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Introduction. We aimed to analyze and compare the most up-to-date breast and lung cancer mortality rates in European

women aged 45-74.

Material and methods. The data on breast and lung cancer mortality in 1960-2017 were obtained from the World Health
Organization Mortality Data Base and Eurostat. To determine the mortality trends and generate annual percent change,

with 95% confidence intervals, joinpoint regression was applied.

Results. In most European Union (EU) member states (15 out of 28), lung cancer mortality was higher than breast cancer
mortality, with either increasing or stable lung cancer mortality rates. In four other EU countries, breast and lung cancer
mortality rates in the last reported year were almost equal or equal.

Conclusions. Lung cancer is becoming the leading cause of cancer deaths among European women. There is a need for

ensuring women-targeted smoking cessation services to decrease tobacco-attributable lung cancer mortality.

Key words: lung cancer, breast cancer, women, mortality, tobacco, cancer prevention, Europe

Introduction
Breast cancer is the most prevalent female neoplasm worl-
dwide. According to the International Agency for Research on
Cancer (IARQ), in 2018, globally, 2,261,419 women were dia-
gnosed with breast cancer. Moreover, breast cancer is a leading
cause of cancer deaths among women (684,996 deceases in
2018). According to the same global cancer statistics, lung
cancer is the third-most-common female neoplasm and the
second-most-common cause of female cancer deaths globally,
with the number of incident cases at 770,828 and the number
of deaths at 607,465 in 2018 [1]. In the European Union (EU;
state of 2018 with 28 EU member states), breast cancer is still
the most prevalent female neoplasm, however, lung cancer is
now the leading cause of female cancer deaths [2].

While a systematic understanding of breast cancer risk
factors is still unsatisfactory, it is already known that about

70-80% of female lung cancer cases are associated exclusive-
ly to tobacco smoking [3, 4]. Hence, cancer mortality trends
are affected by changes in European tobacco consumption
patterns. At the end of the 20™" century, tobacco-related
mortality decreased among men, and was stable or increased
among women [5]. This phenomenon is evident in lung
cancer, considered a good proxy for smoking prevalence
estimations.

Although mechanisms underpinning cancer prevalence
and mortality rates are not fully understood, their changes
can be a valuable indicator for policymakers and stakehol-
ders, enabling more tailored and efficient actions aimed at
decreasing tobacco consumption in the EU and its suitable
member states. This study aimed to analyze and compare the
most recent female breast and lung cancer mortality rates in
31 European countries.
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Material and methods

The presented analysis is an update of the data published
in the article by Sulkowska et al. in Nowotwory. Journal of
Oncology 2015; 65 (5): 395-403, entitled Lung cancer, the
leading cause of cancer deaths among women in Europe [5].
We followed previously applied methodology (including the
same age group: 45-74 years old) to enable comparability
of the data.

Source of the data

The analyzed data were obtained in a hybrid manner. First,
we obtained data from the World Health Organization (WHO)
Mortality Data Base (MDB) (data available as of 15" December
2019). The MDB contains the number of deaths by country,
year, sex, age group, and cause of death. The cause of death is
coded according to the International Classification of Diseases
(ICD). We identified all female deaths due to breast and lung
cancer registered in the MDB since 1960 in 28 EU member
states and three non-member states, namely Norway, Russia,
and Switzerland. The included diagnosis codes encompassed
lung cancer (162-163 — ICD 7' revision; 162 — ICD 8" and
9t revisions; and C33 and C34 - ICD 10t revision) and breast
cancer (170 - 7t revision; 174 - 8 and 9" revisions; and C50 —
10t revision). In cases where the data for additional (following)
years were available in Eurostat, these were also included in our
analysis (detailed data sources, by country, by year in table I).
The mid-year population estimates were obtained from WHO
MDB and Eurostat.

Statistical analysis

Crude annual mortality rates were defined as the number of
new deaths per 100,000 person-years. In the denominator, we
applied the mid-year population, defined as the population’s
size on the 31 of June. In all calculations, both the numerator
and denominator came from the same data source, WHO MDB
or Eurostat. To enable a comparison with other populations,
we performed direct age-standardization for the Segi's World
Standard Population [6]. For Luxembourg and Malta, the mor-
tality rates were calculated as three-year moving averages
(deploying the preceding and following year).

To determine mortality trends and to generate the annual
percent change (APC), with 95% confidence intervals (Cl), jo-
inpoint regression was applied [7]. The best-fitting model was
selected with permutations tests, with an overall significance
level at 0.05 and the number of randomly permutated data
sets for permutation set at 4499. Rates were considered to
decrease if APC < 0 and 95% ClI does not contain zero, and
to increase if APC > 0 and 95% Cl| do not contain zero; other-
wise, rates were considered stable.

Joinpoint analysis was performed using the Joinpoint
Regression Program (version 4.3.1.0, National Cancer Institute,
Bethesda, MD, USA).
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Compliance with ethical standards

According to the WHO and Eurostat policies, the analyzed
data can be freely used for scientific purposes. This study was
conducted according to the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines [8].

