeHns ActpaxaHckoit o6nactu «O61acTHOM KAMHUMYECKMI OHKONOMMUYECKUiA AuCnaHcep»
33 2023-2024 rr.
PE3Y/IbTATbI. YcTtaHoBneHbl TepaneBTUYeCKue CTpaTernm nepeow (BOKCopyobuumMH + umknodocdhamua, goueTtakcen)
W BTOPOM (NakauTakcen + kapbonnaTtuH, 3pubynuH) NMHUIA NeKapCTBEHHOM Tepanuy MeTactaTMyeckoi hopMbl Tpu-
XIbl HeratueHoro PMX. BeisiBneHbl HexenaTenbHble peakuuu, BO3HUKAKOWME NpU UX HasHayeHuu: GpebpunbHas
HeWTponeHus, KApAMOTOKCUYHOCTb, Nepudepuyeckas HelponaTus, TEKapCTBEHHASA YCTOWYMBOCTb, TOLIHOTA U PBOTA.
B kaTteroputo Hanbosee BbICOKOrO pUCKa ANS ABYX JMHWIA Tepanuu Obin OTHECEH PUCK pa3BuTUs GebpunbHoi Hell-
TponeHuu, Haubonee HU3KOrO — NPOSIB/IEHUE TOLIHOTbI U PBOTbI.
BbIBOAbI. Yactota pa3eutis 1 npoduab HeXXenaTeNbHbIX PeaKLMii CyLLeCTBEHHO BapbUpYHOT B 3aBUCMMOCTH OT MNpU-
MEHSIEMbIX CXEM U NIMHWUIA XMMMUOTEPANUKU NALLUEHTOB C MeTacTaTu4eckoi GopmMoi Tpuxabl HeratueHoro PMX. Mpu
LOMUHUPOBAHWUM MPOSIBNEHWUI FEMATONOrMYECKON TOKCMYHOCTU MPU HA3HAYEHUM KAXKAO0r0 U3 PEXMMOB CTpaTerus
QHTPAUMKIMH — LUKIOPOChaMmua» OTHOCUTCS K MOBbILUEHHOW KAaTErOpUM pUCKA BO3HUKHOBEHWS HEXENATesbHbIX
peakuuii. Hambonee 6e3onacHbIMKU AN NALMEHTOB SIBASKOTCA MOHOPEXWUMbI 3pubynMHa M foueTakcena. Pesynbtathl
uccnenoBaHMs MoryT H6biTb OCHOBOM A1 YCOBEPLIEHCTBOBAHWUS M ONTUMU3ALMU JIEKAPCTBEHHOW Tepanuu MeTactatu-
yeckor hopMbl TPUXKAbI HeraTuBHoro PMXX.

KnioueBble cnoBa: HexxenaTe/bHble Peakuuu; XMMUOTEPANWS; TPUXKAbl HEFAaTUBHBIA pak MONOYHOM Xenesbl; pak
MOJIOYHOW Xene3bl; MeTacTatnyeckas dpopma; hbebpunbHas HeMTponeHus; nepudepuyeckne HeMponaTum; TOLWHOTA;
pBOTa; [,OKCOPYOULMH; Lknodochamu,; foueTakcen; nakauTakcen; kapbonnatuH; spubynuH

Ana uutupoBanus: Llatanosa O.B., [aHnuyesa J1.M., bopucknmHa M.A. be3onacHOCTb NepBOi M BTOPOM NIMHUM
XMMWUOTEPANUU MEeTacTaTU4ECKOro TPUXKAbl HEFATUBHOTO paka MOJIOYHOW XeNe3bl: PETPOCNEKTUBHOE UCCIef0BaHMeE.
besonacHocme u puck papmakomepanuu. 2026;14(1):68-79. https://doi.org/10.30895/2312-7821-2026-14-1-66-77

®uHaHcupoBaHue. PaboTa BbinonHeHa 6e3 CNOHCOPCKOM NOALEPXKKM.
MoTeHuManbHbIi KOHBAUKT MHTEPECOB. ABTOPbI 3a5BASIIOT 06 OTCYTCTBUM KOHGDAMKTA MHTEPECOB.
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INTRODUCTION

In the Russian Federation, breast cancer
(BC) is the leading type of cancer (22.5%) and
mortality cause (15.9%) in women [1]. Its most
aggressive subtype, triple-negative breast
cancer, accounts for 15-25% of all registered
BC cases and is characterized by a high level
of metastasis, young age of onset, and resis-
tance to hormone therapy and chemotherapy
[2]. Metastatic triple-negative breast cancer
(mTNBCQ) is a pressing problem due to the lack
of standardized therapeutic strategies, molecu-
lar heterogeneity of the tumor, high mortality,
and low patient survival [3].

