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Average glandular doses reported by mammography units:
how reliable are they?

Witold Skrzynski, Katarzyna Pasicz, Ewa Fabiszewska

Maria Sklodowska-Curie National Research Institute of Oncology, Warsaw, Poland

Introduction. Average glandular dose (AGD) values displayed by mammography units are often used to compare doses
with diagnostic reference levels, with acceptable and achievable dose levels given with in the European guidelines on
breast cancer screening, or between mammography units. The aim of the work was to check the reliability of displayed

AGD values by comparing them with independently calculated values.
Material and methods. The comparison was performed for five mammography units, for 20 groups of patients (50 pa-
tients each), examined in various periods between the years 2015 and 2020. AGD values were calculated independently

for the same patients using the results of measurements.

Results. Observed differences between displayed and calculated doses affected their comparison with acceptable and

achievable dose levels.

Conclusions. The displayed AGD values should be used with caution. If reliable information on AGD values is needed,

they should be independently calculated using the results of measurements.

Key words: mammography, average glandular dose, DICOM

Introduction

Breast cancer is one of the most common cancers. Mammogra-
phyis widely used in breast cancer screening and diagnosis [1,
2]. Since mammography uses ionizing radiation, the radiation
dose is of radiation dose is an important issue. This is true espe-
cially in breast cancer screening, in which examinations are
performed largely on asymptomatic women [3, 4]. Diagnostic
reference levels (DRLs) should be established and used in all
countries belonging to the European Union, and information
relating to patient exposure should be included in the report
of the medical radiological procedure [5]. In Poland, an in-
ternal clinical audit should be carried out every year in each
diagnostic radiology facility. During the audit, data on patient
exposure should be compared with diagnostic reference levels.
The data should be included in the internal clinical audit report,
which is submitted to the procedures and audits'committee,

and a copy sent to the National Centre for Radiation Protection
in Health Care [6].

Radiation dose is expressed in mammography usually
as the average glandular dose (AGD) [3, 4, 7]. Acceptable
and achievable dose levels in breast cancer screening, as sti-
pulated in the European guidelines on breast cancer screening,
are also expressed as average glandular doses [8,9]. AGD is also
used in dose monitoring and optimization [10, 11]. In modern
mammography, the average glandular dose is automatically
calculated for each exposure and displayed to the operator, as
well as stored within a header of a DICOM file. The information
may be gathered by dose management systems, allowing
further analysis [10]. Average glandular doses are calculated
by multiplication of air kerma by conversion factors. The co-
nversion factors depend on beam quality, the thickness of the
compressed breast, and tissue composition (share of adipose
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and glandular tissue), and they are based on Monte Carlo cal-
culations. Several different methodologies of AGD calculation
are used in various areas of the world [12]. European guidelines
on breast cancer screening [8, 9] and the International Atomic
Energy Agency (IAEA) recommendations [13] endorse the
methodology described by Dance et al. [14, 15].

The aim of the work was to check the reliability of AGD
values displayed by mammography units by comparing them
with values calculated independently with the Dance method,
based on the measurements.

Material and methods

A dose comparison was performed for five full-field digital
mammography units of three different manufacturers used in
our institute (tab. I). For each unit, data was gathered for several
groups of 50 patients (200 exposures), examined in various
periods between the years 2015 and 2020 (a total of 20 groups
of patients), either for screening or diagnosis. The data included
exposure parameters (@anode, filter, tube voltage, tube loading),
displayed AGD values, compressed breast thickness, and image
size (18 x 24 cm? or 24 x 30 cm?). Depending on the period, the
data were either noted manually or taken from the headers
of DICOM files (e.g. AGD is stored in the DICOM header in the
‘organ dose”tag, coded [0040,0316]).

Several measurements were made in each period, pro-
viding the data necessary for an independent calculation of
AGD. Air kerma and half-value layer values were measured
for all clinically used beam qualities with the Piranha Black

Table I. Mammography units used in the comparison

Code  Mammography unit type Year of installation

A Siemens Mammomat Inspiration 2010
B Siemens Mammomat Inspiration 2011
C Siemens Mammomat Inspiration 2011
D GE Pristina 2018
E Hologic Selenia 2007

Table Il. Summary of results of dose comparison

Group Unit  Year/month Mean AGD [mGy]
Calculated  Displayed Mean
values values difference
#1 A 2016/01 143 139 -0.04
#2 A 2019/03 118 1.16 -0.02
#3 B 2015/06 130 138 0.08
#4 B 2016/07 137 151 0.13
#5 B 2018/11 1.18 1.17 0.00
#6 B 2019/06 1.05 1.12 0.06
#7 B 2020/07 1.03 112 0.09
#8 C 2015/06 129 132 0.03
#9 C 2016/07 131 131 0.00
#10 C 2018/11 1.05 120 0.14
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657 meter (RTI Electronics AB, Sweden). Additionally, tests
of thickness indicator accuracy were performed according
to international guidelines [8, 9, 13], and separately for small
and large compression plates. Several 18 x 24 cm slabs of
polymethylmethacrylate (PMMA) were used for the test, with
thickness ranging from 2 cm to 7 cm. The results of the test
were then used to correct data on breast thickness.

Individual average glandular doses were calculated in-
dependently for patients, using Dance’s method [8, 9, 14-16]
and an in-house Excel spreadsheet. Actual exposure parame-
ters, corrected breast thickness data, and the results of tube
output measurements were used to calculate incident air
kerma. Information on beam quality (@anode/filter/HVL) and
corrected breast thickness were used to obtain conversion
factors. Since the conversion factors are given only for discrete
thickness and HVL values, linear interpolation was used.

For each group of patients, displayed and calculated doses
were cross-compared, and compared with achievable and ac-
ceptable dose levels as outlined in the European guidelines on
breast cancer screening [8, 9], including an update published
on the website of the European Reference Organisation for Qu-
ality Assured Breast Screening and Diagnostic Services (EUREF)
in 2017 [16]. The number of cases, where the displayed and
calculated doses do not exceed the acceptable and achievable
dose levels, was calculated as a percentage of all evaluated ca-
ses. Displayed AGD values were compared against dose levels
calculated for the displayed breast thickness, while calculated
AGD values were compared against dose levels calculated for
corrected breast thickness. Since the acceptable and achieva-
ble dose levels are given only for discrete thickness values, they
were interpolated with a second-degree polynomial.

Results

The summary of the results is presented in table Il. The maxi-
mum difference between the displayed and calculated doses
in a group of 50 patients was equal to 041 mGy (22% of the
average dose calculated for that group). Figures 1-3 present

% of doses < achievable level

% of doses < acceptable level

Calculated Displayed Calculated Displayed
values values values values
99% 99% 94% 92%
100% 100% 100% 100%
97% 95% 91% 82%
100% 100% 100% 84%
100% 100% 97% 97%
100% 100% 100% 100%
100% 100% 99% 98%
98% 97% 95% 92%
99% 100% 99% 97%
100% 100% 100% 100%



Group Unit  Year/month Mean AGD [mGy]
Calculated  Displayed Mean
values values difference

#11 C 2019/09 1.14 127 0.13
#12 C 2020/07 123 137 0.14
#13 D 2018/11 1.72 1.55 -0.17
#14 D 2019/09 1.55 139 -0.17
#15 D 2020/07 152 130 -022
#16 E 2015/05 196 2.09 013
#17 E 2016/07 1.80 221 041
#18 E 2016/10 1.80 2.05 0.25
#19 E 2018/08 213 204 -0.09
#20 E 2019/03 207 2.10 0.03
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Figure 1. Comparison of displayed and calculated AGD values

with acceptable and achievable dose levels for group #10 (Siemens
Mammomat Inspiration unit)
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Figure 2. Comparison of displayed and calculated AGD values with
acceptable and achievable dose levels for group #13 (GE Senographe
Pristina unit)

% of doses < achievable level

% of doses < acceptable level

Calculated Displayed Calculated Displayed
values values values values
100% 100% 100% 97%
100% 100% 100% 98%
97% 100% 69% 96%
100% 100% 92% 100%
99% 100% 93% 100%
49% 86% 3% 33%
58% 58% 26% 17%
67% 73% 36% 46%
68% 79% 31% 59%
66% 81% 34% 48%
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Figure 3. Comparison of displayed and calculated AGD values with
acceptable and achievable dose levels for group #20 (Hologic Selenia
unit)

a comparison of displayed and calculated doses with achie-
vable and acceptable dose levels for three patient groups
examined on three different units. The same scaling was ap-
plied on all figures to allow comparisons between them. For
data presented in figure 1, the average difference between
displayed and calculated doses is relatively large, as it equals
14% of the calculated doses. Despite the differences, all doses
(both displayed and calculated) are lower than acceptable
and achievable dose levels. For data presented in figure 2,
the average dose difference expressed as a percentage of the
calculated dose is smaller (9%), but the difference influences
the result of the dose assessment. For the displayed values,
achievable dose levels are not exceeded in 96% of cases, but
for the calculated values, itis only 69%. For the data presented
infigure 3, the average difference of doses is close to zero (1%),
but the relatively large inaccuracy of the thickness indicator
changes the result of dose evaluation, as the same doses are
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compared with alower dose limit (calculated for the corrected
breast thickness).

Figure 4 presents a comparison of doses for two groups
of patients examined on two different mammography units,
separately for the displayed and calculated doses. For the
displayed doses, the average and median are lower for the GE
unit. The opposite is observed for the calculated doses. Figure 5
presents a comparison of displayed and calculated doses for
one patient group, separately for two filtrations (Mo and Rh).
The calculated values are mostly within £5% of the displayed
values for one anode/filter combination (Mo/Mo), while for
the other one (Mo/Rh), the calculated values are on average
14% lower than the displayed values.

displayed values calculated values
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£ 24 24
)
2
. . a . x
[ ] x
14 14 L]
O T T O T T
Siemens GE Siemens GE
x mean — median Line D 25%~75% I min~max

Figure 4. Comparison of displayed and calculated AGD values for two
patient groups examined on different units (Siemens Mammomat
Inspiration #12 and GE Senographe Pristina #15)
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Figure 5. Comparison of displayed and calculated doses for one patient
group (#16, Hologic Selenia unit), separately for two filtrations (Mo and
Rh)
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Discussion

Even a relatively large difference between the calculated
and displayed dose values may not influence the compari-
son of doses with dose limits if the doses are low (fig. 1). On
the other hand, a small difference may strongly affect the
results of the evaluation if doses are close to the limits (fig. 2).
The correction of breast thickness has a twofold effect on dose
calculations [17]. Firstly, it has an impact on the calculated
distance between the focal spot and beam entrance, thus
affecting incident air kerma. Secondly, it has an impact on the
conversion factors, which are dependent of breast thickness.
Finally, it also has an impact on the effect of dose evaluation,
as the dose limits are dependent on thickness (fig. 3). In the
European Guidelines, the acceptable difference in thickness
indication is £5 mm [8, 9], while in the IAEA guidelines it is
as much as £8 mm [13]. Different vendors may use different
methods for thickness indicator calibration; thus differences
of a few mm can be expected. The discrepancies may be
different for different beam qualities (fig. 5), and the compari-
son of displayed AGD values between different units may be
misleading (fig. 4).

The differences between displayed and calculated values
result from various factors. Aside from the inaccuracy of the
thickness indicator, displayed values are determined using tube
output data and HVL values stored in the software of mam-
mography units. Since air kerma and half-value layer values
may change over time, in this research they were measured
independently in each assessed period. Such measurements
are repeated in our institute every year and after each major
service maintenance (e.g. tube replacement, detector repla-
cement, detector calibration performed by service) to keep
the calculated values reliable.

Calculated values also have limited accuracy. Measure-
ment uncertainty of calculated AGD values may be as large as
14-20% [18, 19]. However, all the measurements and calcula-
tions presented in the current work were at least performed with
the same methods and equipment. Testing thickness indicator
accuracy with rectangular PMMA may not be equivalent to
the clinical situation, but it was performed in the same way for
all units. The same radiation detector, the same formulas, and
conversion coefficients were used in all calculations. That said,
methods used by different vendors to determine displayed
AGD values are not described in detail. Additionally, while to
our knowledge Dance's method was used by all vendors in our
study, several other methods exist [12]. Another breast dosimetry
method is under development by one group, which is simulta-
neously an American Association of Physicists in Medicine task
group (AAPM TG282) and a working group of the European
Federation of Organisations for Medical Physics (EFOMP). Ultima-
tely, this may result in the standardization of methods, but during
the transitional period there will be even more methods in use.

In the case of screening examinations, patient groups
consist of asymptomatic women. Breasts have typical structure,



and the dose generally raises with breast thickness (e.g. fig. 1).
In diagnostic examinations, lesions of various types may be
presented in the breast [20]. Patient groups are less uniform,
which may explain the presence of outliers in dose distribution
(fig. 3). Relatively small groups of patients which were used in
the work were enough to compare displayed and calculated
doses and to prove that the effects of such comparison will
be different for different mammography units. The presented
results may not fully represent the distribution of doses for all
women examined with a given mammography unit. Larger
datasets maybe needed for evaluation of patient doses, for
dose optimization, or to establish reference dose levels. In ge-
neral, AGD values could be independently calculated for each
exposure, based on the measured HVL and air kerma values,
and using corrections of thickness readings. This would make
it possible to include reliable information on patient exposure
in the report of the medical radiological procedure.

Other researchers reported similarly: fora given method, diffe-
rences between the displayed and calculated dose for a standard
breast may reach 18% [12]. The situation may be similar in other
X-ray imaging modalities. Documents published by the European
Commission allow for relatively high uncertainty for DAP/KAP
(dose/kerma-area product) meters, which provide patient expo-
sure information in radiography and fluoroscopy (acceptability
limitis £25% for radiography, +35% for fluoroscopy) [211. Itis also
known that the energy response of a DAP/KAP meter may vary
by 20% between the different beam qualities (different kVp and
filtration settings) [22]. In computed tomography, it is expected
that there will be agreement between measured and displayed
computed tomography dose index (CTDI) within +20% [21].
Discrepancies higher than 20% are occasionally observed, espe-
cially for low kV values [23]. Besides, the definition of CTDI has
changed over time, and different CT models may use different
definitions [24]. Recently, the size-specific dose estimate (SSDE)
is gaining popularity in CT. While it is not yet routinely reported
by CT scanners, it may be calculated by dose management sys-
tems. However, various methods may be used for it, which leads
to different results [25]. The differences may affect comparisons
of dose quantities with DRLs and between units in a similar way
as in mammography.

Conclusions

The observed differences between displayed and calculated
doses can affect the results of comparison of doses with ac-
ceptable and achievable dose levels, DRLs, or comparisons
between different units in various ways, depending on dose
levels and the type of mammography unit. If reliable infor-
mation on average glandular dose is needed, e.g. for quality
audit purposes, the values should be independently calculated
using current results of measurements. The displayed values
should be used with caution, and the uncertainty of displayed
doses and compressed breast thickness should be taken into
account.
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Introduction. Breast cancer (BC) is the most common female neoplasm in Poland and worldwide, yet up to 7% of all
cases is diagnosed &it; 40 years of age. The increased BC morbidity rate in this age group as well as hope for late maternity
need special attention.

Material and methods. The data concerning the number of children and further procreation needs in women (n = 68),
aged 18-40, diagnosed and treated for early breast cancer at the Greater Poland Cancer Center in 2018-2019, were taken
from patients’histories by an oncologist before (neo-)adjuvant systemic therapy.

Results. Out of the 68 females surveyed, aged 18-40 (median age 36), 14 (21%) were childless at the moment of diagno-
sis. After being informed about the therapy, prognosis, side effects and oncofertility, 12 patients (18%) decided to have
a consultation with a specialist in reproductive medicine; 5 of them (7%) already had children. In 2 women (3%), hormo-
nal stimulation in combination with tamoxifen was used; then, oocytes were collected and cryopreserved. In 19 (28%),
gonadotropine analogues were added to (neo-)adjuvant chemotherapy. In 17 patients (25%) pathogenic mutations in
BRCA1/2 genes were found.

Conclusions. Oncofertility counseling in young BC patients should be one of the fundamental elements of complex

patient care.

Key words: oncofertility, breast cancer, BRCA1/2 mutation, young women

Introduction

Breast cancer is the most frequently diagnosed cancer
among women in Poland and in the world, but it rarely
occurs in young women. Patients under 40 years of age
constitute about 7% of all cases. The prognosis for young
women is worse than that of older women mainly due to
the more frequent occurrence of unfavorable phenotypes

of breast cancer and the presence of numerous genetic
disorders in the tumor tissue, which is the reason for the
more aggressive course of the disease [1]. In addition, at
the time of diagnosis, young women are more often dia-
gnosed with more advanced disease than older women.
The therapy of breast cancer, apart from surgery, often re-
quires complementary treatment: chemotherapy, hormone

Jak cytowac / How to cite:

Kufel-Grabowska J, Jedrzejczak P, Bartoszkiewicz M, Burchardt P, Litwiniuk M. Strategies and results of oncofertility counseling in young breast cancer patients

NOWOTWORY J Oncol 2021; 71: 263-266.

343



therapy or radiotherapy. Systemic treatment is more likely to
temporarily or irreversibly impair fertility than other cancers,
which may be due in part to the duration of breast cancer
therapy (up to 10 years) [2].

Diagnosis of breast cancer may have devastating effects
on awoman and her loved ones, and affects every sphere of
their lives. In the case of young women, it often occurs during
the period of starting a family and planning offspring. The pro-
spect of having to undergo cancer treatment and the desire
to have children should not be mutually exclusive, and any
woman in her reproductive years who expresses a desire to
have children should have a consultation with a reproductive
medicine specialist before starting treatment, preferably im-
mediately after breast cancer diagnosis. If the consultation is
delayed, the chances of fertility preservation after treatment
are reduced [2].

The oncologist’s role is to present the patient with a tre-
atment plan, and to inform her about the possible effects of
therapy, including the potential impact on ovarian dysfunction.
The stress associated with a cancer diagnosis causes woman to
postpone procreation plans, and instead focus on the cancer
therapy. For most patients with early breast cancer, postponing
therapy by 3-4 weeks does not affect prognosis. During this
time, patients can take care of fertility preservation and enjoy
motherhood after treatment. A significant proportion of young
breast cancer patients are diagnosed with a mutation in their
genes that increases the risk of breast and ovarian cancer
(BRCA1/2),and the only treatment to reduce the risk of develo-
ping subsequent cancers is surgery: bilateral mastectomy and
ovariectomy [3]. Carrying pathogenic mutations in BRCA1/2
genes by the patient can impact decisions to have offspring
after breast cancer therapy and before ovarian removal.

Objective

The aim of this paper was to assess the interest of young
patients with early breast cancer in fertility preservation tech-
niques, treated in the Chemotherapy Outpatient Clinic of the
Greater Poland Cancer Center, Poznan, Poland, in consultation
with a reproductive medicine specialist. An additional aim
was to draw physicians’attention to the problem of infertility
accompanying cancer therapy.

Material and methods

[t was a retrospective study. Patients with early breast cancer
aged 18-40 years who were treated in the Chemotherapy
Outpatient Clinic of the Greater Poland Cancer Center at
Poznan, Poland during 2018-2019 and informed about the
possibility of fertility preservation techniques were covered
with the study. Medical data were obtained from medical
history regarding age, offspring, desire to have children in
the future, consultation with a reproductive medicine spe-
cialist, and fertility preservation techniques used, as well as
carrying pathogenic mutations in genes that increase breast
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cancer risk. Fertility preservation techniques included ova-
rian stimulation, oocyte collection and freezing, as well as
the inclusion of gonadotropin-releasing hormone analoges
during systemic treatment.

Statistic

The IBM SPSS Statistics 26 program was used for the analy-
sis. The significance level was adopted as 0.05. The Shapiro-
-Wilk test was used to test the normality of data distribution.
The nonparametric Mann-Whitney U test was used to compare
the data distributions (due to the lack of normal data distribu-
tion). The chi-square test and z-test were used to investigate
correlations.

Ethics
An oncologist and gynecologist's analysis of patient records
does not require the opinion of a bioethical committee.

Results

66 patients with early breast cancer who underwent treatment
in the Chemotherapy Outpatient Clinic of the Greater Poland
Cancer Center at Poznan, Poland during 2018-2019 were in-
cluded in the analysis. The median age of patients was 36
years (26-40 years). All patients were informed by the treating
physician about the potential effects of systemic treatment
and the possibility of fertility preservation techniques prior
to systemic treatment. Those who received consultation with
areproductive medicine specialist were characterized by their
younger age (33.5 vs. 36.5 years).

At the time of treatment planning for early breast cancer,
14 patients (20.6%) had no children. After discussion with the
oncologist about prognosis, treatment plan, and the possibi-
lity of complications, including infertility, 12 patients (17.6%)
decided to have a consultation with a reproductive medicine
specialist; among those without children (n = 14 patients),
half (n =7 patients, 50%) had a consultation with a specialist,
whereas among those with at least one child, less than 10%
(n=5 of a group of n = 54 patients; 9.3%) decided to have
such a consultation. 19 patients (27.9%) were treated with
gonadotropin-releasing hormone (GnRH) analoges, while
2 patients (2.9%) underwent hormonal stimulation combined
with tamoxifen, followed by oocyte collection and freezing
(tab. I).

The majority of patients had genetic counseling
(54-79.4%). 6 patients (10.3%) had a test for founder mutations
in BRCAT gene, 32 patients (47.1%) had an extended test for
further mutations in BRCA1/2 genes as well as in CHEK2 and

Table I. Applied fertility preservation techniques

Fertility preservation techniques No. of patients (%)

oocyte freezing n=2(29)
use of GnRH n=19(279)



Table Il. Test results found in medical history

Type of test No. of patients

test for founder mutations in BRCAT gene n=7(10.3%)
(c5266dupC, c4035delA, c.181T>G, ¢. 3700_3704delGTAAA, c.68_69delAG)

test extended to include further mutations in BRCA1/2 + CHEK2 + PALB genes (749delT(c.675delT), 185delAG (c.68_69delAG),
5370>T (c.5251>T), 3819del5 (c.3700_3704delGTAAA), 3875del4 (c.3756_3759delGTCT), 8138del5 (c.7910_7914delCCTTT),
886delGT (c.658_659deGT), 6174delT (c.5946delT), 5467insT (c.5239_5240insT), 4075delGT (c.3847_3848delGT)

n =32 (47.1%)

CHEK2 gene (c.1100delC, del5395, c444+1G>A, p157T)
PALB gene (c.172_175dellTTGT, c.509_510delGA)

next generation sequencing (NGS) of BRCA1/2 genes or multigene test

PALB genes, 15 patients (22.1%) had performed Next Genera-
tion Sequencing (NGS) of BRCA1/2 genes or a multigene test,
and 16 patients (23.5%) had no genetic test results found in
their medical history (tab. Il). In 17 patients (25%), pathogenic
mutations were found in BRCA1/2 genes.

No significant age differences were observed between
BRCA1/2 gene mutation carriers and patients without the
identified mutation (average 34.24 vs. 35.87; median 34 vs. 36).
Patients who were carriers of mutations in BRCA1/2 genes were
less likely (n = 12; 70.6%) to consult a reproductive medicine
specialist than patients without known mutations (n = 46;
86.8%), but no statistical significance was found. None of the
BRCA1/2 mutation carriers opted for oocyte freezing.

Among the women with BRCA1/2 mutation, the GnRH
analogues were used in 10 individuals (58.8%), whereas among
those without BRCAT/2 mutation, the GnRH analogues were
included in 8 individuals (19%) which was statistically signifi-
cant (tab. Ill).

Discussion

Breast cancer in young women is rare, but the prognosis is
poorer than in older women regardless of biological subtype.
This includes a higher stage of the disease at the time of referral
to the physician due to the glandular structure of the breast
and associated diagnostic difficulties. More aggressive biologi-
cal subtypes (triple-negative carcinoma, without expression of
hormone receptors and without overexpression of the HER2
receptor or amplification of its gene, HER2-positive carcinoma
showing overexpression of the HER2 receptor or amplification
of its gene) and other molecular background are more common
inyoung women than in older breast cancer patients [4]. Young
women are even over ten times more likely to be diagnosed with
pathogenic mutations in genes that increase the risk of breast

Table IIl. Characteristics of patients according to genetic load

n=15(22.1%)

and ovarian cancer (BRCA1/2) than older women (2.5% vs. 25%)
[5]. In the European Union, the average age at which the first
childis bornis 29.3 years, which means that often the diagnosis
of breast cancer occurs among women who have not yet com-
pleted childbearing and are still planning offspring [6].

The principal treatment for breast cancer is surgery, but
complementary treatments (chemotherapy, immunotherapy,
hormone therapy, or radiotherapy) are also often used. Syste-
mic treatment can significantly impair a woman'’s reproduc-
tive function, leading to temporary or irreversible infertility.
The impairment of ovarian function depends on the patient’s
age, type of chemotherapy used, and the dose of drugs given.
The commonly used perioperative chemotherapy involves an-
thracyclines and taxanes (4 x doxorubicin + cyclophosphami-
de, 12 x paclitaxel), and cytostatic drugs with an intermediate
risk of causing permanent infertility in women. Infertility is
always related with menopause induced changes like sexual
distress. Chemotherapy-induced menopause symptoms can
be more pronounced. Physiological menopause is a process,
which lasts for many months, while iatrogenic menopause
affects young patients experiencing a sudden decrease in
estrogen level within a short time [7].

The authors of a paper published in July 2020 in the jo-
urnal JAMA emphasize that despite ASCO recommendations,
less than half of patients (44%) with cancer of reproductive
age — women aged 18 to 40, men aged 18 to 50 - were
informed about the possibility of fertility disorders caused
by cancer treatment and the possibility of consultation with
a reproductive medicine specialist. This was more often the
case for young, female patients, especially those suffering from
breast cancer or hematological malignancies. Patients treated
in academic centers or in places where fertility preservation
procedures were reimbursed were better informed [8].

Pathogenic mutation in No. of Average age
BRCA1/2 genes patients (%) (years)
current mutation n=17(25) n=3424
no mutation n=35(515) n=3587
no medical history n=16(235)

Median age Oocyte freezing Use of GnRH(%)
(W) analogues
n=34 n=0 n=10(588)
n=36 n=2(57) n=28(19%)
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Also, according to the guidelines of Polish scientific so-
cieties, every patient with breast cancer of reproductive age
should be informed about the possible complications of syste-
mic treatment, including fertility disorders, which is confirmed
by the results of our study [9]. The vast majority of patients
qualified for the study, almost 80%, had children. Twelve had
a consultation with a reproductive medicine specialist, and
5 of them had already become mothers. Despite the patients’
interest in fertility, only 2 patients decided to undergo oocyte
freezing after oncological treatment and consultations with
reproductive medicine specialists; this may be a result of the
lack of reimbursement of fertility preservation procedures in
Poland and in many countries and regions of the world.

Theissue of informing patients about the problem of fertili-
ty and taking preventive measures is still unresolved. However,
an evaluation of this problem was not the aim of this paper,
and all patients were informed about the possibility of fertility
disorders related to oncological treatment.

Young patients are found to carry pathogenic mutations
in BRCA1/2 genes far more often than older patients. BRCA1/2
mutations increase the lifetime risk of breast cancer from
45% to 85% and ovarian cancer from 10% to 60%. Effective
measures to reduce the risk of breast and ovarian cancer in
mutation carriers include a bilateral mastectomy and bilateral
oophorectomy, which reduces the risk of cancer by 80-90%.
Mutation carriers who qualified for our study, and were aware
of their situation, often took advantage of consultations
with a reproductive medicine specialist and agreed to start
GnRH analogues during systemic treatment. The prospect
of needing cancer-reducing surgery in the future may be
a factor prompting patients to implement fertility preserva-
tion procedures.

Ovarian stimulation, oocyte collection, oocyte freezing or
fertilization and embryo freezing require postponement of the
main oncological treatment by 3-4 weeks. The effectiveness of
presented methods reaches 30% and is similar to the effective-
ness of in vitro fertilization in infertile couples without cancer
history. In clinical practice, gonadotropin-releasing hormone
analoges are also used during perioperative chemotherapy, the
role of whichis to inhibit ovarian function and thus reduce their
susceptibility to cytostatic damage. However, the effectiveness
of this method is limited [10].

The experience of our center highlights the importance of
this problem and presents the decisions of patients who were
offered the consultation of a reproductive medicine specialist
and fertility preservation techniques. The awareness of fertility
preservation by patients often results in reduced anxiety du-
ring therapy and improves cooperation between the patient
and the oncologist.

Conclusions

Consultation with a reproductive medicine specialist should
be a primary element of care for patients in their reproductive
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years who have been diagnosed with early breast cancer.
The presence of pathogenic mutations in genes that increase
therisk of breast and ovarian cancer (BRCA1/2) is an important
factor in the decision to have offspring after treatment and be-
fore surgery with bilateral mastectomy and oophorectomy.

Advantages and disadvantages of the study

The study involved a homogeneous group of breast cancer
patients. All patients were informed about the possible com-
plications of cancer treatment, including impaired fertility.
Decisions made by patients may differ from their actual beliefs
and wishes due to the lack of reimbursement of fertility pre-
servation procedures in Poland. The financial aspect may be
the biggest factor for breast cancer patients to take action.
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What new dose distribution statistics may be included
in the optimization of dose distribution in radiotherapy
for post-mastectomy patients
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Introduction. The main aim of this study was to evaluate the doses delivered to heart substructures and calculate nor-

mal tissue complication probability (NTCP) for the intensity modulation radiotherpy (IMRT) irradiated group of left-sided

post-mastectomy patients.

Material and methods. In this retrospective study for 30 randomly chosen breast cancer patients, the mean dose, Va2, Va4,

Vo, V20 and D2% in the heart substructures were evaluated.

Results. The mean heart dose was 12.3 Gy, the mean left anterior descending artery (LAD) dose was 28.5 Gy. The average

value of long-term cardiac mortality was 0.17%, pericarditis 0.0%, left ventricle perfusion defects 24.5% and LAD toxic-
ity 0.2%. In the literature, for the IMRT technique for left-sided mastectomy patients, the mean heart dose ranged from
8.7-14.0 Gy and the V20 10.5-14%. Additional studies are needed to describe the cardiac toxicity.

Conclusions. It is necessary to contour cardiac substructures for reliable assessment of the dose distribution, although
the mean heart dose is simplification for modern radiotherapy techniques.

Key words: heart, breast cancer, post-mastectomy, IMRT, NTCP

Introduction
Many large randomized trials have demonstrated that post-
mastectomy irradiation is beneficial, at least for patients with
high-risk disease [1, 2]. However, for women irradiated on the
left side, the dose delivered to the heart increases the risk of
ischemic heart disease [3]. Taylor and co-workers have shown,
there are many factors that affect doses deposited in the heart.
The mostimportant being the individual anatomy of a patient
and the irradiation technique [4]. For older techniques, such
as the tangential pair technique, the dose distribution in the
heart and its substructures may be well estimated with the
maximum heart distance (MHD) [4].

According to Darby, the cumulative relative risk of a major
coronary eventincreases linearly by approximately 7% for each
increase of 1 Gy of the mean heart dose in the tangential field

technique [3]. The cumulative risk of death from ischemic heart
disease is higher in radiotherapy patients compared to non-
radiotherapy patients [3]. Uwe Schneider suggested [5] that
in the intensity modulation techniques (IMRT) or volumetric
modulated arc therapy (VMAT) techniques, with large volumes
of the heart receiving low doses the risk of major coronary
events might not be linear as proposed by Darby [3].
Despite these enormous changes in technology and ir-
radiation methods, optimization of dose distributions in the
heart is still based on the same assumptions. The dose to
the heart is most often evaluated with the mean dose to the
organ at risk. The heart is a complicated organ composed
of muscular tissue, blood vessels, valves, nerve tissue fibres.
The risk of damage to various heart structures by dosage
may require a different quantitative description. Therefore,
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the statistics like the mean heart dose might not be the best
predictor of all types of complications. An exact description
of the interplay between radiotherapy and chemotherapy in
heartdamage is required. This is especially true in breast cancer
patients, where systematic treatment is associated with heart
toxicity [6, 7]. For post-mastectomy patients, there is a limited
literature base describing doses received by individual heart
structures in dynamic radiotherapy techniques [8]. Most of
the available articles analyse the technique of two tangential
fields in a group of breast conserving therapy patients (BCT).

The main aim of this study was to evaluate the doses
delivered to substructures of the heart for the IMRT irradiated
group of left-sided post-mastectomy patients. The doses to
heart substructures were described in terms of dosed distri-
bution and the model based on normal tissue complication
probability (NTCP).

Material and methods

Patients

In this retrospective study for 30 randomly chosen breast
cancer patients, we analysed the doses delivered to the heart
and its substructures. All of these patients, of a median age
of 53 years (32-88), were after a left-sided mastectomy. From
the group of 30 patients, 29 patients underwent a modified
radical mastectomy (MRM) with axillary fossa extraction, 1 pa-
tient had a simple mastectomy with a sentinel lymph node
biopsy. Chemotherapy was applied throughout the group of
30 patients, 13 patients received pre-surgical chemotherapy.
Radiotherapy was applied after surgery and chemotherapy.
Pathological tumour nodus metastases (pTNM) staging was
made according to the VIl edition of the International Union
Against Cancer (UICC) [9].

CT scan and contouring
Patients were placed supine in the treatment position, with
their arms raised above their head, immobilized with On-
coPoRT board. Computed tomography (CT) scans for treat-
ment planning were acquired during free breathing, with
1.5 mm slice thickness, using a Siemens CT scanner. Scans
were acquired from the hyoid bone to the end of the thoracic
vertebrae, with 10 mm tissue-equivalent bolus placed on the
thoracic wall. Next, the target volumes and organs at risk were
delineated on the CT scans. For planning, the clinical target
volume (CTV) included chest wall (CTV

chest)
being delineated.

and axillary, infra
and supraclavicular nodal areas (CTV, )
Planning target volume (PTV) was created by adding a 6 mm
isotropic margin to CTV. Organs at risk included the heart,
lungs, coronary arteries, defined as 6 mm margins of the heart
anterior wall and the spinal canal.

For the purpose of a retrospective analysis of the doses
absorbed to the heart, additional heart substructures were seg-
mented based on Mary Feng Cardiac Atlas Heart [10]. The con-

toured heart substructures were: the pericardium defined as
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2 mm sac, created as margin from internal and external of the
heart surface, ascending aorta, aortic arch, descending aorta,
superior vena cava (SVCQ), inferior vena cava (IVC), pulmonary
artery, coronary arteries: left coronary artery (LCA), left anterior
descending coronary artery (LAD), left circumflex artery (LCX)
and right coronary artery (RCA), left atrium, right atrium, left
ventricle, right ventricle (fig. 1). Contoured structures were
approved by a radiation oncologist.

Treatment planning and dose evaluation
For each patient, the IMRT treatment plan was prepared in
Eclipse version 15 (Varian) treatment planning system.The to-
tal dose was 45 Gy, delivered in 2.25 Gy fraction doses. Dose
distribution was calculated with the Analytical Anisotropic
Algorithm (AAA) version 15. From five to seven 6 MV coplanar
photon fields were used arranged in a fan pattern. The dose
was prescribed tothe CTV(CTV, , +CTV, )
ing plan preparation, the following dose-volume constraints
were used: for the PTV D98% > 95%, D2% < 107%, for the heart
the mean dose <16 Gy and V2o < 14%, for the lungs the mean
dose <12 Gy, Va0 < 14% and V3o < 9%.

Treatment plans were retrospectively analysed. In each

mean dose. Dur-

heart substructure the mean dose, Va2, V4, Vio, V20 and D2%
were evaluated.

Calculation of the NTCP
To calculate the NTCP, the Lyman Kutcher Burman (LKB) model
was used (equations 1-3) [11].

NTCP= —— [ &%aix M
Nz
_ D eff -1D 50
'="mm,, @)
D= VD" o

where: D, is the dose that, if given uniformly to the entire
volume, will lead to the same NTCP as the non-uniform dose
distribution, 7D, is the uniform dose delivered to the entire
organ that results in a 50% complication risk, m is a measure of
the slope of the sigmoid curve, n is the volume effect param-
eter,and V;is the fractional organ volume receiving a dose D..

End-point model parameters were taken from the lit-
erature. Long term cardiac mortality (TDso = 52.3 Gy, n = 1,
m=0.28,a/f =3 Gy) [10], pericarditis (TDso = 50.6 Gy, n =0.64,
m = 0.13, a/f = 2.5 Gy) [11], left ventricle perfusions defect
(TDso=29Gy,n=0.16m=041a/B =25 Gy) [12], LAD toxicity
(TDso =48 Gy,n=0.35,m=0.10, o/ = 2.5 Gy) [13].

Statistical Analysis

Data was described by the average value (AVG) and stand-
ard deviation (SD) of all analysed statistics obtained for the
30 patients — AVG (SD). For the relationship between dose
distribution statistics and NTCP, dose fitted curves were done.



Figure 1. CT scan with heart substructures: cyan heart, red ascending aorta, magenta aortic arch, cyan descending aorta, blue superior vena cava, brown
inferior vena cava, pink pulmonary artery, orange left atrium, green right atrium, yellow left ventricle, purple right ventricle, yellow LCA, white LAD, white
LCX, blue RCA

Results

Dose distribution in heart structures

Heart dose distribution parameters are summarised in ta-
ble I. The average value of the mean heart dose was 12.3 Gy
(1.1 Gy). The lowest average value of the mean dose was in
IVC 5.5 Gy (1.4 Gy), the highest value of the mean dose was in
LAD 285 Gy (5.0 Gy). The average value of V20 Gy in the heart
was 11.5% (5.3%). The lowest average value of V20 Gy was in the
descending aorta 0% (0%), IVC 0% (0%), SVC 0% (0%) and LCX
0% (0%). The highest average value of Va0 Gy was in the LAD
73.3% (21.0%). The average value of the Vio in the heart was
59.9% (8.7%), the lowest average Vio value was in the vena

cava inferior 0.2% (1.2%), the highest in the LAD 99.3% (3.4%).
The average values of V2-Va were high in all heart structures,
100% (0.2%) and 98.1%. The lowest value of V2 and Va was in
the descending aorta 87.1% (9.4%) and 72.6% (17.5%).