Results
Breast and lung cancer mortality rates in 1960-2017, analyzed
by EU member states, manifested four different patterns:

Group 1 -higher mortality from lung cancer than from bre-

ast cancer with increasing mortality rates of lung cancer;

Group 2 - higher mortality from lung cancer than from

breast cancer with stable or decreasing lung cancer mor-

tality rates;

Group 3 - almost equal or equal breast and lung cancer

mortality rates in the last reported year;

Group 4 - other EU countries (tab. ).

Non-EU countries were analyzed separately, as Group 5.
In the vast majority of countries in group 1, lung and breast
cancer mortality rates intersected around 2010. In Poland the
intersection occurred in 2004, and in Spain in 2016 (fig. 1 A).
In Austria, Croatia, Germany, and Slovenia, the increase in lung
cancer mortality rates was constant. In Poland, a very short pe-
riod of trend stabilization was observed between 1968-1972,
and in Luxembourg, lung cancer mortality rates decreased
between 1971-1974. In Czechia, the trend began stabilizing
in 2000. In Spain, in 1990, after years of a plateau, lung cancer
mortality rates started increasing.

In group 2, time of the lung and breast mortality trends in-
tersection varied widely, e.g., in Denmark it took place in 1991,
in Sweden in 2001, and in Ireland in 2012 (fig. 1 B). Lung cancer
mortality rates were sharply dropping in Belgium, Denmark,
Sweden, and the United Kingdom. In Hungary, Ireland, and
the Netherlands, the decrease was more gradual. The onset of
decreasing rates for lung cancer mortality ranged from 1980
in Ireland to 2015 in Belgium.

In group 3, the breast and lung cancer mortality rates were
almost equal or equal (fig. 1 ). In all countries in the group,
lung cancer mortality increased; however, only in Italy was the
increase constant. The trend plateaued in Finland and France
in 1962-1974 and in 1960-1977, respectively.

In every country in group 4, lung cancer mortality has
always been lower than breast cancer mortality (fig. 1 D). Ho-
wever, in some countries (Bulgaria, Cyprus, Estonia, Lithuania,
Malta, Portugal, and Romania), the breast cancer mortality
rate has been decreasing substantially and/or the lung cancer
mortality rate has been sharply increasing, which might point
toward future intersection of the rates.

Group 5 represents three non-EU countries (fig. 1 E).
In Norway and Switzerland the rates intersected in 1998
and 2012, respectively. In Russia, such a phenomenon has
never occurred.
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Figure 1. A. Breast and lung cancer mortality rates among women aged 45-74-years-old. Group 1 — EU countries with higher mortality from lung cancer
than from breast cancer with increasing lung cancer mortality rates
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than from breast cancer with stable or decreasing lung cancer mortality rates
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Discussion

The presented analysis depicts a substantial increase in female
lung cancer mortality across the vast majority of European
countries (tab. Il). In comparison with our previous analysis on
female lung and breast cancer mortality in the EU [5] (the last
reported year was 2010), we noticed progressive cancer mor-
tality changes. Previously we had forecasted further increases
in lung cancer mortality and the intersection of both analyzed
trends for 12 EU countries. This forecast proved to be true
for Belgium, Croatia, Spain, Ireland, Germany, and Slovenia,
in our current analysis. However, in Finland, France, Greece,
and Italy, the trends have not intersected yet. Contrary to our
earlier predictions, the current analysis shows that in Estonia
and Slovakia breast cancer mortality is still higher than lung
cancer mortality.

Considering the most up-to-date data on tobacco use, we
know that at present in the EU about 47 million women currently
smoke. Moreover, the advanced stage of tobacco epidemic was
observed in 12 UE member states, where smoking prevalence
among women is higher than 15% [9]. According to the Institute
for Health Metrics and Evaluation (IHME), an exceptionally high
smoking-attributable disease burden is observed in Bulgaria,
Croatia, Greece, Hungary, and Poland, with the disability-adju-
sted life years index ranging between 17.59% and 20% [10]. Trends
reported in our analysis are following the IHME data. Noteworthy,
in Poland and Croatia, the increase is very sharp, and Hungary is
characterized by the highest lung cancer mortality rate among
all 31 analyzed countries (>100 per 100,000).
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The presented analysis implies that greater efforts are
needed to ensure a decline in lung cancer mortality rates.
Several possible courses of action are mainly related to more
restrictive anti-tobacco policies. Raising the excise tax for to-
bacco products is one of the most effective tools to achieve
this goal [11], particularly among women who are more re-
sponsive to such measures than men [12]. Another solution is
banning menthol and slim cigarettes, perceived as being more
feminine tobacco products, targeted primarily at this group
of users [13, 14]. Some of these solutions have already been
introduced under the Tobacco Products Directive (2014/40/
EU) [15]. However, the decline in lung cancer mortality ob-
served in our analysis should not yet be connected with the
enforcement of this particular law, since it has been in force
too short to impact the mortality statistics. Notwithstanding,
effective implementation of the Directive should be a priority
for European policymakers, since it may further reduce lung
cancer mortality among EU women.

The strength of the analysis is in the completeness of
the analyzed cause-of-death data, which was close to 100%,
except for Cyprus, where it was 68% [16]. The most important
limitation of the study results from the possible cross-natio-
nal differences in coding practices, particularly in codes for
ill-defined and unknown causes. This should be taken into
account when comparing mortality rates for specific causes
across countries. However, since we assessed time trends of
mortality rates within the countries in this study, the presented
results’generalizability should not be limited.