The standard first-line chemotherapy for
mTNBC includes anthracyclines and taxanes;
the second line combines regimens using
platinum drugs or eribulin monotherapy. Ap-
plicability of these chemotherapy regimens is
limited by pronounced systemic, cardiac, neuro-
logical, dermatological, and gastrointestinal tox-
icity, leading to dose reduction and/or patient
dropout from chemotherapy [4]. As a result, the
disease prognosis deteriorates: a 15% reduc-
tion of chemotherapy dose intensity in mTNBC
reduces the median overall survival to 18.64%
[5]- Monitoring adverse drug reactions (ADRs)
to the prescribed chemotherapy regimens
is a key step in developing strategies to pre-
vent treatment discontinuation and improve
patient compliance.

The aim of the study is to assess the risks
of adverse drug reactions and the sever-
ity of their after-effects in patients receiving
chemotherapy for metastatic triple-negative
breast cancer in order to justify strategies for
managing and preventing these reactions.

Objectives:

1. To identify the most common chemother-
apy regimens for mTNBC exemplified by cases
from Astrakhan Regional Clinical Oncology
Dispensary.

2. To determine the main ADRs, their occur-
rence rate, and the severity of after-effects for
the identified chemotherapy regimens based
on an analysis of research publications.

3.To develop a risk matrix for the analyzed
chemotherapy regimens in mTNBC.

MATERIALS AND METHODS

The study comprised three stages.

Stage 1. To study the structure of che-
motherapy regimens prescribed in mTNBC
patients, a retrospective analysis of origi-
nal medical records of 120 patients with BC
treated at Astrakhan Regional Clinical Onco-
logy Dispensary was conducted for the period
of 2023-2024.

Inclusion criteria: female sex; stage IV can-
cer, with lymph node and distant metastases
(>No, >My); lack of expression of the estrogen,
progesterone, and human epidermal growth
factor receptor 2 (HER 2) in the neoplasm; age
>18 years. Exclusion criteria: male sex, cancer
stage I-1ll, no lymph node or distant metasta-
ses (Ng, My); expression of estrogen, progester-
one, and HER 2 receptors in the neoplasm; age
<18 years.

Stage 2. To determine the main ADRs, their
rate of occurrence, and the severity of after-
effects upon administration of the established
therapeutic strategies, we used content analy-
sis of research publications (a total of 30).
The literature search was conducted in the
PubMed and eLIBRARY.RU databases over the
period 2005-2025 using the following key-
words: triple-negative breast cancer, metastat-
ic subtype, anthracyclines, cyclophosphamide,
taxanes, platinum drugs, eribulin, adverse drug
reactions, and resistance. We also analyzed
applicable laws, Russian national standards
of medical care for adults with breast cancer’,
and clinical practice guidelines for the treat-
ment of breast cancer in adults’.

Stage 3. Developing a risk matrix using the
methods stipulated by GOST-R 58771-2019
Risk management. Risk assessment technolo-
gies. The identified risks were ranked: 1) by
probability of occurrence: very likely (4 points),
likely (3 points), unlikely (2 points), slightly
likely (1 point); 2) by severity of ADR after-
effects: critical (4 points), significant (3 points),

! Order of the Ministry of Health of the Russian Federation of June 2, 2022, No. 376n “On the Approval of Standards for

Medical Care for Adults with Breast Cancer”.

? Breast cancer. Clinical practice guidelines. Ministry of Health of the Russian Federation; 2021.
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considerable (2 points), insignificant (1 point).
Evidence shows that for each treatment regi-
men, a T ratio was established, which refers
to the class interval boundary of the disorder
probability. The present study uses variable T
values for each type of toxicity to standardize
the assessment of risks associated with che-
motherapy strategies.