NTCP values

Long term cardiac mortality

The average value of the long-term cardiac mortality for
30 patients was 0.17% (0.04%). Graphs present the NTCP-
dose relationship for which the value of R’ > 0.5. For the
relationship between long-term cardiac mortality and the
mean heart dose, the second degree polynomial was fitted
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Table I. Average values and SD of dose distribution statistics in the group of 30 patients

V, [%] V, [%]
heart 100 (0.2) 98.1(2.7)
pericardium 99.7 (1.1) 95.8 (5.3)
right ventricle 99.9(0.3) 99.8(1.3)
left ventricle 100 (0.1) 994 (1.6)
right atrium 99.9 (0.3) 96.2 (7.8)
left atrium 100 (0.0) 939(11.7)
ascending aorta 100 (0.0) 99.9 (0.3)
aortic arch 100 (0.0) 100 (0.1)
descending aorta 87.1(94) 726(17.5)
SCV 100 (0.0) 98.5 (5.6)
IVC 100 (0.0) 85.8(18.5)
pulmonary artery 100 (0.0) 994 (2.2)
LCA 100 (0.0) 100 (0.0)
LAD 100 (0.0) 100 (0.0)
LCX 100 (0.0) 984 (6.1)
RCA 100 (0.0) 100.0 (0.0)

VX - volume receiving X Gy and more; D m. - mean dose; D2% — near-maximum dose

(R2=0.96), for V20 (R? = 0.76) and for Vo (R? = 0.70) a linear fit
was used (fig. 2-4).

Pericarditis
In the group of 30 patients, the average value of the calculated
NTCP for pericarditis was 0.0% (0.0%).

Left ventricle perfusions defect

The average value of left ventricle perfusion defects in 30 pa-
tients was 24.5% (8.0%). The graphs present the NTCP-dose
relationship for which the value of R?> 0.5. For the relationship
between left ventricle perfusion defects and D2%, the second-
degree polynomial was fitted (R?=0.97), for V20 (R? = 0.68)
a linear fit was applied (fig. 5-6).

0.28
0.26
0.24 1
0.22 1
0.20 4
0.18 4
0.16
0.14+
0.12 1
0.104

NTCP [%]

mean dose [Gy]

Figure 2. Relationship between the mean heart dose and long term
cardiac mortality
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V,, [%] V, [%] Dm. [Gy] D2% [Gy]
529(87) 115(33) 123(1.1) 338(36)
540 (7.6) 237(6.1) 147(1.7) 39.7(33)

822(133) 20.1 (9.5) 157(23) 314(55)

685 (17.5) 129 (56) 137(1.7) 331 (5.1)
199(19.1) 0.1(03) 79(17) 138(3.1)
14.1 (153) 0.1(0.1) 74(16) 127 (26)

495 (29.2) 37(80) 108 (2.6) 178(55)
705 (27.3) 110(203) 134 (43) 211(7.7)

3(62) 00 (0.0) 55(14) 107 (29)

168 (258) 00 (0.0) 80(22) 107 (29)

2(1.2) 0.0(0.0) 57(13) 73(1.3)

659 (19.1) 121 (120) 131 (30) 256(59)

659 (35.2) 06 (20) 11724 148 (35)
99.3 (34) 733(210) 285 (5.0) 403 (4.1)

453 (358) 00(00) 97 (24) 125 (2.8)

738(359) 63(17.1) 129 (36) 158 (4.9)

LAD toxicity

The average value of LAD toxicity in 30 patients was 0.2%
(0.4%). The graphs presents the NTCP-dose relationship for
which the value of R? > 0.5. For the relationship between
LAD toxicity and the mean LAD dose (fig. 7), a two-parameter
exponential function was fitted (R? = 0.95).

Discussion

Dose distribution in heart structures

In our group of patients, the average value of the mean heart
doses was 12.3 Gy (1.1 Gy) and the average volume V2o was
11.5% (3.3%). In the literature, for the IMRT technique for left-
sided mastectomy patients, the mean heart dose ranged from
8.7 Gy to 14.0 Gy [12, 13] and the V2o value from 10.5% (5.2%)

0.28
0.26
0.24+
0.22 4
0.204
0.18
0.16
0.14+
0.124
0.104

NTCP [%]

V2o [9%]

Figure 3. Relationship between heart V20 and long term cardiac
mortality
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R2=0.70 "
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Figure 4. Relationship between heart Vo and long term cardiac
mortality
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Figure 6. Relationship between Vo left ventricle dose and left ventricle
perfusion defects

t0 14% (6%)[12, 14, 15]. Alarge dispersion of the Vio also occurs
in literature, a Vio ranged from 17.8% (7.1%) to 55.7% (29.6%)
[12,13,15,16].

Due to the proximity of the heart to PTV, the mean dose
received by the left ventricle was 13.7 Gy (1.7 Gy) and 15.7 Gy
(2.3 Gy) for the right ventricle. The D2% were 33.1 Gy (5.1 Gy)
for the left ventricle and 31.4 Gy (5.5 Gy) for the right ven-
tricle. In Li Zhang's article, a similar analysis was carried out
for the IMRT technique and the mean left ventricle dose
and the maximum left ventricle dose came to 12.7 Gy and
48.7 Gy, respectively, whereas the right ventricle mean dose
was 14.7 Gy [8].

Among coronary arteries, the highest average values of
mean dose of 28 Gy (5 Gy), was obtained for LAD. In Li Zang's
article describing the IMRT technique for post-mastectomy
patients, a high mean dose value of 37.7 Gy for LAD was
obtained [8]. The high dose values received by LAD were
also reported by other authors. In J. Caudrelier’s article about
the IMRT technique in BCT patients, a higher median dose
and maximum doses for LAD of 10.8 Gy (7.8 Gy) and 26.7 Gy
(15.7Gy)and RCA of 124 Gy (5.7 Gy) and 27.0 Gy (12.4 Gy) were

40 =

354

301

254

NTCP [%]

20

D2% [Gy]
Figure 5. Relationship between D2% left ventricle dose and left
ventricle perfusion defects

2.0
1.8
1.4+
1.2
1.0
0.8+
0.6
044
0.29
0.0+
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mean dose [Gy

Figure 7. Relationship between mean LAD dose and LAD toxicity

reported [17].In our group of patients, the RCA average values
of the mean dose were 12.9 Gy (3.6 Gy), and D2% - 15.8 Gy
(4.9 Gy). In the LCA, average values of the mean dose were
11.7 Gy (24 Gy) and D2 - 14.8 Gy (3.5 Gy). The lowest values
of the mean dose - 9.7 Gy (2.4 Gy),and D2% - 12.5 Gy (2.8 Gy)
were obtained by the LCX similar to J. Caudrelier’s article where
the median dose was 4.5 Gy (1.7 Gy) and a maximum dose was
8.8 Gy (3.2 Gy) for LCX [17].

Inthe case of the IMRT technique, many therapeutic beams
are used to achieve a conformal dose distribution. This results
in an increased amount of scattered radiation which leads to
an increase in the volume of tissues exposed to low doses.
The dose range of 2-4 Gy covers from 100% to 72.6% of the
volume of the heart structures.

NTCP values in IMRT

NTCP models take the form of empirical models based on
dose distribution statistics from the treatment planning system
and data from prospective and retrospective clinical trials.
The values of the parameters used in radiobiological models
are obtained by fitting curves to clinical data. The calculated
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NTCP value is always susceptible to the limitations of the used
model and results from the uncertainty parameters used for
modelling. The complicated structure of the heart causes
that the probability of injuries of different heart structures is
unlikely to be well described with a single parameter of dose
distribution eg. mean dose [3].

Long term cardiac mortality

Darby estimated [3] the linearincrease in the risk of major coronary
events with a rising mean heart dose. This result was obtained
for breast cancer patients irradiated with two tangential fields. In
this technigue, a small volume of the heart receives a high dose
but the mean dose in the heart is smaller than in IMRT. Uwe Sch-
neider suggested [5], that in IMRT, VMAT techniques there were
large volumes of the heart receiving low doses the risk of major
coronary events might not be linear as proposed by Darby [3].
The NTCP calculated by Schneider with Darby’s data showed that
the risk has a sigmoidal nature; it can be considered negligible if
the mean heart dose does not exceed 15 Gy.

The probability of heart damage related with the mean
heart dose analysed in this paper for IMRT for left-sided mas-
tectomy patients showed similarity with Schneider’s results. For
a mean heart dose of 12 Gy, the LKB model based the prob-
ability of long term cardiac mortality at only 0.17%. A limitation
of thisapproach is to use the same mean heart dose parameter
to calculate NTCP for IMRT and the tangential field technique,
due to different dose distributions in the heart.

Pericarditis
Pericarditis is the first clinical symptom for which dose-volume
effect was found. In patients undergoing mediastinal radio-
therapy, estimated pericarditis was about 6% if more than 50%
of the external heart contour was in the radiation therapy field
[18].The probability of pericarditis was reduced from 20% to 7%
by using left ventricle shielding and reduced to about 2.5% by
shielding the left ventricle after 30 Gy [19]. Martel considered
a mean dose of 27.1 Gy and a maximum dose of 47 Gy as
predictors of pericarditis [20]. Wei and co-authors considered
the volume of pericardium receiving a dose of 30 Gy and more
(V30) as statistics associated with the occurrence of complica-
tions [21]. The probability of pericarditis estimated by Wei was
about 13%, if the Va0 < 46% or a mean dose <26 Gy. If the mean
dose exceeds 26 Gy and the Vo exceeds 46%, the probability
increases to about 73% [21].

In the analysed group of 30 patients irradiated with IMRT,
for a mean pericardial dose of 14.8 Gy and V0 of 23.7%, the LKB
model based the probability of pericarditis at 0%.

Left ventricle perfusion defects

The clinical manifestation of subclinical perfusion defects is not
well understood and the perfusion changes themselves can be
reversible [22]. Based on single-photon emission computed to-
mography (SPECT) perfusion scans, Marks et al. demonstrated
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perfusion defects, limited to the part of the myocarcium which
had received a dose higher than 15 Gy [22]. In the five-year
follow-up, a reduction of the left ventricular wall contractil-
ity was demonstrated. The NTCP of left ventricular perfusion
defects, estimated by Das et al. by LKB and relative seriality
(RS) models, shows that this complication can be classified as
for a serial organ [23]. Marks et al. analysed the left ventricu-
lar perfusion defects in a group of 73 breast cancer patients
irradiated by the tangential fields technique [22]. The prob-
ability of damage was estimated to be below 20% if less than
5% of the left ventricle volume was in the therapeutic field.
The probability of perfusion defects increases if more than 5%
of the left ventricle volume is in the therapeutic field. Literature
reports indicate a proportional increase in risk with an increase
in the left ventricular volume and an increase in the mean left
ventricle dose when the tangential field technique is used [24].

The average value of the LKB model based the probability
of left ventricular perfusion in the group of 30 IMRT patients
at 24.5% (8.0%) with a serial-like nature of the complication.
An increase in the D2% in the left ventricle results in increas-
ing NTCP .

LAD toxicity
Literature indicates the high sensitivity of coronary arteries to
exposure from ionizing radiation. This is particularly important
for the LAD, as an artery associated with the development of
myocardial infarction in breast cancer patient radiotherapy [25].
The studies showed a higher percentage of LAD stenosis in
patients undergoing left-sided radiotherapy for breast cancer,
due to the presence of LAD in the therapeutic field and the
large doses received by this artery [26-29]. The relationship
between the occurrence of radiation damage and the coronary
arteries indicated that the coronary arteries should be treated
as a separate organ at risk, and tolerance doses may differ from
the doses of tolerance for the remaining structures of the heart
[30]. Some authors claim that high point doses in the coronary
arteries can lead to an increased risk of myocardial infarction
within 10 years from the application of radiotherapy [24].
The average LKB model based probability of LAD toxicity
was 0.2% (0.4%). For the mean LAD dose and NTCP pseudo-
threshold relationship was shown (R? = 0.95). Below 30 Gy of
the mean LAD dose, the probability seems to be negligible.
Pseudo-threshold may by caused by small group of patients,
so can greatly impact the fit. Due to the small amount of data
available and the difficulty in precise contouring, modelling
LAD damage is challenging. Additional studies are needed to
describe the LAD threshold doses and dose-volume relation-
ships.

Conclusions

The collected data show that the assessment of the quality of
the treatment plan for patients after a left-sided mastectomy
performed only with the mean heart dose can be a significant



simplification for modern radiotherapy techniques. It seems
necessary to draw individual heart substructures for reliable
assessment of the dose distribution and NTCP calculation.
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Introduction. The aim of this prospective study was to estimate the perception and popularity of complementary and
alternative medicine (CAM) subtypes and the reasons for usage among adult Polish cancer patients.

Material and methods. The validated questionnaire was conducted among 310 patients. 24.1% of the patients used
CAM during their oncological treatment. Risk factors for CAM usage were: female gender, university degree and radical
treatment. The most common reasons for CAM usage were: boosting the immune system (46.1%), improving well-be-
ing/ counteracting the ill effects of cancer and its treatment (40.8%). The average level of satisfaction with CAM was high
(=3/5 on a Likert scale). Nearly half of the patients (46.6%) admitted not informing their doctors about their CAM usage.
Conclusions. The growing popularity and heterogeneity of CAM methods make it an important issue for patient-doctor
relations in Poland and other Central European countries. The results of this study indicate what topics should be covered

while introducing patient education programs.

Key words: cancer, complementary and alternative medicine, CAM, questionnaire, patients

Introduction

Over the last few decades, the treatment of cancer has im-
proved considerably. However, patients are constantly turning
to methods that are not part of routine procedures. Comple-
mentary and alternative medicine (CAM) is a huge group of
practices varying from alternative medical systems through
mind-body interventions, biologically-based therapies, ma-
nipulation and body-based methods to energy “therapies”.
According to the National Center for Complementary and Al-
ternative Medicine, itis“a group of diverse medical and health
care systems, practices, and products that are not generally
considered part of conventional medicine” [1] (tab. I).

Results obtained in numerous countries show that the
range of CAM usage by cancer patients varies between
14.8% and 73.1% [2, 3]. These data were obtained before
the COVID-19 era and may be even higher now as during
this period access to standard diagnostic and treatment
procedures was limited, although results from Germany
show similar statistics to those from pre-COVID-19 times [3].
There is also a shortage of current information about the
application of CAM in Poland and Central or Eastern Europe.
It is important to estimate the popularity and perception
of CAM among cancer patients in order to increase the
awareness among physicians.
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Table 1. The definition of the term ‘complementary and alternative medicine” [1, 2]

Complementary and alternative medicine

“the use of unproven interventions by individuals in conjunction with, or in place of, traditional or conventional means of treatment of various diseases or

disease-related symptoms”
Complementary therapies

“refers to using a non-mainstream approach together
with conventional medicine”

Alternative therapies

“refers to using a non-mainstream approach in place of conventional medicine”

manipulation movement therapies mind-body interventions  biologically based alternative medical systems
and body-based methods therapies
massage .+ yoga meditation herbs/herbal remedies - traditional Chinese medicine
« relaxation techniques - pilates - prayer - dietary supplements - ayurveda
« chiropractic + supportive groups « vitamins
special diets
The aim of this study was to estimate the general percep- Data gathering

tion of Polish cancer patients regarding CAM, its popularity,
its types, and the reasons for its application. This research
was also conducted to check if the profile of patients using
CAM in Poland is similar to other countries and if there is any
correlation between medical or sociodemographic factors and
the popularity of CAM.

To the best of our knowledge, our study has been the first
concerning the usage of CAM in Central or Eastern Europe
among the cancer patient population.

Material and methods

Ethical approval

The study was approved by Jagiellonian University Ethics Com-
mittee (Decision No. KBET/3/B/2012).The study was performed
in accordance with the ethical standards laid down in the 1964
Helsinki Declaration and its later amendments. All patients
gave their written, informed consent to participate in the study.
No conflict of interest was declared.

Building a tool

The questionnaire development process is describes in table Il
[4, 5]. We followed the European Organization for Research
and Treatment of Cancer Quality of Life Group guidelines for
questionnaire development with some changes concerning:
single country cultural consistency and creating the initial ques-
tionnaire in Polish instead of English [4]. Data for the validation
process were gathered between January 2012 and January 2013.

Study group

Inclusion and exclusion criteria

Patients'inclusion criteria were: adult age (>18 years) and pri-
mary diagnosis confirmed by histopathological examination.
There was no restriction as to the type of neoplastic disease
or treatment type or intention. The exclusion criteria were: lack
of informed consent to complete the questionnaire or refusal
regarding accessing medical records.

The validated survey was conducted as a personal interview
among patients between February 2013 and January 2016,
with both men and women, at the Department of Clinical
Oncology, University Hospital in Krakow. The inpatients of
the Oncological Ward and outpatients from the Ambulatory
Chemotherapy Clinic were recruited. Interviewers assured
them about confidentiality before the interview started. In
order to avoid concealment of information by the patients
in the presence of their physicians, the interviewers were not
involved in patients’ treatment. Patients were instructed on
how to complete the questionnaire and were allowed to ask
questions whenever any uncertainties arose. After completing
questions about the sociodemographic data, the patients
were asked if they had used CAM. All patients were asked
a question about their perception of what CAM is and if it
is approved by conventional medicine. If patients admitted
using CAM, they were asked follow up questions. The whole
procedure lasted 10-25 minutes, depending on whether the
patient used CAM or not.

Data gathered from the questionnaires were supplemen-
ted by patients’ clinical records. Information acquired from
patients’histories included questions about:

+  type/intention of treatment (radical vs. palliative),

+  current treatment (chemotherapy vs. radiotherapy vs. ra-
diochemotherapy vs. hormonal therapy),

- history of previous oncological treatment (yes/ what type
of treatment vs. no),

- date of diagnosis.

Table lll shows the sociodemographic and medical data
for 310 patients who completed the questionnaire.

Statistical analysis

Statistical analysis was performed with the use of
Statistica 10.0 PL (Statsoft). Elements of descriptive statistics
were applied (mean, standard deviation, percentage distribu-
tion). The Student’s t-test was used when comparing quanti-
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Table Il. Actions taken to compile the questionnaire [4, 5]

Phases Action Description

Phase 1.
Generation of

searching databases

Medline (1993-January 2012), Scopus and Up-To-Date databases were screened for all studies
published in English concerning the use of CAM among adult oncological patients in Europe

issues - the following keywords were used according to Boolean logic rules: complementary and alternative
medicine, alternative medicine, alternative therapies, CAM, cancer, complementary therapies, Poland,
neoplasm, oncology, patients, survey, questionnaire
the search strategy was developed specifically for each database
the information was obtained initially from abstracts and then further complete papers

interviewing the

patients performed

the interviews with patients (n = 20; age range 18 to 72 years; 10 females and 10 males) were

the patients were asked to describe their experience concerning CAM and were permitted to

provide information freely

the procedure was stopped when no new issue arose

- discussing among health-care professionalsA list of 33 issues was generated and discussed among the authors of this study
and a group of six other health-care professionals (two nurses, two medical students and two oncologists)
- all assessed the relevance of each issue on the Likert scale (1 - not relevant at all, 5 - very relevant) and chose 15 issues for

further consideration

+ theissue was selected if it achieved a mean score of 3.5 on the Likert scale and at least one-third of respondents prioritized

the issue
- finally, one overlapping issue was deleted

Phase 2.
Building

a provisional
questionnaire

generating a list of
questions

review by an expert

review by an independent expert was performed

Phase 3. assessment by health-
Testing the care professionals
provisional

questionnaire testing on a group of

patients

Phase 4.
Questionnaire
field-testing

field-testing on a group
of patients

the provisional questionnaire was assessed
by a group of five doctors, one nurse, one
psychologist and five medical students - confusing, upsetting or intrusive questions and

the provisional questionnaire was tested by 30
patients at the Oncology Clinic (age range 41 to
70 years; 18 females and 12 males)

the chosen issues were used to build the items for the questionnaire
the provisional version consisted of 21 questions: eight about sociodemographic data and 13 about
CAM compiled by the research team

- health-care professionals and patients found the
questions easy to understand and acceptable

issues were corrected (according to suggestions)
after discussion between co-authors. E.g.
question about earnings was deleted to avoid
sensitive issues not directly pertaining to the
study’s aim

the final questionnaire developed for this study consisted of 19 items
questions were mostly closed-ended with an open answer category after a list of possible answers
questions were divided into three parts: sociodemographic data (six questions), usage and

perception of the CAM term (two questions), and questions about CAM usage — only for patients
who admitted usage of CAM (11 questions)

the main issues and most commonly used methods of CAM were specified. The number of
respondents used for field-testing was 96 (age range 31 to 88 years; 55 females and 41 males)
results for test-retest reliability with an assessment 2 weeks after the baseline by using interclass
correlations showed a correlation from 0.8 to 0.92, which is considered excellent

in terms of construct validity, Cronbach's alpha coefficient for the final questionnaire was 0.77. This
value was considered acceptable

final review of the
questionnaire

tative variables and the Mann-Whitney U test was applied in
the absence of normal distribution of factors. The results of the
univariate logistic regression were presented as odds ratios
(OR) and 95% confidence intervals (95% Cl). P-values of less
than 0.05 were considered to indicate statistical significance.

Results

Over 24.1% of all patients used CAM during their oncological
treatment. The mean age was 58.1 years (+/- 11.7 SD). CAM users
were more often women (OR=1.84;95% Cl: 1.07-3.13; p=0.025)
and had a university education (OR = 2.05; 95% Cl: 1.18-3.57,
p = 0.0107. Between CAM users and non-users, there were no
differences as regards duration of the oncological treatment,
the place of residence, marital status or age (p > 0.05). Patients
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the questionnaire was accepted by the research team

during radical treatment tended to use more CAM than palliative
patients (OR=1.81;95% Cl: 1.07-3.07; p=0.0277). Patients with
breast cancer used CAM more often than patients with other
types of malignancies (OR =2.67;95% Cl: 1.38-5.16; p=0.0036).

Polish society is homogeneous - all patients from this stu-
dy were Polish citizens and Caucasian. Regardless of whether
they were CAM users or non-users, all patients were asked
a question about their definition of CAM. Table IV shows what
their comprehension of the CAM term was. The higher the
education level of patients (secondary and university educa-
tion) the better their knowledge of CAM (p < 0.0001). The term
"Other”in table IV means patients'own comments related to
decisions about the usage of CAM, like: "My family and friends
encouraged me to use it, and | trust them; | think that CAM is



Table 1. Sociodemographic and medical information about respondents

All participants CAM users Non-users

No. % No. % of all No. % of all
participants participants




Table IV. Patients' perception of the CAM term

All participants CAM users Non-users

What, in your they are methods that are moderately approved by
opinion, does the conventional medicine (CM)

term “complementary
and alternative

medicine” mean? they are methods that could be used instead of
the CM

they are salutary methods unapproved by CM

they are methods that could be used alongside CM
| do not have any opinion

other

safe for my health; | wanted to try everything possible; | do not
trust CAM or I think CAM is a mind therapy, not body therapy".

Table V presents the prevalence of using particular CAM
methods. Most patients had more trust in conventional me-
dicine (CM) (67.1%), but there was also a group of CAM users
(17.19%) who trusted both CAM and CM the same way. Only
2.6% (2 responders) trusted CAM more. The most commonly
mentioned reason for using CAM was boosting the immune
system (46.1%). Other popular arguments were: improving

Table V. Prevalence of CAM usage
Method

58 18.7 20 6.5 38 123
39 126 11 0.0 28 0.1
4 13 2 0.0 2 0.0
109 352 39 0.1 70 0.2
101 326 14 0.0 87 03
70 226 10 0.0 60 0.2

well-being/ counteracting the ill effects of cancer and its treat-
ment (40.8%); improving the prognosis (38.2%) and increasing
the chance of recovery (28.9%). The most common source of
information about CAM was family and friends (57.9%), over
34.2% of CAM users employed some CAM methods before
their oncological treatment. The amount of money spent each
month on CAM was lower than 50 PLN (around 13 USD) for
27.6% of respondents: 50-100 PLN for 25.0%. About 17.1% of
CAM users spent 100-200 PLN monthly, 6.6% — 200-500 PLN

CAM users

manipulation and body-based methods massage 3 39
relaxation techniques 2 26
movement therapies yoga 3 39
mind-body interventions prayer 24 316
psychotherapy/ support groups 6 79
biologically based therapies dietary supplements 31 40.8
herbal medicine 20 263
special diet/modification of diet 17 224
apitherapy 8 105
amygdalin 4 53
capsaicin 4 53
aromatherapy 1 13
alternative medical systems quackery/ 7 9.2
bioenergotherapy
homeopathy 5 6.6
acupuncture 0 0
Ashkar method 0 0
folk/traditional medicine 0 0
other methods not listed above 20 263
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and 7.9% more than 500 PLN. The most popular treatments
mentioned by respondents were:
alkylglycerol (Ecomer, containing shark liver oil) (6.7% of
CAM users),
specially prepared juices from vegetables or fruit (6.7%),
vitamin B,, — amygdalin (5.3%),
shark cartilage (5.3%),
noni juices (Morinda citrifolia) (5.3%),
extract from shiitake mushroom (Lentinula edodes) (4%),
extract from Polyporus betulinus nigricans (4%),
elements from Betula pendula (2.7%),
Graviola Immune (2.7%),
ayurweda (1.3%) and pilates (1.3%).

Discussion
CAM usage - the profile of users and potential
reasons for CAM usage
Numerous researchers prove that CAM usage among cancer
patients is higher than in the general population, but similar
to patients with chronic diseases. Indeed, a recently published
study regarding Polish patients with epilepsy showed similar
percentages of CAM users in comparison to our population [6].
In this research, the profile of CAM users is the same as in
many other research studies — patients with cancer using CAM
tended to be female with higher education levels and were
suffering from breast cancer. Better educated patients are
probably more aware of their health status and show more
interest in the process of their illness and treatment. CAM
usage is connected with higher educational levels; in Israel,
however, dietary supplement usage is more popular among
people who are less formally educated. CAM can be seen as an
active way to manage the disease, with some data suggesting
that the intention of patients using CAM was to have a positive
influence on their disease [7-10]. In this study, better educated
patients seemed to have more ideas and reflections about
CAM and they were probably more involved in the treatment
of their disease. 4.5% of CAM users, in comparison to almost
one third of non-users, did not have their own opinion about
what CAM was. In Poland, the use of CAM was mainly affected
by the influence of family and friends, while in the United
Kingdom (UK), the Internet played a main role [11].
Alternative methods were nearly fifteen times more po-
pularamong Polish patients than complementary ones, while
in other studies this disparity is smaller — alternative methods
are only three times more popular [12]. An explanation for this
might be the different motivations for choosing CAM. In this
research, the most popular reason for using CAM was “boosting
the immune system”and diet supplements seem to be the
most suitable and accessible way of achieving this. Huebner
etal. (Germany) indicated the importance of “the reduction of
side effects”and a “desire to become active”as equally impor-
tant, while Molassiotis et al. and other European researchers
reported “increasing the body’s ability to fight cancer” as the

most popular reason; complementary methods may more
effectively fulfill these demands [13, 14]. Other reasons for the
use of CAM by Polish patients were generally similar to those
from other studies.

In Poland, patients during radical treatment tended to
use CAM nearly twice as often as during palliative treatment,
while other papers suggested that palliative patients, who
have a poorer quality of life, are usually expected to use CAM
more often. According to Eliott et al,, palliative patients might
be more depressive and hopeless and some of them might fail
to continue to use CAM due to different practical and financial
difficulties [15, 16]. Complementary methods like relaxation
or psychotherapy might be especially favorable for palliative
patients. However, in Poland there is little general awareness
about these methods. During palliative oncological treatment,
the spiritual needs of patients and the various problems asso-
ciated with the end of life should not be omitted or unnoticed.
Unfortunately, in Poland the palliative treatment financed by
the National Health Fund (NFZ) does not satisfy these demands.
Moreover, overall psychological care in oncological and pallia-
tive departments is insufficient [17].

CAM methods used

Poland is a mainly Catholic country: 91.4% of the total popu-
lation (2018, http://stat.gov.pl/) belong to the Latin Church of
the Roman Catholic Church. 24% of our participants claimed
that they were praying for a cure. In this research, prayer was
the second most common CAM among cancer patients, which
is similar or less frequent to the outcomes from North Africa
or Asia, while in Western Europe other methods were usually
more popular [9, 18-20].

The profile of the method used in Poland is halfway between
the profile from Western Europe or the USA and Asia. In Poland,
like in Western countries and the USA, the most popular me-
thods were mainly various diet supplements (tab. V) [8, 9]. Diet
supplements —regardless of their effectiveness —are the simplest
methods that can be applied. They do not usually require major
changes in lifestyle or involve much time, attention or effort.

In Poland, methods like mind and body and relaxation
technigues or acupuncture are still not very popular. In other
European countries, relaxation is used by up to 32.4%, acu-
puncture up to 13% and spiritual methods up to 20.0%, while
in our research it is only 7.8% for manipulation and body-ba-
sed methods (also including relaxation), 3.9% for movement
therapies and 0% for acupuncture (tab. V).

A systematic review from the USA names exercises, acu-
puncture and meditation, yoga, massage and music therapy
among the most frequently mentioned on comprehensive
cancer center websites. They are offered to cancer patients as
commonly as dietary supplements and even more commonly
than herbs [21-22]. According to Scott et al,, in the UK, where
the average income is higher than in Poland, the most popular
methods among cancer patients are relaxation, meditation
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and medicinal teas [12]. In Polish society these interventions
are probably still regarded as “exclusive”and accessible only to
younger people in bigger cities with higher incomes. In this
study, participants were not asked about theirincome to avoid
tactlessness, nevertheless the mean value of a salary in Poland
in the first half of 2019 was 4951 PLN (1293 USD) (http://stat.
gov.pl). More expensive methods (like acupuncture or massa-
ge) are unaffordable for many patients in Poland.

Moreover, in Poland and other countries from the Eastern
Block (the former communist states of Central and Eastern Eu-
rope), common access to some methods, techniques and inno-
vations was restricted for many years. 30 years ago this isolation
ended, and the difficult and still ongoing reform of the health
care sector began. It may still take many more years to over-
come the challenges faced [23]. The mean age of this study
population was 58.1 years which might suggest that many of
the respondents might not be very familiar with the benefits of
complementary therapies due to their age. Maybe the propor-
tion of CAM types used will change over the coming decades.
The lastimportant factor is the fact that people living in smaller
Polish cities or rural areas have limited access to some practices
requiring professional staff (like yoga, pilates or support groups).

Safety and patient-doctor communication issues
7.9% of our respondents claimed that using CAM delayed
presenting oneself to a physician or oncologist with disturbing
symptoms. This percentage is much lower than for the Asian
population. A recently published retrospective study regar-
ding a huge population (almost 2 000 000) of cancer patients
concluded that CAM usage was associated with refusal of
standard treatment options and a higher risk of death. Earlier,
Han et al. proved that CAM used as primary treatment for
breast cancer increased the risk of progression, recurrence and
death, however a study by Neuhouser et al. did not confirm
this. Nevertheless, the risk of drug interactions when some of
CAM methods are applied, in addition to standard oncological
treatment, or even higher a risk of infections in some cases
cannot be neglected [20, 24-27].

In our study, almost half the patients (46.57%) admitted not
informing their doctors about CAM usage and this matches
the results of the review by Davis et al. regarding the number
of patients who do not disclose CAM usage (20-70%) [28]. Our
patients point to their doctor’s lack of inquiry as to the main re-
ason for nondisclosure, and this was also demonstrated by other
studies. It seems that patients lack the proper conversations abo-
ut supportive methods for their oncological treatment. Other
studies reported similar results about patients’ fear of being
judged by clinicians when sharing such information and their
desire to be actively involved in their treatment [29-30].

Limitations of the study

The study has certain limitations, one of the biggest being the
inequality of the groups — there were almost twice as many
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palliative patients involved than radical and more inward pa-
tients than outward. The survey did not investigate the usage
of vitamin Cinfusions and this method was explored together
with other methods as “dietary supplements” Regarding the
growing popularity of vitamin C infusions, this topic should
be covered separately [10,31]. Animportant influence on the
proportion of women and men using CAM in our study was
women with breast cancer — they accounted for 14.5% of all
patients, but as many as 25.0% of all CAM users. Moreover, the
response rate was not measured and the patients who did not
give their consent to complete the questionnaire were not
asked about their reason for refusal. The questionnaire needs
a cross-cultural adaptation and a proper English translation in
order to be used in other studies.

Conclusions

The study showed the differences between the USA Western
European and post-communist countries in terms of CAM
usage in cancer patients. The profile of a Central European CAM
user is also different from their Asian equivalent. Looking at
the updated data from other regions, it can be assumed that
Poland will also experience a shift in prevalence or types of
CAM being commonly used.

The growing popularity and heterogeneity of CAM me-
thods make it an important issue for patient-doctor relations
in Poland and other Central European countries. Oncologists
and general practitioners in our region should start talking
about CAM with their cancer patients. The results of this study
indicate what topics should be covered while introducing
patient education programs in Poland.
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Introduction. PSSO-01, a Polish prospective multi-center project on rectal cancer, started in 2016 with participation on
a voluntary basis. This study evaluates the early outcome of the surgical treatment of rectal cancer in Poland according
to hospital volume.

Material and methods. The dataset derives from 17 clinical centers registered in the PSSO-01 study. From 2016 to 2020,
the data of 1,607 patients were collected. Taking into account the number of patients enrolled in the study, the centers
were divided into three categories: high volume, medium volume, and low volume. Nominal variables were compared
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between different categories of centers using the chi-square test. The STROBE guidelines were used to guarantee the
reporting of this observational study.

Results. More patients with metastatic disease were operated on in the low volume centers (p = 0.020). Neoadjuvant
treatment was used in 35%, 52%, and 66% of patients operated on in low, medium, and high volume centers respectively
(p <0.001). Laparoscopic resection in medium volume centers was performed more often than in other centers (p < 0.001).
The total rate of postoperative complications related to high, medium, and low centers was 22%, 26%, 18% (p = 0.044).
One year following surgery, a stoma was present in 63% of patients. A defunctioning stoma following anterior resection
was reversed in only 55% of patients. Anastomotic leakage was the main reason for a non-reversal diverting stoma.
Conclusions. The representation of low volume centers in the PSSO-01 study was understated. However, the outcomes
may show the actual situation of surgical treatment of rectal cancer in high and medium volume centers in Poland.

Key words: rectal cancer, surgery, volume center, stoma

Introduction

Every year, about 6,000 new cases of rectal cancer are recorded
in Poland. Most of them require surgical treatment. Unfortu-
nately, we neither have a nationwide registry that allows us
to determine the stage of the disease at the time of diagnosis,
nor the ability to use prospective monitoring of the surgical
outcomes with a nationwide scope.

In 2016, the Polish Society of Surgical Oncology (PSSO) be-
gan collecting data on the surgical treatment of rectal cancer
as part of a multi-center observational study (PSSO-01). One of
the objectives of this project was to evaluate the early results of
surgical treatment and to determine the proportion of patients
who had a permanent intestinal stoma in long-term follow-
-up (up to 12 months after surgery). The purpose of this study
was to provide basic data on the current surgical treatment of
rectal cancer in Poland.

Material and methods

Study centers

The participation of the institutions in the research project
PSSO-01 was voluntary. The main criterion for the qualification
of the centers was the possibility of monitoring postoperative

complications within a minimum of 30 days after surgery and
long-term outcomes up to 12 months after surgery. At the
beginning of the study (April 2016), there were 7 registered
centers. Others joined during the study. 17 out of 24 registered
centers were active in the study. The activity of the centers
during the study period is shown in figure 1. The recruitment
process for the study has been described in detail and publi-
shed previously [1]. Taking into account the number of patients
enrolled in the study from each institution, the centers were
divided into three categories: high volume (>50 operations
per year), medium volume (25-50 operations per year), and
low volume (<25 operations per year). Due to the COVID-19
pandemic and the temporary interruption of the normal
work of the hospitals, the volume was calculated according
to the following formula: (number of patients recruited until
31°tMarch 2020 =+ the time of the center’s activity [in months]
to the date of 31°t March 2021) x 12.

Population of the study

The project of the study received the approval of the Bioethical
Committee. During the study period, all patients with primary
rectal cancer (coded as C20, International Classification of Di-

the code of the institution
O

18]
/]
16
15
14
13
12]
1
2016
start of the study

(April 2016)

Figure 1. Activity of the centers in the study period

end of the study
(December 2020)
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sease-10) operated on at the research centers were registered.
The following data were prospectively collected:

gender — distant metastases,

concomitant diseases,

preoperative treatment,

technique and type of surgery, postoperative complica-

tions according to the Dindo-Clavien classification.

Because the main purpose of the PSSO-01 study focused
on anastomotic leakage, wider data were collected only in the
group of patients after anterior resection.

Follow-up

The data of the presence of a stoma after anterior resection
was prospectively collected within 12 months from the date
of surgery. If a stoma at the evaluation points specified above
was still present, the reasons for this has been described. The
information on bowel restoration following Hartmann's pro-
cedure was retrospectively collected.

Statistical analysis

Missing data were not defaulted to negative, and denomina-
tors reflect only actual reported cases. Summary statistics were
expressed by percentages for categorial variables. Nominal
variables were compared between the three groups of patients
operated on at different volume centers using the chi-square
test. For all tests, the statistical significance was accepted at
a=0.05. All tests were two sided. The data were analyzed with
SPSS version 19 for Windows (SPSS, Chicago, lllinois, USA).

