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ABSTRACT

Ovarian cancer is one of the most common cancers in women. Growth and extension of the tumor are associated
with active neoangiogenesis regulated by vascular endothelial growth factor (VEGF). Bevacizumab decreases VEGF
activity and inhibits the tumor growth.

Purpose of the study. The aim of the study was to evaluate results of bevacizumab in maintenance therapy for ovarian
cancer.

Materials and methods. 26 patients with ovarian cancer received maintenance therapy with drop infusions of bevaci-
zumab 15 mg/kg once a day for 21 days in 2014-2019 after completing chemotherapy for relapses.

Results. Bevacizumab mainterned partial response or stabilization in 76.9% of patients. The adverse events were
mainly of grades 1-2 (in 88.5% of all adverse events) and could be managed by an appropriate medical correction.
Hemorrhagic complications caused the cancellation of bevacizumab in one patient.

Conclusions. Bevacizumab in maintenance therapy after completing chemotherapy for ovarian cancer relapses (both
platinum-sensitive and platinum-resistant) significantly improves the treatment results. The toxicity profile of bevaci-
zumab in maintenance treatment is acceptable.
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KMMHWYECKOE HABJTIOAEHUE

OMbIT NPUMEHEHUS BEBALIU3YMABA B MOEPXMBAIOULEA TEPAMUM Y BOJTbHBIX
PAKOM AAIM4HMKOB

J1.10.Bnagumuposa, A.3.Ctopoxakoea, E.A.Kana6aHoea*, E.B.BepeHnkuna, C.H.Kabanos, fl.B.CeeTuukas, H.l0.CamaHeBa,
H.M.TuxanoBckas, K.A.HoBocenosa, 0..Cene3neBa, A.B.TuwmnHa

®rbY «<HMWUL, onkonorun» Munagpasa Poccuu,
344037, Poccuitickasn degepauus, r. PoctoB-Ha-[loHy, yn.14 nunus, 4. 63

PE3IOME

OfHO 13 Hanbonee pacnpoCcTpaHEHHbIX OHKONOrMYECKMX 3a60NeBaHNi CPeam XEHCKOro HaceIeHNsl — paK IMYHUKOB.
PocT 1 pacnpocTpaHeHune onyxonv CBA3aHO C akTUBHbIM HEOAHTMOreHe30M, KOTOpbIN perynupyeTcs pakTopoM pocTa
sHpoTenus cocyfnoB (VEGF). BeBaunayMab cHuxaeT akTuBHOCTb VEGF, 4To nogasnseT pocT onyXosu.

Lienb nccneposanus. OLieHKa pesynbTaToB NPUMEHeHUs 6eBaLMsyMata B NOAAEPXKMBatOLLEN Tepanum paka AMYHUKOB.
Matepumanbl n metogbl. B neprog ¢ 2014 no 2019 rogbl 26-TV NnauMeHTKaM ¢ pakoM SIMYHMKOB NPOBOAUNACh Noa-
AepXuBatoLyas Tepanus 6esaunsymabomM 15 Mr/Kr BHYTPMBEHHO KanenbHo 1 pa3 B 21 AeHb nocne 3aBepLieHus
KYpPCOB XUMMUOTEpanuu no noBoAy peLmManBoB 3abosieBaHus.

Pesynbratbl. Y 76,9% 605bHbIX NPOBEAEHUE NOAAEPXKMUBAIOLLEN Tepanumu 6eBaLM3yMaboM NO3BOMNIO COXPaAHUTb
YaCTUYHbIV OTBET ONYXONW Ha SledeHne unu ctabunusaumio. BosHukiume HexxenatenbHble ABIEHWS 6blav B OCHOBHOM
1-2 cTeneHu (B 88,5% cnyyaeB OT BCeX BO3HUKLUMX HEXenaTebHbIX ABIEHWUI) U KOHTPOIMPOBANUCh Ha3HaYeHNeM
COOTBETCTBYIOLLEN MEJMKaMEHTO3HOI KOppeKLuK. Y 0aHOM 6011bHOM BOSHUKLLME reMopparmyeckne OCNoXHEeHWs
NOCNY>XUJIN NPUYMHON OTMeEHbI 6eBaLn3ymMaba.