RESULTS AND DISCUSSION

Stage 1

Analysis of primary documentation for
120 women with BC allowed identifying
a group of 20 patients (16.6%) with mTNBC.
Of these, 13 (64.3%) were newly diagnosed
cases, while seven patients (35.7%) had pro-
gressive disease. Patients in this cohort were
distributed across two therapy lines and four
treatment regimens (Table 1).

In the study sample, first-line therapy
most often included anthracycline-cyclo-
phosphamide strategy compared to docetaxel
monotherapy: 45% (9 patients) versus 25%
(5 patients), respectively. Second-line therapy
showed no significant difference: both pacli-
taxel 80 mg/m? intravenously (IV) + carbopla-
tin AUC2 V once weekly until disease progres-
sion or unacceptable toxicity, and eribulin
1.4 mg/m? V on Day 1 and 8 every 3 weeks
were prescribed with a frequency of 15%
(3 patients per regimen).

In addition to the regimens used at Astra-
khan Regional Clinical Oncology Dispensary,
clinical guidelines for the studied BC type
include the following chemotherapy strate-
gies’: paclitaxel + albumin 260 mg/m? IV
every 3 weeks until progression or unaccept-
able toxicity; paclitaxel 90 mg/m? IV on Day
1, 8, and 15 + bevacizumab 10 mg/kg IV on
Day 1 and 15 every 28 days or 15 mg/kg every
21 days until progression or unacceptable tox-
icity; docetaxel 75 mg/m? IV + bevacizumab
15 mg/kg IV every 3 weeks until progres-
sion or unacceptable toxicity; (paclitaxel +
albumin) 100 mg/m? IV on Day 1, 8, and 15 +
atezolizumab 840 mg IV on Day 1 and 15
every 4 weeks, or 1,200 mg IV every 3 weeks,
or 1,680 mg IV on every 4 weeks, etc.

Stage 2

Neutropenia

One of the most common ADRs induced by
chemotherapy is neutropenia, a life-threatening
condition characterized by fever (body tempera-
ture 238.3 °C persisting for several hours), with
neutrophil counts <500 cells/uL. Grade 3 and 4
neutropenia, referred to as febrile neutropenia,
is directly associated with medications em-
ployed in chemotherapy as well as individual
risk factors [12]. The incidence of febrile neu-
tropenia depending on regimens administered
for mTNBC is presented in Table S1 (published
on the journal’s website®).

Table 1. The structure of prescribing therapeutic regimens in patients with metastatic triple-negative breast cancer,

n=20 (as per medical records)

Prescription frequency

Therapy line Chemotherapy protocol
% pers.

First line Anthracycline-cyclophosphamide (doxorubicin 60 mg/m?

intravenously (IV) + cyclophospha- mide 600 mg/m? IV every 45 9

3 weeks)

Docetaxel 75 mg/m’ IV every 3 weeks 25 5
Second line Paclitaxel 80 mg/m2 IV + carboplatin AUC2 IV once weekly; 15 3

until progression or unacceptable toxicity

Eribulin 1.4 mg/m’ IV on Day 1 and 8 every 3 weeks 15 3

The table was prepared by the authors using their own data

* Breast cancer. Clinical practice guidelines. Ministry of Health of the Russian Federation. 2021.

* https://doi.org/10.30895/2312-7821-2026-14-1-66-77-tabl
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The analyzed chemotherapy regimens were
classified into three risk groups based on the
probability of febrile neutropenia (in decimal
fractions): low risk (1 point): 0.0<T<0.10; inter-
mediate risk (2 points): 0.1<T<0.20; high risk
(3 points): T>0.20 (Table 2).

As a result of the study, all four drug therapy
regimens for mTNBC were classified as high-
risk and required primary prevention of febrile
neutropenia and inpatient monitoring.

Cardiovascular complications

Another serious side effect of chemo-
therapy is its cardiotoxicity, which manifests
as cardiac arrhythmia, myocardial contractility
disorder, arterial hypotension or hypertension,
myocardial ischemia, pulmonary hypertension,
and heart valve damage. The main risk fac-
tors include chemotherapy regimen and dose
intensity, individual patient characteristics,
and previous anthracycline therapy (Table S2

and S3 published on the journal’s website®)
[13-16].