Table II. Completeness T of cause-of-death data and their source by years

included
Country WHO MDB Eurostat
Yearsincluded  Completeness Years
included
Austria 1960-2017 100% 2018
Belgium 1960-2016 100% 2017
Bulgaria 1964-2015 100% 2016-2018
Croatia 1985-2016 100% 2017-2018
Cyprus 2004-2016 68% 2017-2018
Czechia 1986-2017 100% 2018
Denmark 1960-2015 100% 2016-2017
Estonia 1981-2016 100% 2017
Finland 1960-2016 100% 2017-2018
France 1960-2015 100% 2016
Germany 1973-2016 100% 2017
Greece 1961-2016 100% 2017
Hungary 1960-2017 100% 2018
Ireland 1960-2015 100% 2016-2017
I[taly 1960-2015 100% 2016-2017
Latvia 1980-2015 100% 2016-2017
Lithuania 1981-2017 99% 2018
Luxembourg 1968-2016 100% 2017
Malta 1968-2015 100% 2016-2017
Netherlands 1960-2016 100% 2017-2018
Norway 1960-2016 100% 2017
Poland 1960-2016 100% 2017-2018
Portugal 1960-2016 100% 2017
Romania 1969-2017 100% 2018
Russia 1980-2015 100% -
Slovakia 1992-2014 100% 2015-2018
Slovenia 1971-2015 100% 2016-2018
Spain 1960-2016 100% 2017-2018
Sweden 1960-2016 100% 2017
Switzerland 1960-2016 100% 2017

1960-2016 100% 2017

t-available for the WHO MDB only; WHO MDB - the World Health Organization
Mortality Data Base

United Kingdom

Conclusions

In many European countries during the last decades, lung cancer
has become the leading cause of cancer deaths among women.
Ensuring the implementation of gender-tailored evidence-ba-
sed smoking cessation services and primary smoking prevention
actions should be a priority for European healthcare policyma-
kers to decrease tobacco-attributable lung cancer mortality.
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Introduction. The study aimed to evaluate the performance of multiparametric magnetic resonance imaging (mpMRI)
and the Martini model to predict extraprostatic extension (EPE) and biochemical recurrence (BCR) of prostate cancer (PCa).
Materials and methods. 61 patients underwent a radical laparoscopic prostatectomy. The preoperative risk of EPE was
determined using mpMRI and the Martini model.

Results. MpMRI predicts the presence of EPE of PCa with a sensitivity and specificity of 47.4% and 85.7%, respectively
(AUC 0.66, 95% Cl: 0.51-0.82, p = 0.046). The Martini model’s sensitivity was higher, but the specificity was lower than that
of mpMRI and was 84.2% and 66.7%, respectively (AUC 0.78, 95% Cl: 0.66-0.89, p < 0.001). Univariate and multivariate Cox
analysis indicated that EPE in mpMRI (HR 6.6, 95% Cl: 1.8-24.1), and the presence of positive surgical margins (PSM) (HR
7.1,95% Cl: 1.9-26.7) are independent factors increasing the probability of BCR.

Conclusions. MpMRI and Martini model are valuable tools in local staging of PCa, managing and predicting the oncolo-
gical treatment outcomes of patients with PCa.

Key words: prostate cancer, multiparametric magnetic resonance imaging, radical prostatectomy, biochemical
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recurrence, extraprostatic extension

Introduction

Prostate cancer (PCa) is the most commonly diagnosed ma-
lignant neoplasm in men in the world [1]. A radical prosta-
tectomy (RP), next to radiotherapy (RT), is the treatment of
choice in patients with non-metastatic PCa [2]. Biochemical
recurrence (BCR) after RP affects 30% of patients and is one
of the risk factors for disease progression and death [3, 4].
The confirmed risk factors for the occurrence of BCR in the
postoperative report are: positive surgical margins (PSM) and

extraprostatic extension (EPE)/locally advanced disease (stage
T3-T4) [5]. The presence of the above parameters determines
adjuvant treatment, i.e. local RT, aimed at reducing the risk of
disease recurrence.

Precise local staging is an essential clinical issue due to
its significance in treating patients with non-metastatic PCa.
According to the current standards, the local staging is based
on clinical examination (digital rectal exam — DRE) or a trans-
rectal ultrasound (TRUS) [2]. Apart from the clinical examina-
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tion and TRUS, local staging can also be performed based on
mpMRI. MpMRI provides valuable information about the clinical
significance and localization of the lesion [6]. This information is
used to qualify the patient for a prostate biopsy. According to
the current guidelines, it is recommended to perform mpMRI
in suspected PCa before the first prostate biopsy [2]. Moreover,
mpMRI, in the case of PCa, allows for a characterization of such
clinical parameters as lesion size, possible EPE or seminal vesicle
invasion (SVI) [6]. The above information allows for an estimation
of the appropriate risk group of disease progression, choose the
treatment method (RP vs. RT), or plan the extension of the RP.
Nevertheless, mpMRlIis still not validated as a diagnostic tool for
local staging and treatment planning [2, 7, 8].

The study aimed to evaluate the utility of mpMRI in the
prediction of EPE and the impact of EPE on the occurrence of
BCR in patients qualified for RP.