3akntoyeHune. BeefeHne 6eBaLimsymaba B NOAAEPXKMBAIOLLEM PEXMME MOC/e 3aBEPLLEHWSI XMMUOTEPanun peLyanBoB
paka fIMYHUKOB (KaK MIaTUHOYYBCTBUTESbHbIX, TaK U NIIATUHOPE3UCTEHTHbIX) MO3BONSIET 3HAYUTENBHO YNYULIUTD
pesynbTathbl neveHus. MNpoduib TOKCMYHOCTM NPUMeHeHUs 6eBaLm3yMaba B NOAAEPXKMBAIOLLEM PEXMME NPUEMSIEM.

KnioyeBble cnoea:
paK AMYHUKOB, peLnans, 6eBaLM3ymab, moaaepXXMBaroLLan Tepanus, BbIXXMBaeMOCTb 6€3 MporpeccuMpoBa-
HUSI, HEXXenaTesbHble ABIeHUs
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ABSTRACT

Ovarian cancer is one of the most common can-
cers in women. In Russia, there is an increase in
the incidence of ovarian cancer. In 2008, the prev-
alence of this disease per 100,000 population was
59.1, and in 2018-76.2.in 2018, the proportion of
patients with stage I-1l ovarian cancer was 40.3%
of the number of patients with a first-time diagno-
sis, and the remaining patients initially identified
stage lll and IV. The mortality rate of ovarian can-
cer patients within a year of diagnosis was 21.3%
in 2018. [1] the Frequency of relapses after pri-
mary complex treatment in patients with stage Il
and IV ovarian cancer reaches 80% [2] in the early
stages of the disease and the presence of adverse
prognostic factors, the frequency of relapses is
also high [3, 4]. The occurrence of ovarian cancer
recurrence depends not only on the stage of the
process, but also on the adequacy of the primary
treatment. The appointment of effective schemes
of antitumor drug therapy for ovarian cancer is the
most important factor in improving the prognosis
of this disease.

Vascular endothelial growth factor (VEGF) is an
important regulator of physiological and patho-
logical angiogenesis. It is known that in ovarian
tumors, the expression of VEGF is higher than in
normal tissue, because due to the rapid growth
of the tumor and the increasing demand of cells
for oxygen and nutrients, rapid neoangiogenesis
is necessary. In the tissue of epithelial ovarian tu-
mors, a sharp increase was detected not only in
the absolute level of VEGF-A, but also in its ratio
to the receptor-1, which shows the content of free
endothelial factor and characterizes angiogenic
activity in the tissue [5]. Bevacizumab is a recom-
binant hyperchymeric monoclonal IgG1 antibody
that selectively binds and inhibits the biological
activity of vascular endothelial growth factor in vi-
tro and in vivo. Reduced VEGF expression leads
to inhibition of vascular growth, which suppresses
tumor growth, thereby affecting long-term results
[6]. Major international studies of OCEANS (Ovar-
ian Cancer Study Comparing Efficacy and Safety
of Chemotherapy and Anti-Angiogenic Therapy in