The studied chemotherapy regimens were
classified into four risk groups (as a deci-
mal quantity) depending on the probability
of cardiovascular complications: zero risk
(1 point) 0.00 - eribulin monotherapy; low
risk (2 points) 0.01<T<0.05; intermediate risk
(3 points) 0.06<T<0.10 - paclitaxel + carbopla-
tin regimen and docetaxel monotherapy; high
risk (4 points) T>0.2 - doxorubicin + cyclo-
phosphamide (Table 3) [15, 16].

Neurotoxicity

Neurotoxicity is a common complication
of chemotherapy, primarily manifesting as pe-
ripheral neuropathy in up to 40% of cases, and
less commonly as central neuropathy (in up to
5% of the cases). Among the cytotoxic agents,
the highest neurotoxicity was demonstrated
by anthracyclines, taxanes, platinum-based
drugs, and vinca alkaloids; targeted agents in-

Table 2. Risk assessment of febrile neutropenia depending on the applied chemotherapy protocols in patients

with metastatic triple-negative breast cancer

Therapy line Chemotherapy protocol

High Anthracycline-cyclophosphamide
(doxorubicin 60 mg/m’ intravenously
(IV) + cyclophosphamide 600 mg/m’ IV
every 3 weeks)

Docetaxel 75 mg/m” IV every 3 weeks

Eribulin 1.4 mg/m’ IV on Day 1 and 8
every 3 weeks

Paclitaxel 80 mg/mZ IV + carboplatin
AUC2 IV once weekly

Atezolizumab + albumin-bound
paclitaxel: atezolizumab 840 mg IV
every 2 weeks (Day 1 and 15 of the
cycle), albumin-bound paclitaxel
100 mg/m’ on Day 1, 8,and 15,
respectively

Intermediate

Docetaxel 75 mg/m’ IV + bevacizumab
15 mg/kg IV every 3 weeks
Albumin-bound paclitaxel 150 mg/m” IV
once weekly

Low

Albumin-bound paclitaxel 100 mg/m2 IV
once weekly

Albumin-bound paclitaxel 300 mg/m” IV
once weekly

The table was adapted by the authors from [6-11]

Probability of occurrence Qualitative approach to

preventing adverse drug

points decimal fraction reactions
0.81
Primary prevention of febrile
3 0.75 neutropenia is advisable;
: treatment is carried out
0.63% in a 24-hour hospital
0.59
0.18 Secondary prevention of febrile
2 ’ neutropenia is advisable;
therapy is carried out
in a 24-hour hospital
0.11
0.09
Febrile neutropenia prevention
is not feasible; outpatient
! 0.05 treatment or a day patient
treatment possible
0.05

> https://doi.org/10.30895/2312-7821-2026-14-1-66-77-tabl
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Table 3. Risk assessment of cardiovascular complications depending on the chemotherapy protocols in patients with

metastatic triple-negative breast cancer

Risk

classification .

by probability Chemotherapy protocol Disorder

of occurrence

High Anthracycline-cyclophosphamide Chronic
(doxorubicin 60 mg/m? intravenously heart
(IV) on Day 1 + cyclophosphamide failure
600 mg/m’ IV on Day 1 every 3 weeks)

Intermediate | Paclitaxel 80 mg/m’ IV + carboplatin Myocardial
AUC2 |V once weekly ischemia

Intermediate Chronic
Docetaxel 75 mg/m” IV every 3 weeks | heart

failure
Zero Eribulin 1.4 mg/m’ IV on Day 1 and 8 No

every 3 weeks
The table was adapted by the authors from [13-16]

cluded protein tyrosine kinase inhibitors and
BRAF inhibitors (see Table 5S4 published on the
journal’s website)° [17-25].

The studied chemotherapeutic regimens
were classified into four risk groups (in deci-
mal fractions) according to the possible occur-
rence of peripheral neuropathy: low-risk regi-
mens (2 points) 0.05<T<0.20 included eribulin
monotherapy regimen; intermediate risk
0.2<T<0.5 (3 points) - docetaxel monotherapy;
high risk T>0.5 (4 points) — doxorubicin + cy-
clophosphamide, paclitaxel + carboplatin.