Results

From April 2016 to December 2020, 1,607 patients undergo-
ing surgical treatment for rectal cancer were registered. The
characteristics of the patients are shown in table I. More than
half of the patients (53%; [95% confidence interval (Cl): 49-57])
had concomitant diseases, the most common of which was
hypertension 45% (95% Cl: 43-47). Diabetes occurred in 15%
(95% Cl: 13-17) and ischemic heart disease in 14% (95% Cl:
12-16). The rate of patients with cancer spread (distant me-
tastases) at the time of the rectal cancer diagnosis was 13%
[95% Cl: 8-18]. Preoperative treatment of any kind was used in
920 (57%) patients. During the operation, a stoma (permanent
or temporary) was created in 890 (56%) patients. Taking into
account the patients’'characteristics and their treatment, many
statistically significant differences were found between the
centers of different volumes — table II.

More patients with advanced cancer (metastatic disease)
were operated on in the low volume centers than in high
volume centers: 18% vs. 11% respectively (p = 0.020; relative
risk (RR): 1.61 [95% Cl: 1.10-2.35]). There was also a difference
in the proportion of patients with concomitant disorders (such
as ischemic heart disease, hypertension, and diabetes) who
were treated in different centers: high volume centers 48%
vs. medium volume centers 57% (p = 0.005; RR 1.18 [95% Cl:
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Table I. Characteristic of the study group

Patients
n (%)

volume of the study center:

high (>50 operations per year) 853 (53)

medium (25-50 operations per year) 563 (35)

low (<25 operations per year) 191 (12)
gender:

male 981 (61)

. female 626 (39)

metastatic disease:

. yes 197 (13)
not specified 59

concomitant disorders:

©oyes 846 (53)

preoperative RTH or CRT:

. yes 920 (57)
no 687 (43)

mode of surgery:
urgent 49 (3)

. elective 1540 (97)
no data 18

abdominal approach:

.+ open 1325 (85)
laparoscopic 233(15)
no data or not applicable (¥) 49

type of operation:

+ ASR/APR 341 (21)
RA 530 (33)
LAR 322 (20)
HRTM 200 (13)
PRCOL 5(0.3)

. LExc 28(2)

. STOM 130 (8)

< LPT 7(04)

- other 28(2)
no data 16

RTH - preoperative radiotherapy; CRT — preoperative chemo-radiotherapy; ASR
- abdomino-sacralis resection; APR — abdomino-perineal resection; RA - anterior
resection; LAR - low anterior resection (anastomosis <5 cm from the anal verge);
HRTM - Hartmann's procedure; PRCOL - proctocolectomy; LExc — local excision;
STOM - colostomy; LPT - laparotomy; (¥) - resection without laparotomy (for
example: local excision)

1.06-1.30] vs. low volume centers 60% (p = 0,006; RR 1.24
[95% Cl: 1.08-1.42]). Preoperative radiotherapy or chemo-
-radiotherapy was used in only 35% of patients operated on
in low volume centers. This was less than in medium volume
centers (p < 0.001; RR 1.52 [95% Cl: 1.23-1.87]) and in high
volume centers (p < 0.001; RR 1.90 [95% Cl: 1.55-2.32]). There
were also differences in neoadjuvant treatment between high
volume centers and medium volume centers: 66% and 52%
respectively (p < 0.001;RR 1.25 [95% Cl: 1.14-1.37]).

Surgical treatment

Emergency operations were performed more frequently in
low volume centers than in medium and high volume cen-
ters (p < 0.007; RR 3.04 [95% Cl: 1.67-5.53]). The rate of lapa-
roscopic resection in medium volume centers was higher
than in high volume centers (22% vs. 13%: p < 0.001; RR 1.70
[95% CI: 1.34-2.16)] and low volume centers (22% vs. 4%:



Table Il. The surgical treatment and volume of the center

Factor

gender:
male 534 (63%)

. female 319 (37%)

concomitant disorders:

. yes 412 (48%)

clinical stage (TNM):

« |V (metastatic disease) 94 (11%)

C e 739 (89%)

+ not specified 20

preoperative RTH or CRT:

. yes 559 (66%)

urgency of surgery:
urgent 22 (3%)
elective 829 (97%)
no data 2

surgical abdominal approach:

+open (classic approach) 725 (87%)

« laparoscopic 107 (13%)

+ no data or not applicable (*) 21

surgical procedure:

« ASR/APR 190 (22%)
RA 265 (31%)
LAR 171 (20%)
HRTM 108 (13%)
PRCOL 3(0.4%)
LExc 16 (2%)
STOM 76 (9%)
LPT 4(0.5%)
other 18 (2%)
no data 2

defunctioning stoma: (*¥)

- yes 138 (31%)
no data 0

Volume of the center

Medium
n=>563
0354
331 (59%) 116 (61%)
232 (41%) 75 (39%)
0.001
320 (57%) 114 (60%)
0.047
73 (13%) 30 (18%)
477 (87%) 135 (82%)
13 26
<0.001
295 (52%) 66 (35%)
0.001
13 (2%) 14 (8%)
540 (98%) 171 (92%)
10 6
<0.001
424 (78%) 176 (96%)
119 (22%) 7 (4%)
20 8
0.102
116 (21%) 35 (19%)
195 (35%) 70 (38%)
126 (23%) 25 (13%)
61(11%) 31 (17%)
1(0.2%) 1(0.5%)
9 (2%) 3(2%)
40 (7%) 14 (8%)
2 (0.4%) 1(0.5%)
4(0.7%) 6 (3%)
9 5
<0.001
71 (22%) 5 (5%)

1 1

RTH - preoperative radiotherapy; CRT - preoperative chemo-radiotherapy; ASR — abdomino-sacralis resection; APR — abdomino-perineal resection; RA - anterior resection;
LAR - low anterior resection (anastomosis <5 cm from the anal verge); HRTM - Hartmann's procedure; PRCOL - proctocolectomy; LExc - local excision; STOM - colostomy; LPT -
laparotomy; (¥) - resection without laparotomy (for example: local excision); (**) - percentage is related to the performed anastomoses

p < 0.007; RR 5.53 [95% Cl: 2.72-12.05)]. There were no sta-
tistically significant differences between centers of different
volume, taking into account the type of performed operations
(p=0.102). However, analysis of individual types of operations
has shown that fewer low anterior resections in low volume
centers were performed than in high and medium volume
centers (13% vs. 21%: p = 0.018; RR 1.57 [95% Cl: 1.08-2.30]).
Diverting stoma in resection with primary anastomosis was
performed most often in high volume centers, and the least
in low centers (p < 0.001) — table Il.

The early outcomes of surgical treatment

Most palliative resections were performed in low volume centers
(19%), and it was a statistically significant difference in propor-
tion to medium volume centers (p = 0.018; RR 1.61 [95% Cl:
1.11-2.32]) - table lll. There were no differences in palliative re-
sections between high and medium volume centers (p =0.075;
RR 1,28 [95% Cl: 0,97-1,68]). Postoperative complications was

recorded in 359 (23%) patients. Most of them occurred in me-
dium volume centers (26%). The difference in proportion to high
and low volume centers were 26% vs. 22% (p = 0.056; RR 1.21
[959% ClI: 1.00-1.471) and 26% vs. 18% (p = 0.034; RR 1.42 [95%
Cl: 1.02-1.98]) respectively. Taking into account only serious
postoperative complications (grade 3-5 according to the Din-
do-Clavien Classification), the difference between medium and
high volume centers was not significant (p=0.110), but >3 grade
complications were higherin medium volume centers in relation
to low volume centers (p = 0.016; RR 1.55 [95% Cl: 1.13-2.12]).
The rate of anastomotic leakage was similar in centers with
different volume (8%, 10%, and 7%). Postoperative mortality
was less than 1%. At the end of postoperative hospitalization,
707 (45%) patients had a permanent end-colostomy.

Persistent stoma in long term observation

The full follow-up covered 1,243 patients. Patients who had
been lost from the follow-up (death or an observation pe-
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Table 1. The early outcomes of surgical treatment

Factor

type of resection:

. palliative 235 (15%)

- radical 1354 (85%)

+ nodata 18

postoperative complications:

. yes 359 (23%)
no data 28

the grade of complications

< 72 (5%)

- 2 110 (7%)

<3 129 (8%)

- 4 29 (2%)

o 5 14 (1%)

+ nodata 33

anastomotic leakage (*)

. yes 75 (9%)

+ nodata 4

end-colostomy present at the end of hospitalization: @

. yes 707 (45%)
no data 46

Volume of the center

Medium
n=563
0.035
132 (16%) 67 (12%) 36 (19%)
719 (849%) 486 (88%) 149 (81%)
2 10 6
0.044
182 (22%) 143 (26%) 34 (18%)
7 15 6
0632
23 (3%) 44 (8%) 5 (3%)
65 (8%) 38 (7%) 7 (4%)
70 (8%) 42 (8%) 17 (9%)
13 2%) 13 (2%) 3 (2%)
8 (1%) 4(1%) 2 (1%)
10 17 6
0.607
36 (8%) 32 (10%) 7 (7%)
0 3 1
0318
390 (47%) 234 (43%) 83 (46%)
19 15 12

(*) - percentage is related to the performed anastomoses; ' - according to the Dindo-Clavien Classification; 2 - any surgical procedures with permanent stoma performed.
Disconnection of the anastomosis due to anastomotic leakage after anterior resection and end-colostomy performed - included

riod less than 12 months) were excluded from the analysis of
long-term outcomes. One year after the operation, a stoma
was present in 777 (63%) patients. In 533 (43%) patients, it
was connected with the primary type of surgery: abdomino-
-sacral resection / abdomino-perineal resection (ASR/APR;
n=341), proctocolectomy (PRCOL; n =5), palliative Hartmann's
procedure (HRTM; n = 31), only colostomy (STOM; n = 133).
In addition, in this group there were patients in whom primary
anastomosis was a disconnection due to leakage, and a defi-
nitive end-colostomy was created (n = 23). In the remaining
244 patients, a stoma was still present because no reversal of
defunctioning stoma or no bowel restorative surgery after the
radical Hartmann's procedure was performed. The overall rate
of bowel restorative surgery following the radical Hartmann'’s
procedure was only 2.4%. The defunctioning stoma following
anterior resection (RA) or low anterior resection (LAR) was
reversed in only 92 (55.4%) patients — figure 2. The reasons
for delay in defunctioning stoma reversal is shown in table IV.

Discussion

Interim analysis of the secondary purpose of the PSSO-01 study
was published previously [1]. This paper reports the final out-
comes based on the data of the 1607 patients enrolled in this
study. Despite the large number of subjects enrolled on this
trial, it should be kept in mind that the PSSO-01 project was not
aregistry of rectal cancer, and the results of this analysis should
be treated with caution. Furthermore, the data collected during
the study do not allow for detailed analysis of the reasons for
the individual results of the observations. The purpose of the
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-1
end of hospitalization 1 year after surgery

m total m permanent colostomy

O Hartmann's procedure O defiunctioning stoma

Figure 2. Persistent stoma in 1-year follow-up; analysis of 1243 patients
(patients with incomplete data - excluded)

study was not to assess the quality of rectal cancer surgical
treatment, but to present the current situation.

Metastatic disease at the time of rectal cancer diagnosis
(stage IV according to UICC) was found in 13% of the patients.
Although some audit projects show similar data [2, 3], it must
be assumed that this percentage is understated and does
not reflect the actual situation. European population-based
studies show that there are 22-26% of such cases [4] - table V.
The actual proportion of patients in the advanced stages of
the disease in Poland can reach 36-46% [5]. The low percen-
tage presented in the PSSO-01 study may be due to the small
representation of low volume centers, where the majority of
patients with advanced stages of the disease are operated on.



Table IV. The reasons for delay in defunctioning stoma reversal (up to 12
months)

No. of patients and
percentage

anastomotic leakage 17 (23.0)
cancer disease progression 9(134)
stricture of anastomosis 2027)
disagreement to restorative operations 5(6.8)
ileus of the bowel 2(27)
other (¥) 39(527)

(*) - adjuvant or palliative chemotherapy, the COVID-19 pandemic and other
institutional burdens

In addition, some patients with multi-metastatic disease can
not be treated surgically.

Numerous European audit projects present important
information on the effect of center volume on the outcomes
of rectal cancer surgery. A population-based study provided
in the Netherlands showed improved survival in cT4 rectal
cancer patients treated in high volume centers, compared with
low volume hospitals, but, after correction for neoadjuvant
treatment, this difference was not statistically significant [6-8].
The criteria for dividing centers into high, medium, and small
were similar to those in our study. In the Netherland’s study, the
overall rate of neoadjuvant radiotherapy or chemo-radiothera-
py treatment was very high, and there were small differences
between low, medium, and high volume centers: 89%, 88%,
and 90% respectively. Compared to this data, the information
collected in the PSSO-01 study show much lower rate of pa-

Table V. Rectal cancer surgery in Europe

Denmark England Norway
sours: population-  population-  population-
[refferences] -based study  -based study  -based study

4] 4] [l
years of data 2010-2012 2010-2012 2010-2012
collected
No. of patients 4391 27599 3111
gender:
male 61% 64% 59%
. female 39% 36% 41%
disease stage at
diagnosis:
stage I-ll 75% 78% 74%
stage IV 25% 22% 26%
unknown stage (¥) 13% 16% 13% (*)
received
radiotherapy 27% 41% 43%
laparoscopic
approach ND ND ND
received resectional
surgery 68% 60% 66%

tients treated preoperatively in different volume hospitals (66%,
52%, and 35%). The reason for these differences are due to the
fact that the PSSO-01 study patients with a tumorin the upper
part of the rectum were enrolled. However, compared to data
from Denmark, England, Norway, and Sweden, the overall rate
of patients receiving radiotherapy is similar [4].

A laparoscopic resection of rectal cancer was performed
less frequently than in other European countries. Schnitzbau-
er et al. has shown that the use of laparoscopy in Germany
increased constantly from 12.3% to 48.1% between 2007 and
2016 [9]. In the initial period of the PSSO 01 study (2016), the
percentage of laparoscopic operations was only 9%, but it
increased somewhat to 15% after 4 years. Although this is
still a small rate, the upward trend is clearly visible and can be
expected to reach the same level as other European countries
in the coming years. Currently, the most laparoscopic resec-
tions are performed in medium volume centers (22%), and the
least in low volume centers (4%). Other than that, data from
the Dutch centers show that the most laparoscopic operations
are performed in high volume centers (59.8%), but low volume
centers perform 45.7% [7].

The total rate of restorative rectal resection (anterior resec-
tion or low anterior resection) was 53% (51-58% depending
on the center’s volume). For Hartmann's procedure (HRTM),
this was 13% (11-17%), and abdomino-sacral resection / ab-
domino-perineal resection (ASR/APR) 21% (19-22%). The diffe-
rences between different volume centers were not statistically
significant. The exception was for low anterior resection (LAR),
which was performed less frequently in low volume centers
than in high and medium volume centers. Data from Belgian

Sweden Netherlands Belgium Germany Poland
population- DSCA ™ PROCARE @ population-  observational
-based study BCRPIMA @ -based study study
[ 2] [3] [ [PSSO-01]
2010-2012 2009-2011 2006-2008 2007-2016 2016-2020
5797 7099 6353 23001 1607
59% 62% 60% 63% (M) 61%
41% 38% 40% 37% (M) 39%
76% 92% 88% 80% 87%
24% 8% 12% 20% 13%
8% 4% 41% ND 4%
51% 83% 50% 40% (1) 57%
ND 38% ND 28% 15%
71% 95% 81% ND 89%

(*) - percentage is related to the whole study group; (A) - percentage is related to only UICC stage I-Ill, RO resection and planned operation; ND - no data; ' - The Dutch Surgical
Colorectal Audit; 2 - Belgian multidisciplinary project on cancer of the rectum; * - Belgian Cancer Registry; * - InterMutualistic Agency database
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databases show a 59% rate of sphincter saving operations, 3%
of HRTM and 17% of ASR [3]. A population-based study from
the Netherlands (based on the Dutch Surgical Colorectal Audit
— DSCA) presents statistically significant differences between
different volume centers by taking into account the type of
surgery: more sphincter saving procedures (LAR and HRTM
account together) and low ASRin high volume centers [6]. The
DSCA audit showed that the total ASR percentage was 30.5%
[2], whichis higher than in the PSSO-01 study. However, all this
datais difficult to compare because the type of resection, such
as ASR/APR or LAR, is mainly determined by the location of the
tumor. For the Belgian and the Netherland’s registry, patients
with a tumor located in the lower and middle third of the
rectum were enrolled. In our study, we included patients with
primary adenocarcinoma of the rectum between 0 and 15 cm
above the anal verge.

In our study, the overall rate of postoperative complica-
tions was higherin medium volume centers compared to high
and low volume centers. Jonker et al [7] reported similar ob-
servations, although the overall complication rate was higher
than in our study. The low rate of defunctioning stoma in LAR
(5-31% depending on the volume of the center) reported in
our study is surprising because the data from the Netherlands
show a significantly higher percentage of anastomosis with
a defunctioning stoma (65.5-80.3% depending on the hospi-
tal volume) [7]. Despite this, the rate of anastomotic leakage
in PSSO-01 was similar to the population-based data of the
DSCA [10]. These outcomes confirm the observations that
a high tendency towards defunctioning stoma construction
did not result in lower overall anastomotic leakage and the
ability to select patients for stoma construction plays the most
important role in the choice of optimal surgical strategy [10].

The long-term outcomes of the present study showed
a high rate (63%) of persistent stoma over the 1 year follow-
-up. After excluding the surgical procedures connected with
permanent end-colostomy, we conclude that most of curative
HRTM is a definitive surgical procedure and almost half of the
defunctioning stomas are not closed following 12 months. The
reasons for leaving the protective stoma allow us to assume
that most of them will remain permanently. Data from DSCA
has shown 54.2% end-colostomy procedures (included ASR)
[2]. Itis higher than in our study (43%). European multi-center
studies present data that most diverting stoma is reversed
within 12 months, but that one in four defunctioning stomasis
not reversed 3 years after surgery [11-13]. Anastomotic leakage
is one of the most important risk factors for not reversing sto-
mas. A Swedish retrospective multi-center study [14] including
1442 patients undergoing anterior resection observed that the
overall rate of permanent stoma among patients with anasto-
motic leakage was 65%. The rate of definitive stoma at a level
of >60% following 12 months in our study seems to be high.
However, other studies showed similar results. In a retrospec-
tive study conducted in Sweden, the permanent stoma rate
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was 63.2% when emergency and palliative procedures were
included, and 54.9% when only elective curative cases were
considered. The authors concluded that stoma rates taken at
face value may not provide an accurate picture of a particular
colorectal unit's quality of care [15].

Conclusions

We are presenting the results obtained in the prospective
multi-center study PSSO-01, which focused on the surgical tre-
atment of rectal cancer. We compared our outcomes with Eu-
ropean population-based studies. Finally, the question should
be asked: are these results representative of the population of
rectal cancer patients undergoing surgery in Poland? Although
the study had a prospective nature, it has several important
limitations. Firstly, there was the administrative burden associa-
ted with data collection. There was no monitoring of the quality
of recorded data at each of the centers by an independent
study office. The accurate measurement of quality of care is
complex and requires the collection of multiple data points
from different phases of the care process. Therefore, the dataset
is limited, but still entails valid information. Secondly, PSSO-01
has a limitation regarding the possibility of selection bias since
the participation of the centers in the study was voluntary.
Nevertheless, different volume centers were represented in
this study. Unfortunately, in comparison to data from European
population-based studies, the proportion of high, medium,
and low centers in PSSO-01 underrepresented low volume
centers. However, the results reported by the high and medium
volume centers may correspond to the actual situation.
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Resection margins do not influence survival in vulvar cancer:

treatment results in patients with a long-term follow-up

Szymon Pigtek!, Wojciech Michalski?, Mariusz Bidziriski', Anna Dariska-Bidzirska®

'Department of Gynecologic Oncology, Maria Sklodowska-Curie National Research Institute of Oncology, Warsaw, Poland
’Department of Biostatics, Maria Sktodowska-Curie National Research Institute of Oncology, Warsaw, Poland
32nd Chair and Department Obstetrics and Gynecology, Medical University of Warsaw, Warsaw, Poland

Introduction. The main purpose of the study was to assess margin resection as a prognostic factor of vulvar cancer in
patients with a long term follow-up.

Materials and methods. The study included 84 vulvar cancer patients who underwent radical treatment: surgery (n = 84),
radiotherapy (n = 16), chemoradiotherapy (n = 5). Clinicopathological factors regarding survival and recurrence were
analyzed. The median follow-up was 74 months.

Results. Resection margins were not related to progression-free survival (PFS) (p = 0.93) and overall survival (OS) (p = 0.84).
On the multivariate analysis, a maximum tumor size >25 mm (p = 0.026) and inguinal lymph node involvement (p = 0.028)
were factors increasing the risk of death. The risk of recurrence was related to tumor dimension >25 mm (p = 0.011), but

not to inguinal node metastasis (p = 0.086).

Discussion. Inadequate surgical margin would be salvaged by adjuvant treatment.

Conclusions. A maximum tumor dimension >25 mm and metastases in the inguinal lymph nodes are independent

prognostic factors for the survival of patients with vulvar cancer.
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Introduction

Inguinal lymph node involvement is unquestionably a prog-
nostic factor in vulvar cancer. It is believed that resection mar-
gins are also of great importance in the management of vulvar
cancer. Subsequently, the main goal of surgical treatment
is to achieve a wide margin (according to NCCN: 1-2 cm,
ESGO - 8 mm) [1, 2]. Recently, some studies question the im-
portance of a wide excision and show no correlation between
margin width and recurrence [3, 4].

Follow-up is recommended in all patients for 4-5 years
after treatment [1, 2]; conducting longer observations is
difficult due to the advanced age of patients at diagnosis,
limitations of healthcare, rare incidence and the dispersal
of patients.

The main purpose of the study was to assess margin re-
sections as a prognostic factor of vulvar cancer in long term
follow-up. An additional aim was to identify clinicopathological
and treatment related-factors (other than margin) influenc-
ing survival and affecting treatment failures in vulvar cancer
patients in long term follow-up scenarios.

Material and methods

The retrospective analysis included 84 patients with vulvar
cancer treated at Maria Sklodowska-Curie National Research
Institute of Oncology between 2001 and 2007. Women with
contraindications to surgical treatment due to advanced dis-
ease and severe comorbidities were not included. The stage
of the disease was evaluated according to the 1994 FIGO clas-
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sification, which was valid at the time. For this study, staging
was reclassified to the 2009 FIGO. All patients were diagnosed
with vulvar squamous cell carcinoma and underwent a radi-
cal vulvectomy with inguinal lymphadenectomy. 31 patients
required adjuvant treatment according to the following criteria:
« resection margin <1 mm or positive,

- metastasis to =1 inguinal lymph node.

Ten patients did not undergo adjuvant therapy due to
comorbidities and poor general condition (n = 3), lack of
consent to radiotherapy (n = 2), abnormal wound healing
(n = 2), skipping appointments (n = 1), the patient’s death
(n=1),unknown reasons (n=1).21 patients were treated with
radiotherapy (RT,n = 16) and radiochemotherapy (RCT, n =5).

Adjuvant external beam radiation therapy (EBRT) with
linear accelerator and energy of 4-15 MeV was applied to
the vulva (n = 6), vulva and groins (n = 5), groins (n = 5) and
pelvic region (n = 5). A total dose of 4800-6000 cGy was
administered in 24-31 fractions. In 5 patients, concomitant
cisplatin intravenously was administered intravenously with
adose of 40 mg/m?, once a week. The duration of RT and RCT
was 31-43 and 38-48 days, respectively. Adjuvant treatment
started within 6 weeks of surgery.

Follow-up: gynecological examination, transvaginal and
inguinal ultrasonography were conducted every 3—-4 months
for 2 years, then every 6 months for the next 3 years. A chest
X-ray was carried out once a year. Computed tomography or
magnetic resonance were performed in patients with suspi-
cion of relapse. After 5 years, patients continued follow-up
once a year in our outpatient clinic or outpatient clinic near
their place of residence. Information was obtained by tel-
ephone for those patients who carried out a gynecological
follow-up outside our center, Data on death were collected
from the National Cancer Registry.

Recurrence: a biopsy of the suspicious lesion was per-
formed to obtain a histopathological confirmation; the date
of the positive biopsy was considered as the moment of
relapse. Locoregional recurrence was defined as relapse in
the vulva and/or groins. Distant metastases were not ob-
served in the study group. Treatment of relapse disease was
presented in table I.

Table I. Treatment of recurrence of vulvar cancer depending on location

Treatment Location of relapse

Age, tumor grade, staging, maximum tumor dimension,
depth of stromal invasion, status of inguinal lymph nodes, and
the number of metastatic lymph nodes were considered as clin-
icopathological factors, while margin, number of resected lymph
node and lymph node ratio were treatment-related factors.

Methods of statistical analysis

Efficacy of treatment was measured by the probability of sur-
vival —overall survival (OS), progression-free survival (PFS)and
cumulative incidence function (CIF) of local relapses. Survival
curves were calculated using the Kaplan-Meier method. Overall
survival was estimated from the date of treatment initiation to
death or the last information provided when the patient was
alive. Progression-free survival was measured from the date
of treatment initiation to its first failure: local relapse, distant
metastases or death from other causes; in the absence of
treatment failure, PFS was estimated to the last clinical observa-
tion.To evaluate the influence of selected factors such as age,
grading, staging, tumor size, lymph node metastases, depth
of invasion, margins, total number of lymph nodes removed,
and the number of metastatic lymph nodes on OS and PFS,
the Cox proportional hazard model was used. The influence
of these factors on the risk of recurrence was analyzed using
a multivariate model for competitive risks. The modeling pro-
cess used a step-by-step elimination of variables by adopting
standard thresholds: off (>0.1) and on (<0.05). The analysis was
carried out using the IBM SPSS Statistics 23.0 statistical package
and the Bob Gray package [6].

Ethics approval

All procedures were conducted according to the Declaration
of Helsinki for Medical Research involving Human Subjects.
Institutional ethics committee approval was not required — the
research is an ex-post analysis of clinical experience. The clinical
decisions concerning the treatment were not influenced by
the purpose of this paper.

Results
The clinicopathological characteristics of the study group
(n=84)was shown in table Il. Patients'average age was 66 years

vulva (n = 23)
surgery 10
radiotherapy 3
chemotherapy 5
radiochemotherapy 2
brachyterapy 3
palliative 2

groin (n=12) vulva and groin (n=2)
3 0
3 0
0 0
1 0
0 0
5 2
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Table Il. Clinicopathological characteristics of study group

Factor n (%)

age (years) <62 26 (31%)

62-73 0 (35.7%)

>74 8(33.3%)

lymphadenectomy unilateral 10 (11.9%)

bilateral 4 (88.1%)

median resected lymph nodes 11 (3-28)
FIGO 1994/2009 1A 1(1.2%) /1 (1.2%)

)

B 1(13.1%) / 46 (54.8%)
I 35(41.7%) /12 (14.3%)
I 31(36.9%) / 21 (25%)
Y 6 (7.14%) / 4 (4.7%)

grading 1 29 (34.5%)

2 37 (44%)
3 12 (14.3%)

unknown 6 (7.14%)
maximum tumor diameter <25 31 (36.9%)
(mm) 26-44 22 (26.2%)
>45 30 (35.7%)

unknown 1(1.2%)

multifocal lesion no 79 (94%)

yes 5 (6%)

depth of invasion (mm) <5 28 (33.33%)
>5 40 (47.62%)
unknown 6 (19.05%)

margin (mm) positive 5 (5.95%)
<1 5 (17.86%)
>1-5 30 (35.71%)
>5 30 (35.71%)

negative (not 4 (4.76%)

measured)

(18-94). The median tumor size was 35 mm (5-90 mm). Mi-
croinvasion (depth of stromal invasion <1 mm) was found in
1 patient (1.2%). Median number of resected lymph nodes per
groin was 6 (1-15). In 26 (30.95%) patients, metastases to the
inguinal lymph nodes were found; 13 (17.86%) patients had
involved >1inguinal lymph node (2 metastatic LNs in 4 patients,
3 metastatic LNs in 3 patients, 5 metastatic LN in 3 patients,
8 metastatic LNsin 2 patients and 9 metastatic LNs in 1 patient).

Survival
The median overall survival (OS) and progression free sur-
vival (PFS) was 87 (95% Cl: 60-114) and 60 (95% Cl: 37-84)
months, respectively. The overall 5- and 10-year survival rates
were 62% (95% Cl: 51-73%) and 39% (95%Cl: 28-50%), while
5-and 10-year PFS were 51% (95% Cl: 40-62%) and 32% (95%
Cl: 22-42%), respectively.

On the multivariate analysis, the resection margin was not
related to PFS (HR=1.033;95% Cl: 0.51-2.11; p=0.93) and OS
(HR =0.84;95%Cl: 0.41-1.73; p = 0.84).
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On the multivariate analysis, factors influencing survival
were: maximum tumor size and inguinal lymph node status
(Aig. 1, tab.lll). Other clinicopathological and treatment- related
factors did not have a significant effect on survival.

Maximum tumor size was the only factor influencing PFS
on multivariate analysis; nor inguinal lymph node involve-
ment or other analyzed factors were not relevant to PFS
(fig. 2, tab. Ill).

Failure patterns

The majority of relapses occurred within 2 years from the
end of treatment and were localized on the vulva and groins.
Cumulative incidence function (CIF) curves according to the
site of relapse as competing risk had similar patterns for 2 years
(fig. 3). At 15 years, CIF by site of relapse and non-cancer death
as competing risk were: vulva 28% (95% Cl: 18-38%), groin
17% (95% Cl: 8.7-25%) and non-cancer death 27% (95% Cl:
18-37%). Late recurrences (>5 years after the end of the treat-
ment) affected the vulva.

Occurrence of locoregional relapse (vulva and/or groins)
was significantly dependent on the maximum tumor size
(p = 0.019). In the final model, the HR was 2.37 (95% Cl:
1.15-4.89) for tumors >25 mm vs. <25 mm. The CIF curves are
presented in figure 4. Other clinicopathological and treatment-
related factors (including resection margin) did not have an
influence on the risk of relapse.

Survival after recurrence
Groin recurrence influenced OS significantly (p < 0.007). The
median survival after relapse in patients with groin recurrence
vs vulva recurrence was 6.1 (95% Cl: 2.7-9.5) vs. 16 (95% Cl:
8.7-23.5) months, respectively.

Discussion
The principles of surgical treatment of vulvar cancer are ingui-
nal lymph node assessment and wide margin excision. It was
showed that margins =5 mm or >8 mm were significantly as-
sociated with risk of recurrence and survival [5-7]. In our studly,
the margin did notinfluence survival and recurrence. However,
some patients with a close resection margin received adjuvant
radiotherapy, which could affect the results. Similar results to
ours were obtained in other studies [8-10]. Arvas et al. showed
that a margin <2 mm may increase the risk of recurrence, but
was not an independent predictive factor for PFS and OS
[11]. Woelber et al. showed a similar rate of local recurrence
in patients with a margin <8 mm vs. >8 mm (12.6% vs. 10.2%
respectively) [12]. German recommendations accept a margin
of 3 mm as sufficient [13]. Several authors claim that a positive
margin is the only risk factor for recurrence; a complete resec-
tion with no lower limit (besides positive margin) should be
recommended [14-16].

Long-term observation showed that a tumor size >25 mm
and metastases to regional lymph nodes increased the risk
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Figure 1. Overall survival by tumor dimension (p = 0.026) and status of inguinal lymph nodes (p = 0.028)

Table Ill. Multivariate analysis of clinicopathological factors affecting overall survival

Endpoint Factor HR 95% Cl p
overall survival maximum tumor dimension <25mm 1
>25 mm 2038 1.091-3.808 0.026
groin lymph nodes metastasis no 1
yes 1.903 1.074-3.372 0.028
progression free survival maximum tumor dimension <25mm 1
>25mm 2.208 1.203-4.055 0.011
groin lymph node metastasis no 1
yes 1625 0.933-2.830 0.086
1.0 1.0

0.8 H

maximal tumor
dimention <25 mm

probability of progression survival

0.6
lymph nodes
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Figure 2. Progression free survival by maximum tumor size (p = 0.011) and status of inguinal lymph nodes (p = 0.086)

of death in patients with vulvar cancer. Inguinal lymph node lymph nodes influence survival. Minar et al. showed that a tu-
involvement has been directly related to shorter survival, while mor dimension >40 mm and metastases in inguinal lymph
maximum tumor size negatively influenced survival by increas- nodes are significantly associated with arisk of recurrence [17].
ing the risk of recurrence. The results of other authors also Hay et al. found that tumors >4 cm increased disease-specific
indicate that the tumor size and the involvement of regional mortality 4-fold , but were not related to relapse [18]. Imoto et
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Figure 3. Cumulative incidence function (CIF) curves by site of
recurrence and non-cancer death as competing risk

al,, on multivariate analysis, showed that inguinal lymph node
involvement influenced PFS, but not OS [5].

The extracapsular spread of lymph nodes was found to be
an independent prognostic factor for recurrence (HR 13.54;
95% Cl: 2.87-64.07; p = 0.01) and overall survival (HR 10.63;
95% Cl: 1.65-68.57; p = 0.01) [19]. An increasing number of
metastatic lymph nodes was associated with a risk of recur-
rence and death [20, 21].In our study, there was no relationship
between the number of metastatic lymph nodes and survival,
probably due to the insufficient number of patients.

Our results, showing that tumor grade did not influence
recurrence risk and survival, were consistent with other studies
[8, 19, 21-24]. Although Nicoletto et al. on univariate analysis
showed that grading was associated with PFS and OS (5-year
survival 52% for grade 1; 24% for grade 2 vs. 0% for grade 3,
p=0.0021); these findings were not confirmed on multivariate
analysis [25]. Mahner et al. and Polterauer et al. demonstrated
that tumor grade is predictive for PFS, but not for OS [21, 26].
Multivariable analysis by Sznurkowski et al. revealed that grad-
ing was an independent prognostic factor [27].

The depth of stromal infiltration is crucial to confirm micro-
invasion (<1 mm; FIGO 1A). In these cases, verification of inguinal
lymph nodes may be omitted due to the minimal risk of metasta-
ses. The depth of infiltration in invasive disease does not influence
therapeutic decisions and its impact on survival is doubtful. We
did not find a relationship between the depth of invasion and the
risk of relapse in the primary site, PFS and OS length. Similar results
were obtained by otherauthors [19, 21,23, 27, 28]. Contrary to this,
Nicoletto et al. demonstrated that stromal invasion >9 mm was
an important prognostic factor for PFS (HR=3.1;95% Cl: 1.3-7.7)
(25). While in the VULCAN study, stromal invasion >5 mm ap-
peared to significantly impact overall survival [29].

The results of our study indicate the need for long-term
observation of vulvar cancer patients. Relapses of the dis-
ease can occur years after the end of the treatment (fig. 4). In
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Figure 4. Cumulative incidence function (CIF) of locoregional relapse
depending on the size of the tumor

our study group, all cases of late recurrence were located in
the vulva. Many patients after the standard 5-year follow-up
continue healthcare beside oncology unit/outpatient clinic.
General practitioners or obstetricians/gynecologists as well
as patients should be informed about the possibility of late
relapse and its most frequent location.

The site of locoregional relapse influenced survival. Groin
recurrence was associated with a much poorer prognosis than
vulvar relapse. Moreover, almost all cases of inguinal relapse
occurred within 2 years after the end of treatment (fig. 4).
Similar observations were presented by Cormio et al., who
showed that the median survival after groin recurrence was
9 months and the median time from primary surgery to groin
relapse was 7 months [30].

Conclusions

The conclusions of the study are:

+ atumorsize >25 mm and inguinal lymph node involve-
ment are independent prognostic factors for survival in
vulvar cancer patients,

- groinrecurrence is associated with an unfavorable prognosis,

+vulvar cancer relapses may occur many years after treat-
ment; at the time it is located on the vulva,

- aninadequate surgical margin would be salvaged by RT
or RCT.
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Individually personalized radiotherapy vs. evidence (trials)
based standards — paradigms and dilemmas
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This paper opens up to discussion whether some questions, points of view, and doubts counterbalance the belief and do-
gmas that randomized clinical trials (mainly in radiotherapy) should be considered as the only source of guidelines to
design novel therapeutic standards in radiotherapy. A number of the physics, radiotherapy, clinical radiobiology and ge-
netic and molecular tumor’s characteristics suggest that radiotherapy protocols based on the “evidence based trials”seem
to be antonymous to individually personalized therapy. The major goal of this paper is to consider and discuss whether
individually personalized radiotherapy is already attainable and reliable or still remains the exception.

Key words: physical vs. biological doses, randomized trials, personalized radiotherapy, caveat emptor

Introduction

During the previous century, the use of ionizing radiation to
treat malignant tumors has led to various assessments of the
effectiveness of radiotherapy (RT): optimistic or rather critical?
Fulfilled the aims and expectations? mainly successes or some
disappointments? There is no single and simple unequivocal
and convincing answer, but it raises some important doubts
and uncertainties. Subsequently, such a situation presents
a forum for discussion.

Physics!... physics?

The role of radiotherapy as an effective method of treatment
for malignant tumors is unquestioned. Technological and
methodological progress in this field since its beginning is
highly impressive (fig. 1). Orthovoltage machines and cobalt
“units”have been replaced by sophisticated linear accelerators
emitting photon and/or electron beams with a wide range of
energy. Neutron, proton, and recently, boron therapy are all
being used. Instead of simple planning of the two-dimensional
isodose distributions of the depth doses, the computerized 3D

planning systems, e.g. 3, 4D-CRT, IMRT, IART, Vmat, respiratory
gating and volumetric dose-volume-histograms (DVH) are
being widely used in daily practice. The general “belief"in the
system's individualized reliability and precision is increasingly
common. Is it certainly unquestioned? Are the doses absorbed
in the defined target volumes the same as those which were
planned and reported in the treatment charts? Not necessarily!
This has been clearly documented by the dosimetry in vivo.
Arelatively high rate of inconsistency has been noted between
the absorbed and planned dose in the tumor’s target. This fact
is not a mere suggestion but proof that dosimetry in vivo sho-
uld be an inherent attribute of quality control in radiotherapy
(RT), but it is still uncommon.