Platinum-Sensitive Recurrent Disease) and AURE-
LIA (Avastin Use in Platinum-Resistant Epithelial
Ovarian Cancer) have shown the effectiveness of
anti-angiogenic therapy (bevacizumab) together
with platinum and non-platinum combinations for
platinum-sensitive and platinum-resistant relapses
of ovarian Cancer [7, 8]. In a randomized phase
11l study, OCEANS compared the effectiveness
of treatment of patients with platinum-sensitive
recurrent ovarian cancer, primary peritoneal or
fallopian tube cancer using gemcitabine+car-
bopaltin+bevacizumab regimens (main group) and
gemcitabine+carboplatin+placebo (control group).
The average number of cycles of chemotherapy in
both groups is 6 (minimum 1 course, maximum 10
courses). Bevacizumab or placebo was adminis-
tered intravenously on the first day of each cycle
of chemotherapy, and after completing cycles of
chemotherapy, continued use of bevacizumab or
placebo until the disease progressed or intolerant
toxicity appeared. The average number of bevaci-
zumab cycles was 12 (from 1 to 43), placebo —
10 (from 1 to 36). Analysis of the results of this
study (median follow-up was 24 months) revealed
a 2-fold reduction in the risk of disease progres-
sion and a statistically significant increase in the
period without disease progression in the group of
patients receiving bevacizumab. Thus, the median
period without disease progression in the main
group was 12.4 months, and in the control group —
8.4 months (RR 0.484; 95% CI 0.388-0.605; log-
rank p<0.0001). Partial response to treatment was
observed in 61.2% of patients in the main group
(48.3% in the control group). The response time
in the main group was 10.4 months, in the con-
trol group — 7.4 months (RR 0.534; 95% CI 0.408-
0.698). A randomized phase Ill trial of AURELIA
evaluated the effectiveness of bevacizumab and
chemotherapy in patients with platinum-resistant
recurrent ovarian cancer. The primary endpoint
was progression-free survival. In this study, pa-
tients were randomized into two groups, one of
which received monohymotherapy (pegylated lipo-
somal doxorubicin, paclitaxel, or topotecan), and
the second received monohymotherapy in combi-
nation with bevacizumab. In the group of patients
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who received monohymotherapy in combination
with bevacizumab, the median progression-free
survival was 6.7 months (95% Cl 5.7-7.9), while
in the group with only monohymotherapy — 3.4
months (95% Cl 2.2-3.7) [9].

According to the practical recommendations of
the Ministry of health of Russia and the Russian
society of clinical Oncology, patients with recurrent
ovarian cancer are recommended to add bevaci-
zumab to the chemotherapy regimen (7.5 or 15
mg / kg IV once every 3 weeks). After the end
of chemotherapy, bevacizumab administration
is recommended to continue until progression or
unacceptable toxicity [10]. The goal of mainte-
nance therapy is to maintain the patient's clinical
status achieved by previous treatment [11]. Thus,
extending the time until the subsequent progres-
sion of the disease is considered a priority when
prescribing maintenance therapy. Maintenance
therapy continues for a long time, which is limited
to establishing the progression of the disease or
the appearance of unacceptable side effects. The
first drug shown to be used in a maintenance reg-
imen for ovarian cancer was bevacizumab.

Purpose of the study: generalization of the ex-
perience of using bevacizumab in maintenance
mode for ovarian cancer.

MATERIALS AND METHODS

From 2014 to 2019, 26 patients with ovarian can-
cer received supportive therapy with bevacizumab
after completing chemotherapy for relapses. At the
start of primary treatment for ovarian cancer, the
patients were aged 45 to 70 years, with an average
age of 51 + 10 years. The distribution of patients
by stages of the disease is shown in table 1.

Serous-papillary carcinoma was determined by
morphological examination in 12 patients (46.2%),
serous carcinoma —in 5 (19.2%), mucinous car-
cinoma in 3 patients (11.5%), endometrioid car-
cinoma in 2 patients (7.7%), serous-mucinous
carcinoma in 2 patients (7.7%), undifferentiated
carcinoma was detected in 2 patients (7.7%). In
16 patients (61.5%), a low degree of tumor differ-
entiation (G3) was detected, in 2 patients (7.7%),
a high degree of tumor differentiation (G1), in the
remaining patients, the degree of differentiation
was not determined. In most cases (18 people
(69.2%), primary treatment of ovarian cancer con-
sisted of performing the surgical stage and then
conducting 6 courses of polychemotherapy. In 8
patients (30.8%), the first stage was 3 courses of
neoadjuvant polychemotherapy, followed by the
surgical stage of treatment and continued poly-
chemotherapy.