Chemotherapy resistance

Chemotherapy resistance in mTNBC is de-
fined as disease progression occurring within
3 months upon administering the last dose
of cytotoxic agents, or while receiving chemo-
therapy. This can be attributed to the mecha-
nism of action of anticancer drugs, individual
patient characteristics, genetic heterogeneity
of the neoplasm, and dysregulation of the cell
cycle and apoptosis (see Table S5 published on
the journal’s website)’ [26, 27].

Tumor cell cultures is an effective method
used to study drug resistance mechanisms.
Due to the lack of in vitro drug resistance stu-
dies specifically for mTNBC and BC, with simi-
lar tumor cell structure and the non-specificity

® https://doi.org/10.30895/2312-7821-2026-14-1-66-77-tabl

" https://doi.org/10.30895/2312-7821-2026-14-1-66-77-tabl

Probability
of occurrence . X
) Qualitative approach to prevention
oints decimal
p fraction
4 0.21 As preventive measures, therapy
with angiotensin-converting enzyme
inhibitors or angiotensin receptor
blockers, alpha- and beta-blockers,
statins are indicated
Risk assessment and comparison
2 0.10 . .
in drug prevention
Risk assessment and comparison
2 0.08 . .
in drug prevention
1 0 Monitoring the patient’s condition

as a preventive measure

of the studied regimens for determining the
rate of resistance development, we analyzed
the results of a study by TA. dAmato et al. [28].
An analysis of cell proliferation and chemo-
therapy resistance in 3,042 cultured samples
of non-small cell lung cancer revealed high
resistance to carboplatin in 68% (1,056/1,565)
of cultures; to cisplatin in 63% (1,409/2,227);
to doxorubicin in 75% (1,101/1,471); to eto-
poside in 63% (1581/2505), to gemcitabine
in 72% (549/823), to vinorelbine in 42%
(603/1444), to docetaxel in 52% (273/521),
to paclitaxel in 40% (689/1706), and to topo-
tecan in 31% (280/896) [28].

Drug resistance is also defined as disease
progression in patients receiving chemo-
therapy. In a study conducted in 2018-2020
at A.l. Kryzhanovsky Krasnoyarsk Regional
Dispensary, 40 patients with metastatic BC
received eribulin monotherapy at a dose
of 1.4 mg/m? on Day 1 and 8 of a 21-day cycle.
The average patient age was 57.1 years (rang-
ing 34 to 72). Initial neoplasm stages were
as follows: (55%) stage Il, 16 (40%) stage I,
and 2 (5%) stage IV. All patients had received
an average of three prior lines of drug thera-
py: taxane regimens - 60%, anthracyclines -
100%, platinum-based drugs - 35%, anti-
metabolites - 50%. Disease progression was

73
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observed in 82.5% of patients, with one fatal
case recorded [29].

Based on the probability of drug resistance,
mTNBC chemotherapy regimens are divided
into five groups: zero risk, T€0.05 (0 points);
low risk, 0.05<T<0.2 (1 point); intermediate
risk, 0.2<T<0.5 (2 points); high risk, 0.5<T<0.8
(3 points); very high risk, 0.8<T<1.0 (4 points).
Our analysis classified chemotherapy regimens
employed at Astrakhan Regional Clinical On-
cology Dispensary in the following way: three
regimens were ranked as very high-risk (doxo-
rubicin + cyclophosphamide, paclitaxel + car-
boplatin, and docetaxel monotherapy), and one
regimen (eribulin monotherapy) was ranked
as very high-risk.

Gastrointestinal complications

Adverse drug reactions induced by chemo-
therapy also include gastrointestinal disor-
ders — nausea and vomiting. Each drug used
for chemotherapy has its own emetogenic po-
tential, i.e. the risk of inducing vomiting in pa-
tients; emetogenicity level of antitumor drugs
is indicated in Table S6 (published on the jour-
nal’s website)® [30].