Spatial dose distribution is rarely verified during fractiona-
ted RT, although tumor regression during RT results in chan-
ges in its topography and the surrounding normal tissues.
As a consequence, no one can be sure that the high dose
gradient beyond the tumor’s boundary remains unchanged
during fractionated radiotherapy, and in fact, it does not (may
be except bone or maxillary tumors). Tumor regression du-
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Figure 1. A key-points in the progress in radiotherapy equipment and techniques during 1900-2020

ring RT usually changes the topography of both the tumor
and the surrounding normal tissue. As a result, normal tissues
are shifted into the region of the higher dose than that which
had been preliminarily planned, and it likely may lead to an
increased risk of late complications.

Radiotherapy 3D is called “‘conformal’, which means that
instead of geometrically regular radiation beams, individually
shaped beams are adjusted to an irregular tumor’s margins.
This allows a heterogeneous dose distribution to be achieved;
high within the tumor volume and with a large gradientin the
surrounding normal tissue. The other side of this coin is that
the risk of dose heterogeneity within the gross tumor volume
(GTV)is often ignored. According to the International Commis-
sion on Radiation Units and Measurements (ICRU) recommen-
dations, dose TDy. (95% isodose) is usually accepted as the GTV
reference dose. Meanwhile, Fowler [1, 2] definitely pointed out
that for 3D-RT dose D, , should only be used to cover homo-
geneously the whole GTV volume. An underdose (TD < D, ),
delivered even to a small part of the tumor volume (the so-
-called “cold spot”) almost always ruins preliminarly predicted
local tumor control probability (TCP) — usually pretty high for
early Tand NOMO tumors [3, 4]. Withers, Peters and Thames
[5, 6] convincingly pointed out that in contrary to treatment
planning and to tumor control expectations, the delivery of
an extra dose (boost) in such cases can be ineffective, because
it does not prevent the repair of the biological effects in the
previous underdosed part of the tumor GTV.

In daily practice, the following two terms of “optimization”
of RT planning are usually used by radiation oncologists —“dose

"

escalation”(DE) and“dose intensity”(DI). The term “optimization
means that the planned dose fractionation and the technique
of irradiation offer the highest effectiveness as possible (the
highest probability of local tumor control [LTC)). Is this also true
when only a single RT plan is evaluated? In fact, “optimization”
is the choice of the best DVH among a few [3-4] RT plans, but
such a procedure happens rarely.

The term dose escalation is often abused and improperly
interpreted. This term belongs to physics, and it exclusively
means an increase in the total dose, e.g. from 60 Gy to 70 Gy
or to 80 Gy, and nothing else. However, it is generally assumed
that dose escalation also leads to higher effectiveness of RT,
which is not true. In conventional radiotherapy, an increase in
the total dose (TD) is inseparably accompanied by an extension
of the overall treatment time (OTT). Delivery of 60 Gy needs
on average OTT of 42 days, 70 Gy — 49 days, 80 Gy — 56 days,
but the treatment efficacy does not change a lot.

Meanwhile dose intensity is more clinically important,
which is the number of Gy delivered per day (or per hour).
For total doses mentioned earlier, the value of the DI is the
same, and it equals 1.43 Gy/day. Therefore, it should not be
surprising that their efficacy is also similar. For the majority
of epithelial cancers (e.g. in the head and neck region), the
respective part of the dose-tumor response curve flattens
(effect plateau) when increasing the DE, resulting in no gain
in the LTC (fig. 2). What can be expected is a higher risk of
late complications (which does not depend on the OTT), as
a result of the accumulation of the higher TD in normal tissue.
On the contrary, the increase of the DI, e.g. from 1.43 Gy/day
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Figure 2. Radiotherapy effectiveness (tumor cure probability — TCP)
depending on dose escalation (DE) compared with dose intensity
(D) [DE =TD + AD + AOTT; DI =TD/OTT]; TD - total dose; AD - dose
increment; AOTT — overall treatment time extension

to 2.0 Gy/day or even 3.0 Gy/day (as a result of shortening the
OTT) results in higher biological intensity (higher efficacy) of
the delivered total dose in a shorter OTT. Therefore, it seems
that DI should be considered as a more clinically useful radio-
biological parameter than a physical one (DE).

Is radiobiology meaningful for radiotherapy

- yes or not necessarily?

Has radiobiology had any impact on clinical radiotherapy or it is
only atheoretical field of research? Empirical clinical experience
gathered throughout decades has proven that radiobiology
is the essential and unquestioned basis for radiotherapy. The
skeptics consider radiobiology as an experimental science
and research because it uses cell line colonies, or transplanted
animal tumors, and it does not necessarily concern clinical
radiotherapy. On the contrary, advocates try to argue that
radiobiology has always been the basis for clinical RT, and all
radiobiological mechanisms always somehow occur during
fractionated RT, but they are not clearly manifested; they are
hidden in the shadow of much more complex and heteroge-
neous mechanisms of radiation response of human tumors
than those which appear in genetically and morphologically
homogenous experimental cell lines or animal tumors.

All processes discovered and defined by experimental
radiobiology always have clinical implications. The scope of
this article will not permit us to discuss all of them in detail,
and therefore we will concentrate only on two of them which
have had a pronounced and undeniable impact on progress
in clinical radiotherapy.

The first one is the “time factor” For a long time (over the
course of the first 70 years of radiotherapy) there was a ge-
neral belief that the natural growth of the majority of human
tumors was generally slow, with volume doubling time taking
about 50-60 days. During 6-7 week fractionated irradiation,
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tumors are unable to double their volume, and therefore the
time factor had been considered as much less important,
and usually ignored.

A few retrospective clinical studies [7,9, 11] in the 1980s
(not clinical trials) convincingly proved the key-role of tre-
atment time as a major determinant of RT efficacy. It was
clearly documented that with the extension of the OTT tumor
cells which survived consecutive dose fractions begin to
repopulate faster and faster; at the end of the sixth week of
irradiation cell kill effect of more than a half of 2.0 Gy of the
daily fraction is counterbalanced by altered repopulation of
the survived cancer cells. Therefore, after a 2.5-day weekend
(from Friday afternoon till Monday morning) 10 Gy of the
previous weekly dose reduces the effective dose to only
7 Gy. Due to accelerated repopulation of cancer cells, the
OTT extension by 1 day decreases the LTC probability by
about 1.5-1.6% [1, 9]. It became obvious that during the
RT, the natural tumor doubling time of 50-60 days rapidly
decreases to only 4-5 days. The time factor is no longer being
ignored but is recognized as a crucial factor to initiate clinical
studies on various novel altered fractionation regimes with
the shorter OTT.

The radiobiological “time phenomenon”concerns not only
RT but also surgery and chemotherapy. If surgery is micro-
scopically non-radical, then the doubling time of cancer cell
microlesions beyond surgical margins accelerates to about
10-11 days, similarly as to what happens during the time
intervals between subsequent chemotherapy cycles. The ge-
neral belief that cancer treatment should begin directly after
diagnosis, without any unnecessary delay has been commonly
accepted as the most important prognosticator. However, on
the contrary, Withers [11] decidedly argued that therapy can be
delayed and can start even 60 days after diagnosis; the crucial
point is that once therapy has begun, it should be completed
in the shortest overall time period as possible. This conclu-
sion should be considered as a key-paradigm of radiotherapy
and combined treatment modalities as well.

The unquestioned importance of the time factor has
led to many studies on various fractionation regimes with
a shorter OTT than conventional. Finally, it has resulted in
the revival of hypofractionated radiotherapy with high single
(10-12 Gy) or a few large fraction doses (e.g. 5 x 9 Gy), called
“stereotactic hypofractionated radiotherapy or radiosurgery
(SHRS)". For these regimes, the Dl increases from conventio-
nal 1.43 Gy/day to 9 Gy/day or even 12-20 Gy/day. This also
allows for a shortening of the patient’s hospitalization from
weeks to days.

The second important contribution radiobiology has made
to radiotherapy is to dispute TNM system credibility in radio-
therapy. The proper choice of dose and fractionation based
onagivenT or N quasi-quantitative ranks might be uncertain.
There is no doubt that the sole aim of irradiation is to kill all
cancer cells, which should lead to the irreversible elimina-



tion of two major attributes of malignant cells: immortality
and repopulation.

Experimental tumor cell cultures in vitro or transplanted
animal tumors endlessly guarantee these two attributes, due
to colony forming and the ability to produce subsequent ge-
nerations of descendants, but it (at least immortality) does not
concern human tumors. They stay alive and grow by exploiting
the host (patient) as a supplier of nutrients and oxygen which
the tumor needs to survive. These processes last as long as the
tumor sponges on the host, but it ultimately leads to host de-
ath, which automatically causes the tumor’s death also. Tumor
cell repopulation can be reduced by radiation and/or chemo-
therapy. The more aggressive therapy is the lower and lower
chance for tumor cells to produce descendants until zero,
which results in definitive tumor death, whereas the patient
will survive and will be cured. To achieve such a goal, dose-
-time fractionation should be tailored to the initial number of
tumor clonogenic cells. Assuming that D,, equals 7 Gy (D,
is the dose which reduces cell survival by one decade [e.g.
from 10'° to 10°), then a tumor with 10'° clonogens needs
11 x 7 Gy (77 Gy) to reduce tumor cell survival to on average
107 (0.1 cell/tumor), which corresponds with the LTC of 90%
(TCP = ¢! = 0.9). The initial number of tumor cells can be
easily estimated based on initial tumor volume (e.g. GTV),
which can be simply counted from serial CT scans. Therefore,
it seems logical that tumor (or neck node) volumetric staging
is a proper criterion for tailoring the most effective fractionated
radiotherapy, instead of the TNM rank system “what’s that got
to do with anything’”.

The initial number of tumor clonogens varies even within
a given T category. For example, the initial number of tu-
mor clonogens in the smallest and largest tumors within the
T2NOM 0 category differs by at least one decade (10°°vs. 10102,
Therefore, it is logical that the largest tumor should receive
a total dose higher by at least 7 Gy than the smallest one.
Meanwhile, in daily practice using “evidence based" protocols,
the planned total dose is usually the same for different tumor
volumes within the same T category. While for the smallest
tumors, 90% TCP can be predicted (e 1), whereas for the lar-
gest, within the same T category, the TCP would decrease to
37% (e”"). If the total dose is tailored based on the T category,
it should not be surprising that an average overall TCP would
not be higher than 60-70%, or even less. Therefore, the overall
TCP will depend on the advantage of smaller or larger tumors
in the study group (fig. 3).

The situation becomes even more complex when the
study group includes patients with various T stage (from T2 to
T4). Aslong as the RT protocols are designed based on the TNM
rank system, therapeutic gain (TCP improvement) will remain
expectable but not necessarily achievable. It is difficult to
understand why such an inaccurate system is still persistently
used in practice, against all logic and the available genetic,
molecular and imaging diagnostics. Unfortunately, in such

H&N cancer T2NOMO
200 cases in each arm of the trail

arm.A-70Gy/48days —
arm.B-70Gy/40days —

70iz0Gy, o — conventional RT
75.6 izoGy, o — accelerated RT

The same TNM stratification — various volumetric distribution

30%
arm. A 70%10 cells TP =73%
107 cells
70% TCP = 43%
arm.B 30% 17070 cells
109 Cells negative trial

no gain (p < 0.001)

homogenous case distribution

100% 100%
arm. A arm. B
10%° cells 10%° cells
TCP=72% TCP =83%

significant gain (p < 0.005)

Figure 3. Theoretical example of a trial showing the effectiveness of the
arm B > A (evidence based?) occurs untrue and proper statistical analysis
shows lack of evidence

situations, the more and more often used term “individually
personalized radiotherapy”remains unjustified.

Evidence-based radiotherapy: belief or proven
facts?

This is often forced out (belief rather than conviction) that
the results of randomized clinical trials should be considered
as the one and only reliable source of facts, which should be
the basis to design novel, modified therapeutic protocols,
recommended as obligatory standards.

It is often suggested that the novel “evidence based”
strategies should replace empirical clinical experience and
retrospective studies. Some authors believe that the results
of evidence based studies should be taken for granted, if the
statistical significance is below 0.05.

Bentzen [4, 17] and Glatstein [18] have convincingly qu-
estioned the logic and reliability of the “result-significance-cer-
tainty-belief” relationships and their impact on the results of
the trials accepted as“evidence based” Meta-analyzes of nume-
rous studies on altered radiotherapy and radiochemotherapy
carried out for head and neck cancers [10, 12, 14] revealed an
average overall therapeutic gain of only 6%. Should this be
proof and evidence in favor of altered radiotherapy? If yes,
immediately the next question arises: which schedule should
then be recommended? At which tumor stage and localiza-
tion? The reliability and strength of such far from unequivocal
clinical evidence seems uncertain and doubtful.

Why meta-analyzes included only 19 among the 50 trials
still remains unexplained; in each arm of these trials there were
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a wide range of various tumor localizations and TNM stages
recruited. Such huge clinical heterogeneity becomes even
larger, when the TNM ranks are replaced by tumor volumetric
staging. Moreover, it is surprising that the local control rates
noted for the tested arm in some trials were almost the same
as those for the control arm in other trials. Where is the proof
of evidence in these trials, if their expected advantage and re-
liability generates so many uncertainties and doubts. The head
and neck trials are not the only example [19].

Glatstein [18] firmly warned against so-called “tyranny
of mediana’, which is often used as a measure of treatment
efficacy. The author pointed out that the 5-year actuarial re-
sults (e.g. survival or local tumor control), match in fact no
more than 2.5 years of the real time of the follow-up for all
patients (crude data). The statistics of the actuarial results can
by itself be often misleading. The results of cases with even
a short follow-up (even a few days) are not withdrawn but are
censored. Therefore, only the initial part of the e.g. disease-free
survival, should be considered as the most reliable. The shorter
follow-up the lower the credibility of a middle or final part of
the censored survival curves. This also concerns the median
values of survival or curability estimated from those parts of
the survival or local control curve. If, for example, the 5-year
median value of disease-free survival after the tested therapy
B would be significantly higher by 25% than that representing
conventional therapy A (fig. 4), it would likely be recognized
as evidence based proof that therapy B is significantly more
effective than therapy A.

However, Bentzen [17] mentioned that high significance it
is not necessarily unquestionable proof. Instead of the median
value at the fifth year, careful analysis of a whole course of curve
A reveals early incidence of failures (recurrences) during the
first 12 months of the follow-up (fig. 4). It may likely suggest
that tumor cell microlesions beyond the target volume had
already existed but passed over the diagnosis (too small to be
detected), and they were out of the irradiated volume. There-
fore they should not be accounted for in the analysis, because
they have not had any impact on the results of treatment A. If
they are ignored then the remaining part of curve A will shift
closer to curve B, showing in fact no difference in the efficacy
of both therapies. Therefore, the practical value of such (false)
preliminarily established evidence is zero.

The majority of cancer patients are treated beyond any
trials [18], so, why evidence based results of carefully selected
and randomized trials should be referred to a large number
of patients who were not recruited to the trials. Bentzen [17]
has warned that “the lack of significance does not necessarily
mean the lack of evidence”. Glatstein [18] has pointed out
that careful and critical interpretation of the retrospective
results should not be ignored, and sometimes, empirical
clinical experience and common sense are more important
than acceptance of the trial’s evidence without criticism
(caveat emptor).
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Figure 4. "TNM tyranny”in clinical trials — randomization and
stratification without 2 (3) arms based on the TNM system but not on
volumetric staging do not assure biological homogeneity and identical
(or at least similar) tumor cell numbers and other molecular and clinical
predictors. It shows that the results of such a trial may differ

Belief that randomized trials are the only source of evi-
dence to modify therapeutic modalities might be questio-
ned because the methodical rules of the trials create the
illusory conviction that two or three arms of the trial are
biologically and clinically homogeneous. Theoretically, the
trial could be considered as a source of reliable and unqu-
estioned evidence based proof, if it includes cases with the
same (or within a very narrow range) volumetric stage (not
TNM) of primary tumor (GTV) and total nodal volume (TNM)
of the regional nodes in each of the trial arms. Apart from
that, the prognostic molecular profiles should also be the
same, or at least similar for all patients recruited to the trial.
The accomplishment of the homogeneity of all biological
and clinical factors in all arms of the trial is practically unat-
tainable, but if it could be theoretically possible, patients



recruitment will last many years. Such an idealized model
is still unavailable.

The trials on altered fractionated radiotherapy for head and
neck cancer enrolled patients with different tumor localizations
and stages (T2NO-T3N3). The GTV volumes ranged from 0.4 cm?
to more than 170 cm?. Thus, homogeneity, even within these
two parameters was none, and the average therapeutic gain
of 6%, estimated in the meta-analyzes, does not seems reliable,
but instead misleading. For example, the 5-year DFS gain of 5%
in the CHART trial, after a 10-year follow-up decreased to 0%.
This is one of the critical arguments against trials as carriers of
the“only”evidence based guidance for radiotherapy practice.
Evidence and proof of what?

Despite the fact that randomized trial results have been
published in prestigious journals, their reliability and recom-
mendations as “evidence based proof’, unfortunately remains
uncertain, and therefore they should be very carefully inter-
preted (caveat emptor).

Individually personalized radiotherapy
or“evidence based” standard protocols?

Genetic or molecular profiles of malignant human tumors
have been intensively gathered during the last 10-15 years.
This has inclined radiation oncologists to utilized them in
clinical practice to improve treatment efficacy (to increase
LTC). Growing knowledge on individualized tumors’ geno-
and fenotypes — even within the same tumor type, stage
and localization — leads to the expectation that the tailoring
of individually personalized therapy will be able to replace
conventional “stiffed” standard protocols. It looks like a belief
that we are getting closer and closer to finding where the
goalposts are, whereas the goalposts are always continuously
moving. Therefore, an accomplishment of the skyline remains
the illusion only.

Itis already well substantiated that cancer cells have de-
veloped various molecular receptors on their surface and re-
spective molecular inhibitors have already been produced.
Cancer cells are however, “smart” enough and they develop
a signaling network which transfer information from the cel-
lular membrane receptors to the nucleus in order to survive.
When one receptor is blocked by the respective inhibitor
(e.g. EGFR), another signal pathway is automatically activated.
Clinical studies have shown that the inactivation of a single
cancer cell receptor is often not enough to cause cell death,
and clinical expectations can be only partially effective.

A new concept has suggested using a few molecular in-
hibitors (monoclonal antibodies) instead of only one. In 2006,
two inhibitors — EGFR (cetuximab) and VEGFR (PTK 787/ZK) —
were used in the MD Cancer Institute in Houston to improve
radiotherapy for glioblastoma multiforme. Unfortunately, no
therapeutic gain occurred, but on the contrary, unaccepta-
ble high incidence of serious late complications often led
to patients’ death. Although glioblastoma cells are able to

compensate for the block of the two signaling pathways by
activation of other ways, it has been shown that the patient’s
tolerance is limited and it does not accept the use of more
than one molecular inhibitor.

Supporters of ‘evidence based"therapy will likely be outra-
ged that their beliefs on the trial's evidence is being undermi-
ned and they will use the argument that, after all, the 3D-IMRT,
respiratory gating or stereotactic RT are in fact nothing more
than individualized therapy. It is not easy to challenge such
a point of view, except that the “individualization” of the 3D
physical dose distribution within the irradiated volume often
disappears when physical doses are converted into biological
doses and individual tumor biology is accounted for. A tumor’s
molecular profile as a prerequisite for so-called individualized
therapy is not very often used. For example, although higher
radiosensitivity of HPV+ p16+ oropharyngeal cancer has been
quite well documented, but the suggested dose-de-escalation
in such cancer patients is rather supposed. If someone deci-
des to de-escalate the dose, it should be at least restricted to
low risk TI-2NO-1 patients. A similar situation concerns breast
cancer patients. Although molecular and hormonal profiles are
used to modify the standards of combined therapy, radiothe-
rapy is unvaryingly tailored to the TNM stage of the disease,
what undoubtedly is antonymous to the personalized therapy?

In many studies on the geno-and fenotype heterogeneity
of various human malignant tumors, more and more attention
is being focused on the reserve pool and the role of cancer
stem cells (CSC). Their relative higher radioresistance and lower
lethal effect have already been recognized [21, 22]. If the only
one CSC would survive radiotherapy, it will become the source
of permanent tumor regrowth, with the ability to produce ge-
netically mutated metastatic cells. Therefore, the quantitation
of the size and localization of the CSC-lesions within the tumor
volume might likely be a key-predictor to optimize mono-
or combined therapy. Although the identification of CSCs using
monoclonal antibodies can be partly realized (at least for some
tumors, e.g. glioblastoma, breast cancer), quantitation of the
CSC population and its localization within the tumor is not yet
possible. The genetic plasticity of the CSC makes this situation
even more complex by the presence and role of hypoxic, apop-
totic and angiogenetic cancer cells. Seemingly, the static tumor
geno- and fenotype image established during diagnostics is
unstable, but it is likely changing more or less during therapy.
At the beginning of therapy, a tumor cell, e.g. type A, during
subsequent mitotic cell cycles, genetically evolves into the cell
genetically type B, C, etc., whereas the dose and fractionation
planning s tailored for the initial profile of the cells A. Therefore,
if radiotherapy is initially individualized based on the biological
tumor eye-view, it should be repeated and corrected during
treatment, depending on the geno-fenotypic changes, but this
would be highly expensive and time-consuming.

A malignant tumor is a family of cells with various functions
and with multifaceted interactions which have revolted against
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physiological homeostatic mechanisms. Its individualism is
binary (yes—no) but morphologically, molecularly and func-
tionally unstable. Such a complex of characteristics and inte-
ractions cannot be quantified yet, even by very sophisticated
computerized systems. This seems unlikely to quantitate some
regulations among enormous number of variable abnormali-
ties. If it would be possible, then and only then, could attributes
of individually personalized therapy be fulfilled. Currently this
term remains unlegitimately abused. Although perspectives
may look promising, they can be paraphrased by the words
of the British song“It's along, long way to Tipperary” There are
still many questions, controversies and uncertainties which
still wait to be answered. The major message of this likely
controversial article is that scientific and research progress in
radiotherapy must be admired, widely recognized and con-
tinued, but the results and conclusions of many studies do
not always settle an advantage of ones over the others. They
should be considered with caution and criticism. We must keep
in mind that common sense, logic and our own professional
experience are often the most important.
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Deeskalacja terapii systemowej zaawansowanego raka
jelita grubego — uzasadniona praktyka kliniczna w aspekcie
skutecznosci i bezpieczenstwa
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Rak jelita grubego to jeden z najczesciej wystepujacych nowotworéw ztosliwych w Polsce i stanowi trzecig przyczyne
zgondw z powodu nowotwordw zardwno u kobiet jak i mezczyzn. Terapia chorych z rozpoznaniem zaawansowanego
raka jelita grubego ma charakter paliatywny i powinna by¢ prowadzona w sposéb ciagty do progresji choroby lub nieak-
ceptowalnej toksycznosci leczenia. Z zatozenia, opieka paliatywna ma na celu wydtuzenie czasu do zaostrzenia choroby
i przezycia catkowitego przy jednoczesnym zapewnieniu chorym odpowiedniej jakos¢ zycia. Diugotrwate stosowanie
wielolekowej chemioterapii czesto wigze sie z wystepowaniem istotnej klinicznie toksycznosci, dlatego deeskalacja leczenia
systemowego jest obecnie przedmiotem licznych analiz. Badania oceniajace wptyw leczenia podtrzymujacego na prze-
zycie pacjentow dowodzg, Ze strategia ta jest cenng opcja u tych chorych, u ktérych utrzymuije sie dobry efekt kliniczny
przy jednoczesnej redukgji toksycznosci terapii. Szczegdlnie w kontekscie trwajacej pandemii SARS-CoV-2 monoterapia
lub mniej agresywna terapia powinny by¢ omawiane z chorymi.

Stowa kluczowe: zaawansowany rak jelita grubego, deeskalacja terapii, cetuksymab, panitumumab, bewacyzumab

Wstep

Rak jelita grubego jest jednym z najczesciej wystepujacych
nowotwordw w Polsce i stanowi trzecig pod wzgledem cze-
stosci przyczyne zgondw z powodu nowotwordw u kobiet
(7,6%) i mezczyzn (8%) [1]. Dzieki dofagczeniu do klasycznej
chemioterapii nowych lekéw biologicznych u chorych z prze-
rzutowym rakiem jelita grubego (metastatic colorectal cancer
— mCRC) osiggnieto znaczaca poprawe mediany w zakresie
przezy¢ catkowitych (obecnie okoto 24 miesigce, natomiast
po metastazektomii — do 57 miesiecy) [2-5].

Nadal sporym problemem jest jednak toksycznos¢ tego
leczenia i jego wptyw na jakos¢ zycia (quality of life — QolL,).
Z powodu wzglednie ograniczonej dostepnosci do infuzo-
row w Polsce warunkiem bezpiecznej terapii jest kilkudniowa
hospitalizacja, co powoduje niedogodnosci dla pacjentéw
i obcigzenie systemu ochrony zdrowia. Dodatkowo pande-
mia SARS-CoV-2 przyczynifa sie do poszukiwania rozwiazan
majacych na celu mozliwe ograniczenie kontaktéw pacjentow
z pracownikami systemu ochrony zdrowia do niezbednego
minimum. W zwiazku z tym deeskalacja leczenia chorych na
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mMCRC - ktére z zatozenia jest dtugotrwate i prowadzone do
progresji choroby lub wystapienia nieakceptowalnej toksycz-
nosci — jest przedmiotem dyskusji i analiz.

W niniejszym opracowaniu opisalismy wybrane aspekty
z rozwoju embrionalnego jelita grubego, poniewaz stano-
wig one podstawe teoretyczng odmiennosci obserwowa-
nych efektow leczenia. Ponadto przytaczamy przeglad badan
dotyczacych leczenia podtrzymujacego oraz obowigzujace
zalecenia polskie i europejskie w tym zakresie (z uwzglednie-
niem rekomendacji dotyczacych leczenia w czasie pandemii
SARS-CoV-2).

Podstawy embriologiczne i anatomiczne

Jelito grube rozwija sie z endodermy. W 4. tygodniu zycia
embrionalnego czes¢ gtowowa jelita zamyka btona gebowo-
-gardiowa, za$ czes¢ ogonowa — bfona stekowa. W wyniku fat-
dowania zarodka dochodzi do podziatu prajelita na trzy czesci:
jelito przednie (foregut), Srodkowe (midgut) i tylne (hindgut).
Narzady przewodu pokarmowego unaczynione tetniczo przez
pien trzewny (przetyk, zotadek, dwunastnica, watroba, trzustka,
drogi zotciowe) wywodzg sie z jelita przedniego. Jelito cienkie
orazjelito grube od katnicy do %5 dtugosci okreznicy poprzecz-
nej powstaje zjelita srodkowego (unaczynione tetniczo przez
tetnice krezkowa gérna oraz unerwione przywspétczulnie
przez nerw btedny). Pozostata czes¢ jelita grubego (od Yslewej
okreznicy poprzecznej do kanatu odbytu) wywodzi sie z jelita
tylnego i jest unaczyniona tetniczo przez tetnice krezkowg
dolng i unerwiona autonomicznie przez splot miedniczny
(wtdkna przywspodtczulne z jadra posrednio-przysrodkowego
rdzenia kregowego na poziomie S2-54) [6, 7].

Te roéznice embriologiczne przektadaja sie na odmienna
charakterystyke raka rozwijajacego sie po prawej i po lewej
stronie jelita grubego. Nowotwory prawostronne cechuja sie
nieco gorszym rokowaniem, czesciej dotykaja kobiet, oséb
starszych czy z zespotem Lyncha. Maja tez wieksz3 liczbe mu-
tacji somatycznych oraz mutacji w genach BRAF, KRAS, PTEN,
BRCAT, a takze potendcjalnie sg bardziej wrazliwe na immuno-
terapie. Z kolei guzy potozone po lewej stronie rokujg lepiej,
wystepujg czesciej u mezczyzn, oséb mtodszych, z rodzinng
polipowatoscig gruczolakowatg, z mutacjami APC, TP53, NRAS
(8,9l

W analizach retrospektywnych badar klinicznych z zasto-
sowaniem przeciwciat monoklonalnych wykazano odmienny
efekt leczenia w zaleznosci od potozenia guza. W badaniu
CRYSTAL zaobserwowano, ze w przypadku prawostronnej
lokalizacji nowotworu wigczenie do leczenia cetuksymabu nie
przynosi korzysci pod wzgledem czasu do progresji choroby
(progression-free survival — PFS) i przezy¢ catkowitych (overall
survival = OS). Natomiast przy lewostronnej lokalizacji raka
dodatnie cetuksymabu wptyneto na wydtuzenie PFS i OS.
W badaniu FIRE-3 u chorych z prawostronng lokalizacjg guza
nie zaobserwowano wzrostu skutecznoscileczenia po dodaniu
cetuksymabu lub bewacyzumabu do chemioterapii FOLFIRI
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(5-fluorouracyl + folinian wapnia + irynotekan). Natomiast
w przypadku guzéw potozonych po lewej stronie chorzy le-
czeni cetuksymabem zyli istotnie dtuzej (jednak bez réznic
pod wzgledem PFS) [10].

Leczenie podtrzymujace/ deeskalacja
chemioterapii

Leczenie chorych na mCRC ma charakter paliatywny i zwykle
nie daje mozliwosci trwatego wyleczenia. Leczenie paliatywne
powinno wydtuzac¢ PFS i OS, zapewniajgc odpowiednig jako$¢
zycia chorych. Diugotrwate stosowanie terapii wielolekowej
czesto wigze sie zwystepowaniem istotnej toksycznosci i wply-
wa na pogorszenie jakosci zycia. Koncepcja deeskalacji leczenia
systemowego mCRC pojawita sie wiele lat temu, jeszcze przed
erg lekéw biologicznych. W 2006 r. w badaniu OPTIMOX1
[11] udowodniono, ze takie postepowanie pozwala na reduk-
cje toksycznosci przy zachowaniu skutecznosci terapii. Aby
zmniejszy¢ neurotoksycznos¢, ktéra powoduje oksaliplatyna,
stosowano strategie stop-and-go. Chorym podawano sche-
mat FOLFOX (oksaliplatyna, 5-fluorouracyl, folinian wapnia).
W grupie A leczenie stosowano w sposéb ciggty do progresji
choroby, za$ w grupie B podawano 6 cykli petnej terapii, po
czym kontynuowano tylko fluoropirymidyne z folinianem wap-
nia (12 cykli; deeskalacja), a nastepnie powracano do terapii
petnym schematem FOLFOX (kolejne 6 cykli). W grupie, w kto-
rej stosowano chemioterapie wielolekowa (FOLFOX) w spo-
sob ciggty, zaobserwowano nieco dtuzsze PFS bez istotnego
wptywu na OS (tab. ). Toksycznos¢ wedtug National Cancer
Institute Common Toxicity Criteria (NCICTC) 3. lub 4. stopnia
stwierdzono u 54,4% chorych w grupie A oraz u 48,7% chorych
w grupie B.Ponadto w grupie A neuropatie czuciowa w 3. stop-
niu stwierdzono u 17,9% pacjentéw, natomiast w grupie B
- u 13,3% (p = 0,12). Oznacza to, ze taka strategia leczenia
pozwolita na redukcje neurotoksycznosci oksaliplatyny, przy
zachowaniu skutecznosci catej terapii.

Z kolei w badaniu OPTIMOX2 [12] udowodniono, ze czaso-
we, catkowite przerwanie chemioterapii wptywa niekorzystnie
na skutecznos¢ leczenia, dlatego nie powinno by¢ stosowane.
Poréwnano wyniki leczenia w dwdch grupach chorych. W jed-
nej grupie, po zastosowaniu 6 cykli chemioterapii wg schema-
tu FOLFOX catkowicie przerwano leczenie, a nastepnie — po
progresji choroby — wznawiano terapie wedtug tego samego
schematu. W drugiej grupie leczenie stosowano w sposéb
ciagty, ale po 6 cyklach nastepowata deeskalacja ograniczajaca
liczbe podawanych lekéw do dwaoch (fluorouracyl z folinia-
nem wapnia), a powrdt do petnego schematu wielolekowego
FOLFOX nastepowat dopiero w przypadku progresji choroby
(analogicznie jak w ramieniu B badania OPTIMOX1). Gtéw-
nym punktem koncowym badania byt czas trwania kontroli
choroby (duration of disease control — DDC). Mediana DDC
wyniosta 13,1 miesigca u pacjentdw leczonych w sposdb ciggly
19,2 miesigca u pacjentow, u ktdrych czasowo przerwano tera-
pie (p = 0,46). Mediany PFSiOS byty dtuzsze w grupie leczonej



Tabela I. Zestawienie najwazniejszych badan klinicznych z leczeniem podtrzymujacym za pomoca przeciwciat monoklonalnych

Badanie Interwencja mPFS HR PFS mOS HR OS (95% Cl)
(miesiace) (95%Cl) (miesiace)

Cl (confidence interval) — przedziat ufnosci; HR (hazard ratio) - hazard wzgledny; ITT (intention-to-treat) - populacja badana; mOS (median overall survival) - mediana czasu przezycia
catkowitego; mPFS (median progression-free survival) - mediana czasu do progresji; FOLFOX - 5-fluorouracyl + folinian wapnia + oksaliplatyna; 5FU/LV - 5-fluorouracy! + folinian
wapnia; FOLFIRI - 5-fluorouracyl + folinian wapnia + irynotekan; CAPOX - kapecytabina + oksaliplatyna; FOLFOXIRI - 5-fluorouracyl + oksaliplatyna + oksaliplatyna; Nordic FLOX -
5-fluorouracyl (bolus) + folinian wapnia + okasliplatyna; * — wartos¢ szacowana




w sposéb ciagly (tab. I). Planowe catkowite odstawienie che-
mioterapii miato negatywny wptyw na skutecznos¢ leczenia.

Wyniki metaanalizy przeprowadzonej przez Berry'ego
iwsp. [13] jednoznacznie wskazuja, ze deeskalacja nie pogarsza
wynikéw leczenia wytgcznie wtedy, gdy kontynuuje sie terapie
podtrzymujaca chemioterapia, nie zas wtedy, gdy catkowicie
przerywa sie leczenie systemowe.

Terapia biologiczna zaawansowanego raka jelita
grubego

Pierwszym lekiem biologicznym, ktéry dotagczono do schematu
ILF (irynotekan, fluorouracyl, folinian wapnia) i potwierdzit on
swoja skutecznos¢ w badaniu lllfazy, byt bewacyzumab [14]. Lek
ten jest humanizowanym przeciwciatem podklasy IgG, swoistym
dla naczyniowo-$rédbtonkowego czynnika wzrostu (vascular
endothelial growth factor—VEGF).Wykazuje efekt antyangiogenny
poprzez inaktywowanie wszystkich izoform VEGF oraz poprawia
penetracje cytostatykow do guza poprzez zmniejszenie cisnienia
wjegownetrzu [15]. W grupie chorych, w ktérej dofagczono bewa-
cyzumab do chemioterapii, OS byfo dtuzsze o okoto 5 miesiecy
w poréwnaniu z chorymi leczonymi wytgcznie chemioterapia
(20,3 vs. 15,6 miesigca). Kolejnym lekiem antyangiogennym, ktory
wprowadzono do terapii, byt aflibercept. Wigze sie on z VEGFA
i VEGFB, i blokuje ich zdolno$¢ do przytaczenia do receptora.
W drugiej linii leczenia, w skojarzeniu z chemioterapig FOLFIRI,
aflibercept przyczyniat sie do wydtuzenia mediany PFS o okofo
2 miesigce, natomiast mediany OS o 1 miesigc [16].

Istotny postep w leczeniu systemowym mCRC nastgpit
wraz z wprowadzeniem przeciwciat skierowanych przeciwko
naskorkowemu czynnikowi wzrostu EGFR (epidermal growth
factor receptor): panitumumabu i cetuksymabu. Panitumu-
mab jest ludzkim przeciwciatem podklasy IgG2, a cetuksymab
jest chimerycznym przeciwciatem monoklonalnym. Leki te
wykazuja powinowactwo do EGFR i uniemozliwiajg wigza-
nie ligandow przez EGFR, hamujac szlak transdukcji sygnatu
EGFR/RAS/RAF/MEK do jadra komdérkowego [17, 18]. Wysta-
pienie mutacji w genie KRAS lub BRAF powoduje, Ze szlak ten
jest stale aktywny, niezaleznie od aktywacji EGFR. Mutacje
w genie KRAS wystepujg u okoto 30-40% chorych na raka
jelita grubego [19]. U tych osdb leki przeciwko EGFR sg nie-
skuteczne. W badaniu PRIME [3] udowodniono, ze dotaczenie
terapii ukierunkowanej przeciwko EGFR do chemioterapii FOL-
FOX u chorych bez mutacji w genach RAS pozwala wydtuzyc
ich przezycia do ponad 2 lat (26 vs. 20,2 miesigca w grupie
leczonej wytgcznie chemioterapia). Natomiast w badaniu
Van Cutsema i wsp. [20] potwierdzono, ze w poréwnaniu z
wytaczng chemioterapia chemioterapia FOLFIRI skojarzona
z cekuksymabem stosowanym w pierwszej linii leczenia jest
bardziej skuteczna.