Most of the patients (22, 84.6% of) recurrence
of the disease in terms of more than 6 months
from completion of treatment of the primary tumor
(platinum-sensitive relapse), in 4 patients (15,4%)
were observed latinomericanas relapse of ovarian
cancer. More often, the progression of the disease
was manifested by a relapse in the pelvis (53.8%),
peritoneal metastases (46.1%) and metastases in
distant lymph nodes (38.5%). In most cases, 16
patients (61.5%) had not single metastases, but
combined lesions of two or more organs (table 2).

In 10 patients (38.5%), bevacizumab was add-
ed to the antitumor drug therapy regimen for the
treatment of the first recurrence of ovarian cancer.
Four patients from this subgroup had received
bevacizumab 15 mg/kg intravenously 1 every 3
weeks in conjunction with doxorubicin 50 mg/m?
intravenously in the 1st day 21-day course, four

Table 1. The distribution of patients by stage of disease (FIGO)

Ovarian cancer stage by FIGO

Absolute number of patients

Percent (n=26)

| 2 7.7%
Il 2 7.7%
i 16 61.5%
v 6 23.1%

70



l0xHo-poccuiickuit oHKonorudeckui xypHan 2020, 1.1, N3, c. 67-74

J1.10.BnagummpoBa, A.3.CTopoxakoBa, E.A.Kana6aHoBa*, E.B.BepeHnkuHa, C.H.Ka6aHoB, f1.B.CBeTuukas, H.I0.CamaHeBa, H.M.TuxaHoBcKas,
K.A.HoBocenoBa, 0.I.Cene3HeBa, A.B.TuwmnHa / OnblT npuMeHeHns 6eBalu3ymMaba B nofAepXuBatoLLen Tepanum y 60NbHbIX PakoM SUYHUKOB

of the patient — in combination with paclitaxel
175 mg/m? intravenously in the 1st day 21-day
cycle and carboplatin AUC 5 intravenously in the
1st day 21-day course, two patients with pegylated
liposomal doxorubicin 40 mg/m? intravenously in
the 1st day, 28-day course. In 10 patients (38.5%),
bevacizumab was included in the treatment regi-
mens for the second relapse, which the patients
continued to receive even after completing che-
motherapy. Of this subgroup of patients in the two
bevacizumab 15 mg/kg intravenously 1 every 3
weeks was administered in combination with pe-
gylated liposomal doxorubicin 40 mg/m? intrave-
nously in the 1st day of the 28 day course, in two
patients with paclitaxel 175 mg/m? intravenously
in the 1st day 21-day cycle and carboplatin AUC
5 intravenously in the 1st day 21-day course, two
patients with doxorubicin 50 mg/m? intravenously
in the 1st day of the 21-day course two — with gem-
citabine 1000 mg/m? intravenously in the 1st, 8
days 21-day cycle in combination with carboplatin
AUC 4 intravenously in the 1st day 21-day course,
two patients with etoposide 100 mg orally in 1 to
5 days 21-day cycle and carboplatin AUC 5 intrave-
nously in the 1st day 21-day course. In the event of
a third relapse, bevacizumab at a dose of 15 mg /
kg intravenously drip once every 3 weeks in combi-
nation with chemotherapy was used in 6 patients
(23%). Of this subgroup of patients two patients

were injected with doxorubicin 50 mg/m? intrave-
nously in the 1st day 21-day course, two pegylated
liposomal doxorubicin 40 mg/m? intravenously in
the 1st day, 28-day course, two — doxorubicin 50
mg/m? intravenously in the 1st day 21-day cycle
and carboplatin AUC 5 intravenously in the 1st day
21-day course. After completing chemotherapy,
the patients continued bevacizumab therapy in
a supportive mode. In our group, patients received
maintenance therapy with bevacizumab 15 mg /
kg intravenously drip once every 3 weeks for pe-
riods from 3 to 29 months, on average 10.4 + 5.4
months. Progression-free survival was calculat-
ed using the Kaplan-Meyer method, the objective
effect of antitumor drug therapy was evaluated
according to the RECIST 1.1 criteria, and statistical
data processing was performed in the "Statistica
7.0"program.