Based on emetogenic potential, chemo-
therapy regimens are divided into four risk
groups: zero risk, €0.10 (1 point); low risk,
0.10<T<0.30 (2 points); intermediate risk,
0.3<T<0.9 (3 points); high risk, 0.9<T (4 points).
Among the chemotherapy regimens for mT-
NBC employed at Astrakhan Regional Clinical
Oncology Dispensary, two were classified as
low-risk regimens (docetaxel monotherapy, er-
ibulin monotherapy), one as an intermediate-
risk regimen (paclitaxel + carboplatin), and
one as a high-risk regimen (doxorubicin + cy-
clophosphamide).

Stage 3

To analyze the severity of adverse drug
reactions observed in patients with mTNBC,
all ADRs were categorized into the following
risk groups: 1 - risk of febrile neutropenia, 2 -
chronic heart failure, 3 - myocardial ischemia,

¥ https://doi.org/10.30895/2312-7821-2026-14-1-66-77-tabl

4 - peripheral neuropathy, 5 - drug resistance,
and 6 — nausea and vomiting.

Based on the severity of after-effects, four
categories were identified (in accordance with
GOST R 58771-2019):

1) critical risk (4 points), a life-threatening
condition for the patient; risk groups 1 and 3
were assigned to this category;

2) substantial risk (3 points), a complication
that may result in disability; risk groups 2 and
4 were assigned to this category;

3) significant risk (2 points), an ADR that
reduces the patient’s median relapse-free
survival by at least 50%; risk group 5 was as-
signed to this category;

4) minor risk (1 point), an ADR that worsens
the patient’s quality of life but does not pose
a threat to life, causes no disability, and does
not shorten the patient’s median relapse-free
survival; risk group 6 was assigned to this ca-
tegory.

Based on the probability of ADRs, the risk
groups were categorized as follows: highly
probable (4 points), probable (3 points), un-
likely (2 points), slightly probable (1 point).
For each chemotherapy regimen employed at
Astrakhan Regional Clinical Oncology Dispen-
sary, we compiled a risk matrix (Figures 1, 2).

Our analysis showed that the parameters
of the studied risks vary significantly depend-
ing on the chemotherapy line: combined first-
line regimen of anthracycline-cyclophos-
phamide is characterized by a high ADR rate,
while the paclitaxel + carboplatin strategy
administered as the second line is associated
with a high risk of peripheral neuropathy. The
monoregimens with docetaxel and eribulin
had a safer profile, although eribulin strategy
was associated with a higher risk of drug re-
sistance. Hematological toxicity (febrile neu-
tropenia) was common to all prescribed che-
motherapy regimens.

A promising avenue for future research
is the development of management strategies
for high- and medium-risk groups in patients
with mTNBC. These strategies should focus
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Anthracycline — cyclophosphamide:
doxorubicin 60 mg/m’ + cyclophosphamide 600 mg/m’ every 3 weeks

Probability of consequences

Rare — 1 point Unlikely — 2 points Possible — 3 points Likely — 4 points

Minor —
1 point
nausea and vomiting

Moderate -
2 points
resistance

High —

3 points
chronic heart failure;
peripheral neuropathy

Severity of consequences

Critical —
4 points
febrile neutropenia

Docetaxel 75 mg/m’ every 3 weeks

Probability of consequences

Rare — 1 point Unlikely — 2 points Possible — 3 points Likely — 4 points

Minor —
1 point
nausea and vomiting

Moderate -
2 points
resistance

High —
3 points . . .
chronic heart failure peripheral neuropathy

Severity of consequences

Critical —

4 point
points febrile neutropenia

The figure was prepared by the authors using their own data

Figure 1. Risk matrix of the fi rst-line therapy protocols of metastatic triple-negative breast cancer. The total risk
(points) is indicated in the bottom right corner of the cells. 7-8 points, severe risk (red); 5-6 points, moderate risk
(orange); 4 points, low risk (yellow); 2-3 points, very low risk (light green)
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Paclitaxel 80 mg/m’ IV + carboplatin AUC2 IV once weekly