Leczenie podtrzymujace z bewacyzumabem

W badaniu Ill fazy PRODIGE-9 [21] u pacjentéw wczesniej
nieleczonych z powodu mCRC zastosowano chemioterapie
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indukcyjna FOLFIRI w skojarzeniu z bewacyzumabem. Na-
stepnie chorych z odpowiedzig na leczenie przydzielano do
ramienia z terapig podtrzymujaca bewacyzumabem (5 mg/kg
co 2 tygodnie) lub do grupy poddanej wytacznie obserwadiji.
W momencie progresji pacjenci otrzymywali 8 cykli FOLFIRI
+ bewacyzumab, a nastepnie kontynuowali leczenie podtrzy-
mujace lub obserwacje zgodnie z wczesniejsza randomizacja.
Taka sekwencja leczenia byta kontynuowana do czasu progresji
choroby w trakcie chemioterapii. Pierwszorzedowym punktem
koncowym w tym badaniu byt DDC. Mediana DDC wynosita
w obu ramionach badania 15 miesiecy, nie stwierdzono istot-
nych réznic pomiedzy PFS i OS (tab. ).

W badaniu CAIRO3 [22] oceniano skuteczno$¢ leczenia
podtrzymujacego kapecytabing z bewacyzumabem (vs. obser-
wacja) po podaniu 6 cykli chemioterapii CAPOX (kapecytabina,
oksaliplatyna). W momencie progresji choroby (PFS1) pacjenci
otrzymywali ponownie leki w schemacie CAPOX z bewacy-
zumabem az do kolejnej progresji (PFS2 — pierwszorzedowy
punkt koricowy). W ramieniu, w ktérym stosowano terapie
podtrzymujaca, stwierdzono wydtuzenie PFS2 przy dobrej
tolerancjileczenia (tab. ). Jedynie zespdt, reka—stopa”’w grupie
stosujgcej terapie podtrzymujacg wystepowat czesciej. Na tej
podstawie autorzy badania stwierdzili, iz leczenie podtrzymu-
jace kapecytabina z bewacyzumabem jest efektywne i nie
wptywa negatywnie na jakos¢ zycia chorych.

Metaanaliza przeprowadzone przez Ma i wsp. [23] po-
twierdzita, ze w wleczeniu podtrzymujacym bewacyzumab
jest skuteczny w skojarzeniu z chemioterapig.

Leczenie podtrzymujace z afliberceptem

Dane dotyczace leczenia podtrzymujacego z afliberceptem sa
bardzo ograniczone. W jednoramiennym badaniu prospektyw-
nym Il fazy VELVET [24] pacjenci wczesniej nieleczeni z powodu
mCRC otrzymywali FOLFOX z afliberceptem (1-6 cykli), a na-
stepnie leczenie podtrzymujace fluoropirymidyng z afliber-
ceptem (4 mg/kg co 2 tygodnie), az do progresji choroby lub
wystapienia toksycznosci. W momencie progresji wznawiano
terapie z oksaliplatyna. Pierwszorzedowym punktem konco-
wym byt PFS po 6 miesigcach. Po tym okresie 67,4% pacjentow
(n = 33) nie miato progresji choroby, natomiast mediana PFS
wynosita 9,3 miesigca (95% Cl: 8.3-12.5). U 23% pacjentow
wystapito nadcisnienie tetnicze w stopniu G3/G4.

Leczenie podtrzymujace z panitumumabem

Aby ocenic skuteczno$c i mozliwosc deeskalacji chemioterapii
w skojarzeniu z panitumumabem, przeprowadzono bada-
nie Il fazy SAPPHIRE [25]. U wszystkich chorych poczatkowo
stosowano 6 cykli chemioterapii wedtug schematu FOLFOX
w skojarzeniu z panitumumabem, a nastepnie w jednej grupie
(ramie A) kontynuowano petny schemat leczenia, a w dru-
giej grupie (ramie B) deeskalowano terapie (do fluorouracylu
z folinianem wapnia w skojarzeniu z panitumumabem). Le-
czenie podtrzymujace wigzato sie z podobna skutecznoscia



po 6 cyklach w poréwnaniu z petnym schematem FOLFOX
7 panitumumabem (PFS 9,1 vs. 9,3 miesigca). Czasowe odsta-
wienie oksaliplatyny pozwolito zmniejszy¢ czestosc istotnej
klinicznie neurotoksycznosci (>G2; w ramieniu A i ramieniu B
odpowiednio 57,4% vs. 9,3%).

W badaniu Il fazy VALENTINO [26] oceniono skuteczno$¢
stosowania panitumumabu w monoterapii jako leczenia pod-
trzymujacego. Poczatkowo wszyscy chorzy otrzymali 8 cykli
schematu FOLFOX w skojarzeniu z panitumumabem. W na-
stepnym etapie nastgpita deeskalacja terapii. W jednej grupie
chorzy otrzymywali fluorouracyl z folinianem wapnia w sko-
jarzeniu z panitumumabem, natomiast w drugiej grupie — pa-
nitumumab w monoterapii. Odsetki przezy¢ 10-miesiecznych
i mediana PFS o0séb leczonych panitumumabem z fluoroura-
cylemifolinianem wapnia byly istotnie wieksze w poréwnaniu
Z panitumumabem w monoterapii (przy nieznacznym wzroscie
toksycznosci).

Wyniki powyzszych badan potwierdzajg zasadnosc le-
czenia podtrzymujacego z wykorzystaniem panitumumabu
w skojarzeniu z fluorouracylem i folinianem wapnia — takze
jako skuteczng forme deeskalacji leczenia.

Leczenie podtrzymujac z cetuksymabem

W badaniu MACRO-2 oceniano skutecznosc i bezpieczeristwo
leczenia wedtug schematu FOLFOX z cetuksymabem z naste-
powa monoterapia cetuksymabem podawanych co tydzier
(ramie A) w poréwnaniu z ciggta chemioterapig FOLFOX z ce-
tuksymabem (ramie B). Pacjenci otrzymali Srednio 1-8 cykli le-
czenia indukcyjnego. Po 9 miesigcach obserwacji potwierdzo-
no non-inferiority poréwnywanych schematéw pod wzgledem
czasu do progresji choroby (p < 0,1), nie zaobserwowano réznic
w medianie PFS, OS oraz odsetku obiektywnych odpowiedzi
(objective response rate — ORR) — tab. I. Istotne dziatania nie-
pozadane (serious adverse events — SAEs) odnotowano u 20%
pacjentdw (n=25) wramieniu A oraz u 25% (n=17) w ramieniu
B [27]. Wyniki badania potwierdzity rownowartos¢ leczenia
ciggtego w poréwnaniu do leczenia podtrzymujacego.

W badaniu COIN-B pacjentow, ktorzy przez 12 tygodni
stosowali chemioterapie FOLFOX z cetuksymabem, podzielo-
no losowo na grupe, w ktérej leczenie przerywano catkowicie
oraz grupe, w ktérej kontynuowano leczenie podtrzymujace
cetuksymabem (1 x tydzier)). W chwili progresjina 12 tygodni
wznawiano leczenie z wykorzystaniem schematu FOLFOX
z cetuksymabem lub chemioterapig FOLFOX i ponownie
je przerywano (lub stosowano wytacznie cetuksymab).
Pierwszorzedowym punktem koricowym badania byt czas
przezycia wolnego od niepowodzenia terapii (failure-free
survival — FFS). Mediana FFS wynosita 12,2 miesigca (95% Cl:
8,8-15,6) w grupie z leczeniem przerywanym w poréwna-
niu z 14,3 miesigca (95% Cl: 10,7-20,4) w grupie leczonej
w sposob ciggty. Mediany OS i PFS w grupie wyodrebnionej
zgodnie z zaplanowanym leczeniem (intention-to-treat - ITT)
prezentuje tabela |. Czestos¢ dziatan niepozadanych byta

podobna w obu grupach. Wedtug autoréw badania tera-
pia podtrzymujaca cetuksymabem zapewniata lepszy efekt
leczenia niz leczenie przerywane, pomimo braku istotnosci
statystycznej [28].

Z kolei Cremoliniiwsp. [29] przeprowadzili prospektywne
badanie Il fazy z randomizacjg (MACBETH) oceniajace efekt
leczenia podtrzymujacego cetuksymabem (ramie A) lub be-
wacyzumabem (ramie B) po chemioterapii indukcyjnej (do
8 cykli) schematem FOLFOXIRI (fluorouracyl, folinian wapnia,
oksaliplatyna, irynotekan) + cetuksymab. Badanie nie spet-
nito zatozonego punktu korcowego, ktérym byta poprawa
10-miesiecznego czasu do progresji choroby z 50% do >70%.
Mediany OS i PFS byty poréwnywalne w obu ramionach (tab. I).
Poréwnywalne byty rowniez dziatania niepozadane, za wyjat-
kiem toksycznosci skérnej, ktdrg czesciej obserwowano w ra-
mieniu A (20% vs. 3%, p = 0,03). Pomimo tego, ze nie osiggnieto
punktu koricowego, autorzy stwierdzili, iz intensywne leczenie
indukcyjne z nastepowa terapig podtrzymujaca za pomoca
leku biologicznego jest skuteczne.

W retrospektywnej analizie przeprowadzone przez Jiang
i wsp. [30] pacjenci otrzymywali leki wedtug schematu FOL-
FIRI + cetuksymab i przechodzili do grupy kontrolnej lub
kontynuowali leczenie podtrzymujace cetuksymabem z iry-
notekanem (M1 — pierwsza grupa z leczeniem podtrzymu-
jacym). Po 6-12 cyklach leczenia podtrzymujacego pacjenci
z odpowiedzig na to leczenie (n = 21) przechodzili do drugiej
grupy (M2) z leczeniem podtrzymujgcym cetuksymabem
w monoterapii kontynuowanej do progresji choroby, zgo-
nu lub nieakceptowalnej toksycznosci. Pierwszorzedowym
punktem koricowym byt czas przezycia bez niepowodzenia
(failure- free survival — FFS), ktéry wyniost 12,7 miesigca (95%
Cl: 6-19,4) w grupie M1 w poréwnaniu z 3 miesigcami (95%
Cl: 2,6-3,4) w grupie kontrolnej. Mediany PFS zawarto w ta-
beli I. Autorzy badania stwierdzili, ze terapia podtrzymujaca
cetuksymabem wydtuza FFS oraz jest dobrze tolerowana
przez pacjentow.

Wyniki badar jednoramiennych z terapia podtrzymujaca
cetuksymabem podsumowano w tabeli | [31, 32]. W litera-
turze opisano ponadto kilka przypadkéw klinicznych, ktére
potwierdzajg skuteczno$¢ monoterapii cetuksymabem po
wczesniejszej chemioterapii indukcyjnej [33, 34].

Zalecenia polskie i zagraniczne

W krajowych wytycznych postepowania diagnostyczno-tera-
peutycznego u chorych na raka okreznicy opublikowanych
w 2020 r. podkresla sie, ze mozna rozwazy¢ deeskalacje le-
czenia, jednak jej wartosci nie potwierdzono w badaniach
prospektywnych z randomizacja. W szczegdlnosci nalezy te
strategie leczenia wzig¢ pod uwage w przypadku wystapienia
toksycznosci (polineuropatia po oksaliplatynie). Monoterapia
lekiem biologicznym moze skracac czas do progresji choroby,
wiec nie powinna by¢ stosowana standardowo po podaniu
kilku cykli chemioterapii, a dopiero gdy istniejg ku temu
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przestanki kliniczne (utrzymujaca sie dobra kontrola choroby
w badaniach obrazowych przy nasilajacych sie dziataniach
niepozadanych cytostatykdw, zmeczenie chorego intensyw-
noscig leczenia) [35].

Wedtug zalecer European Society for Medical Oncology
(ESMO) u chorych na mCRC nie nalezy przerywac leczenia.
Standardem postepowania powinna byc aktywna terapia pod-
trzymujaca za pomoca fluoropirymidyny i leku biologiczne-
go. Ograniczone dane dotyczace monoterapii przeciwciatami
anty-EGFR nie pozwalajg na jednoznaczne konkluzje. Kazda
decyzje o eskalacji lub deeskalacji leczenia nalezy przedysku-
towac z chorym [36, 371.

Leczenie podtrzymujace w czasie pandemii
SARS-CoV-2

Zalecenia ogdlne w odniesieniu do chorych leczonych pa-
liatywnie w dobie pandemii COVID-19 stanowig, ze leczenie
powinno byc¢ kontynuowane. Jednak aby zapewni¢ bezpie-
czenstwo chorych, zaleca sie modyfikowanie schematow
leczenia (stosowanie terapii doustnej, metronomicznej lub
deeskalacji).

Opublikowane stanowisko ekspertéw Polskiego Towarzy-
stwa Onkologii Klinicznej dotyczace postepowania w trakcie
pandemii SARS-CoV-2 u chorych leczonych paliatywnie wska-
zuje na mozliwo$¢ przerwania chemioterapii u tych oséb,
u ktérych:

utrzymuije sie dobra kontrola choroby,

maksymalnie wydtuzono odstepy miedzy cyklamileczenia

lub

zrezygnowano z wlewoéw dozylnych na rzecz podtrzymu-

jacego leczenia doustnego kapecytabina.

Jesdli pacjenci s leczeni w ramach programow lekowych
Ministerstwa Zdrowia, eksperci zalecajg stosowanie u nich
chemioterapii z lekiem biologicznym w odstepach 4-tygo-
dniowych. Podkreslaja jednak, ze monoterapia lekiem anty-
-EGRF lub anty-VEGF jest mniej skuteczna niz jej skojarzenie
7 cytostatykami.

Ponadto wszyscy chorzy, u ktérych w trakcie leczenia wy-
stapit epizod neutropenii w stopniu G3 wedtug CTCAE, powin-
ni otrzymac profilaktycznie czynniki wzrostu granulocytow
(granulocyte colony-stimulating factor — G-CSF). Zalecenie to
odnosi sie rowniez do chorych poddawanych chemioterapii
zwigzanej z posrednim ryzykiem goraczki neutropenicznej
(10-20%) (38, 39]. U chorych na mCRC ryzyko to wynosi od-
powiednio 3-14% dla chemioreapii wedtug schematu FOLFIRI
i 0-8% dla FOLFOX [40].

Rekomendacje ekspertéw ESMO sg spdjne z zaleceniami
ekspertéw krajowych. Proponuja oni profilaktyczne stosowa-
nie G-CSF w schematach zwigzanych z posrednim ryzykiem
goraczki neutropenicznej oraz terapie podtrzymujaca kape-
cytabing zamiast wielogodzinnych wlewodw fluorouracylu.
Leczenie powinno by¢ ponadto prowadzone ambulatoryjnie
[41,42].
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Podsumowanie

Badania, ktére oceniajg wptyw leczenia podtrzymujacego na
skutecznosc terapii mierzony za pomocg OS i PFS pokazuja, ze
ta strategia sprawdza sie u chorych na mCRC z utrzymujgcym
sie dobrym efektem klinicznym, przy jednoczesnej redukcji
istotnych klinicznie dziatar niepozadanych. Pozwala to cho-
rym utrzymac dobrg jakos¢ Zycia i zachowac efektywnosc
terapii. Nalezy podkresli¢, ze catkowita przerwa w leczeniu
(i w razie progresji ponowne jego wznowienie) pogarsza
wyniki i jest nieuzasadniona. Leczenie nalezy prowadzi¢ do
progresji lub nieakceptowanej toksycznosci. Natomiast na
podstawie przytoczonych wynikéw badan rekomendowang
opcja postepowania jest deeskalacja terapii i utrzymanie
leczenia anty-EGFR/anty-VEGF z fluoropirymidyna. U wybra-
nych chorych, przy nieakceptowalnej toksycznosci szpiko-
wej, mozna stosowac monoterapie lekiem ukierunkowanym
molekularnie anty-EGFR. Natomiast preparaty antyangio-
genne nalezy stosowac w potaczeniu z fluoropirymidyna.
Obowiazujacy obecnie program lekowy stwarza mozliwos¢
(przy utrzymujacej sie odpowiedzi na leczenie pierwszej linii
w dwoch kolejnych badaniach obrazowych) przerwania che-
mioterapii i stosowanie jedynie terapii lekiem biologicznym
(w przepadku bewacuzymabu monoterapia jest mozliwa tyl-
ko w drugiej linii leczenia) lub kontynuowania chemioterapii
fluoropirymidynga w skojarzeniu z lekiem biologicznym, pod
warunkiem systematycznej oceny odpowiedzi na leczenie.
W przypadku progresji choroby pacjenci moga mie¢ wzno-
wione dotychczasowe leczenie (o ile nadal spetniajg kryteria
kwalifikacji) [43]. Z uwagi na trwajgca pandemie, w aspekcie
zaleceni polskich i swiatowych, deeskalacja terapii jest uza-
sadniona. Kazdorazowo takie postepowanie powinno by¢
jednak rozwazane indywidualnie przy aktywnym udziale
pacjenta w podejmowaniu decyzji.
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Figure 1. A CT scan of an extenswvely infiltrating 5 cm mass in the
urinary bladder

A 60-year-old patient was diagnosed by CT with an extensi-
vely infiltrating 5 cm mass in the urinary bladder, in search of
primary focus due to multiple brain metastases.

No known risk factors for urinary bladder carcinoma were
present, however, in 2011 the patient underwent treatment
for melanoma (Breslow 1.9 mm mitotic index 5/mm?, SNB
positive 2/3, completion axillary lymph node dissection 0/18,
no adjuvant treatment).

The patient was referred for a transurethral bladder resec-
tion. On the left bladder wall a large mass was seen, partially
ulcerated, with concomitant minor similar changes on the
posterior wall and fundus. On histology a metastatic mela-
noma was diagnosed, with positive BRAF status. The patient
was referred to brain irradiation for an unresectable brain foci
and immunotherapy [1]. The urinary bladder is rare location
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Figure 2. Mlcrosop\c image of melanoma submucosal infiltration in
urinary bladder wall (HE 20x, courtesy of Dariusz Pabis MD)

for secondary seeds (up to 2-3% of all bladder malignancies),
and melanoma is extremely seldom among them (5% of all
bladder secondary malignancies) [2]. An upfront correct dia-
gnosis is difficult from a clinical perspective (melanoma is
a “great mimicker” of other diseases, like a primary bladder
tumor in this case). Detailed history taking (including remote
in-time medical details) and understating melanoma’s ability
to produce late-onset systematic recurrence might improve
diagnostic specificity.
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Reviewers just don't care anymore

Andrzej L. Komorowski
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Fraud in medical publications is a constantly growing con-
cern. Throughout the world the majority of teaching hospitals
and university departments of medicine require their physicians
to constantly publish new, preferably meaningful publications.
[tis generally preferred that those publications be of highimpact,
as measured by journals'impact factors. However, publications
in lower profile journals are also welcome since both parties
gain something: academics want to prove their importance
and create opportunities for academic promotion and institu-
tions need to show their publication activity. Nevertheless, as
medical professionals become more and more overwhelmed
with clinical and administrative duties, it is becoming difficult
simply to find time for real academic work. Unfortunately, one of
the solutions to this problem is academic fraud in all its variants.
And as the number of papers and journals grows exponentially,
so does the number of fraudulent publications.

Medical publication fraud can be of a relatively innocent
nature, such as “salami slicing” (multiple publications of small
fragments of a what could easily be a single larger publication)
and self-plagiarism (using parts of one’s own work in another
publication) both of which, while ethically questionable, do not
necessarily mean plagiarism as defined by copyright law [1].

Much more serious from a legal and ethical point of view
are cases of direct plagiarism (copying the work of other
authors and attributing authorship to another individual)
and using falsified or completely made-up data. In the vast
majority of such serious academic sins the fraud is not evident
at first glance. The paper as received by the editor seems
genuine. All parts are written more or less coherently, the
research method is described, there are results and there is
a conclusion. It is then up to the reviewers to find whether

the paper is a genuine academic work or a fraud. As far as
plagiarism is concerned, it is easy to commit but also quite easy
to detect. A simple copy-and-paste manoeuvre still used by
some "authors”can be detected by simply running parts of the
text in the search engine Google. More advanced plagiarism
can be detected by specialist software used by the majority
of universities and editors throughout the world [2]. Once
plagiarism is detected, it is up to the scientific and academic
community to proceed with legal action against the culprit.
This, however, evenin cases of evident and blatant plagiarism,
can prove difficult, especially when the parties involved have
an established academic rank [3].

The letter by Teixeira da Silva is an alarming sign of the
decline in the quality of data that is accepted for publication
[4]. As stated above, fraud in a medical publication is not
always evident. However, it doesn't take a highly educated
editor-in-chief of a medical journal to know that a biological
female does not have a prostate gland and thus the incidence
of prostate cancer in women is 0%. This is a fact you need to
know to pass your first year of medical college. And yet a pu-
blication stating a prostate cancer incidence rate of 52%in the
group of female patients analysed got accepted and published
in a journal with quite a decent impact factor of 3.0 [5]. Not
surprisingly, the paper was later retracted, but still the main
questions remain: how was it possible that it passed the review
process? Why didn't the editor realise what kind of “science”
would make it to the pages of his journal? Do we as scientists
and institutions really need those publication points so badly?
Has corporate greed made its way into academic publishing?
The latter question makes a lot of sense when it comes to open
access journals — which is the case in the papers described by
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Teixeira. All of these questions (or to be more specific — the
answers to these questions) should really sadden the acade-
mic community and the general public. If medical science is
infected with fraud than inevitably the art of medicine will
slowly decline. And this will affect all of us.

A recent analysis of publications on perioperative care
proved that this is happening already. Over the last 30 years
375 papers (sicl) in the area of anaesthesia and critical care
alone have been retracted because of their fraudulent nature
[6]. Given that medical professionals read the latest papers in
order to remain at the forefront of clinical practice, but don't
necessarily read the notice of retraction, this can have a nega-
tive impact on the quality of care they provide.

I would really like to finish this editorial with a conclu-
sion that gives us hope that the quality of science will be
better in the future. Unfortunately, it is not an easy task to
find premises for such a conclusion on the basis of the facts
discussed above and one’s daily observations. Reviewers are
supposed to be guardians of quality in medical publications.
But how is one to write a quality review when you don't have
time for your own work and don't get any recognition for it?
Once again, the answer is frequently a simple one: copy and
paste. When a senior reviewer is committing self-plagiarism
using the ctrl-c/ctrl-v technique while reviewing a doctoral
dissertation at one of the best technical universities in Poland
[3] we know we are in trouble. The same happens when we
don't use the instruments we have because we don't want to.
[tis all too common to hear laudations of the great academic
achievements of a person who over a quarter of a century has
only published a load of case reports. Or read an evaluation of
someone’s scientific achievements that says he is a“promising
scientist in the world's premiere league’, who at the same time
has a Hirsch index rating of just 2. Can't those reviewers use

PubMed? Don't they understand what HI means? Don't they
know that their professional and evidence-based review is the
foundation of achieving or maintaining quality in science? I'm
sure they do. For some reason they decide not to care. Well,
we can sense where this attitude will lead us: soon we will be
seriously analysing the prostate cancer risk of people without
a prostate.
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Nowotwor gruczotu krokowego u kobiet — rzadki przypadek
medyczny czy nowa choroba recenzowanych publikadji
naukowych?

Justyna Ozegalska-Trybalska

Katedra Prawa Wiasnosci Intelektualnej, Uniwersytet Jagielloriski, Krakdw

Rzetelnos¢ prowadzenia badan i wiarygodnos¢ publikacji to
podstawy wspodfczesnej nauki. Niestety jej etos coraz czesciej
budowany jest nie na jakosci wynikéw badan, ale na liczbie pu-
blikacjii cytowan, ktére sa podstawowymi kryteriami ewaluacji
osiggnie¢ naukowych. Cytowalnos¢ publikowanych artykutéw
wptywa takze na rankingii prestiz czasopism naukowych, ktore
sg indeksowane w oparciu o wskaznik Journal Impact Factor
(JIF). JIF oraz proces recenzowania powinny gwarantowac ja-
kos¢ioryginalnosc¢ publikacji. Niestety czasem nie zapewniaja.

Pogon za spetnieniem wymogdw w zakresie publikowania
i cytowalnosci zwieksza pokuse budowania dorobku nauko-
wego przy pomocy rozwigzan dyskusyjnych od strony prawnej
i etycznej, wérod ktérych od wielu lat, kariere”robi plagiat. Lista
przejawow nierzetelnosci w badaniach i publikacjach oraz
oszustw naukowych jest jednak coraz dtuzsza. Szczegdlnie
wptywa na to tatwy dostep do tresci z elektronicznych baz
open access i rosnacy popyt na publikacje naukowe w wysoko
punktowanych czasopismach.

Artykut da Silvy Paper mill-derived cancer research: The im-
probability of prostate cancer in women, and ovarian and breast
cancer in men opublikowany w jednym z ostatnich numeréw
Nowotwordw obnaza ciemne strony zinstytucjonalizowanego
mechanizmu tworzenia na zamowienie fikcyjnych wynikdw
badan (tzw. paper-mills) i niedoskonato$¢ systemu recenzo-
wania tekstow medycznych. Autor opisuje razacy przyktad
publikacji z czasopisma zindeksowanego w Web of Science
and PubMed (European Review for Medical and Pharmacolo-
gical Sciences, JIF 3.024 w 2019, w ktérym zaprezentowano
m.in. statystyki nowotworu gruczotu krokowego u kobiet. Co
wiecej, nie jest to wyjatek [1]. Da Silva okresla to zjawisko jako

pilny do leczenia,rak akademicki”i ta diagnoza — niestety — jest
wyjatkowo trafna.

W przeciwienstwie do innych form naduzy¢, jakich do-
puszczaja sie badacze (m.in. plagiat, kradziez wynikéw badan,
multiplikowanie dorobku naukowego), nagto$nione zjawisko
ma nowy wymiar. Problem dotyczy bowiem takze recenzentow
oraz indeksowanych czasopism medycznych.

Od strony prawnej trudno oceni¢ niezgodnos¢ takiego
dziatania z obowigzujgcymi przepisami. Nawet bez specja-
listycznej wiedzy medycznej mozna natomiast stwierdzic¢
oszustwo, ktére polega na upowszechnianiu fikcyjnych wy-
nikdbw pozostajacych w sprzecznosci z podstawowg wiedzg
anatomiczng. Widoczne jest tu takze powazne uchybienie
recenzentow, ktéry dopuscili do publikacji kompromitujgce
teksty. Jednak odpowiedz na pytanie, jak klasyfikowac i sank-
cjonowac tego typu patologie, nie jest prosta.

Najmniej problemdw sprawia ocena zachowania autoréw,
ktdrzy publikuja sfabrykowane lub sfatszowane wyniki badan.
Taka aktywnos¢ naukowa jest — zgodnie z aktualnym Kodeksem
Etyki Pracownika Naukowego — jednoznacznie razgcym naru-
szeniem podstawowych zasad uprawiania nauki [2]. Zamawia-
nie danych, korzystanie z uniwersalnych szablonéw publikacji
zdanymiz okreslonego obszaru badawczego i brak weryfikacji
publikowanych wynikéw godzi w podstawowe zasady etycz-
ne, na ktérych opiera sie integralnos¢ i wiarygodnos¢ nauki.
Takie postepowanie nie spetnia wymogu publikacji wynikdw
wiasnych badan oraz odpowiedzialnosci badacza za spoteczne
konsekwencje sformutowanych wnioskow. Nie mozna jednak
mowic o naruszeniu prawa autorskiego czy dobra osobistego.
Same wyniki (zwtaszcza te generowane automatycznie) nie
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podlegaja ochronie. Do naruszenia dochodzi jedynie w przy-
padku przypisania sobie cudzego autorstwa, a nie wprowa-
dzenia w btad co do wiasnego autorstwa [3]. Natomiast autor
Swiadomy odpowiedzialnosci osobistej i spotecznej, ktdry
decyduje sie sygnowac swoim nazwiskiem nierzetelne opra-
cowanie, powinien liczy¢ sie z publiczna oceng i naukowym
ostracyzmem [4]. Skuteczne w zwalczaniu takich zachowan
moga by¢ dziatania srodowiska naukowego (np. platformy
Retraction Watch czy PubPeer), ktére identyfikujg i pietnuja
nieuczciwos¢ naukowa.

Niestety, trudniej znalez¢ formalne podstawy, aby zakwe-
stionowac legalnos¢ dziatalnosci podmiotéw, ktére oferujg
przygotowywane na zamowienie, odpfatne szablony z wy-
nikami, rycinami czy zdjeciami. Dopoki nie zwielokrotniaja
chronionych tresci pochodzacych z innych publikacji, nie na-
ruszaja prawa. Nie jest to optymistyczna konkluzja, zwtaszcza,
Ze coraz szerzej dostepne sg narzedzia, ktére wykorzystujg
sztuczng inteligencje i pomagaja tworzy¢ fikcyjne wyniki ba-
dan naukowych.

Publikacja tekstow, takich jak tytutowy ,rak gruczotu kro-
kowego u kobiet”, to takze problem godzacy w wiarygodnosc
czasopism medycznych, ktére przeciez cieszg sie szczegdlnym
prestizem i zaufaniem na tle innych czasopism naukowych.
Chodzi tu zarébwno o nowe internetowe pseudoczasopisma
naukowe, ktére stosujg zanizone standardy publikacyjne, jak
i lukiw procesie dopuszczania zgtoszonych tekstéw do recenzji
i publikacji. Merytoryczna weryfikacja artykutu naukowego nie
powinna by¢ z pewnoscig fikcyjna, bo to wiasnie recenzowanie
jest miernikiem jakosci czasopisma. Wydawcy powinni odpo-
wiadac za jakos¢, ale nie zawsze moga skutecznie rozstrzygac
0 naruszeniu etyki i rzetelnosci naukowej. W przypadku wat-
pliwosci zwigzanych z uczciwoscig przedtozonych lub opu-
blikowanych prac, moga natomiast, zgodnie z wytycznymi
International Committee for Medical Journal Editors (ICMJE),
inicjowac¢ odpowiednie procedury. Rekomendowany przez
ICMJE Committee on Publication Ethics (COPE) [5] przewiduje
instrukcje postepowania dla wydawnictw i recenzentow, wow-
czas, gdy podejrzewaja, ze dane zawarte w artykule ztozonym
do publikacji s sfabrykowane lub autorzy dokonali manipulacji
w rycinach i obrazach [6].

Aby zwiekszy¢ skutecznos¢ weryfikacji sktadanych prac
i wykrywanie naduzy¢, redakcje czasopism moga korzysta¢ ze
specjalistycznych narzedzi informatycznych (np. testowane narze-
dzie CrossCheck), zatrudnia¢ analitykdw integralnosci danych [7],
a przede wszystkim kfas¢ nacisk na skuteczny system recenzowa-
nia. Bez watpienia tzw. Slepe recenzje nie moga byc rzeczywiscie

Slepe w tym sensie, ze artykut zyskuje kwalifikacje do publikadji
W ciemno” Do zadan recenzentdw nie nalezy sprawdzanie, czy
dany tekst zawiera prawdziwe informacje i godne zaufania wy-
niki [8]. Jednak poddane pozytywnej weryfikacji tresci nie moga
budzi¢ oczywistych podejrzert w Swietle podstawowej wiedzy
medycznej i zasad nauki. W tym sensie zarzut nierzetelnej recenzji
(alboraczejjej braku) powinien byc sygnalizowany w ewidentnych
przypadkach — takich, jakie zdemaskowat da Silva.

Cho¢ problem patologii w srodowisku naukowym nie jest
nowy, artykut da Silvy jest powaznym sygnatem, ze ekosystem
publikacji medycznych powinien zosta¢ uszczelniony, nawet
jeslifikcyjne teksty naukowe stanowig znikomy procent wszyst-
kich publikacji. W czasach narastajacych zagrozer zdrowia
publicznego i postepujacej marginalizacji nauki utrata zaufa-
nia do publikowanych badan moze mie¢ powazne naukowe
i spoteczne konsekwencje.
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Pregnancy-associated breast cancer as a screening and
diagnostic challenge
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Pregnancy-associated cancer (diagnosed during pregnancy
or up to a year after), also known as gestational cancer, is
a rare situation with an estimated incidence of 1 case in every
1000 pregnancies and accounting for approximately 0.1% of
all malignant tumors.

The most common type of pregnancy-associated cancer
is breast cancer, which comprises 50% of all cancers during
pregnancy. There is also cervical cancer, malignant melano-
ma, lymphomas (Hodgkin's and non-Hodgkin’s) and leuke-
mias, ovarian cancer, and colorectal cancer diagnosed [1].
These histological types of malignancies are also among
the most frequent cancer sites in non-pregnant women at
younger ages.

Itis estimated that 1 in 3,000 to 10,000 pregnant women
will develop breast cancer. The number of women diagnosed
with cancer while pregnant is expected to increase because
more women are delaying childbirth into their thirties; the
risk of developing most cancers increases with age. The age
of pregnant women with breast cancer ranges from 32 to
38 years (median 34 years). The risk of breast cancer varies
throughout a woman’s life. In patients with a genetic pre-
disposition, it is higher in the reproductive period; BRCAT
mutations are associated with a 3.8% annual risk between
the ages of 25 and 40 [2, 3]. There is a lack of solid literature-
-based evidence pertaining to high-risk cancer screening in
pregnant and lactating women, although this issue becomes
increasingly clinically relevant because women are delaying
childbearing [3]. The authors of the literature review indicate
that the opinions of experts dominate among the reports on

this issue, which explains the lack of standardized guidelines
for high-risk breast cancer screening in this population [3].
Physical breast examination screenings during pregnancy
and breastfeeding is strongly recommended, while mam-
mography (MMG), magnetic resonance imaging (MRI) and
ultrasound imaging (USG) is not considered appropriate for
screening in this population [3].

Diagnosing and treating pregnant women is particularly
difficult because it affects both the pregnant woman and the
fetus. No randomized, controlled trials for this issue are ava-
ilable and most of the data guiding diagnosis and treatment
come from case reports, small case series, or retrospective
cohort analysis [10].

Pregnancy-associated breast cancer (PABC) is usually dia-
gnosed at a more advanced stage than in the non-pregnant
population. A growing mass in the breast can be treated
as a physiological response of glandular tissue to hormo-
nal changes related to pregnancy like increased glandulari-
ty and density of the breast tissue. Diagnostics in pregnant
women is delayed by 2-7 months after the first symptoms
appear. Delay in the diagnosis of PABC remains an important
concern regarding the impact on prognosis because it affects
the increase in the number of patients with metastases to the
regional lymph nodes [4]. Most patients present with a lump
detected through breast self-examination [5]. A gynecologist
should perform a physical examination of the breast on every
pregnant woman. A new palpable mass that does not resolve
within 2 weeks should be investigated further, although it is
reported that approximately 80% of such breast biopsies are
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benign [6, 7, 10]. The risk of development of a milk-fistula after
such a biopsy is low.

USG is the preferred imaging modality because it does
not carry a risk for fetal radiation exposure. It is very useful in
distinguishing cystic and solid tumors, and sensitive (93-100%
sensitivity) methods in pregnant and lactating women and
for detecting axillary metastases [8]. Ultrasound examination
should include both breasts (not only suspected) and regional
lymph nodes [4]. In approximately 90% of women, USG ima-
ging confirms clinical suspicion of breast cancer.

MMG with abdominal shielding can be performed with
minimal risk to the fetus (radiation exposure is estimated ad
0.4 cGy) [9]. But reported sensitivity of MMG for detecting
breast cancers in a pregnant breast is low, with ranges from
63% to 78% [10]. Due to increased water content in the pre-
gnant breast and loss of contrasting fat, the interpretation of
mammography is difficult [10]. Therefore, this imaging method
is not recommended during pregnancy [10].

There are no obvious contraindications to the use of MRI
even in the first trimester of pregnancy, but MRI of both the
breasts and other regions of the body in pregnant women is
not routinely recommended and there is currently no con-
sensus on this matter. In special cases (e.g., suspected central
nervous system metastases) it can be ordered. The experience
with MRI from the second trimester of pregnancy, including
the administration of gadolinium, indicates the risk of toxic
effects on the fetus because gadolinium can cross the placenta
[11]. Nevertheless, the use of gadolinium-based and iodinated
contrast agents during pregnancy and lactation has not been
well studied in human subjects [12].

All staging investigations that are likely to cause any risk
to the fetus should be undertaken only if the benefits outwe-
igh the risks [13]. A chest radiography (X-ray) with adequate
shielding is considered safe in pregnant women and should be
performed when necessary [4]. Positron emission computed
tomography (PET-CT), computed tomography (CT), and pelvic
radiography involves more radiation than MRI, and hence
are not the preferred imaging modalities [13]. Bone scans,
although rarely used, result in only 0.00194 Gy of radiation
exposure to the fetus [13].

Considering the young age of patients with breast can-
cer during pregnancy, proper genetic counseling should be
offered [14].

In any case where breast cancer is suspected, a histopa-
thological diagnosis should be performed. A USG guided core-
-needle biopsy is recommended and in the case of suspicious
lymph nodes, a fine needle biopsy should be performed. The
histopathological examination confirms diagnosis and assesses
the prognostic and predictive factors: expression of estrogen
receptors (ER) and progesterone receptors (PgR), expression of
the human epidermal growth factor receptor 2 (HER2), Ki-67.
It is important to inform the pathologist that the biopsy is
being performed on a pregnant woman [4].