RESEARCH RESULTS

Partial response to maintenance therapy with
bevacizumab was recorded in 12 patients (46.2%),
stabilization of the process —in 8 patients (30.7%),
progression was detected in 6 patients (23.1%).
Annual non-aggressive survival rate of 77%, the
median was not reached.

We did not find data on information on the
treatment response when bevacizumab was ad-

Table 2. Localization of the tumor process in the progression of ovarian cancer

Tumor localisation

Absolute number of patients

Percent (n=26)

Relapse in the pelvis 14 53.8%
Metastatic lesion of the peritoneum 12 46.1%
Metastases in the lymph nodes 10 38.5%
Liver metastases 6 23.1%
ch:t;iteittii(;Ieesion of the mesentery of 4 15.4%
Metastatic pleural lesion 1 3.8%
Metastases to the lungs 1 3.8%
Bone metastases 1 3.8%

Metastatic lesion of the large omentum

3.8%
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ministered in a maintenance mode without ad-
ditional administration of chemotherapy drugs.
Therefore, we compared our data with the data
from the phase Ill OCEANS study, which used the
treatment regimen of carboplatin + gemcitabine
+ bevacizumab for the treatment of patients with
platinum-sensitive ovarian cancer relapses (and
continued administration of bevacizumab after
completing cycles of chemotherapy). When com-
paring the data we received on the response to
maintenance therapy with bevacizumab with the
data from the phase IIl OCEANS study, we found
similar indicators of partial response —in our
group it was 46.2%, in the study — 61.2%.

Our data on progression-free survival do not
contradict the results of the OCEANS study, where
the time interval without disease progression in
patients receiving bevacizumab in combination
with chemotherapy was 12.4 months.

Among the adverse events, arterial hypertension
was most common — 1-2 degrees in 20 patients
(76.9%), 3 degrees in two (7.7%) patients. Grade
2 proteinuria on the background of bevacizumab
therapy was observed in 1 patient (3.8%). Hemor-
rhagic complications were observed in 3 patients
(11.5%), in one patient (3.8%), the resulting hem-
orrhagic complications caused the cancellation
of bevacizumab. According to a study of OCEANS
when adding bevacizumab to the treatment regi-
men was noted hypertension > grade 3 in 17% of
patients, proteinuria more than 3 degrees at 9%.
According to our data, the above adverse events
were less frequent than in the phase Il study,
which may be due to the fact that bevacizumab
was used in monotherapy in patients of the de-
scribed group, whereas in the study it was used
in combination with gemcitabine and carboplatin.

Clinical case

Patient E., born in 1953, after a planned visit to
the gynecologist, on 10.06.2016, an ultrasound
examination of the pelvic organs was performed,
which revealed a solid cystic formation 86 x 83
x 69 mm posterior to the uterus and to the right.
The level of blood cancer markers was deter-
mined: CA-125 was 1840 units / ml, Ne-4 89.34