Material and methods

The study group consisted of 61 patients diagnosed with PCa
who underwent laparoscopic RP. RP was performed either
by the trans- or retroperitoneal approach. An extended lym-
phadenectomy was performed in the case of high-risk and
intermediate-risk cancer with a predicted probability of lymph
node involvement above 7%, according to the Briganti 2017
model [9]. The operation was performed with bilateral or uni-
lateral NVB preservation or without NVB preservation. The NVB
preserving technique involved inter- or intra-fascial dissection
of the bundles, according to Walz [10]. The procedures without
NVB preservation involved a wide extra-fascial prostatectomy
[10]. The decision to preserve NVB was made depending on
the EAU risk group. The preoperative risk of EPE was determi-
ned according to the Martini et al. model [11]. The decision to
preserve NVB was also influenced by comorbidities, erectile
dysfunction present before the planned procedure, age, and
the patient’s preferences.

The biopsy material and specimen acquired during RP
underwent histopathological assessment conducted by three
pathologists in accordance with the guidelines of the Interna-
tional Society of Urological Pathology (ISUP) 2014 in the field
of pathomorphological diagnosis of PCa [12].

The study used mpMRI obtained when qualifying the pa-
tients for the first biopsy due to suspected PCa 1.5T (GE Health-
care Medical System Optima MR360, Chicago, IL, USA) and 3T
equipment (Siemens HealthCare Magnetom Skyra, Erlangen,
Germany) were utilized using 12- or 18-channel Body Matrix
coils. The mpMRI scheme followed the PIRADS v. 2.0 guidelines
of the American College of Radiology (ACR) [6]. It included
amultiplanar assessment of the prostate in T1- and T2-weighted
images, diffusion weighted imaging (DWI) and a dynamic con-
trast-enhanced (DCE) MRI. Apparent diffusion coefficient (ADC)
maps were developed automatically. The mpMRIwas evaluated
by four radiologists experienced in prostate imaging who knew
the PSA levels and rectal examination (DRE).
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Based on mpMR, a targeted cognitive biopsy of the prosta-
te combined with a systematic biopsy was performed, guided
with transrectal ultrasound using a biplane transducer with
simultaneous imaging of both planes (BK Medical Flex 400,
Herlev, Denmark).

The biopsy was performed according to the scheme re-
commended by the European Society of Urology (EAU) [2],
6-8 specimens were collected from each lobe, plus additionally
2-4 specimens from the suspicious lesion depending on its
size [2, 13, 14]. The biopsy was performed by four urologists.

BCR was diagnosed when two PSA levels above
0.2 ng/ml were obtained. PSA was monitored every three
months during the first year and every six months in conse-
cutive years.

Statistical analysis
The analyzed parameters were described using an arithmetic
mean, standard deviation, and median. The normality of distri-
bution was verified using the Shapiro-Wilk test in each of the
analyzed groups. In a normal distribution, the t-Student test for
independent variables was used to compare the two groups. In
the case of non-normal distribution, the non-parametric Mann-
-Whitney test was applied. Categorical variables in individual
groups were described using percentage values; they were
compared using the Chi? test with the Yates correction and
with Fisher’s exact test. Receiver operating characteristic (ROC)
curves were determined for the analyzed parameters (Martini
model and mpMRI). AUC (area under curve) was subsequently
calculated, and their significance was analyzed. Cut-off points
for which sensitivity and specificity reach optimal values were
determined for parameters with significant AUC (Youden point).
Kaplan-Meier analysis and the log-rank test were used to
compare BCR-free survival for patients with EPE in mpMRI.
For BCR risk factors, hazard ratios (HRs) with 95% confidence
intervals (Cls) were determined using the Cox model. The uni-
variate and multivariate model was established. The assumed
p-value was <0.05. The IBM SPSS Statistics statistical package
was used for the calculations.

Results
Table | presents the clinical characteristics of 61 patients un-
dergoing RP (n=61). 19 patients (n = 19) were diagnosed with
EPE(+) and 42 (n = 42) without EPE (=) in the final histopatho-
logical report post RP. Patients with EPE(+) differed statistically
significantly from patients without EPE(-), in terms of the
following clinical parameters: ISUP grade in the preoperative
biopsy, maximum index lesion (IL) dimension in mpMRI, EPE
diagnosis in mpMR, ISUP grade in the postoperative report,
the incidence of PSM, and the incidence of BCR in follow-up.
Analysis using the ROC curve showed that preoperati-
ve mpMRI might predict the presence of EPE of PCa with
a sensitivity and specificity of 47.4% and 85.7%, respectively
(AUC 0.66, 95% Cl: 0.51-0.82, p = 0.046). Taking into account



Table I. Clinical characteristics of patients. Comparison of clinical data between pEPE(-) and pEPE(+) patients

Total n (%) or median PEPE(-) PEPE(+) PEPE(+) vs. pEPE(-) p value
(n=42) (n=19)

age (median) 65 65.7 634 NS

PSA (ng/ml) 846 801 947 NS

PSAD (ng/ml/ml) 024 022 0.29 NS

DRE:

« normal 22 (36.1) 18 (42.9) 4(21) NS

« abnormal 39(63.9) 24 (57.1) 15 (79)

biopsy ISUP grade:

1 35(57.4) 29 (69) 6(31.6) *
>1 26 (42.6) 13 (31) 13 (68.4)
prostate volume (ml) (median) 389 39.32 37.86 NS
PIRADS:
<13 21 (344) 15 (35.7) 6(31.6) NS
. 4-5 40 (65.6) 27 (64.3) 13 (684)
max diameter of IL in mpMRI (mm) 13.8 12.26 17.32 *
mpMRI EPE:
EPE(-) 46 (75.4) 36 (85.7) 10 (52.6) @
EPE(+) 15 (24.6) 6(14.3) 9 (47.4)
mpMRI zone location:
. Pz 45 (73.8) 29 (69) 16 (84.2) NS
« non-PZ 16 (26.2) 13 (31) 3(15.8)
BCR(+) 11(18) 3(7.1) 8(42.1) *
pathologic ISUP grade:
L 25 (41) 22 (524) 3(15.8) *
>1 36 (59) 20 (47.6) 16 (84.2)
PSM 18 (29.5) 8(19) 10 (52.6) *

PSA - prostate specific antigen; PSAD - PSA density; DRE - digital rectal exam; ISUP grade - 2014 International Society of Urological Pathology Grade; PIRADS - Prostate Imaging
Reporting and Data System; mpMRI - multiparametric magnetic resonance imaging; EPE — extraprostatic extension (“~"absent, “+" present); pEPE - pathological extraprostatic
extension (" absent,"+" present); PZ - peripheral zone; non-PZ - zone other than peripheral; BCR - biochemical recurrence; PSM - positive surgical margin; IL - index lesion; NS -
not significant; * - p < 0.05

the results of the first statistical analysis, which indicate that
EPE may also be dependent on other clinical parameters, we
examined the sensitivity and specificity of the Martini model,
which uses the following data: PSA level, EPE status in mpMRl, 0.8 1
ISUP Gleason grade, and the percentage of the biopsy speci-
men involvement. The Martini model’s sensitivity was higher,

but the specificity was lower than that of mpMRI and was 2 061
>
84.2% and 66.7%, respectively (AUC 0.78, 95% Cl: 0.66-0.89, 2
c
p <0.001) (ig. 1). g 04-

All patients in the study were subject to follow-up.
The mean follow-up was 38 months (95% Cl: 34.0-42.5 mon-
ths). Patients with pEPE(+) more frequently experienced BCR 02
42% (n=28) vs. pEPE(-) 7% (n =3) (HR 6.4, 95% Cl: 1.7-24). Using
univariate and multivariate Cox analysis, it was examined whe-

ini i 0.0
ther other clinical factors may also influence the occurrence a0 A o e A b

of BCR. Previous prognostic factors influencing the patient’s specificity
prognosis (PSA, ISUP grade, DRE, prostate volume, SM) were
analyzed, taking into account mpMRI (PIRADS of IL, EPE status,

largest IL dimension) (tab. I). The final Cox model showed that

Figure 1. ROC curve - sensitivity and specificity of the Martini
nomogram for EPE prediction before RP

EPE in mpMRI was an independent factor that increased the
likelihood of BCR — HR 6.6 (95% Cl: 1.8-24.1). Another impor-
tantfactor, also significantly increasing the risk of BCR, was the

presence of PSM in the postoperative report — HR 7.1 (95% Cl:
1.9-26.7). Based on the above analysis, the Kaplan-Meier curve
was determined for EPE assessment in mpMRI (fig. 2).
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Table II. Univariate and multivariate Cox regression analysis of clinical factors for BCR in patients with localized PCa after RP

Univariate analysis

HR (95% CI)
DRE, ref. normal 0.96 (0.28-3.3)
PSA 0.95 (0.81-1.1)
biopsy ISUP grade, ref. grade 1 1.76 (0.56-5.8
prostate volume 097 (0.92-1.0,

( )
( )
max diameter of IL in mpMRI (mm) 1.04 (0.97-1.1)
5 )

PIRADS, ref. <3 1.025 (0.3-3.6
mpMRI - EPE, ref. EPE(-) 39(1.2-129)
SM, ref. negative 47 (14-16.1)

Multivariate analysis

p value HR (95% Cl) p value
0.94

04

035

033

0.26

097

0.02 6.6 (1.8-24.1) 0.005

0.01 7.1 (1.9-26.7) 0.004

DRE - digital rectal exam; PSA - prostate specific antigen; ISUP grade - 2014 International Society of Urological Pathology Grade; PIRADS - Prostate Imaging Reporting and Data
System; mpMRI - multiparametric magnetic resonance imaging; EPE - extraprostatic extension; BCR - biochemical recurrence; SM - surgical margins; IL - index lesion; NA - not

applicable in final model; Cl - confidence interval; ref - reference

1.07

BCR free survival

000 1000 2000 3000 4000  50.00
time (months after radical prostatectomy)

mpMRI EPE status — EPE(H)
_ EPE(#)

+ EPE(-) censored

+  EPE(+) censored

Figure 2. Kaplan-Meier survival curves for biochemical-free survival in
patients with positive (+) and negative (-) mpMRI EPE

Discussion
The results obtained indicate that preoperative mpMRI may be
a useful tool in local staging of PCa and for the prediction of
recurrence; they are to a large extent consistent with the results
of other similar studies [7, 8, 15, 16]. The mpMRI parameters
analyzed by other researchers included: PIRADS score, volume
and location of index lesions, presence of EPE, and/or SVI. Mo-
reover, taking into account mpMRI parameters in conjunction
with other clinical data, such as PSA levels and prostate biopsy
reports, may contribute to a significant improvement in local
staging. An example of this strategy is the model according to
Martini et al,, which takes into account mpMRI, PSA levels, and
a report of the targeted biopsy based on MRI [11].