Doctors should be mindful of the possibility of breast
cancer in pregnant women, present oncological vigilance,
and, in the case of abnormalities, conduct immediate dia-
gnostics. There are reports highlighting the importance of
proper breast oncology surveillance during pregnancy [15].
The management of pregnant women with diagnosed breast
cancer requires an experienced and multidisciplinary medical
team working closely with each other. The team must assess
the benefits of the ongoing oncological treatment and the
risks associated with the therapy for the fetus. The prognosis of
pregnant women with proper treatment is comparable to that
of women with the disease at the same stage of disease, but
not pregnant. This fact should be clearly stated to the patient
during the first consultation. Delivery should be performed
on time and iatrogenic prematurity should be avoided [16].
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Kryteria RECIST a praktyka kliniczna

Piotr J. Wysocki

Katedra i Klinika Onkologii, Uniwersytet Jagielloriski, Collegium Medicum, Krakéw

Kryteria oceny odpowiedzi na leczenie onkologiczne majg na
celu okreslenie reakgji zmian nowotworowych na zastosowane
terapie. Po raz pierwszy kategoryzacja odpowiedzi na leczenie
onkologiczne zostata zaproponowana przez WHO w 1981 r.
[1], jednak przez kolejne dwie dekady nie zostaty opracowane
szczegdtowe i powszechnie akceptowane wytyczne dotyczace
sposobu przeprowadzania tej oceny. Dopiero w potowie lat 90.
rozpoczeto prace nad standaryzacjg zasad oceny odpowiedzi
na leczenie, a w 2000 r. pojawita sie pierwsza wersja kryteriow
RECIST [2]. Bardzo szybko zaakceptowaty je miedzynarodowe
agencje regulatorowe, np. FDA czy EMA. W 2009 r. opracowano
aktualizacje — RECIST 1.1 [3]. I ta wersja do dzisiaj, z modyfikacjami
zwigzanymiz wprowadzeniem immunoterapii [4], wyznacza stan-
dardy obiektywnej oceny odpowiedzi na leczenie w onkologjii.
W 2014 roku, natamach czasopisma Nowotwory ukazat sie artykut
przyblizajacy polskim czytelnikom kryteria oceny RECIST 1.1 [5].

Podstawowa kwestig, o ktérej onkolodzy musza pamieta,
jestto, ze kryteria RECIST w Zaden sposdb nie sg w stanie okre-
$li¢, czy chorzy odnoszg subiektywna korzys¢ zzastosowanego
leczenia, a jedynie obiektywnie weryfikujg, czy doszto u nich
do odpowiedniej redukcji zaawansowania choroby nowotwo-
rowej. Tym samym, kryteria RECIST — bardzo przydatne przy
m.in. ocenie i poréwnywaniu nowych lekéw i strategii leczenia
7 terapiami standardowymi — nie powinny by¢ w praktyce
klinicznej jedynym kryterium podejmowania decyzji terapeu-
tycznych. Co wiecej, w wielu przypadkach takie postepowanie
mogtoby byc¢ niekorzystne dla chorych.

Mozna sobie wyobrazi¢ choc¢by sytuacje, gdy pacjent
Z masywnym, objawowym rozsiewem nowotworowym do
narzadow trzewnych, otrzymuje leczenie systemowe, ktore
pozwala osiggnac wyrazng odpowiedz, zaréwno obrazowa

jak i kliniczna, w obrebie wszystkich zmian przerzutowych.
Jednak po kilku miesigcach utrzymujacej sie kontroli choroby
w narzadach trzewnych, pojawiajg sie u tego chorego dwa
nowe ogniska przerzutowe w uktadzie kostnym. Zgodnie
z kryteriami RECIST nalezy w takiej sytuacji stwierdzi¢ progre-
sje choroby. Czy jednak u tej osoby, ktéra ma bardzo dobrg
i trwajaca odpowiedz kliniczng (ustapienie objawodw, poprawa
wydolnosci narzaddw, poprawa sprawnosci), nalezy zakonczy¢
efektywne leczenie systemowe, poniewaz pojawity sie dwie,
nowe, bezobjawowe zmiany? Odpowiedz brzmi - nie. Nalezy
utrzymac leczenie systemowe, ktére catosciowo kontroluje
chorobe i rozwazy¢ przeprowadzenie leczenia miejscowe-
go, np. radioterapii stereotaktycznej, ktéra moze zlikwidowac
problem bezobjawowej progresji w kosciach. Takie sytuacje
sg dos¢ czeste w praktyce klinicznej. Potwierdza to tylko, ze
mozliwo$¢ oceny odpowiedzi wg kryteriéw RECIST nie zwalnia
onkologéw z myslenia i utrzymywania w centrum zaintere-
sowania dobrostanu pacjenta, a nie wytacznie rozmiarow czy
liczby zmian nowotworowych.

Programy lekowe, ktérymi dysponujemy w praktyce, byty
tworzone w oparciu o protokoty badan klinicznych po to, aby
zmaksymalizowa¢ prawdopodobieristwo uzyskania efektu
terapeutycznego zgodnego z wynikami badan rejestracyjnych
dla danej terapii. Przez to wielu chorych, ktérzy nie spetniaja
$cisle zdefiniowanych kryteriéw wigczenia, moze nie miec
dostepu do nowych sposobéw leczenia. Jednoczesnie odno-
szenie sie do protokotow badan jest niezbedne dla uzyskania
refundacji okreslonych, ekstremalnie kosztownych, terapii.
Kwalifikacja i prowadzenie leczenia w ramach programow
lekowych wymaga dobrej znajomoscii wiasciwej interpretadji
ich zapisow, aby jak najbardziej zwiekszy¢ szanse na wigcze-
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nie do programow pacjentow, ktorzy spetniaja szczegdtowe
wymogi ptatnika.

Polskie Towarzystwo Onkologii Klinicznej we wspétpracy
z podmiotami odpowiedzialnymi, prowadzi szereg szkolen
i konferencji online dotyczacych programéw lekowych, re-
gularnie odpowiadajac na pytania lekarzy, ktorzy maja watpli-
wosci dotyczace sposobow interpretacji konkretnych zapisow.
Celem jest zwiekszenie szans pacjentéw onkologicznych w Pol-
sce na dostep do najnowszych strategii leczenia systemowego,
ktdre potencjalnie mogg poprawic ich rokowania. Dzieki temu
udato sie ostatnio rozwia¢ watpliwosci wokot kwalifikacji do
programéw lekowych chorych bez zmian mierzalnych wg
kryteriow RECIST 1.1. Jednoznacznie zostato wyjasnione, ze
zmiany mozliwe do oceny, to wszystkie zmiany (tzw. target
oraz non-target) widoczne w badaniach obrazowych, ktére
mozna monitorowac nie tylko ze wzgledu na ich rozmiar, ale
réwniez ich liczbe oraz budowe.

Podsumowujac, nalezy pamieta¢, ze kryteria RECIST sg
przede wszystkim kluczowe w badaniach klinicznych i w pew-
nym zakresie w monitorowaniu leczenia chorych w ramach
programow lekowych. Natomiast w praktyce klinicznej sta-
nowig jedynie dodatkowe zrédto informacji o aktywnosci te-
rapii onkologicznych. Nie powinny one zwalnia¢ onkologdw
z zachowania klinicznej czujnosci i utrzymywania dobrostanu
pacjenta w centralnym punkcie procesu decyzyjnego. Taka
postawa jest niezbedna dla osiggniecia najlepszych mozliwych
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efektow stosowanego systemowego leczenia onkologiczne-
go — niezaleznie od tego, czy jest ono prowadzone w ramach
programow lekowych lub terapii dostepnych w katalogu.
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By 2030, 70% of all pancreatic cancer will be diagnosed in the older population. However, pancreas operations are

a complex surgical procedure with a high rate of morbidity and mortality. Therefore, the benefits of surgical resection in

older patients are controversial and decisions about treatment for this group must be well balanced. Chronological age

alone should not be a contraindication for multimodal radical treatment in older patients. Fit patients, according to the

comprehensive geriatric assessment (SGA), should be qualified for the same treatment as younger patients to benefit

the same outcomes. However, they should be operated on in high-volume hospitals by experienced surgeons. Prefrail

patients should undergo prehabilitation, during neoadjuvant treatment also, and then reevaluated. Frail patients should

be discussed in an oncogeriatric meeting. We still do not have evidence-based data to design a tailored approach for them
so as to balanced good oncologic outcomes and the appropriate postoperative quality of life.

Key words: older patients, pancreatic cancer, pancreatoduodenectomy, elderly

Pancreatic ductal adenocarcinoma (PC) is common in the older
population, with incidence increasing with age, reaching the
highest peak after 60 years of age. It is estimated that by 2030,
approximately 70% of PC will be diagnosed in this group [1].
It also has one of the worst prognoses of all malignancies. At
present, 5-year relative survival is 8% [2] and improvements seen
for most cancers over the last 20 years, is unfortunately not the
case for PC and progress remains very slow. Surgical resection is
the only curative treatment option; it is possible in only 15-20% of
patients. Even among those who undergo surgery, 5-year survival
is just 20-25% due to local or metastatic relapse during the first
two years after resection. Thus, PC has the potential to become
the second leading cause of cancer-related death before 2030 [3].

Resection of the pancreas (pancreaticoduodenectomy,
partial or total pancreatectomy) is a complex surgical proce-
dure with a high rate of morbidity and mortality. Compared
with younger patients, many older patients may not be good

candidates for surgery, and they are less likely to receive other
treatments. Therefore, the benefits of surgical resection for PC
in older patients remain controversial and the decision about
this treatment in older patients must be well balanced. More-
over, the most important problem in the treatment of older
patients with PC is the underrepresentation of this population
in clinical trials. This results in treatment decisions taken for
older patients that are extrapolated from studies performed
on younger patients. Although the situation is improving con-
stantly, most of the studies still use chronological age, the
Karnofsky scale or the Eastern Cooperative Oncology Group/
World Health Organization scale and not biological age [4].

Clinical and pathological characteristics of PCin
older patients

Very little data is available regarding PCin the older population.
Kamisawa et al. compared the pathologic features of it in older
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and younger patients and found no differences in location,
stage, grade and local spread, although older patients seem
to develop fewer hematogenous metastases. Older patients
may present more diploid tumours or more p53 mutations,
which are associated with a poorer prognosis [5].

Preoperative assessment and treatment

decisions

As was mentioned in our previous publications, the popu-

lation of older patients is very heterogeneous in terms of

co-morbidity, physical reserve, cognitive function and so-
cial support. Chronological age alone is a poor predictor
of cancer treatment outcomes and toxicities [6]. Current
routine pre-operative assessment cannot adequately iden-
tify patients at risk. Many older adults have unidentified,
uncommunicated, and therefore unaddressed aging-related
conditions that are associated with morbidity and early mor-
tality. Therefore, the Comprehensive Geriatric Assessment

(CGA) was introduced to help determine the primary status

of the older patient, to diagnose frailty syndrome and to

identify how to optimise the patient’s condition before the

start of treatment [7-10].

Frailty syndrome (a surrogate of biological age), is defi-
ned as a multisystem reduction in reserve capacity leading
to shorter life expectancy, higher risk of complications after
surgery/chemotherapy, higher risk of hospital readmission
and institutionalisation. Considering their limited remaining
lifetime and their postoperative quality of life, the CGA is as
valuable as the need to cure or remove their cancers. Therefore,
the International Society of Geriatric Oncology (SIOG) and The
European Society for Medical Oncology (ESMO) recommends
the use of the CGA to determine the biological age before the
beginning of treatment. Rostoft et al. analysed the literature
regarding the role of the CGA in predicting the outcome in he-
patobiliary and pancreatic surgery among older patients with
cancer; they concluded that although scarcely investigated,
frailty and elements from the CGA are significantly associated
with negative short- and long-term treatment outcomes in
older patients with HBP [11].

In general, based on the CGA, we can differentiate three
groups of older patients:

1. Fit: patients without any deficits in the CGA domains. In
this group, standard oncologic treatment can be offered
and postoperative outcomes are comparable to younger
patients.

2. Pre-frail: patients with one or two deficits in the CGA
domains. In these patients prehabilitation should be re-
commended to improved resilience to surgical stress by,
at least, augmenting functional capacity and nutritional
status before surgery.

3. Frail patients: patients with three or more impaired do-
mains in the CGA. A tailored approach should be discussed
in a geriatric multidisciplinary team meeting [9].
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It is also possible to determine the severity of the frailty
using the cumulative deficit model for the CGA [10]. Such
assessments may guide treatment decisions through evalu-
ations of the balance of benefits and risk-factors associated
with performing or omitting specific oncologic interventions.

To operate or to not operate?

There have been only a few studies that compare the prog-
nosis of patients with resectable pancreatic cancer be-
tween the surgery and no surgery group. He et al. showed
that the first group had a significantly higher 5-year OS rate
(25.0 vs. 2.3%; p < 0.0001) and a higher median survival time
(24.3 vs. 5.8 months) [12]. Similarly, in the study by Park HM
et al, surgical resection resulted in better prognosis than the
non-surgical approach. Only for patients with a high Charl-
son comorbidity index was this approach not beneficial [13].
In turn, Marmor et al. reported that for the overall cohort,
the median survival rate was significantly longer for patients
treated with pancreatectomy as compared with chemotherapy
(15 months vs. 10 months). However, for patients 80 years of
age and older, the absolute survival benefit was only 3 months
(13 months vs. 10 months). Similarly, for patients who under-
went pancreatectomy and had positive lymph nodes, the
median survival benefit was only 3 months compared to
chemotherapy (13 months vs. 10 months) [14]. None of the
studies investigated any elements of the CGA.

To conclude, fit and pre-frail patients based on the CGA,
should be operated on (the latter group after prehabilitation)
with no regard for the chronological age. We do not have
good data to draw a conclusion about what would be most
beneficial for frail patients in the long-term follow-up. In severe
frailty, the best support treatment seems the best option.

It surgery safe for older patients?

The most up-dated systematic review and metanalysis on
pancreatoduodenectomy in older patients was performed by
TenE.etal.in 2019.The study included 12 retrospective studies
with 4860 patients. There were 919 patients in the older group
and 3941 patients in the younger group. The authors conclu-
ded that pancreatic surgery had become a safe procedure for
older patients in high-volume hospitals when operated on by
an experienced surgeon [15].

The general postoperative mortality rate decreased from
30% in the 1980s to 1% at the present time. However, the
complication rate remains high at 40-70%. A similar situation
is reported in older patients, it does not matter what kind
of age cut-off was used to define “elderly”. In comparison
to the younger population, some authors report higher po-
stoperative morbidity and mortality, a higher requirement
for an intensive care unit stay, increased length of hospital
stay and higher rates of hospital readmission after pancre-
atectomy [16-20]. There are also studies reporting lack of
significant differences between these groups. The reason for



the significant differences was the volume of the hospital;
<50vs. >50 pancreatoduodenectomies per year. Across high
volume centres, there was no significant difference in the
rate of overall and major complications between patients
>80 years old and <80 years. Higher volume centres also
had significantly lower in-hospital mortality and failure to
rescue rates (in some centres even 0%!) when compared to
lower volume centres. Thus, the increased mortality in older
patients was attributed to worse preoperative selection and
higher failure to rescue rates in patients in the older group.
The three most common causes of failure to rescue were:
postoperative pneumonia, cardiovascular accidents and po-
stoperative bleeding [21]. Therefore, early recognition and
timely management of complications are crucial as regards
decreasing mortality in older patients.

Specific surgical complications, such as postoperative pan-
creatic fistula, delayed gastric emptying, postpancreatectomy
hemorrhaging and intraabdominal abscess were comparable
between the older and younger group [22]. Barabas et al. conc-
luded their study with an observation that older patients who
can successfully complete the course of neoadjuvant therapy
and tolerate its associated morbidity probably had adequate
physiological reserve to withstand the surgery [23].

When it comes to the overall survival of older patients after
pancreatic resection, it was shorter than younger patients.
Finlayson observed the 5-year survival of patients following
surgery for PC and demonstrated a decrease from 16.4% in
patients aged 65-69 years to 15.6% in patients aged 70-79
years and 11.3% in patients aged 80 years or older. However,
this difference did not achieve statistical significance. Moreover,
patients with more than two comorbidities had a 5-year-su-
rvival rate of 10% compared with 14% in patients with fewer
than two comorbidities; the difference was insignificant [24].
This was mainly because older patients did not receive stan-
dard treatment for pancreatic cancer. Older patients were less
likely to receive a pancreatectomy with concomitant venous
resection, achieve negative margins after surgical resection
and receive adjuvant chemotherapy treatment. Moreover,
older patients might have been excluded, or might have re-
fused standard "aggressive”therapies, which in turn may have
affected their long-term survival outcomes [25].

The limitations of the systematic review were retrospective
design of the studies, patients with unresectable tumors or
those who declined or have been declined surgical treatment
leading to potential selection and information bias. Furthermo-
re, the statistical power of this study was not high.

To conclude, pancreatic resection due to cancer can be
performed safely in older patients with acceptable risk in
high-volume centres where operations were performed by
experienced surgeons. Chronological age alone should not be
the only determinant for the selection of patients for surgical
treatment. In fit and pre-frail patients, aggressive surgery is
recommended to achieve clear surgical margins. However,

these data have to be confirmed in large prospective studies
with the consideration of non-operative treatment, particularly,
when biological age is taken into consideration.

Minimal invasive surgery in pancreatic cancer
In 2021, Zhu et al. performed a systematic review and meta-
nalysis of seven retrospective studies involving 2727 patients.
Three of them compared a minimal invasive pancreaticodu-
odenectomy (MIP) and an open pancreaticoduodenectomy
(OPD) in older patients, two compared MIP between older and
young patients and two included both outcomes. Compared
to those with OPD, older patients who underwent minimal
invasive surgery had a lower 90-day mortality (OR 0.56; 95%
Cl:0.32-0.97; p = 0.04) and less delayed gastric emptying (OR
0.54;95% Cl:0.33-0.88; p = 0.01). On the other hand, no signi-
ficant difference was observed in terms of 30-day mortality,
major morbidity, postoperative pancreatic fistula (grade B/C),
postoperative hemorrhaging, reoperations, 30-day readmis-
sions and operative time. There was no significant difference
in operative time between MIP and OPD after the learning
curve in case of early cancer stage [26]. However, we have to
be aware that most of the studies included in the metanalysis
had significant selection bias regarding who was a candidate
for minimal invasive surgery; excluding those patients with
larger tumours, vascular involvement and prior surgery. Most
of the studies were underpowered. Long-term outcomes,
such as overall survival and disease-free survival, were not
systematically reported [27, 28].

To conclude, this meta-analysis demonstrates that MIPD is
a safe and feasible procedure for select older patients if perfor-
med by experienced surgeons from high-volume pancreatic
surgery centres. Older patients can benefit from the advan-
tages of minimal invasive surgery in the case of uneventful
postoperative course [29].

Quality of life after PD

All studies showed a deterioration in patient-reported outco-
mes and functions after a pancreatoduodenectomy. They were
at their worst level after 6 weeks after the resection. Most of the
symptoms abated after 3 months and function after 6 months
when adjuvant chemotherapy was not introduced. Quality of
life has been shown to recover 12 months from potentially
curative surgery [30]. In turn, body weight, triceps skin-fold
thickness and serum albumin levels recovered in the following
3-6months [31,32].1n 33-55% of all studied patients with PC,
depression was observed; this was significantly higher than in
patients with other malignancies [33]. Diouf et al. identified
fatigue, appetite loss and functioning as the most important
aspects of quality of life in predicting prognosis [34].

In the long-term evaluation, the quality of life of patients
who had remained recurrence-free following surgery for PC,
was generally good within 24 months of follow-up. Between
24% and 69% of patients may develop fat-soluble vitamin

403



and mineral deficiencies, dumping syndrome, diabetes melli-
tus and delayed gastric emptying [35].

Adjuvant / neoadjuvant treatment

Thereis stillan under representation of older patients in clinical
trials evaluating the role of perioperative treatment. Therefore,
it is impossible to draw evidence-based conclusions on the
optimal treatment model, not to mention the treatment of
frail patients [36]. Adjuvant therapy includes systemic chemo-
therapy to reduce the risk of distant metastases (80% of cases)
and chemoradiotherapy to reduce the risk of locoregional fa-
ilure (20% of cases). European guidelines favour chemotherapy
alone and do not recommend the use of chemoradiotherapy
outside of a clinical trial setting. In the United States, guidelines
recommend chemoradiotherapy as a suitable alternative to
adjuvant chemotherapy alone [37].

Based on mainly retrospective studies, it can be concluded
that despite the repeatedly demonstrated benefits of adjuvant
treatment (increasing 5-year overall survival by up to 25%,
independently of age), multimodal therapy seems to be un-
derutilised in the older population [38]. Parmar et al. showed
that only 11% of over 10 thousand studied patients older than
65 years with PC received surgery and chemotherapy. Taking
into consideration the whole population, less than half of pa-
tients undergoing resection received chemotherapy [39]. In the
older group, this could be due to longer postoperative recovery
and the subjective perception of the limited life expectancy
of patients with PC, considering mainly the chronological age,
the ASA or ECOG/WHO scale. However, available data shows
that older patients may benefit from chemotherapy in both
adjuvant and advanced disease settings. Despite the discor-
dant results, gemcitabine-based treatment and dose-ada-
pted fluorouracil combination regimens seem to be effective
and well tolerated in this subset of patients [40]. Not receiving
chemotherapy was an independent prognostic factor for poor
OS in the older population (HR: 1.89; CI: 1.27-2.78; p = 0.002).
Patients at the age of >70 years of age who received adjuvant
treatment had a survival benefit of the same magnitude as
younger patients (21.8 vs. 22.5 months) [41].

Neoadjuvant therapies have been introduced with the aim
of downstaging the tumour in order to improve microscopic
resection rates. Older patients, with borderline or resectable
pancreatic cancer in which the initiation of adjuvant chemo-
therapy is frequently delayed due to surgical complications, co-
morbidities and general health status could particularly benefit
from this approach. Preoperative therapies also provide a time
window allowing not only a clear view of the “ugly” biology
of the cancer but also a chance to carry out the multimodal
prehabilitation of pre- and frail patients. Barabas et al. observed
that older patients who can successfully complete a course
of neoadjuvant therapy and tolerate its associated morbidity
probably had adequate physiological reserve to withstand
surgery. In turn, Miura et al. reported the outcomes associated
with neoadjuvant therapy (chemotherapy or chemoradiothe-
rapy) in older patients with resectable or borderline resectable
pancreatic cancer. The authors showed that the 75+ group
compared with the younger group had more hospitalisations
during the therapy (50 vs. 28%) and were also less likely to
complete the therapy (72.4 vs. 89.5%). However, among the
patients who completed the therapy, there were no significant
differences in complication rates or median overall survival
between the two groups. In turn, Marmor et al. showed that,
compared with chemotherapy, surgical resection is associated
with a very small survival advantage in older patients (aged
>80 years with lymph node metastasis) [42].

In conclusion, the neoadjuvant approach seems to be an
attractive treatment option in older patients with borderline
resectable pancreatic cancer and for patients who are not
candidates for surgery, allowing also for prerehabilitation
and reevaluation possibilities. The role of adjuvant therapy
has been demonstrated to be beneficial, however, older
patients are often not included due to longer postoperative
recovery and subjective evaluation of the patient’s health
status or life expectancy. We urgently need well-designed
prospective studies evaluating their role in the treatment
of the older population with PC. However, the basis for the
selection of patients must be biological and not chronolo-
gical age [43-45].

Table I. Therapeutic options for pancreatic cancer depending on the cancer stage, including options for frail older patients

Stage factors Fit patients

Frail patients

resectable pancreatic surgery — adjuvant chemotherapy
cancer

border-line resectability  preoperative chemotherapy + reevaluation
—> surgery — postoperative chemotherapy

not-resectable palliative treatment
metastatic clinical trials
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prehabilitation + reevaluation — surgery

neoadjuvant chemotherapy (in the meantime +/- prehabilitation) —
surgery

best supportive care in severe frailty

neoadjuvant chemotherapy (in the meantime +/- prehabilitation) —
surgery

palliative treatment

best supportive care in severe frailty

best supportive care



Palliative treatment

There are only few studies dedicated to older patients. In the

prospective PRODIGE clinical trial, age was an adverse pro-

gnostic factor in metastatic PC [46]. In other studies, the use

of systemic therapy was proven to have a survival benefit in

selected old and very old patients [47]. Considering the results

of published studies, Higuera et al. proposed the following

treatment for older patients with metastatic PC [48]:

1. Patients <75 years old:

« ECOG 0-1: FOLFIRINOX or gemcitabine-nab-paclitaxel
schedule,

« ECOG 2: nab-paclitaxel-gemcitabine,

- ECOG 2 or more: best supportive care.

2. Patients >75 years old:

- ECOG 0-2: gemcitabine-nab-paclitaxel schedule,

« ECOG >2: best supportive care.

Best supportive care

At the time of diagnosis, the majority of patients had a locally
advanced PC or metastatic disease characterised by a high
symptom burden. The most common complications obse-
rved in patients with PC are: cachexia (80%; due to complex
pathophysiological processes), pain (75%; due to pancreatic
and celiac plexus infiltration), biliary obstruction (70%; in case
of head location), duodenal obstruction (20%), and thrombo-
embolic events.

Cachexia is characterised by the loss of skeletal muscle
mass that cannot be fully reversed via conventional nutritional
support and leads to progressive functional impairments. This
state is therefore particularly dangerous for older patients, very
often influencing the decision regarding further treatment.
Weight stabilisation in patients with PDAC has been associated
with improved OS and quality of life [49].

Older patients usually underreport pain. Thus, it remains
not poorly treated, leading to a decrease in the quality of
life, depression and a deterioration of performance status
[50]. Biliary obstruction can be treated successfully with an
endoscopically placed stent. However, in the case of a plastic
stent, older age was found to be an unfavourable prognostic
factor for stent patency [51]. In the case of duodenal ob-
struction, stent placement or palliative surgery will resolve
the symptoms [52].

Conclusions
Chronological age alone should not be a contraindication
for multimodal radical treatment in older patients. The frailty
(a surrogate of biological age) evaluation should be the basis
for a discussion on treatment planning. At present, it is one of
the most reliable factors in older patients.
Therefore, before treatment begins, the following qu-
estions should be discussed:
« s the currently planned treatment strategy correct? Are
there any alternative treatment options?

- What is the result of the Comprehensive Geriatric Asses-
sment? Can frailty syndrome be diagnosed in the patient?

« What are the risk of complications?

- What would be the patient’s lifespan without treatment?

« What are the goals, preferences and expectations of the
patient? What effect might treatment have on these goals?

-« Is it possible to improve the patient’s state prior to the
surgical procedure?

Surgical resection is the only curative treatment option for
PCand pancreas surgery has become a safe procedure for older
patients in high-volume hospitals when operated on by an
experienced surgeon. Fit and pre-frail (after prehabilitation) pa-
tients, according to the Comprehensive Geriatric Assessment,
should be qualified for the same treatment as younger patients.
Frail patients should be discussed in an oncogeriatric meeting.
We do not have good data to draw a conclusion regarding
what would be the most beneficial for this subpopulation of
older patients both in the short- and long-term follow-up. In
the case of severe frailty, best supportive treatment can be
the best option.

The goal of the modifications should be a reduction in
surgical stress, since in older patients, the pathological outco-
me and postoperative complications are the most important
predictors of survival. Therefore, preoperative CGA in older
patients is not the end of geriatric intervention, but merely
the beginning.
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w diagnostyce i doborze terapii glejakow mozgu
u dorostych
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Do diagnostyki oraz réznicowania glejakow mézgu wykorzystuje sie — poza wynikami badan histopatologicznych — badania
obrazowe oraz molekularne, ktére pozwalaja na zastosowanie personalizowanego postepowania klinicznego. Na podstawie
badan obrazowych, przy znajomosci stanu klinicznego pacjenta, podejmowana jest decyzja o jego obserwacji, badz tez

natychmiastowej interwengji chirurgicznej. Natomiast znajomos¢ molekularnych markeréw predykcyjnych pozwala na

optymalizacje postepowania chemioterapeutycznego, czyli wprowadzenie terapii personalizowanej (z zastosowaniem

takich lekéw jak temozolomid, bewacyzumab, wemurafenib, dabrafenib i trametynib).

Stowa kluczowe: glejaki mézgu, medycyna personalizowana, diagnostyka molekularna, diagnostyka obrazowa,
MRI, perfuzja MR, spektroskopia MR, tensor dyfuzji MR, fMRI, temozolomid, bewacyzumab

Glejaki nalezg do najczesciej wystepujacych guzow mdzgu
(stanowia okoto 60% wszystkich nowotworéw tego obsza-
ru), a ich przebieg kliniczny jest wysoce ztosliwy (Sredni czas
przezycia pacjentdw leczonych wynosi 14-15 miesiecy, a nie-
leczonych 2-4 miesigce). Kazdego roku rozpoznaje sie okoto
3-5tych nowotwordw na 100 000 mieszkancdw, z nieznaczng
przewaga mezczyzn. Glejaki rozwijajg sie u osob w kazdym
wieku, jednak szczyt zachorowan przypada na piata i szésta
dekade zycia. Diagnostyka opiera sie na obrazie klinicznym
choroby, wynikach badan obrazowych i rozpoznaniu histo-
patologicznym [1].

Glejaki dzieli sie wedtug lokalizacji (nadnamiotowe oraz
podnamiotowe), stopnia ztosliwosci (od bardziej tagodnych
— stopien |, do najbardziej ztosliwych — stopien IV) oraz ze
wzgledu na pochodzenie komorek glejowych [2]. Histo-
patologicznie guzy te s3 klasyfikowane w oparciu o cechy
morfologiczne komorek, z ktdrych wywodzi sie nowotwaor.

Wraz z rozwojem technik badarn molekularnych wprowadzo-
na zostata klasyfikacja molekularna. Dzieki temu powstata
zintegrowana histopatologiczno-molekularna klasyfikacja
glejakéw mozgu.

Klasyfikacja histopatologiczna glejakéw mézgu
Histopatologicznie glejaki dzieli sie ze wzgledu na pochodze-
nie komarek glejowych. Wéréd nich wyrdzniamy (tab. I):
nowotwory gleju gwiaZzdzistego (gwiazdziaki — astrocy-
toma),
nowotwory gleju wyscidtkowego (wyscidtczaki — epen-
dymoma),
nowotwory gleju skapowypustkowego (skapodrzewiaki
- oligodendroglioma),
nowotwory glejowe mieszane (powstaja rownoczesnie
z kilku réznych rodzajéw komorek, jednak wiekszos¢ ma
swoj poczatek w astrocytach lub oligodendrocytach) 1, 3].
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Obecnie, zgodnie z klasyfikacja WHO z 2016 roku, w rézni-
cowaniu glejakéw, oprocz rozpoznania histopatologicznego
(fenotypowego), bierze sie pod uwage badania molekularne
(genotyp) tkanki guza. Celem jest zastosowanie terapii perso-
nalizowanej (indywidualnej dla danego pacjenta). W rzadkich
przypadkach niezgodnosci genotyp guza jest czynnikiem
dominujacym nad jego fenotypem [4].

Klasyfikacja molekularna glejakéw mézgu

Glejaki cechuja sie nasilong heterogennoscia genetyczna, ktéra
obserwuje sie zaréwno w obrebie samego guza, jak i w guzach
mozgu o tym samym rozpoznaniu histopatologicznym u réz-
nych pacjentéw. Wysoki stopieri réznorodnosci molekularnej
glejakow stat sie podstawg do zakwestionowania klonalnej
(z pojedynczej komaorki) teorii rozwoju tych guzéw na rzecz
teorii o ich wielokomdrkowej etiologii. Heterogennos$¢ mole-
kularna utrudnia zaréwno diagnostyke, jak i leczenie glejakow.

Zmiany molekularne w glejakach, podobnie jak we wszyst-
kich nowotworach, mogg zachodzi¢ na réznych poziomach
organizacji i funkcjonowania genomu, czyli:

mutacje moga wystepowac w genach o kluczowym zna-

czeniu dla transformacji nowotworowej glejakow,

moze by¢ zmieniona liczba kopii fragmentéw genomu

(copy number alterations — CNA),

moze zosta¢ zmieniona ekspresja poszczegdinych gendw

(hipermetylacja promotoréw).

Szczegdtowe badania molekularne glejakow wykazaty,
ze wsrod guzéw klasyfikowanych histopatologicznie do tej
samej grupy wystepuja odmienne molekularnie podgrupy. Ta
odmienno$¢ molekularna jest przyczyna réznego przebiegu
klinicznego i reakcji na leczenie pacjentéw ze zdefiniowang
histologicznie jednakowa postacia guza. Dlatego poznanie
zmian genetycznych lezacych u podstaw transformacji no-
wotworowej komaorek pozwala na poszukiwanie leczenia
celowanego.

Pierwsza systemowa, molekularng klasyfikacje glejakow
wielopostaciowych mézgu (glioblastoma multiforme — GBM)
przeprowadzono w 2008 r. (The Cancer Genome Atlas [TCGA]
Research Network). Opierata sie ona na analizie zmian geno-

mowych. Podzielono GBM na cztery podtypy oraz okreslono
dominujace zmiany genetyczne w kazdym z tych podtypow:
klasyczny — amplifikacja chromosomu 7, delecja chromo-
somu 10 oraz amplifikacja genu EGFR — obecne w prawie

100% tych guzdw,

mezenchymalny — delicja lub mutacja inaktywujaca gen

NFT,

neuralny — mutacje w genach NEFL, GABR1, SLC12A5,SYTI,

proneuralny — mutacje w genach IDHT i PDGFRA.

Poszczegolne podtypy GBM wigza sie z rokowaniem i od-
powiedzig na leczenie [5, 6]. Jak wykazata Verhak i wsp. kom-
pleksowe leczenie (chemioterapia i radioterapia lub wiecej niz
3 cykle chemioterapii), dawato pozytywne wyniki u pacjentow
z klasycznym, mezenchymalnym i neuralnym glejakiem wie-
lopostaciowym mozgu [7].

Wraz z rozwojem technik badan molekularnych pogtebita
sie znajomosc¢ zmian genetycznych w komérkach guzéw mo-
zguiw 2016r.zostata opublikowana klasyfikacja WHO glejakow
mdzgu oparta na zintegrowanej ocenie: histopatologicznej
i molekularnej [8, 9]. Zgodnie z tym podejsciem, glejaki klasy-
fikowane histopatologicznie jako gwiazdziaki, skapodrzewiaki
oraz gwiazdziakoskgpodrzewiaki s dzielone — w zaleznosci
od wystepujacych zmian genetycznych — na grupe guzéw
z mutacjg IDH oraz:

mutacja ATRX i P53 (gwiaZdziaki rozlane z mutacjg IDH),

kodelecja 1p/19q (skapodrzewiaki z mutacjg IDH oraz ko-

delecja 1p/19q),

bez mutacji IDH (rozlane gwiazdziaki bez mutacji IDH,

skapodrzewiaki bez mutacji IDH),

niezdefiniowane w innych grupach (not otherwise speci-

fied = NOS).

W klasyfikacji rozlanych glejakdw maézgu kluczowe zna-
czenie ma obecnos¢ mutacji gendw IDH1/IDH2. Odmiennos¢
zmian molekularnych, obserwowanych w omawianych typach
glejakdéw wskazuje, ze s3 to podgrupy odrebne molekularne.

Glejaki wielopostaciowe mézgu bez mutacji IDH to guzy
klasyfikowane klinicznie jako pierwotne (de novo). Wystepuja
u prawie 90% pacjentdw powyzej 55. r.z. i majg bardziej agre-
sywny przebieg kliniczny niz glejaki z mutacjg IDH. Charakte-

Tabela I. Podziat glejakéw ze wzgledu na rodzaj komorek, z ktorych sie wywodzg, oraz stopnien ich ztosliwosci [1, 3]

Rodzaj komoérek

Przyktady glejakéw

Stopien ztosliwosci wg WHO

gwiazdziaki gwiazdziak wlosowatokomaorkowy | stopien
gwiazdziak rozlany Il stopnien
gwiazdziak anaplastyczny Il stopier
glejak wielopostaciowy IV stopien
wysciotczaki wyscidtczak | stopnien
podwysciotczak | stopien
wyscidtczak Il stopnien
wyscidtczak anaplastyczny Il stopien
skapodrzewiaki skapodrzewiak Il stopnien
skapodrzewiak anaplastyczny Il stopien
nowotwory glejowe mieszane skapodrzewiakogwiazdziak [I/11l stopier
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ryzuja sie tez czestym (30-50% przypadkéw) wystepowaniem
hipermetylacji promotora genu MGMT, co wigze sie z lepsza
odpowiedzig na leczenie srodkami alkilujgcymi, jak np. temo-
zolomid.

Glejaki wielopostaciowe mdzgu z mutacja IDH to zwykle
guzy pochodzace z rozlanych glejakow niskozréznicowa-
nych i najczesciej sa rozpoznawane u mtodszych pacjentow.
Do grupy NOS zaliczane s3 guzy, w ktérych nie mozna byto
zidentyfikowac statusu mutacyjnego IDH. W takiej sytuacji,
aby wykluczy¢ rzadkie mutacje IDH, wysoce wskazane jest
sekwencjonowanie tych gendw [8].

Guzy z mutacjg gendw IDH s3 dzielone, w zaleznosci od
wystepujacych zmian molekularnych, na dwie podgrupy:

z kodelecja ramienia krétkiego chromosomu 1 (1p)/ ramie-

nia dtugiego chromosomu 19 (19q) i mutacjg promotora

genu TERT,

z mutacja gendw ATRX i P53.

Te mutacje pozwalajg na stwierdzenie, z jakiej grupy ko-
morek gleju (komorek gwiazdzistych czy komorek gleju ska-
powypustkowego) wywodzi sie zmiana: delecja 1p/19q jest
cecha réznicujaca dla komarek skapodrzewia, niezaleznie od
obrazu histopatologicznego zmiany.

W GBM z mutacja IDH, wywodzacych sie z niskozrézni-
cowanych gwiazdziakow (identyfikowane dzieki obecnosci
mutacji ATRXi TP53) czesto wystepuje rowniez hipermetylacja
promotora MGMT. Wéwczas daje to lepsze rokowania dla pa-
cjentow leczonych srodkami alkilujgcymi [10].