72

pmol / I. According to computer tomography, no
distant metastases were detected. A puncture
biopsy of the ovarian tumor was performed, and
a cytological analysis was obtained: «carcino-
ma». 15.07.2016 performed panhysterectomy,
extirpation of the large omentum. A histological
analysis was obtained during the morphological
study: "low-grade serous-papillary carcinoma
with the presence of petrificates, solid structures,
infiltrative growth, focal small lymphocytic infil-
trates in the fatty tissue of the omentum, ectasia
and fullness of blood vessels, in the wall of the
fallopian tube, mucosal atrophy, sclerosis of the
submucosal layer, in the wall of the cervix, minor
dysplasia of the integumentary epithelium, leio-
myoma with foci of hyalinosis, hypoplastic endo-
metrium." A clinical diagnosis was established-
ovarian cancer St Ill C (rt3cnOmO0), the condition
after surgical treatment, clinical group 2. the
Patient was given 3 courses of polychemother-
apy according to the scheme carboplatin AUC
5 V/V drip on 1 day + docetaxel 75 mg/m? V/V
drip on 1 day, every 3 weeks. Ultrasound exam-
ination of the pelvic organs after 3 courses of
polychemotherapy revealed continued growth of
the tumor (in the pelvis on the right and closer
to the iliac region on the right Hypo-echogenic
recurrent substrate up to 28 mm, along the pos-
terior arch Hypo-echogenic recurrent infiltrate up
to 45 mm with indistinct contours). In this con-
nection, a change of the chemotherapy line was
performed and 6 courses of chemotherapy with
gemcitabine 1000 mg / m2 IV / IV drip were per-
formed on days 1, 8, 15 (28 day course). During
the next control ultrasound examination of the
abdominal and pelvic organs, the following data
were obtained:"in the pelvic cavity, an isoecho-
genic node of 13 x 20 mm is located, a nodular
formation along the back surface of the head of
the pancreas (36 x 42 mm)". According to the
data of spiral x-ray computed tomography of the
abdominal organs, the picture of a volumetric
pathological formation of the head of the pan-
creas (39 x 52 x 30 mm). According to magnetic
resonance imaging of the abdominal cavity, the
picture is characteristic of a cystic solid tumor
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located in the area of the head of the pancreas
with extra-organ growth in the area of the duo-
denum, attached to the right renal leg (58 x 44
x 49 mm). The patient was consulted by an ab-
dominal oncologist, this situation is considered
as a progression of ovarian cancer. Due to the
progression, a change of the chemotherapy line
was performed, since 17.05.2017, 9 courses of
chemotherapy were performed with pegylated li-
posomal doxorubicin 40 mg / m? intravenously
on 1 day, a 28-day course and bevacizumab 15
mg / kg intravenously once every 3 weeks. Next
was made of spiral x-ray computed tomography
of the chest, abdomen and pelvis and ultrasonog-
raphy of the abdomen and pelvis (January 2018),
which confirmed the stabilization of disease (epi-
gastric and mesogastric Central and more right
close to the head of the pancreas adjacent hy-
poechoic metastatic infiltration confluent char-
acter overall dimensions 74 x 28 mm, with iso-
lated anechoic inclusion in the center, with color
Doppler mapping (CDM) is weak, mixed flow, re-
currence in the pelvis is not revealed). The level
of tumor markers decreased to normal values-
CA-1259 u/ ml, Ne-4 99.3 pmol / . In connection
with the stabilization of the disease, since Janu-
ary 2018, bevacizumab has been continued to be
administered 15 mg/kg intravenously once every
3 weeks in a maintenance mode. Every 3 months,
spiral x-ray computed tomography of the chest,
abdominal and pelvic organs and ultrasound ex-
amination of the abdominal and pelvic organs

are performed, and the levels of tumor markers
(CA-125 and Ne-4) are determined, confirming
the stabilization of the disease. By the time the
article is submitted to the journal, the patient has
received bevacizumab for 36 months, including
29 months in the maintenance mode. Somatic
status on the ECOG 0 scale, the patient takes
an active part in social life, continues to work
in the specialty. Among the adverse events on
the background of bevacizumab therapy, grade
1-2 proteinuria was detected (it first appeared 9
months after the start of bevacizumab therapy)
and grade 2 hypertension (blood pressure is con-
trolled by taking an angiotensin Il type 1 receptor
antagonist, a loop diuretic and a cardioselective
betal-adrenoblocker).

CONCLUSIONS

Administration of bevacizumab in a mainte-
nance mode after completion of chemotherapy for
recurrent ovarian cancer (both platinum-sensitive
and platinum-resistant) can significantly improve
treatment results. In 76.9% of patients in our group,
bevacizumab maintenance therapy allowed main-
taining a partial response of the tumor to treatment
or stabilization. The toxicity profile of bevacizumab
in maintenance mode is acceptable. The adverse
events that occurred were mainly 1-2 degrees
(in 88.5% of cases of all adverse events that oc-
curred) and were controlled by prescribing appro-
priate medication correction.
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