This retrospective study is one of the few studies available
in the literature, which indicates that mpMRI and the Martini

model may be tools that are helpful in determining the pre-
sence of EPE before surgical treatment [8, 11]. The sensitivity
and specificity of mpMRI in assessing EPE in our study were
47.4% and 85.7%, respectively, while for the Martini model —
84.2% and 66.7%, respectively. The meta-analysis conducted
by de Rooij, assessing the diagnostic utility of mpMRI in the
prediction of stage T3a (EPE), indicated a sensitivity of 0.57 (95%
Cl: 0.49-0.64) and a specificity of 0.91 (95% Cl: 0.88-0.93) [8].
When creating this predictive model for the presence of EPE,
Martini estimated the sensitivity of mpMRl alone at 40.7%. [11].
Then, considering the mpMRI and clinical variables, the cre-
ated model resulted in a higher diagnostic value than mpMRI
alone (AUC for mpMRI 0.68 vs. AUC for the model 0.82) [11].
We obtained similar results in our research.

Our study also confirmed the relationship between the
presence of EPE in the postoperative histopathological report
and an increased risk of BCR. Moreover, we demonstrated
that EPE in preoperative mpMRI might also be an essential
pre-surgical factor increasing the risk of BCR after RP. There-
fore, the results obtained in our study indicate that mpMRI
may improve the prediction of possible disease recurrence
by improving local disease staging. In a study with a similar
methodology, conducted on a large group of respondents
(n=2804), Gandalgia et al. proved that preoperative information
obtained from mpMRI and the report of systematic biopsy
combined with a targeted biopsy based on mpMRI allows
stratification of PCa recurrence after RP [15]. When assessing
the influence of preoperative factors on BCR, Manceau et al.
also proved that patients with EPE(+) diagnosed in mpMRI at
the treatment planning stage more frequently experience BCR
after RP [16]. Moreover, they showed a correlation between
the occurrence of BCR and higher PIRADS scores, the greater
maximum dimension of MRl lesions, and a higher ISUP Gleason
grade in fusion biopsy [16].

From a clinical perspective, the presence of EPE in mpMRI
may be a predictive factor for the risk of adjuvant RT imple-
mentation after RP. This knowledge at the treatment planning
stage can help in the choice of a treatment method, i.e, RP



vs. RT. If surgical treatment is chosen, the information about
the presence of EPE in mpMRI and its location can be used
to plan the procedure’s technique and make decisions, for
example, regarding the preservation of nerve bundles. It has
been proven that planning RP based on mpMRI changes the
operator’s decision to preserve NVB in 35% (95% Cl: 29-41%) of
cases; this strategy is correct in 77% (95% Cl: 72-81%) of cases
and does not worsen oncological outcomes [17].

Our study has several limitations. The first significant li-
mitation is that it was conducted on a small group studied in
one center. The second limitation is the lack of assessment of
the extent of EPE and its detailed location, which, according
to available knowledge, may also be a significant factor influ-
encing the risk of BCR.

Conclusions

MpMRI and the Martini model are helpful tools in the local sta-
ging of patients with PCa. Preoperative use of mpMRI can predict
oncological treatment outcomes in patients with PCa after RP.
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Introduction. The surgical treatment of gastric cancer is associated with overall complication rates as high as 50%.
The intent of this study was to assess the impact of epidural analgesia (EA) on postoperative complication rates among
patients undergoing gastric resections.

Materials and methods. Of the 617 gastric cancer patients who between 2002 and 2010 had undergone stomach
resection, 246 (39.8%) were administered EA. Groups with and without EA were compared.

Results. The general rate of complications was lower in the EA group in the univariable analysis — 38.5% vs. 54.2% (odds ratio
[OR]: 0.47,95% confidence interval [Cl]: 0.34-0.66, p < 0.001), intra-abdominal abscess (OR 0,28, 95% Cl: 0.14-0.59, p = 0.001),
pneumonia (OR0,39,95% Cl: 0.24-0.63, p < 0.001), temperature >38°C (OR0.53,95% Cl:0.37-0.74, p < 0.001) and re-operation
(OR0.53,95% Cl: 0.28-1.00, p = 0.049). These relationships were confirmed in a multivariable analysis for the general number
of complications (OR 0.53, 95% Cl: 0.37-0.75, p < 0.001), intra-abdominal abscess (OR 0.36, 95% Cl: 0.16-0.77, p = 0.009),
temperature >38°C (OR 0.56, 95% Cl: 0.39-0.82, p = 0.009), pneumonia (OR 0.42, 95% Cl: 0.25-0.71, p = 0.001).
Conclusions. Our findings indicate that postoperative treatment with EA for patients undergoing stomach resection is
safe and contributes to a reduction in the number of postoperative complications.