Diagnostyka radiologiczna glejakéw
Metodg obrazowa z wyboru w diagnostyce glejakow jest rezo-
nans magnetyczny (magnetic resonanceimaging—MRI) [11, 12].
Tomografia komputerowa (computed tomography —CT) moze
by¢ pomocna w wykryciu zwapnien, ktore dos¢ czesto wyste-
puja w skapodrzewiakach i wyscidtczakach. Ponadto CT, jako
metoda bardziej dostepna niz MR, jest czesto stosowana jako
wstepne badanie przy niejasnych objawach neurologicznych.
Pozytonowa tomografia emisyjna (positron emission tomogra-
phy —PET) potaczonaz CT (PET/CT) jest metoda uzupetniajaca,
ktéra pozwala oceni¢ stopien ztosliwosci glejakéw poprzez
okreslenie stopnia wychwytu fluorodeoksyglukozy (FDG)
lub innych radiometabolitéw [13, 14]. Nadzieje na przysztosc
budzi potaczenie PET z MRI (PET/MRI), w ktérym czynnosciowe
zalety PET w okreslaniu stopnia ztosliwosci glejakéw uzupet-
niaja sie z doktadna oceng morfologiczng badania MRI [15].
Jednak aktualnie rekomendowany podstawowy protokdt
MRI dla obrazowania guzéw mdozgu zawiera nastepujace se-
kwencje: 3D Tri-zalezna, To/FLAIR, DWI, SWI, 3D Tr-zalezng po po-
daniu srodka kontrastowego, wykonang aparatem o natezeniu
pola magnetycznego przynajmniej 1,5 tesli[16]. W codziennej
praktyce klinicznej uzywa sie cienkowarstwowej (1 mm) se-
kwencji 3D Ti-zaleznej po podaniu srodka kontrastowego. Na
jej podstawie sporzadzany jest trojwymiarowy plan zabiegu
neurochirurgicznego, tzw. neuronawigacja [17, 18].
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Potwierdzenie obecnosci procesu rozrostowego

Glejaki tatwo wykry¢ podczas badania MRI. W wiekszosci sa
hipointensywne w obrazach Ti-zaleznych oraz hiperinten-
sywne w obrazach T>-zaleznych i w sekwencji FLAIR. Zwykle
sq otoczone strefg palczastego obrzeku naczyniopochodnego
i powoduja efekt masy w postaci ucisku na uktad komorowy,
zewnatrzmdzgowe przestrzenie ptynowe i inne struktury we-
wnatrzczaszkowe. Po podaniu kontrastu ztosliwe glejaki (HGG,
WHO 3 i 4) ulegaja regularnemu wzmocnieniu kontrastowe-
mu, natomiast glejaki wysokozréznicowane (LGG, WHO 11 2)
zwykle wzmacniajg sie minimalnie albo nie wzmacniaja sie
weale [19, 20].

Rdéznicowanie z procesami nienowotworowymi,

na przyktad zmianami niedokrwiennymi

Niektore procesy nienowotworowe moga imitowac glejaki. Na
przyktad zmiany niedokrwienne w okresie podostrym moga
mie¢ podobnga charakterystyke sygnatu i ulegac cze$ciowemu
wzmocnieniu kontrastowemu [21]. Rdznicowanie opiera sie na
wywiadzie, dodatkowych sekwencjach MRI (restrykcja dyfuzji
w sekwencji obrazowania dyfuzji w pierwszych 7-15 dniach
od udaru niedokrwiennego; obnizenie perfuzji w sekwendji
perfuzji MRI) oraz dynamice obrazu MRI w badaniach kontro-
Inych (ewolucja zawatu niedokrwiennego). Réwniez ropnie
maozgu iinne procesy zapalne moga imitowac obraz glejakéw,
zwiaszcza wysokozréznicowanych. Pomocne w rozpoznaniu
sg wywiad, badania mikrobiologiczne, a takze sam obraz MRI
[22,23].

Rdznicowanie glejakéw z innymi procesami rozrostowymi
np. chtoniakami, przerzutami

Obrazy MRl w nieglejakowych guzach wewnatrzczaszkowych
mogg byc zblizone do obrazéw glejakdw, jednak szczegdtowa
ich analiza pozwala czesto na wiasciwe rozpoznanie. Na przy-
ktad chtoniaki jako guzy bogatokomaorkowe wykazuja restryk-
cje dyfuzji, a rownoczesnie maja niska perfuzje [24]. Przerzuty
sa typowo zlokalizowane na pograniczu istoty biatej i szarej,
i maja nieproporcjonalnie duzg strefe obrzekowa w stosunku
do wielkosci samego guza [25]. Oponiaki i nerwiaki umiejsco-
wione sg zewngatrzmozgowo i dajg zwykle silne i jednorodne
wzmocnienie [26].

Ocena stopnia ztosliwosci glejaka

Standardowe badanie MRI ma ograniczone mozliwosci oceny
stopnia ztosliwosci guza. Gtéwnym objawem pod tym wzgle-
dem jest obecnos¢ wzmocnienia kontrastowego. Glejaki ni-
skiego stopnia (wysokozréznicowane) najczesciej nie ulegaja
wzmocnieniu lub ich wzmocnienie jest niewielkie, natomiast
glejaki wysokiego stopnia (niskozréznicowane) dajg na ogot
silne, cho¢ niejednorodne, wzmocnienie kontrastowe. Po-
nadto ztosliwe glejaki czesto zawieraja hipointensywne strefy
martwicy oraz otoczone sg bardziej rozlegta strefg obrzekowa



niz glejaki niskiego stopnia [27, 28]. W ocenie ztosliwosci guza
pomocne sg tez zaawansowane techniki MRI.

Préba réznicowania postaci glejaka

Mozliwosci sugerowania konkretnej postaci histopatologicznej
glejaka mézgowia w standardowym badaniu MRI s3 ograni-
czone. Charakterystyczny obraz ma na ogét glejak wieloposta-
ciowy, ktéry ujawnia sie w postaci wieloogniskowego guza,
czesto obejmujgcego obie potkule mozgowe (butterfly glio-
ma), z nieregularnym wzmocnieniem kontrastowym i strefami
martwicy [29]. Charakterystyczng cechg skapodrzewiakdw sg
zwapnienia [30]. Z kolei wyscidtczaki wyrdzniajg sie charakte-
rystyczna lokalizacja wewnatrzkomorowa [31].

Znaczenie badan radiologicznych w ocenie roko-
wania i planowaniu leczenia glejakéw mézgu
Prawidtowe rozpoznanie glejaka, a zwtaszcza okresélenie stop-
nia jego ztosliwoscim ma kluczowe znaczenie dla ustalenia
postepowania terapeutycznego.

W przypadku tagodnych glejakow (low-grade glioma - LGG),
aby unikna¢ powiktan pozabiegowych, czesto stosuije sie obser-
wacje pacjenta (watch and wait approach). Natomiast w przy-
padku glejakow ztodliwych (high-grade glioma — HGG) wskazana
jest jak najszybsza interwencja chirurgiczna. Jednakze w stan-
dardowym badaniu MRI obraz czesci HGG moze imitowac LGG
i odwrotnie [32, 33]. Dlatego coraz czesciej do okreslania stopnia
zaawansowania glejakdw wykorzystywane s3 zaawansowane
techniki obrazowania rezonansu magnetycznego, co wspomaga
podjecie decyzji o typie leczenia i prawidtowe]j kwalifikacji do
zabiegu operacyjnego. Techniki te pozwalaja uzyskac bardziej
precyzyjng informacje o agresywnosci guza, moga m.in. pomac
w odréznianiu glejakdw LGG od HGG czy rozpoznaniu glejakdw
LGG o duzym ryzyku progresji do HGG - i utatwic¢ decyzje o poste-
powaniu watch andwait approach czy zabiegu operacyjnym [16].

Sposréd zaawansowanych technik MRI w diagnostyce
glejakéw najczesciej stosuje sie  spektroskopie (magnetic
resonance spectroscopy — MRS), perfuzje (perfusion weighted
imaging — PWI), tensor dyfuzji (diffusion tensor imaging — DTI)
oraz czynnosciowy MRI (functional magnetic rezonanceimaging
- fMRI) [34]. Gtéwne cele badania MRI to:

potwierdzenie nowotworowego charakteru zmiany,

ocena lokalizacji guza,

ocena efektu masy,

ocena ucisku na uktad komorowy i inne okoliczne struktury,

sprawdzenie unaczynienia zmiany [35, 36].

Sposrod technik podstawowych MRI istotng role odgry-
waja: sekwencja Ti-zalezna po podaniu $rodka kontrastowego,
sekwencja obrazowania dyfuzji (diffusion-weighted imaging —
DWI) oraz sekwencja podatnosci magnetycznej (susceptibility
weighted imaging — SWI).

W sekwencjach po podaniu $rodka kontrastowego w nie-
prawidtowych tkankach guza dochodzi do uszkodzenia bariery
krew—-modzg, co skutkuje patologicznym wzmocnieniem tego

obszaru. W pismiennictwie opisywana jest dodatnia korelacja
pomiedzy obecnosciag wzmocnienia kontrastowego a wyz-
szym stopniem ztosliwosci glejakow [37].

Sekwencja DWI opiera sie na ocenie swobodnych ruchéw
czasteczek wody. Pozwala wiec okreslic:

budowe komadrkowa zmiany,

obrzek wokét zmiany,

obszary hipoksji wewnatrz guza,

integralnos¢ drég istoty biatej,

wystepowanie uszkodzer pooperacyjnych [38].

Aby w petni oceni¢ dyfuzje, nalezy interpretowac obrazy
DWI facznie z wartosciami pozornego wspdtczynnika dyfuzji
(apparent diffusion coefficient — ADC), ktory widoczny jest auto-
matycznie w postaci mapy ADC. Liczne badania pokazuja, ze
obnizona wartos¢ ADC jest niezaleznym biomarkerem, ktory
Swiadczy o znacznie gorszym rokowaniu zaréwno w glejakach,
jak i chfoniakach maézgu [34].

Z kolei sekwencja SWIjest wysoce czuta na produkty krwio-
pochodne, a takze zwapnienia. UmoZliwia zobrazowanie nawet
bardzo drobnych mikrokrwawier wewnatrz guza, a takze oce-
ne budowy naczyn. Zauwazono takze, ze obecnos¢ krwawienia
i martwicy w obrebie zmiany czesciej wystepujg w glejakach
niskozréznicowanych (HGG) [38].

Sposréd sekwencji zaawansowanych najwieksze znaczenie
ma perfuzja rezonansu magnetycznego (PWI). Wykonuije sie ja
po podaniu kontrastu gadolinowego technika DSC (dynamic
susceptibility contrast) lub DSE (dynamic contrast enhanced),
lub bez podania kontrastu technikg ASL (aterial spin labeling)
[34]. PWI pozwala okresli¢ angiogeneze guza oraz proliferacje
naczyn. W ztosliwych glejakach sg one krete i nieprawidto-
wo wyksztatcone, co skutkuje ich nieszczelnoscia i powoduje
nieprawidtowy przeptyw krwi w moézgu. Badania perfuzyjne
ocenia sie na kolorowych mapach objetosci krwi mdzgowej
(cerebral blood volume — CBV) oraz przepuszczalnosci $cian
naczyn, wyrazonej za pomoca parametru Ktrans [16]. Guzy
o wysokim stopniu ztosliwosci wykazuja zwiekszony parametr
CBV, a takze Ktrans. Uznaje sie, ze parametr rCBV >1,75 (okre-
dlany w stosunku do prawidtowej istoty biatej) moze swiadczy¢
o patologicznej, nowotworowej angiogenezie [16].

Wzrost parametréw perfuzyjnych w badaniach obrazo-
wych podczas dtugofalowej kontroli pacjentéw z LGG ma
zZnaczenie w ocenie progresji stopnia zaawansowania guza,
poniewaz ok. 50% LGG w ciggu 5 lat ulega transformacji do
wyzszego stopnia ztosliwosci. Mozna to wychwyci¢ w ba-
daniu PWI [33]. Ponadto w obrebie obrzeku otaczajacego
glejaki o nizszym stopniu zréznicowania zaobserwowano
takze podwyzszenie parametru rCBV, co $wiadczy o nacieku
guza na otaczajace tkanki — tego nie stwierdza sie w obrzeku
otaczajacym zmiany przerzutowe. PWI umozliwia bardziej
precyzyjna biopsje guza (ktéra powinna by¢ dokonana w cze-
$ci guza o najwyzszej perfuzji), a to z kolei przektada sie na
kwalifikacje do wiasciwego leczenia [39]. Parametr perfuzyjny
Ktrans umozliwia dodatkowg ocene zosliwosci glejakdw. Im
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wieksza przepuszczalnos¢ naczyn, tym prawdopodobienstwo
ztosliwosci jest wyzsze [37].

Spektroskopia rezonansu magnetycznego dostarcza in-
formacji na temat biochemicznego, a takze metabolicznego
profilu tkankowego. W przebiegu glejakow mézgu obserwuje
sie zwiekszenie stezenia choliny (Cho) i spadek N-acetyloaspar-
ginianiu (NAA). Im wyzsze sq wartosci stosunku Cho/NAA oraz
stosunku Ch/Cr (cholina/kreatyna), tym nizszy stopien zréz-
nicowania guza. To oznacza wyzszy stopien jego ztosliwosci
[38]. Dodatkowo Castillo i wsp. wykazali, ze w guzach typu LGG
wartosci stosunku ml/Cr (mioinozytol/kreatyna) sg istotnie
statystycznie wyzsze niz w innych typach guzéw moézgu [40].

Wyzwaniem w leczeniu glejakow jest takie przeprowadzenie
operadji, aby jak najdoktadniej usuna¢ zmiane nowotworowa
bez nadmiernego uszkodzenia zdrowych tkanek mozgowia.
W planowaniu zabiegu bardzo pomocne sg kolejne zaawanso-
wane sekwencje rezonansu magnetycznego: DT i fMRI.

Obrazowanie tensora dyfuzji (DTI) wraz z traktografig
tensora dyfuzji (diffusion tensor tractography — DTT) umozliwia
wykrycie zaburzen kierunku i ciggtosci widkien nerwowych
istoty biatej. Dlatego to badanie moze by¢ stosowane przed
planowanym zabiegiem resekgcji glejaka, poniewaz pomaga
rozréznic naciekanie od przemieszczenia przylegtych do guza
widkien nerwowych istoty biatej [41]. Zmiany w DTl moga
by¢ oceniane ilosciowo — najczesciej za pomoca parametru
frakcjonowanej anizotropii (fractional anisotropy — FA) — im
nizszy jest wspoétczynnik FA, tym wieksze jest uszkodzenie
istoty biatej [41].

Obiecujace rezultaty uzyskuje sie w przypadku czynno-
$ciowego rezonansu magnetycznego (fMRI), jednak metode te
stosuje sie raczej w wyspecjalizowanych osrodkach klinicznych
oraz w badaniach naukowych. fMRI ocenia aktywacje mézgu
poprzez wykrywanie zmian w poziomie natlenienia krwi (se-
kwencja BOLD). Zmniejszony sygnat BOLD wystepuje w korze
mozgowej zajetej przez guz — zwhaszcza w glejakach typu HGG
[38]. Technika ta pozwala na precyzyjne okreslenie stosunku
guza do waznych zyciowo osrodkdw, takich jak: osrodek mowy,
czuciowy, ruchowy, pamieci. Moze mie¢ to istotny wptyw na
planowanie przebiegu zabiegu.

Predykcyjne i prognostyczne znaczenie zmian
genetycznych w glejakach

Mimo ogromnego postepu w diagnostyce molekularnej gle-
jakéw, mozliwosci personalizowanego leczenia, w tym terapii
celowanej, sa nadal ograniczone.

Klasyczne podejscie terapeutyczne dla pacjentdw z GBM,
oparte na ocenie histopatologicznej guza oraz stanu kliniczne-
go, ogranicza sie do resekgji chirurgicznej guza (ktéra nigdy nie
prowadzi do usuniecia catej masy guza, ze wzgledu na nacieko-
wy charakter wzrostu), a nastepnie radioterapii i chemioterapii.

Podstawowym lekiem stosowanym u tych chorych jest
temozolomid, zarejestrowany w 1999 1. do leczenia pacjentow
zanaplastycznym gwiazdziakiem [42], a kolejno w 2005 r.— do

412

leczenia pacjentdw z noworozpoznanym guzem mozgu [43].
Temozolomid jest zwigzkiem alkalizujgcym, czyli jego dziata-
nie polega na dotaczeniu do DNA grupy alkilowej, w efekcie
powstate w ten sposéb liczne mutacje prowadza do smierci
komaorek. Proces ten jest hamowany przez wewngatrzkomor-
kowy system naprawy DNA poprzez wycinanie nieprawidto-
wych zasad (base excision repair — BER). Kluczowym enzymem
w tym mechanizmie jest biatko MGMT (metylotransferaza O6
—metyloguaniny — MGMT), kodowane przez gen MGMT. Utrata
aktywnosci tego genu w drodze hipermetylacji jego promo-
tora (mechanizm epigenetycznej regulacji ekspresji genéw)
prowadzi do uposledzenia naprawy DNA i w konsekwencji do
zwiekszenia efektywnosci alkilujgcych lekow przeciwnowo-
tworowych. Jak stwierdzono, pacjenci z hipermetylacjg pro-
motora genu MGMT lepiej reagujg na leczenie tymi srodkami,
chociaz efekt nie jest tak jednoznaczny, jak oczekiwano [44].
W znacznej mierze wynika to z heterogennosci genetycznej
glejakoéw, ktéra, miedzy innymi, wyraza sie duza zmiennoscia
stopnia hipermetylacji promotora MGMTw réznych obszarach
guza. Tym niemniej, poziom metylacji promotora genu MGMT
jest obecnie zaakceptowanym markerem predykcyjnym dla
stosowania temozolomidu u pacjentéw z glejakami mézgu.

Kolejnym lekiem pomocnym w terapii glejakéw mdzgu
jest przeciwciato monoklonalne, bewacyzumab. Jego dziata-
nie polega na blokowaniu nowotworzenia naczyn w obrebie
masy guza (anti-vascular endothelial growth factor — VEGF).
Bewacyzumab zostat zatwierdzony przez FDA w 2004 r., jako
lek stosowany w przerzutach raka jelita grubego. W 2009 r.
zarejestrowano go do leczenia réznych nowotwordw, w tym
glejakéw maozgu [43].

Obecnie trwaja badania nad nowymi metodami celowane-
go leczenia glejakéw. Przyktadem moga by¢ zwiagzki blokujace
nadmierng aktywnos¢ receptora EGFR za pomocg inhibitorow
kinazy tyrozynowej (tyrosine kinase inhibitors —TKIs). Stosowanie
depatuksyzumabu mafodotinu (koniugowanego przeciwciata
blokujacego EGFR) w kombinacji z temozolomidem wykazato
w drugiej fazie préb klinicznych pozytywne efekty terapeutycz-
ne u pacjentéw z nawrotowym EGFR-dodatnim GBM. Jednak
w trzeciej fazie préb klinicznych nad stosowaniem depatuksy-
zumabu mafodotinu w kombinacji z leczeniem standardowym
w nowo rozpoznanych EGFR-dodatnim GBM, to podejicie
terapeutyczne okazato sie nieskuteczne [10].

Kolejne, zakonczone niepowodzeniem, proby kliniczne
podejmowano w zwiazku ze stosowaniem lekéw kierowanych
na mutacje w genach sciezki sygnatowej PI3K/mTOR, ktéra cze-
sto ulega dysregulacji w GBM bez mutacji IDH, z czesta delecjg
genu PTEN i mutacja PIK3CA lub PIK3R1. Wykazano natomiast
staby pozytywny efekt terapeutyczny monoterapii buparlisy-
bem (inhibitor kinaz tyrozynowych PI3K; pan-PI3K TKI) u pacjen-
téw z nawrotowym PI3K-aktywnym GBM. | znéw bez jedno-
znacznie pozytywnego efektu zakoriczyty sie proby kliniczne
nad zastosowaniem inhibitorow VEGF i multiinhibitoréw kinaz
tyrozynowych celowanych nazmiany w genach modulujacych



mikrosrodowisko guza. Natomiast wyniki wstepnych badan
nad podawaniem pacjentom z glejakami takich lekow, jak np.
wemurafenib (u pacjentéw z GBM i mutacja BRAF V600E oraz
kombinadji inhibitoréw BRAF/MEK), dabrafenib i trametynib,
stosowanych z sukcesem w terapiach celowanych innych
nowotwordw, s3 obiecujace.

Istotnym kierunkiem wydaja sie badania nad inhibitorami
produktow gendw fuzyjnych, ktére wystepuja w prawie 55%
GBM (jak np. FGFR, MET, NTRK i rzadziej fuzje EGFR, ROS1, PDGFRA
i NTRK), a posroéd ktorych okoto 10% stanowig fuzyjne kinazy,
dla ktérych znane sg inhibitory zatwierdzone do stosowania
klinicznego w innych guzach (jak np. larotrektynib i entrektynib,
zatwierdzone przez FDA do stosowania u pacjentdw z guzami
litymi i fuzjg NTRK) [10].

Zmiany molekularne stanowig réwniez markery rokow-
nicze. Stwierdzono, ze GBM bez mutacji genéw IDH majg
bardziej agresywny przebieg kliniczny niz guzy z mutacjami
tych genéw. Podobnie guzy z mutacjami genu TERT bez mu-
tacji IDH dajag gorsze rokowania. Tymczasem skapodrzewiaki
z kodelecja 19/19p i mutacjami gendw /DH maja tagodniejszy
przebieg kliniczny. Podobnie fagodniejszego przebiegu cho-
roby, a tym samym lepszego rokowania, mozna oczekiwac,
jesli w komorkach GBM wystepujg mutacje genu ATRX. Dla
tych guzdéw charakterystyczne jest, ze mutacje w genie ATRX
prawie nigdy nie wystepuja réwnoczesnie z kodelecja 19/19p.
Lepsze rokowanie co do przezycia maja pacjenci, u ktérych
w komdrkach GBM hipermetylacji promotora genu MGMT
towarzyszy kodelecja 1g/19p [6, 45].

Podsumowanie

Badania genetyczne i radiologiczne odgrywaja obecnie
ogromnga role w rozpoznawaniu, ustalaniu terapii oraz ro-
kowania u pacjentow z glejakami mozgu. W zwigzku z tym
aktualnie prowadzone sg intensywne prace nad korelacjg po-
miedzy specyficznymi cechami obrazowymi glejakéw a ich
klasyfikacjg molekularna.

Jedna z nich jest objaw obserwowany w badaniu MR,
tzw. T>-FLAIR mismatch sign, ktéry okazat sie wysoce specyficz-
ny dla rozlanych gwiazdziakéw z mutacjg IDH i bez kodelecji
1p/19q [46,47]. Z kolei brak tego objawu jest charakterystycz-
ny dla skapodrzewiakéw. Dla glejakéw z mutacja IDH charak-
terystyczne jest réwniez wystepowanie w MRS metabolitu
2-HG [48]. W badaniu MRI w glejakach z amplifikacjg EGFR
stwierdzono istotnie statystycznie czestsze wystepowanie
restrykcji dyfuzji w sekwencji DWI wraz z wysoka perfuzjg
(rCBV > 3,0) w sekwencji PWI, a takze lokalizacje w lewym
pfacie skroniowym [49]. W badaniu MRI wykazano rowniez
korelacje ze wzorcem molekularnym cech teksturalnych,
fraktalnych i wolumetrycznych rozlanych glejakéw niskiego
stopnia ztosliwosci, ocenianych za pomoca specjalnego al-
gorytmu komputerowego [45].

Obserwowany w ostatnich latach rozwdj zaawansowanych
technik rezonansu magnetycznego pozwala w nieinwazyjny

sposéb oceni¢ zardwno morfologie, jak i biologiczne cechy
guzéw mozgu, a takze — w niektérych przypadkach — po-
dejrzenie zmian genetycznych. Przektada sie to na coraz bar-
dziej precyzyjng wstepng ocene ztosliwosci guzéw. Dzieki
temu bardziej precyzyjnie mozna okresli¢ rokowanie pacjenta
i szybciej zakwalifikowac go do wiasciwego sposobu leczenia.
Jednakze zaleznosci radiologiczno-molekularno-genetyczne
w glejakach mézgu wymagaja dalszych wnikliwych badan,
aby doktadnej oceni¢ ich uzytecznos¢ kliniczna.
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Plain language in scientific writing

Tytut i streszczenie — najwazniejsze elementy artykutu
naukowego

Wojciech M. Wysocki' %3, Agnieszka Wrzesierr!, Tomasz Piekot*

'"Redakcja Naukowa, Narodowy Instytut Onkologii im. M. Sktodowskiej-Curie - Paristwowy Instytut Badawczy, Warszawa
?Klinika Chirurgii Ogdlnej, Onkologicznej i Naczyniowej, 5. Wojskowy Szpital Kliniczny z Poliklinikq w Krakowie, Krakéw
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Czy nam sie to podoba, czy nie — tytut i streszczenie artykutu
naukowego to dla przewazajacej grupy odbiorcéw jedyna
cze$¢ wynikéw prac badawczych, z jaka sie zapoznaja. Po-
twierdzaja to dane z serweréw wydawcédw medycznych — 80%
czytelnikow czyta tylko tytuty i streszczenia. Dlatego te dwa
elementy formutujmy szczegodlnie starannie i klarownie.

Dobry tytut to wieksze szanse na cytowanie
Tytut artykutu naukowego musi by¢ sformutowany prosto
i jednoznacznie nawigzywac do problematyki badawczej, ktd-
rej dotyczy caty tekst. Powinien wskazywac na najwazniejszy
wynik przeprowadzonych badan. Ma takze przykuwac uwage
potencjalnego czytelnika, ktory przeglada rekordy PubMedu
lubinnej tego typu bazy bibliograficznej. W dodatku te wszyst-
kie funkcje tytutu autorzy musza zawrze¢ w kilku lub kilkunastu
sfowach. Warto zerknag¢ na dwa autentyczne tytuty z obszaru
badar podstawowych:

H3K4 Methyltransferase Activity Is Required for MLL4 Protein

Stability

Discrepant susceptibility to gentamicin despite amikacin re-

sistance in Klebsiella pneumoniae by VITEK 2 represents false

susceptibility associated with the armA 165 rRNA methylase

gene

Pierwszy lekarzowi bez doswiadczenia badawczego w za-
kresie biologii i biochemii pozwala bez wysitku stwierdzi¢,
ze wymieniony enzym o aktywnosci metylotransferazy jest
niezbedny, aby utrzymac stabilnos¢ wskazanego biatka. Ten
tytut spetnia wszystkie okreslone wczesniej funkcje.

Natomiast drugi tytut trzeba co najmniej kilka razy przeczy-
ta¢, a i tak nadal nie bardzo wiadomo, co jest istotg odkrycia,
ktére autorzy opisujg w artykule. Trudnos¢ ze zrozumieniem
tytutu znacznie zmniejsza szanse na zacytowanie tego owocu
pracy badawczej. A przeciez liczba cytowan jest powszechnie
stosowanym miernikiem dziafalnosci naukowe;j.

Warto tez pamieta¢, by tytut artykutu nie przypominat
tytutu wystapienia na konferencji. To dwa rézne gatunki, ktére
rzadza sie swoimi prawami. Tytut referatu konferencyjnego
ma przyciggac¢ uwage. Czesto wiec przed czedcig wiasciwg
tytutu pojawia sie fragment perswazyjny (cytat znanej osoby,
metafora, pytanie, np. Cichy zabdjca. Analiza. ..). Tytut artykutu
naukowego za$ warto podporzadkowac zasadom search en-
gine optimization (SEO). Powinny sie w nim znaleZ¢ wszystkie
sfowa kluczowe, ktére mogliby wpisa¢ do wyszukiwarek ba-
dacze analizujgcy stan badan [1].

Struktura streszczenia ma znaczenie

Kolejnym fragmentem artykutu naukowego jest jego stresz-
czenie. Po pierwsze, streszczenie powinno byc¢ przygotowane
zgodnie z wymaganiami danego pisma — najczesciej stresz-
czenia prac oryginalnych muszg by¢ ustrukturyzowane, czyli
podzielone na czesci (wstep, metodyka, wyniki, wnioski).

Po drugie, streszczenie moze zawierac ograniczong — zwy-
kle dos¢ matg - liczbe stéw. Dlatego w streszczeniu kazde
sfowo ma znaczenie. Ta czes¢ artykutu powinna nies¢ wszystkie
informacje, ktére dotycza badanej grupy chorych i uzyska-
nych wynikéw (zwiaszcza tych, ktdre stanowia novum i moga
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przyczyni¢ sie do zwiekszania zainteresowania catoscia pracy
i wzrostu liczby jest cytowan). Warto takze w sposéb gteboko
przemyslany umiesci¢ w streszczeniu najwazniejsze wyniki
w formie liczb oraz wskaza¢ wnioski.

Najwiekszym btedem streszczenia jest redagowanie
go jako opowiesci o tekscie (w tej pracy opisane zostaty.. .,
w czesci trzeciej przedstawiono...). Badaczy poszukujacych
dla siebie bibliografii nie interesuje zawarto$¢ tekstu. Im naj-
bardziej zalezy na poznaniu przebiegu i wynikéw badan. Piszac
streszczenie, myslmy wiec o badaniach i opisujmy je szcze-
gotowo. Wskazujmy przewidywania i omawiajmy to, co nas
zaskoczyto. Tworzmy wciggajaca historie petng szczegotow.
Dzis to najwazniejsze czynniki zapewniajace wiedzy naukowe;j
bibliometryczna wirusowos¢ [2].

Nie traktujmy tytutu i streszczenia artykutu naukowego po
macoszemu. Nie piszmy ich w ostatniej chwili przed ztozeniem
manuskryptu w redakcji. Poswie¢my czas, aby dobrze je przy-
gotowac. Bedzie to z pozytkiem dla nas, nauki i czytelnikow.
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Nowotwory neuroendokrynne uktadu pokarmowego —
kompendium dla chirurgdw i patomorfologéw

Niedawno ukazat sie 21. tom serii wydaw-
niczej Polskiego Towarzystwa Chirurgii
Onkologicznej Biblioteka chirurga onkologa
redagowanej przez Arkadiusza Jeziorskie-
go. Ksigzka poswiecona jest nowotworom
neuroendokrynnym ukfadu pokarmowego.
Zaplanowano jg jako kompendium wiedzy
dla chirurgéw i patomorfologdw, stagd oczy-
wisty udziat - jako redaktorki tomu — Anny
Nasierowskiej-Guttmejer, ekspertki w dzie-
dzinie patomorfologii.

Ksigzke podzielono na 11 rozdziatéw.
W pierwszym omodwiono epidemiologie
i 0gdlne zasady diagnostyki klinicznej i pa-
tomorfologicznej tej rzadkiej i stanowigcej
wyzwanie kliniczne grupy nowotworéw
przewodu pokarmowego. W kolejnych
dwdch rozdziatach autorzy prezentuja mozliwosci diagnostyki
obrazowej i narzedzia wykorzystywane w tym celu (w tym me-
tody obrazowania czynnosciowego) oraz zalecenia kliniczne
dotyczace rozpoznawania guzéw nalezacych do tej grupy
i réznych metod ich leczenia (endoskopia, metody operacyjne,
analogi somatostatyny, metody radioizotopowe, leczenie celo-
wane i klasyczna chemioterapia). Wymienione trzy pierwsze
rozdziaty maja charakter ogélny i dobrze wprowadzaja czytel-
nikow do kolejnych czesci ksigzki.

W rozdziatach od 4. do 10. odrebnie omowiono swoiste
cechy i zasady postepowania dotyczace nowotwordw neu-

1® | BIBLIOTEKA
CHIRURGA
ONKOLOGA

Redaktor navkowy serii: Arkadiusz Jeziorski

Nowotwory neuroendokrynne
uktadu pokarmowego

— kompendium dla chirurgéw
i patomorfologéw

roendokrynnych, ktére rozwijaja sie w po-
szczegdlnych narzadach: zofadku, trzustce
(dwa rozdziaty — jeden po$wiecono guzom
hormonalnie nieczynnym, a drugi — wy-
dzielajacym), wyrostku robaczkowym, po-
zostatej czescijelita grubego oraz watrobie
(zarbwno przerzuty nowotworow neuro-
endokrynnych do watroby, jak i pierwotne
nowotwory watroby).

Ostatni rozdziat zostat przygotowany
dla lekarzy, ktérzy rutynowo otwieraja jame
brzuszng - dla chirurgéw i ginekologdw.
Przedstawiono w nim konkretne przypadkikli-
niczne, omoéwiono diagnostyke mikroskopo-
wa i w wyodrebnionej czesci opisano klinicznie
ViamEDicA istotne informacje dla kazdego przypadku.
Ksigzka Nowotwory neuroendokrynne
uktadu pokarmowego — kompendium dla chirurgéw i patomor-
fologdw jest zwieztym i praktycznym Zrédtem informacji na
temat rzadkiej i stanowigcej czesto wyzwanie diagnostyczne
grupy NOWotworow.

Wojciech M. Wysocki

Biblioteka Chirurga Onkologa. Tom 21.
Nowotwory neuroendokrynne uktadu
pokarmowego - kompendium dla chirurgéw
i patomorfologow

Redakcja: Anna Nasierowska-Guttmejer

Via Medica, Gdarisk 2021
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Program V Kongresu Onkologii Polskiej

W zwigzku ze zblizajagcym sie V Kongresem Onkologii Polskiej,
ktory odbedzie sie w dniach 20-23 pazdziernika 2021 r, zache-
camy do zapoznania sie z programem edukacyjnym. Jest on
dostepny na stronie: www.kongres.pto.med.pl.

Raport: Kompleksowa opieka onkologiczna - jak podnies¢
jej jakosc?

Nowoczesna, skoordynowana i kompleksowa opieka nad pa-
cjentami z chorobami nowotworowymi staje sie standardem
w ochronie zdrowia. Skuteczne przeprowadzenie pacjenta po
jego indywidualnej sciezce — od podejrzenia choroby az po
rehabilitacje po zakonczonym leczeniu — wymaga doskona-
fej organizacji pracy osrodka onkologicznego. Kazdy szpital
ma inne uwarunkowania, chocby takie jak rozmieszczenie
budynkow, wykorzystywane systemy informatyczne, liczba
pacjentow czy pracownikow, jednakistnieja uniwersalne algo-
rytmy, ktore sa niezbedne, aby zapewni¢ odpowiednig jako$c
opieki. Metody, jakimi warto sie postuzy¢ w celu opracowania
optymalnego modelu dziatania placéwki, przedstawia raport
z projektu Standardy obstugi pacjentéw w ramach leczenia raka
piersi przygotowany pod patronatem PTO. Raport mozna prze-
czyta¢ na stronie: www.pto.med.pl.

Narodowy Instytut Onkologii dotaczyt do OECI
Narodowy Instytut Onkologii im. Marii Sktodowskiej Curie
- Panstwowy Instytut Badawczy (NIO-PIB) dotgczyt do Orga-
nizacji Europejskich Instytutéw Onkologicznych (Organisation
European Cancer Institute — European Economic Interest Gro-
uping c/o Fondation Universitaire, OECI-EEIG). Zrzesza ona po-
nad 100 najwazniejszych europejskich osrodkdw zajmujacych
sie diagnostyka i leczeniem chorych na nowotwory, edukacja
oraz prowadzeniem badan naukowych w onkologii. Wiecej
informacji na stronie internetowej NIO-PIB.

Wywiady i artykutly

Raport: Wptyw pandemii COVID-19 na system opieki on-
kologicznej

Spadek liczby rozpoznan nowotwordéw podczas pandemii sza-
cowany jest w Polsce na 10-20% — podaje prof. Piotr Rutkowski,
kierownik projektu kompleksowo podsumowujgcego opieke

418

onkologiczng w dobie $wiatowego kryzysu. — Przeanalizo-
walismy liczbe rozpoznar i procedur, jakie byty wykonywane
w danych okresach — méwi prof. Piotr Rutkowski, zastepca dy-
rektora NIO ds. Narodowej Strategii Onkologicznej i Badar Kli-
nicznych, gtéwny autor raportu. — Zgodnie z przewidywaniami,
najbardziej dotknieta skutkami pandemii zostata profilaktyka.
Wynikato to prawdopodobnie z dwdéch rzeczy: po pierwsze
pacjenci bali sie stuzby zdrowia, bali sie wychodzi¢ zdomu i nie
zgtaszali sie na badania profilaktyczne. Po drugie, czes$¢ miejsc,
gdzie mogliby te badania wykona¢, byta po prostu zamknieta
i niedostepna. Najbardziej ucierpiata cytologia, czyli badania
przesiewowe w kierunku raka szyjki macicy. Mammografia
po duzym spadku wrécita do poréwnywalnego poziomu.
| na koniec: rehabilitacja. W okolicach lockdownu wiekszo$¢
osrodkéw rehabilitacyjnych nie dziatato. Ograniczone byty
dziatania okoto medyczne, a nie stricte ratujace zycie.

Zrodto: mzdrowiepl

Rekomendacje dla polskiej onkologii w dobie pandemii
Raport: Wptyw pandemii COVID-19 na system opieki onkolo-
gicznej przygotowany przez ekspertdw m.in. z Narodowego
Instytutu Onkologii w Warszawie obrazuje mocne i stabe strony
naszej onkologii w okresie pandemii oraz podsuwa, jakie ob-
szary powinny ulec zmianie w najblizszej przysztosci. — Z ra-
portu wynika, jak wazna jest spdjna komunikacja, pozwalajaca
pacjentom trafi¢ do osrodkdw onkologicznych, ktére stale
pracowaty podczas pandemii — mowi dr Adam Maciejczyk,
dyrektor Dolnoslgskiego Centrum Onkologii i wspotautor ra-
portu. — Ta komunikacja musi by¢ nastawiona na wsparcie
pacjenta w decyzji, ze ma sie zgtosi¢ na badania profilaktyczne,
na badania diagnostyczne. Taka komunikacja dobrze zadziatata
w pilotazu Krajowej Sieci Onkologicznej w momencie, w kté-
rym wykorzystalismy infolinie onkologiczng i inne narzedzia
do komunikacji.