Rare — 1 point

Minor —
1 point

Moderate -
2 points

High —
3 points

Severity of consequences

Critical —
4 points

Probability of consequences

Unlikely — 2 points Possible — 3 points

nausea and vomiting

resistance

myocardial ischemia

Eribulin 1.4 mg/m’ on Day 1 and 8 every 3 weeks

Rare — 1 point

Minor —
1 point

Moderate -
2 points

High —
3 points
chronic heart failure

Severity of consequences

Critical —
4 points

Probability of consequences

Unlikely — 2 points Possible — 3 points

nausea and vomiting

peripheral neuropathy

The figure was prepared by the authors using their own data
Figure 2. Risk matrix of the second-line therapy protocols of metastatic triple-negative breast cancer. The total risk
(points) is indicated in the bottom right corner of the cells. 7-8 points, severe risk (red); 5-6 points, moderate risk
(orange); 4 points, low risk (yellow); 2-3 points, very low risk (light green)

Likely — 4 points

chronic heart failure;
peripheral neuropathy

febrile neutropenia

Likely — 4 points

resistance

febrile neutropenia
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on innovative approaches, optimizing drug
therapy with preventive regimens, introducing
innovative strategies, and implementing per-
sonalized medicine.

A limitation of the study is the use of litera-
ture evidence on the safety and efficacy of the
analyzed chemotherapy regimens to calcu-
late the rate and severity of ADRs. Since data
are constantly updated, ongoing monitoring
is necessary for correct application to real-
world clinical practice. Furthermore, the first
stage of the study was conducted with a small
sample size, while the risk matrix was devel-
oped for a limited number of regimens.

CONCLUSIONS

1. The study found that in real-world
clinical practice, in most cases patients with
MTNBC receive a two-line chemotherapy com-
bination of anthracycline-cyclophosphamide
(doxorubicin 60 mg/m? IV + cyclophospha-
mide 600 mg/m? IV every 3 weeks). Less com-
monly prescribed regimens include: paclitaxel
80 mg/m? IV + carboplatin AUC2, and eribulin
monotherapy (eribulin 1.4 mg/m? IV on Day 1
and 8, repeated every 3 weeks).

2. The most common adverse ADRs associ-
ated with the analyzed chemotherapy regi-
mens were identified as follows:

1) Anthracycline-cyclophosphamide regi-
men: febrile neutropenia — drug resistance —
peripheral neuropathy — cardiovascular com-
plications.

2) Docetaxel monotherapy: febrile neutro-
penia — drug resistance — peripheral neu-
ropathy — nausea and vomiting — cardiovas-
cular complications.

3) Paclitaxel + carboplatin AUC2: drug re-
sistance — peripheral neuropathy — febrile
neutropenia — nausea and vomiting — car-
diovascular complications.

4) Eribulin monotherapy: drug resistance —
febrile neutropenia — peripheral neuropathy
— nausea and vomiting.

3. Based on the severity of their after-
effects in mMTNBC chemotherapy, all ADRs were
categorized into the following risk groups:
the risk of febrile neutropenia, chronic heart
failure, myocardial ischemia, peripheral neu-
ropathy, drug resistance, and nausea/vomiting.
The study revealed that the parameters of the
studied risks differ significantly depending
on the line of chemotherapy. The most widely
prescribed first-line strategy, anthracycline-
cyclophosphamide, is associated with a high
rate of adverse drug reactions. Administration
of platinum-based therapy (paclitaxel + carbo-
platin) as a second line carries a risk of periph-
eral neuropathy. The monotherapy strategies
with docetaxel and eribulin show a safer pro-
file; however, the eribulin monoregimen is as-
sociated with a higher risk of drug resistance.
Hematological toxicity (febrile neutropenia)
is typical for all prescribed chemotherapy regi-
mens (the combined risk score for severity and
probability of occurrence was 8 points for all
regimens).

4. The safest chemotherapy strategy is the
docetaxel monoregimen. This therapy outper-
forms the anthracycline-cyclophosphamide
regimen across a range of indicators: febrile
neutropenia (75% vs. 81%), cardiovascular
complications (8% vs. 21%), peripheral neu-
ropathy (41% vs. 65%), drug resistance (52%
vs. 75%), and nausea/vomiting (10% vs. 90%).
In case of docetaxel protocol, the risk of de-
veloping peripheral neuropathy and drug
resistance is lower than in case of combined
chemotherapy regimen with paclitaxel + car-
boplatin or in case of eribulin monotherapy.
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