Key words: gastric cancer, GEJ cancer, epidural analgesia, postoperative complications, gastrectomy, postoperative

pain

Introduction

For the past 100 years, cases of stomach cancer (gastric cancer
- GC) amongst developed countries have been systemically
in decline. Possible contributing factors for this decline may
be attributed to the increased use of refrigeration for food
storage, dietary changes, and decreased incidents of infec-
tions with Helicobacter pylori [1]. Despite progress, stomach
cancer remains the fourth most frequently diagnosed cancer
worldwide. In 2008, there were 980,000 new cases, of which,

83,000 were reported in the European Union and over 5000
in Poland alone [1, 2]. In Poland, the 5-year survival rate post
stomach cancer diagnosis is about 18%, in Europe is about
25%, while in Japan about 70% [2-4].

Surgical resection of gastric cancer has produced subop-
timal survival rates despite multidisciplinary treatment appro-
aches and improvements in surgical techniques. The European
Society for Medical Oncology (ESMO) guidelines of treatment
for patients diagnosed with an advanced GC include perio-
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perative chemotherapy [5]. However, a total or subtotal ga-
strectomy with removal of the surrounding lymph nodes, (D2
resection) remains the only curative method of treatment [5-8].
The vast extent of surgical intervention is one of the main con-
tributing factors to the high risk of complications associated
with the procedure. The estimated number of complications
varies between 17 and 48%. Additionally, gastric resection in
conjunction with splenectomy or spleno-pancreatectomy
significantly increases the potential for complications [9-14].
The management of quality care in postsurgical settings that
include administration of regional analgesia contributes to
better treatment outcomes [15, 16]. Due to the limitations in
the use of opioids, resulting from the recommendations of the
ERAS protocol, the effectiveness of epidural analgesia (EA) is
very important. Currently, EA is a standard procedure in our
team and for this reason historical data were compared. On the
other hand, surgical procedures did not undergo significant
modification during the period under review.

Objective

To assess the impact of EA on postoperative complication
rates in patients undergoing subtotal or total gastrectomy
for gastric cancer.

Materials and methods

This study was conducted in a single institution using its ad-
ministrative database. All patients were treated between 2002
and 2010 at The Maria Sklodowska-Curie Institute, Oncology
CenterinWarsaw. No neoadjuvant therapy was administered in
the analyzed period. Of 723 GC resections performed, 617 cases
had complete medical documentation that was adequate for
retrospective review (study flow —fig. 1).

The data of 617 patients diagnosed with gastric cancer
that underwent resection of the stomach was retrospectively
reviewed and analyzed by univariable and multivariable me-
thods. Patients were divided into two study groups based on

satisfied exclusion
and inclusion criteria
n=723

complete data
available
n=617

complete data
not available
n=106

pain managemente
with EA
n =246

pain managemente
without EA
n=371

Figure 1. Flow-chart of the study

Table I. Baseline characteristics - demographic data, nutrition status, and
comorbidities

Characteristic Epidural analgesia (EA) p value
\[} Yes
n=371(%) n =246 (%)
gender:
. female 119 (58.3) 85 (41.7) 0522
male 252 (61) 161 (39)
age: (median) 64 61
(1OR) (53-71) (54-72) 0144
BMI
<19 31 (70.5) 13 (29.5) 0050
19-25 164 (63.8) 93 (36.2)
>25 176 (55.7) 140 (44.3)
comorbidities 296 (61.0) 189 (39.0) 0381
diabetes 28 (54.9) 23 (45.1) 0426
coronary disease 107 (60.1) 71(39.9) 0.996
hypertension 125 (53.6) 108 (46.4) 0.010
peptic ulcer 93 (64.1) 52(359) 0.260
anemia 304 (58.6) 215 (41.4) 0.069

EA - epidural analgesia; IQR - interquartile range

the use of epidural analgesia and other methods. The group
of patients treated without EA included patients who un-
derwent treatment during a period of time when epidural
catheterization use was not the treatment of choice (until the
end of 2006); these cases primarily occurred historically earlier
than those who were treated with EA. Another reason for non
EA administration was the lack of patient consent. Our study
included 413 males (66.9%) and 204 females (33.1%) with a me-
dianage of 63 (53-71). Epidural analgesia was administered in
246 patients (39.8%). The patients' demographic and clinical
characteristics are illustrated in table I and table II.

Analysis of the two group of patients indicated differences
in the location of the gastric tumor, the extent of the gastric
resection, and spleen removal. Patients treated without EA more
frequently experienced malnutrition (BMI < 19). We did not
observe statistically significant differences among both studied
groups in respect to demographic characteristics, pre-operative
risk factors (excluding hypertension), and the length of the pro-
cedure. The statistical univariable and multivariable analysis of
the factors contributing to postsurgical complications included:
- administered EA,
+gender,

- age,

« pre-surgical BMI,
- diabetes,

+ hypertension,

- coronary disease,
- and peptic ulcers.