Zrodto: mzdrowiepl

Konferencje i wydarzenia z udziatem czionkéw
Zarzadu Gtéwnego PTO
29 lipca 2021 r. odbyta sie IV edycja konferencji The best
way to predict the future is to create it. Zorganizowata jg
Fundacja Kulskich. Tytut tegorocznej edycji brzmiat: Zdrowa


http://www.kongres.pto.med.pl
http://www.pto.med.pl

Przysztosc, Polskitad, KPO — kluczowe inicjatywy dla wzmoc- - 10sierpnia 2021 r. odbyto sie lll Spotkanie Rady Ekspertéw

nienia systemu ochrony zdrowia w Polsce. Udziat w wydarze- ds. Onkologii w ramach Medycznej Racji Stanu, w ktorym
niu wziat Przewodniczacy Zarzadu Gtéwnego PTO, Adam uczestniczyli cztonkowie Zarzadu Gtéwnego PTO: Maciej
Maciejczyk. Krzakowski, Adam Maciejczyk i Pawet Wiechno.
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Metronomic capecitabine as adjuvant therapy
in locoregionally advanced nasopharyngeal
carcinoma: a multicentre, open-label, parallel-
group, randomised, controlled, phase 3 trial
ChenY., Liu X., Zhou Q. i wsp.

Lancet, 2021; 398:303-313

Ryzyko nawrotu u chorych na miejscowo zaawansowanego
raka nosogardta jest wysokie pomimo duzego udziatu cat-
kowitych odpowiedzi po standardowym leczeniu (radykalna
jednoczesna radiochemioterapia z lub bez zastosowania
indukcyjnej chemioterapii). Dodatkowe leczenie uzupet-
niajgce moze zmniejszy¢ ryzyko nawrotu i zgonu. Korzysé
7 zastosowania uzupetniajacej chemioterapii u chorych na
raka nosogardta pozostaje kontrowersyjna, co wskazuje na
potrzebe opracowania bardziej skutecznych opcji leczenia
uzupetniajacego.

Metody. Wieloosrodkowe otwarte badanie Ill fazy z grupa
kontrolng przeprowadzono w 14 szpitalach w Chinach. Cho-
rych (w wieku 18-65 lat) na histopatologicznie potwierdzo-
nego miejscowo-regionalnie zaawansowanego raka nosowej
czesci gardfa (stopien lll-IVa, z wytgczeniem T3-4N0 i T3N1),
bez odlegtych przerzutéw, u ktérych po radykalnej radioche-
mioterapii uzyskano catkowita remisja, w stanie ogélnym (oce-
nianym wedtug skali Eastern Cooperative Oncology Group
[ECOG]) 0-1,z prawidtowymi parametrami hematologicznymi,
nerkowymi i watrobowymi, przydzielano losowo (w stosunku
1:1) 12-16 tygodni po radioterapii do leczenia kapecytabina
podawang metronomicznie (650 mg/m? doustnie dwa razy
dziennie przez rok) lub do obserwacji. Chorych stratyfikowano
wedtug osrodka oraz zastosowania indukcyjnej chemiotera-
pii. Pierwszorzedowym punktem koricowym byt czas wolny
od niepowodzenia, okreslany jako czas od randomizacji do
nawrotu choroby (przerzuty odlegte lub nawrét miejscowo-
-regionalny) lub do zgonu z jakiejkolwiek przyczyny w grupie
zgodnej z intencjg leczenia. Bezpieczeristwo byto oceniane
u wszystkich chorych, ktérzy otrzymali przynajmniej jedng
dawke kapecytabiny lub zostali poddani obserwacji.
Wyniki. Sposréd 675 chorych wiaczonych do badania od
25 stycznia 2017 do 25 pazdziernika 2018 roku, 406 przy-
dzielono losowo do leczenia kapecytabing (n = 204) lub do
obserwacji (n = 202). Po obserwacji, ktdrej mediana wynosita
38 miesiecy (przedziat miedzykwartylowy [interquartile range
- IQR] 33-42) zaobserwowano 29 zdarzer (14%) — nawrotow
lub zgondw — wsrdd leczonych kapecytabing oraz 53 (26%)
—wérod poddanych obserwacji. Udziat 3-letnich przezy¢ wol-
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nych od niepowodzenia byt znaczaco wyzszy wsrdd leczonych
kapecytabing (85,3% [95% przedziat ufnosci [confidence inte-
rval - C1]1 80,4-90,6]) niz wérod poddanych obserwadji (75,7%
[69,9-81,9]), ze wspdtczynnikiem ryzyka 0,50 (95% C10,32-0,79;
p = 0,0023). Dziatania niepozadane w stopniu 3. zaobserwo-
wano u 35 sposrédd 201 chorych (17%) w grupie leczonych
kapecytabing oraz u 11 sposréd 200 (6%) wsréd poddanych
obserwacji. Zespot reka—stopa byt najczestszym dziataniem
niepozadanym zwigzanym z przyjmowaniem kapecytabiny
(u 18 chorych [9%] w stopniu 3.). U jednego chorego (<1%)
leczonego kapecytabing stwierdzono neutropenie w stop-
niu 4. W zadnej z grup nie stwierdzono zgonu zwigzanego
z leczeniem.

Whioski. Zastosowanie metronomicznie podawanej kape-
cytabiny w leczeniu uzupetniajagcym po radiochemioterapii
u chorych na miejscowo zaawansowanego raka nosogardtfa
znaczaco wydtuzyto czas wolny od niepowodzen przy akcep-
towalnym profilu bezpieczeristwa. Kapecytabina podawana
metronomicznie moze odgrywac role w uzupetniajgcym le-
czeniu chorych na raka nosogardta.

Central venous access devices for the delivery
of systemic anticancer therapy (CAVA):
arandomised controlled trial

Moss J., Wu O., Bodenham A. i wsp.

Lancet, 2021; 398: 403-415

W onkologicznym leczeniu systemowym (systemic anticancer
treatment — SACT) jako wktucia centralne stosuje sie cewniki
Hickmana (Hickman-type tunnelled catheters), cewniki cen-
tralne wprowadzane obwodowo (peripherally inserted central
catheters — PICCs) i porty naczyniowe (totally implanted ports
— PORTs). Porownano odsetek powikfan i koszt tych trzech
urzadzen w celu okreslenia dostepnosci, klinicznej skuteczno-
$ci i efektywnosci kosztowej u chorych poddawanych SACT.

Metody. Przeprowadzono otwarte wieloosrodkowe badanie
(Cancer and Venous Access [CAVA]) porownujace trzy urza-
dzenia stosowane do uzyskania dostepu centralnego: PICC
vs cewnik Hickmana (réwnowaznos¢; 10% margines), PORT
vs cewnik Hickmana (wyzszo$¢; 15% margines) i PORT vs PICC
(wyzszo$¢; 15% margines). Do badania wigczano dorostych
chorych (wiek =18 lat) w 18 osrodkach w Wielkiej Brytanii,
ktorzy przeszli SACT (=12 tygodni) z powodu nowotworu litego
lub nowotworéw hematologicznych. Mozliwe byty 4 opcje
randomizacji: cewnik Hickmana vs PICC vs PORT (2:2:1), PICC
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vs cewnik Hickmana (1:1), PORT vs cewnik Hickmana (1:1)
i PORT vs PICC (1:1). Chorych stratyfikowano wedtug wskaZnika
masy ciata, rodzaju nowotworu, danych dotyczacych wcze-
$niej uzywanych urzgdzen i trybu leczenia. Pierwszorzedowym
punktem koricowym byt udziat powiktar (cechy zakazenia,
zakrzepica zylna, zator ptucny, niemoznos¢ pobierania krwi
lub uszkodzenie mechaniczne) ocenianych do chwili usuniecia
urzadzenia, wycofania sie chorego z badania lub do zakoricze-
nia rocznej obserwacji.

Wyniki. Sposrédd 2714 chorych witaczonych do badania od
8 listopada 2013 do 28 lutego 2018 roku, 1061 przydzielono
losowo do nastepujacych poréwnan: PICC vs cewnik Hickmana
n =424 (odpowiednio 212 [50%] i 212 [50%]); PORT vs cewnik
Hickmana n =556 (odpowiednio 253 [46%)] i 303 [54%]) i PORT
vs PICC n =346 (odpowiednio 147 [42%] i 199 [58%]). Podobny
udziat powikfan zaobserwowano dla PICCs (110 sposrod 212
[52%)]) i cewnikow Hickmana (103 sposrdd 212 [49%)). Mimo ze
obserwowana réznica wynosita mniej niz 10%, rbwnowaznosc¢
PICCs nie zostata potwierdzona (iloraz szans [odds ratio — OR]
1,15 [95% Cl 0,78-1,71]), prawdopodobnie z powodu niewy-
starczajgcej mocy. Udziat powiktar po zatozeniu PORTs byt
nizszy w poréwnaniu z cewnikiem Hickmana (odpowiednio
29% [73 sposrédd 253]1143% [131 sposréd 303]; OR 0,54; 95%
Cl0,37-0,77) oraz w poréwnaniu z PICCs (odpowiednio 32%
[47 sposrdd 1471 vs 47% [93 sposrédd 199]; OR 0,52; 0,33-0,83).
Whioski. Porty naczyniowe sg bardziej korzystne i bezpieczne
od cewnikéw Hickmana i PICCs u wiekszosci chorych podda-
wanych onkologicznemu leczeniu systemowemu. Powinny
by¢ stosowane u wiekszosci chorych leczonych systemowo
z powodu nowotwordw litych.

KTE-X19 for relapsed or refractory adult B-cell
acute lymphoblastic leukaemia: phase 2 results
of the single-arm, open-label, multicentre
ZUMA-3 study

Shah B., Ghobadi A., Oluwole O. i wsp.

Lancet, 2021; 398: 491-502

Pomimo stosowania nowoczesnych sposobdw leczenia
i konsolidacji w postaci alogenicznego przeszczepienia ko-
maorek macierzystych, wyniki leczenia dorostych chorych
na nawrotowg lub oporng ostrg biataczke limfoblastyczng
B-komorkowa pozostaja zte. Konieczne sa skuteczniejsze
sposoby leczenia.

Metody. W miedzynarodowym wieloosrodkowym jednora-
miennym otwartym badaniu Il fazy ZUMA-3 oceniono skutecz-
nos¢ i bezpieczenstwo leczenia limfocytami T z chimerowym
receptorem antygenowym (chimeric antygen receptor — CAR)
anty-CD19 KTE-X19 u dorostych chorych na nawrotowg lub

oporng ostrg biataczke limfoblastyczng B-komarkowa. Do ba-
dania wigczano chorych powyzej 18. roku zycia (rz), w stanie
sprawnosci 0—1 ocenionym wedtug skali ECOG, z obecnoscig
komarek nowotworowych w szpiku kostnym (>5% blastow)
w 25 osrodkach w USA, Kanadzie i Europie. Po leukaferezie
i kondycjonujacej chemioterapii, chorzy otrzymali pojedynczy
wlew KTE-X19 (1 x 10°komérek CAR-T na kilogram masy ciafa).
Pierwszorzedowym punktem korcowym byt udziat catkowi-
tych odpowiedzi lub catkowitych odpowiedzi z niekomplet-
ng odpowiedzig hematologiczng wedtug oceny centralnej
komisji, a drugorzedowymi — czas trwania odpowiedzi, udziat
przezy¢ wolnych od nawrotu, catkowity czas przezycia, brak mi-
nimalnej choroby resztkowej (minimal residual disease — MRD)
oraz udziat alogenicznych przeszczepiert komorek macierzy-
stych. Analize skutecznoscii bezpieczeristwa przeprowadzono
w grupie zgodnej z intencjg leczenia (wszyscy chorzy, ktérzy
otrzymali dawke KTE-X19).

Wyniki. Od 1 pazdziernika 2018 do 9 pazdziernika 2019 roku
wigczono do badania 71 chorych oraz przeprowadzono u nich
leukafereze. KTE-X19 zostato z powodzeniem wyprodukowa-
ne dla 65 (92%) i podane 55 chorym (77%). Mediana wieku
leczonych chorych wyniosta 40 lat (IQR 28-52). Po obserwacji
o medianie wynoszacej 16,4 miesigca (13,8-19,6) u 39 cho-
rych (71%; 95% Cl 57-82, p < 0,0001) stwierdzono catkowitg
odpowied? albo catkowitg odpowied? z niepetna regeneracja
hematologiczna, a catkowitg odpowiedZ — u 31 chorych (56%).
Mediana czasu trwania odpowiedzi wynosita 12,8 miesigca
(95% Cl 8,7—-nie do oszacowania), mediana przezycia wolne-
go od nawrotu — 11,6 miesigca (2,7-15,5), a mediana catko-
witego przezycia 18,2 miesigca (15,9-nie do oszacowania).
Mediana catkowitego czasu przezycia nie zostata osiggnieta;
u 38 chorych (97%) nie stwierdzono MRD. Dziesieciu chorych
(18%) poddano alogenicznemu przeszczepieniu komorek
macierzystych po wlewie KTE-X19. Najczestszym dziataniem
niepozadanych w stopniu 3. lub wyzszym byta niedokrwistos¢
(27 chorych [49%] ) i goraczka (20 chorych [36%)]). U 14 cho-
rych (25%) wystapity zakazenia w stopniu 3. lub wyzszym.
Stwierdzono dwa dziatania niepozadane w stopniu 5. zwigzane
z KTE-X19 (wgtobienie mdzgu i wstrzas toksyczny). Zespot
uwalniania cytokin w stopniu 3. lub wyzszym zaobserwowano
u 13 chorych (24%), a zdarzenia neurologiczne w stopniu 3. lub
wyzszym —u 14 (25%).

Whioski. Zastosowanie KTE-X19 wigzato sie z wysokim udzia-
fem catkowitych odpowiedzi lub catkowitych odpowiedzi
Z niepetna regeneracjg hematologiczng u dorostych chorych
na nawrotowg lub oporng ostrg biataczke limfoblastyczng
B-komorkowa, przy akceptowalnym profilu bezpieczenstwa.
Nie osiggnieto mediany catkowitego przezycia wsréd bada-
nych chorych. Podanie KTE-X19 moze sie wigzac z uzyskaniem
dtugotrwatych korzysci w tej grupie chorych.
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Stereotactic body radiotherapy versus
conventional external beam radiotherapy in
patients with painful spinal metastases: an
open-label, multicentre, randomised, controlled,
phase 2/3 trial

Sahgal A., Myrehaug S., Siva S. i wsp.

Lancet Oncology, 2021; 22: 1023-1033

Standardem leczenia paliatywnego u chorych z przerzuta-
mi w obrebie kregostupa jest konwencjonalna radioterapia,
jednakze catkowite ustapienie bélu udaje sie uzyskac jedynie
u 10-20% chorych. W stereotaktycznej radioterapii stosuje sie
wysokie, ablacyjne dawki promieniowania. Poréwnano catko-
witg odpowiedz w zakresie bolu po radioterapii stereotaktycz-
nej lub konwencjonalnej u chorych z bolesnymi przerzutami
w kregostupie.

Metody. W otwartym wieloosrodkowym kontrolowanym
badaniu II/ll fazy, prowadzonym w 13 osrodkach w Kana-
dzie i 5 osrodkach w Australii, chorych po 18. rz. z bolesnymi
przerzutami w obrebie kregostupa (=2 punktdw w skali bolu)
potwierdzonymiw badaniu rezonansem magnetycznym (ma-
gnetic resonanse imaging — MRI), u ktérych napromieniany
obszar nie obejmowat wiecej niz trzy przylegajace do siebie
kregi, w stanie sprawnosci 0-2 wedtug skali ECOG, oraz w skali
niestabilnosci kregostupa <12, bez neurologicznych objawdw
ucisku rdzenia kregowego, przydzielano losowo (1:1) do radio-
terapii stereotaktycznej (w dawce 24 Gy w 2 frakcjach) lub kon-
wencjonalnej (w dawce 20 Gy w 5 frakcjach). Czynnikami stra-
tyfikacyjnymi byty: radiowrazliwos¢ guza, obecnos¢ lub brak
masy guza w badaniach obrazowych (naciek pozaszkieletowy,
zewnatrzoponowy lub oba) i osrodek. Pierwszorzedowym
punktem koricowym byt udziat chorych z catkowitym ustapie-
niem bolu po 3 miesigcach od radioterapii. Pierwszorzedowy
punkt koncowy oceniano w grupie zgodnej z intencjg lecze-
nia, a bezpieczenstwo i analize jakosci — w grupie poddanej
leczeniu (chorzy, ktérzy otrzymali przynajmniej jedng frakcje
radioterapii).

Wyniki. Od 4 stycznia 2016 do 27 wrzesnia 2019 roku
229 chorych wigczono do badania i przydzielono losowo do
radioterapii konwencjonalnej (n = 115) lub stereotaktycznej
(n=114). Wszyscy chorzy zostali wigczeni do analizy zgodnej
z intencja leczenia. Mediana obserwacji wynosita 6,7 miesia-
ca (IQR 6,3-6,9). Catkowite ustgpienie bolu po 3 miesigcach
stwierdzono u 40 sposrdd 114 chorych (35%) wsréd podda-
nych radioterapii stereotaktycznejiu 16 sposrdd 115 (14%) po
radioterapii konwencjonalnej (wspodtczynnik ryzyka 1,33, 95%
Cl1,14-1,55;p=0,0002). Ta znamienna réznica zostata potwier-
dzona w analizie wieloczynnikowej (iloraz szans 3,47, 95% Cl
1,77-6,80; p = 0,0003). Najczestszym dziataniem niepozadanym
w stopniu 3.1 4. byt bél w stopniu 3. (5 sposréd 115 chorych
[49%)] po radioterapii konwencjonalnej vs 5 sposréd 110 chorych
(5%) po radioterapii stereotaktycznej. Nie stwierdzono zgondw
zwigzanych z leczeniem.
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Whnioski. Radioterapia stereotaktyczna w dawce 24 Gy
w 2 frakcjach bardziej skutecznie znosi bol w poréwnaniu
z konwencjonalng radioterapig w dawce 20 Gy w 5 frakcjach.
Zastosowanie konformalnej, sterowanej obrazem, radioterapii
stereotaktycznej z eskalacjg dawki jest wiasciwym postepowa-
niem stosowanym w celu kontroli bélu w leczeniu paliatyw-
nym wybranych chorych z bolesnymi przerzutami w obrebie
kregostupa. Potrzebna jest wieksza $wiadomos¢ specjalistycz-
nego i wielodyscyplinarnego postepowania w opiece nad
chorymi pod koniec zycia.

Neoadjuvant durvalumab with or without
stereotactic body radiotherapy in patients with
early-stage non-small-cell lung cancer: a single-
centre, randomised phase 2 trial

Altorki, N., McGraw T., Borczuk A. i wsp.

Lancet Oncol.,, 2021; 22: 824-835

W badaniach Il fazy udziat znamiennych patologicznych
odpowiedzi po przedoperacyjnym leczeniu anty-PD-1 lub
anty-PD-LT wyniost 15-45% u chorych na wczesnego nie-
drobnokomaérkowego raka ptuca. Istniejg dowody na immuno-
modulujace dziatanie stereotaktycznej radioterapii u chorych
na zaawansowanego niedrobnokomérkowego raka ptuca
(NDRP). Oceniono immunomodulujacy wptyw radioterapii
stereotaktycznej na zwiekszenie odpowiedziimmunologicznej
zwiazanej z podawaniem durwalumabu, przeciwciata anty-
-PD-L1 u chorych na wczesnego raka ptuca.

Metody. W osrodku w Nowym Jorku przeprowadzono jed-
noosrodkowe, otwarte badanie Il fazy zrandomizacjg i grupa,
kontrolng poréwnujace podawanie przedoperacyjnie wytacz-
nie durwalumabu lub potaczenia durwalumabu z radioterapia
stereotaktyczng u chorych na wczesnego NDRP. Chorych na
operacyjnego wczesnego NDRP (w stopniu zaawansowania
klinicznego I-IlIA wedtug 7. edydji klasyfikacji TNM American
Joint Committee on Cancer), w wieku >18 lat, w stanie spraw-
nosci 0-1 wedtug skali ECOG, przydzielano losowo (1:1) do
przedoperacyjnego leczenia wyfacznie durwalumabem lub
durwalumabem w potfaczeniu ze stereotaktyczna radioterapia
(3 frakcje po 8 Gy). Wszyscy chorzy otrzymywali dwa cykle
durwalumabu w odstepie 3-tygodniowym, w dawce 1,12 g
podawanej dozylnie przez 60 minut. Chorzy leczeni w sposéb
skojarzony bezposrednio przed podaniem pierwszego cyklu
durwalumabu otrzymywali trzy (podawane codziennie) frakcje
radioterapii stereotaktycznej w dawce 8 Gy na obszar guza
pierwotnego. Chorych bez uogoélnionej progresji choroby
kwalifikowano do zabiegu operacyjnego. Pierwszorzedowym
punktem koricowym byta patologiczna odpowiedz w guzie
pierwotnym. Wszystkie analizy byly przeprowadzone w grupie
zgodnej z intencja leczenia.

Wyniki. Sposréd 96 chorych wiaczonych do badania od
25 stycznia 2017 do 15 wrzesnia 2020 roku, 60 przydzielono



losowo do leczenia wytacznie durwalumabem (n = 30) lub
durwalumabem w potgczeniu z radioterapia (n = 30). U 26 spo-
$rod 30 chorych (87%) z kazdej grupy przeprowadzono zabieg
operacyjny. Odpowiedz patologiczng uzyskano u 2 sposrod
30 chorych (6,79% [95% CI 0,8-22,1]) leczonych wyfgcznie dur-
walumabem i u 16 sposrdd 30 chorych (53,3% [34,3-71,7])
leczonych z uzyciem radioterapii. Réznica w udziale patologicz-
nych odpowiedzi pomiedzy grupami byta znamienna (iloraz
szans 16,0 [95% Cl 3,2-79,6]; p < 0,0001). Sposrdd 16 chorych
z odpowiedzig patologiczng catkowitg odpowiedz stwierdzono
u 8 chorych (50%) leczonych w sposéb skojarzony. Drugi cykl
durwalumabu zostat wstrzymany u 3 sposréd 30 chorych (109%)
leczonych w sposob skojarzony z powodu dziatar niepoza-
danych zwigzanych z uktadem immunologicznym (zapalenie
watroby w stopniu 3., zapalenie trzustki w stopniu 2. oraz zme-
czenie i matoptytkowos¢ w stopniu 3.). Dziatania niepozadane
w stopniu 3.-4. zaobserwowano u 5 sposrdd 30 chorych (17%)
leczonych wytacznie durwalumabem i u 6 sposréd 30 chorych
(20%) wsréd leczonych w sposodb skojarzony. Najczestszym
dziataniem niepozadanym w stopniu 3.-4. byta hiponatremia
(3 chorych [10%] wsrdd leczonych wytgcznie durwalumabem)
oraz podwyzszone stezenie lipazy (3 chorych [10%] wsréd
leczonych w sposdb skojarzony). U 2 chorych z obu grup
stwierdzono powazne dziafania niepozadane (zator ptucny
[1]iudar [1] wsréd leczonych wytacznie durwalumabem oraz
zapalenie trzustki [1] i zmeczenie [1] w grupie poddawanych
radioterapii). Nie stwierdzono zgondw zwigzanych z leczeniem
oraz zgondw w ciggu 30 dni po zabiegu operacyjnym.
Whioski. Leczenie przedoperacyjne z zastosowaniem durwa-
lumabu i radioterapii stereotaktycznej jest dobrze tolerowane,
bezpieczne i zwigzane z wysokim udziatem znamiennych
odpowiedzi patologicznych. Ta strategia leczenia przedope-
racyjnego powinna by¢ oceniona w badaniu z wiekszg liczba
chorych.

First-line nivolumab plus chemotherapy

versus chemotherapy alone for advanced
gastric, gastro-oesophageal junction, and
oesophageal adenocarcinoma (CheckMate 649):
arandomised, open-label, phase 3 trial

Janjigian Y.Y,, Shitara K., Moehler M. i wsp.

Lancet, 2021; 398: 27-40

Mediana catkowitego przezycia (overall survival — OS) cho-
rych na HER2-ujemnego zaawansowanego gruczolakoraka
zotadka lub potaczenia Zzotagdkowo-przetykowego poddanych
chemioterapii w 1. linii leczenia wynosi mniej niz rok. Celem
badania byta ocena skutecznosci pierwszej linii leczenia za-
wierajagcego inhibitory programowanej $mierci komorkowej
(PD-1). Przedstawiono pierwsze wyniki badania poréwnujace-
go niwolumab w potaczniu z chemioterapia versus wytaczna
chemioterapia.

Metody. Do wieloosrodkowego otwartego badania Il fazy
CheckMate 649, prowadzonego w 175 osrodkach w 29 kra-
jach, wiaczono dorostych chorych na wczesniej nieleczonego,
nieoperacyjnego, HER2-ujemnego gruczolakoraka zotadka,
potaczenia zotadkowo-przetykowego lub przetyku, nieza-
leznie od ekspresji PD-L1. Chorych przydzielono losowo do
leczenia niwolumabem (360 mg co 3 tygodnie lub 240 mg
co 2 tygodnie) w pofaczeniu z chemioterapia (kapecytabina
i oksaliplatyna co 3 tygodnie lub leukoworyna, fluorouracyl,
oksaliplatyna co 2 tygodnie), niwolumabem w potaczeniu
z ipilimumabem lub do wytgcznej chemioterapii. Pierwszo-
rzedowymi punktami koricowymi byty: czas catkowitego
przezycia (OS) lub czas wolny od progresji (progression-free
survival = PFS) na podstawie oceny niezaleznej centralnej
komisji u chorych z ekspresja PD-L1 >5% w skali Combined
Positive Score (CPS) otrzymujgcych niwolumab z chemiote-
rapig w poréwnaniu z chorymi poddawanymi wytacznie che-
mioterapii. Bezpieczenstwo oceniano u wszystkich chorych,
ktérzy otrzymali, co najmniej jedng dawke przydzielonego
leczenia.

Whioski. Sposréd 2687 chorych ocenianych pod katem
wigczenia do badania od 27 marca 2017 do 24 kwietnia
2019 roku, 1581 przydzielono losowo do leczenia niwolu-
mabem w potaczeniu z chemioterapiag [n = 789, 50%)] lub
do wytgcznej chemioterapii [n = 792, 50%]. Mediana czasu
obserwacji OS wyniosta 13,1 miesigca (IQR 6,7-19,1) wsrod
otrzymujacych niwolumab z chemioterapia i 11,1 miesia-
ca (5,8-16,1) wsréd poddanych wytgcznej chemioterapii.
Zastosowanie niwolumabu w skojarzeniu z chemioterapia
znamiennie wydtuzyto OS (HR 0,71 [98,4% Cl 0,59-0,86])
i PFS (HR 0,68 [98 % CI 0,56-0,81]) w poréwnaniu z uzyciem
wytgcznie chemioterapii u chorych z ekspresjg PD-L1 >5%
CPS (minimalny okres obserwacji 12,1 miesigca). Dodatkowo
wykazano znamienne wydtuzenie OS i korzys¢ w zakresie
PFS u chorych z ekspresjg PD-L1 >1% CPS oraz u wszystkich
chorych przydzielonych losowo do leczenia. Niepozadane
zdarzenia stopnia 3.14. wystapity u 462 sposrod 782 chorych
(59%) wsrdd leczonych niwolumabem w skojarzeniu z che-
mioterapig i u 341 sposrdéd 767 (44%) poddanych wytacznie
chemioterapii. Najczestszymi zdarzeniami niepozadanymi
jakiegokolwiek stopnia zwigzanymi z leczeniem (>25%) byty
w obu grupach nudnosci, biegunka i neuropatia obwodowa.
Za zwiazane z leczeniem uznano 16 zgondw (2%) w grupie
niwolumabu i chemioterapii oraz cztery (1%) w grupie wy-
facznej chemioterapii.

Whioski. Niwolumab jest pierwszym inhibitorem PD-1, ktory
wydtuzyt OS i wigzat sie z korzyscig w zakresie PFS w skoja-
rzeniu z chemioterapig u wczesniej nieleczonych chorych na
zaawansowanego gruczolakoraka przetyku, potaczenia prze-
tykowo-zotadkowego lub zotadka, w poréwnaniu z wytaczng
chemioterapig, przy akceptowalnym profilu bezpieczenstwa.
Niwolumab w skojarzeniu z chemioterapig stanowi nowy stan-
dard leczenia pierwszej linii w tej grupie chorych.
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Ipatasertib plus abiraterone and prednisolone in
metastatic castration-resistant prostate cancer
(IPATential150): a multicentre, randomised,
double-blind, phase 3 trial

Sweeney Ch,, Bracarda S., Sternberg C.N. i wsp.

Lancet, 2021, 398: 131-142

W rozsianych rakach gruczotu krokowego opornych na kastra-
cje (metastatic castration-resistant prostate cancer — mCRPC) do-
chodzi do rozregulowania $ciezek PI3K/AKT i receptora andro-
genowego. Guzy z utrata funkgji biatka PTEN maja nadmiernie
aktywowang sygnalizacje AKT. Hamowanie podwojnego szlaku
za pomocg ipatasertybu (inhibitora AKT) i abirateronu moze
przynosi¢ wieksze korzysciniz wytaczne leczenie abirateronem.
Celem badania byfa ocena skutecznosciipatasertybu w pofa-
czeniu z abirateronem u chorych na wczesniej nieleczonego
rozsianego raka gruczotu krokowego opornego na kastracje
(z lub bez utraty funkcji biatka PTEN) w poréwnaniu z placebo
faczonym z abirateronem.
Metody. W podwdjnie zaslepionym badaniu lll fazy, prowa-
dzonym w 200 osrodkach w 26 krajach, przydzielano loso-
o (1:1) dorostych chorych na wczesniej nieleczonego raka
gruczotu krokowego opornego na kastracje (bez objawow
choroby lub z nowotworem skapoobjawowym), z potwier-
dzong progresja, w stanie sprawnosci 0-1 wedtug skali ECOG,
do leczenia ipatasertybem (400 mg raz na dobe doustnie),
abirateronem (1000 mg raz na dobe doustnie) i prednizolo-
nem (5 mg dwa razy na dobe doustnie) lub do grupy otrzy-
mujacej placebo, abirateron i prednizolon (przy tym samym
schemacie dawkowania). Chorzy otrzymywali leki do czasu
wystapienia progresji, znamiennej toksycznosci, wycofania
zgody lub zakoriczenia badania. Czynnikami stratyfikacji byto
poprzednie (zawierajgce taksany) leczenie hormonowrazli-
wego raka gruczotu krokowego, rodzaj progresji, obecnosc¢
przerzutéw w narzadach trzewnych i utrata funkgji biatka PTEN.
Pierwszorzedowymi punktami koricowymi byto przezycie bez
progresji radiologicznej w grupie z utratg funkcji biatka PTEN
oraz w grupie zgodnej z zamiarem leczenia.
Whioski. Sposrod 1611 ocenianych chorych 1101 (68%) wia-
czono do badania, w tym 554 (50%) przydzielono do grupy pla-
cebo-abirateron, a 547 (50%) do grupy ipatasertyb-abirateron.
W chwili odciecia danych mediana czasu obserwacji wyniosta
19 miesiecy. U 521 chorych (47%) z guzami z utratg funkgji
biatka PTEN (261 w grupie placebo-abirateron i 260 w grupie
ipatasertyb—abirateron) mediana przezycia bez progresji radio-
logicznej wyniosta 16,5 miesigca w grupie placebo—abirateron
i 18,5 miesigca (16,3-22,1) w grupie ipatasertyb—abirateron
(wspotczynnik ryzyka [HR] 0,77 [95% CI 0,61-0,98]). W grupie
zgodnej z zamiarem leczenia mediana czasu wolnego od
progresji wyniosta 16,6 miesigca (95% Cl 15,6-19,1) w grupie
placebo-abirateron i 19,2 miesigca (16,5-22,3) w grupie ipa-
tasertyb-abirateron (HR 0,84 [95% CI 0,71-0,99]). Zdarzenia
niepozadane 3.iwyzszego stopnia wystapity u 213 sposrod 546
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chorych (39%) w grupie placebo-abirateron oraz u 386 spo-
$rod 551 chorych (70%) w grupie leczonej ipatasertybem.
Zdarzenia niepozgdane prowadzgce do odstawienia placebo
lub ipatasertybu wystapity u 28 chorych (5%) w grupie pla-
cebo-abirateron i u 116 (21%) w grupie ipatasertyb-abira-
teron. Zgony z powodu zdarzen niepozadanych uznanych
za zwigzane z leczeniem odnotowano w przypadku dwdch
chorych (<1%; przyczynami zgonu byty ostry zawat miesnia
sercowego i zakazenie dolnych drég oddechowych) w grupie
placebo-abirateron i u dwdch chorych (<1%; hiperglikemia
i chemiczne zapalenie ptuc) w grupie otrzymujacej ipatasertyb
z abirateronem.

Whioski. Ipatasertyb w potaczeniu abirateronem znamien-
nie wydtuzyt czas wolny od progresji radiologicznej wsréd
chorych na raka gruczotu krokowego opornego na kastracje
z utratg biatka PTEN. Nie odnotowano znamiennej réznicy
pomiedzy ramionami w grupie zgodnej z zamiarem leczenia.
Zdarzenia niepozadane byty zgodne ze znanymi profilami
bezpieczenstwa kazdego leku. Powyzsze dane sugeruja, ze
potaczenie inhibitora szlaku sygnatowego AKT i receptora
androgenowego (ipatasertybu i abirateronu) stanowi po-
tencjalng opcje leczenia chorych na mCRPC z utratg PTEN
(grupy o ztym rokowaniu).

Adjuvant pembrolizumab after nephrectomy in
renal-cell carcinoma

Choueiri T.K., Tomczak P, Park S.H. i wsp.

N. Engl. J. Med., 2021; 385: 683-694

Chorzy na raka nerkowokomdrkowego poddani nefrektomii,
nie maja opcji leczenia uzupetniajacego w celu zmniejszenia
ryzyka nawrotu choroby.

Metody. W podwojnie zaslepionym badaniu lll fazy chorych
na jasnokomorkowego raka nerki z wysokim ryzykiem na-
wrotu choroby po nefrektomii (bez przerzutéw lub po ich
usunieciu) przydzielono losowo (1:1) do uzupetniajacego le-
czenia pembrolizumabem (w dawce 200 mg) lub placebo; leki
podawano dozylnie co 3 tygodnie do 17 cykli (okoto 1 roku).
Pierwszorzedowym punktem koncowym byt czas wolny od
choroby wedtug oceny badacza. Kluczowym drugorzedowym
punktem koricowym byto przezycie catkowite, a dodatkowym
bezpieczenstwo.

Wyniki. 496 chorych przydzielono losowo do leczenia pem-
brolizumabem, a 498 do otrzymywania placebo. We wczesniej
okre$lonej analizie posredniej mediana czasu od randomizacji
do daty odciecia danych wyniosta 24,1 miesigca. Leczenie pem-
brolizumabem wigzato sie ze znamiennie dtuzszym czasem
wolnym od choroby (udziat 24-miesiecznych przezy¢ wolnych
od choroby 77,3% vs 68,1%; wspotczynnik ryzyka nawrotu lub
zgonu 0,68;95% Cl 0,53-0,87). Szacowany udziat 24-miesiecz-
nych catkowitych przezy¢ wyniost 96,6% wsréd leczonych
pembrolizumabem i 93,5% w grupie placebo (wspdtczynnik



ryzyka zgonu 0,54; 95% Cl 0,30-0,96). Udziat zdarzen niepoza-
danych 3.lub wyzszego stopnia zdowolnej przyczyny wyniost
32,4% wsrod leczonych pembrolizumabem i 17,7% wsrod
otrzymujgcych placebo. Nie odnotowano zgondw zwigzanych
ze stosowaniem pembrolizumabu.

Whioski. Uzupetniajace leczenie pembrolizumabem znacznie
wydtuzyto przezycie wolne od choroby po zabiegu chirur-
gicznym u chorych na raka nerki z grupy wysokiego ryzyka
nawrotu.

Magdalena Drézka
Anna Kaczmarczyk
Anna Kowalczyk

Ewa Szutowicz-Zielinska
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The TruSight Oncology 500
Product Family

Enabling Comprehensive Genomic
Profiling (CGP) from Tissue and Liquid Biopsies

Clinical Research and Pathology labs are facing a growing challenge when it comes to assessing
biomarkers for precision medicine. There are too many biomarkers to evaluate, and at the same time,
little sample available.

The TruSight Oncology 500 product family is composed of assays to enable assessment, in a single
NGS panel, of all key biomarkers in guidelines and clinical trials, from tissue and liquid biopsy samples.
Labs can now save sample, time and costs, by consolidating individual biomarker assays into a single
one, at the same time increasing the chances of finding a positive biomarker for every sample.

Benefits of TruSight Oncology 500 Product Family

Enable Comprehensive Genomic Profiling

Assess all key biomarkers in guidelines, as well as clinical trials, increasing the
chances of finding a positive biomarker for every sample. Including all key genomic
variants, plus the immuno-oncology biomarkers TMB and MSI, our assays enable

a lab to consolidate several independent assays and workflows into a single one,
at the same time saving sample, time and money.

Implement assay in-house

Implement the assay in-house, to better serve your local community, maintain
Eﬁa control of sample and data, and become an active part of the molecular tumor

board. With content including current and emerging biomarkers, plus an IVD road-
map in partnership with several pharma companies, TSO500 assays are made
to stay in a lab for the long-run.

Integrated, flexible and scalable workflow

O Assess all biomarkers in a single integrated 3-5 days workflow, including solu-

:I tions to analyze data all the way to a complete final interpretation report. Provide
flexibility to your customers, by enabling comprehensive genomics profiling from
O either solid or liquid biopsy samples, and scalable sample batch sizes, to meet
any sample volume demand.

Achieve reliable results

Achieve reliable results with a family of assays with 99.999% specificity and
>95% sensitivity, due to robust hybrid-capture chemistry, SBS sequencing
and sophisticated bioinformatics.
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