Additionally, in our analysis we included perioperative
transfusions, the length of the surgery, and the extent of the
multi-organ resection.
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Table II. Type and extent of surgical intervention

Epidural analgesia (EA)

No
n=371 (%)
operative approach:
laparotomy 270(72.7)
« thoracolaparotomy 101 (27.3)
type of surgery:
« gastrectomy (TG) 216(58.3)

+ TG + distal esophagostomy 97 (26.1)
- distal resection (SG) 55(14.8)
+ proximal gastrectomy (PG) 2(0.5)
+ antrectomy 1(0.2)

length of surgery (min.):

<140 63 (16.9)

140-169 93(25.2)

170-209 101 (27.2)

210-570 114 (30.7)
perioperative blood transfusion 147 (39.6)
neighboring organ resection 178 (48.0)
splenectomy 138 (37.2)
distal pancreatectomy 15 (4.0)
large bowel resection 6(1.6)
cholecystectomy 29(7.8)

Operative treatment

All cases included in this study contained patients who were
operated on by the same experienced (over 30 operations
per surgeon) surgical team. Post-operative care and manage-
ment was provided using consistent post-surgical protocols
thatincluded enteral and parenteral nutrition for a period of
7 to 10 days. Total gastrectomy (TG) was performed on 321
patients (52%), 174 (28.2%) patients were treated with TG
expanded by resection of the lower section of the esophagus,
110 (17.85%) patients underwent distal subtotal gastrectomy
(SG), and in 6 (1%) of these cases proximal gastrectomy (PG)
was performed. In 434 (70.3%) of these cases, surgery was
performed by laparotomy, in 183 (29.7%) patient’s a laparo-
tomy was performed via the thoraco-abdominal approach.
We performed curative gastrectomies and dissections of the
lymph nodes expanded by removal of the additional organs
in cases rendering more extensive surgical interventions.
The range of surgical resections in both groups of patients
is presented in table Il

Postoperative pain management

All patients (from 2007) were preoperatively evaluated for the
postoperative use of epidural analgesia. Additionally, patients
that were administered epidural analgesia consented to the
procedure in a separate preoperative assessment. We admini-
stered EA in all suitable cases, except in patients with clinical
contraindications to the procedure, and in cases where the
patient did not consent. Contraindications included:
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Yes
HERTARCH)

164 (66.7) 0.104

82(333)

105 (42.7)

77 (31.3)

55 (224) <0.001
4(1.6)
5(2.0)

62 (25.2)

55(224) 0.102

61(24.8)

68 (27.6)

72(293) 0.008

110 (44.7) 0426

65 (26.4) 0.005
6 (2.4) 0.282
7(2.8) 0.298
14 (5.7) 0310

- coagulation disorders or perioperative use of blood clot-
ting medications,

+ inflammation at the catheter placemat area,

- neurological conditions.

Prior to administering general anesthesia, in the opera-
ting room, the epidural catheter was placed into the epidural
space between Th6 and Th7 (when the patient’s anatomy
dictated, exact vertebral space varied by one up/down seg-
ments). The area designated for catheter placement was
prepared according to surgical protocols, with the insertion
site disinfected and surgical dressing administered. The skin
and the subcutaneous tissue in the puncture site was ane-
sthetized with a 2% solution of lidocaine and kept sterile.
After the catheter was inserted into the epidural space, it
was secured on the skin surface with clearly marked trans-
parent dressing tape. Our postoperative pain management
regimen of choice was epidural analgesia, administered via
continuous infusion of Breivik's mixture into the epidural
space using a syringe pump [17]. The mixture was composed
of low concentrations of medications (22 ug/ml adrenali-
ne, 2 ug/ml fentanyl and 1.25 mg/ml bupivacaine — which
deviates slightly from the standard regimen) in a 0.9% solu-
tion of sodium chloride. The epidural infusion delivery rate
was about 3:9 ml/h. Patients in both studied groups were
intravenously administered coanalgesics (metamizol and
paracetamol). Patients that were not postoperatively admi-
nistered EA received a subcutaneously delivered morphine
sulfate in fractionated doses (5-10 mg/dose) in 4-6 hour
intervals, accompanied with coanalgesics.



Statistical analysis

Information collected throughout our research was recorded,
analyzed, and presented in tables with a cross-tabulation of
data.The operative time and age are divided into four catego-
ries based on quartiles. The Chi? test and Wilcoxon test were
used to compare the groups. The relationship between po-
stoperative complications (outcomes) and the use of epidural
analgesia is analyzed in a univariable logistic regression model
and in a multivariable logistic regression model that controls
for confounders. Multi-step forward regression was used to
select significant disturbing variables in multivariate models,
including significant variables at <0.1 (the multiple variables
describing the EA was included in each model regardless of
its significance level). The results of the models are presented
in the form of odds ratios (OR) and 95% confidence intervals
(CI). Variables for which p < 0.05 were considered significant.
This analysis is performed with Stata software, version 13.1
(Stata Corporation, College Station, Texas, USA).

Bioethics

The study was conducted in compliance with the Declaration
of Helsinki for medical research and was approved by the
Local Bioethics Committee at The Maria Sklodowska-Curie
Institute, Oncology Center in Warsaw (permit No. 20/2017
from 09.02.2017). As a retrospective study, according to the
approval of the bioethical committee, the informed consent
of the patient was not required.

Results

There were no EA-related complications (neurological deficits,
postdural puncture headache), although not every patient
managed to insert an epidural catheter. Patients who did not
have an epidural catheter inserted for technical reasons were
analyzed in the group without EA. Administration of epidural
catheters or epidural analgesia is not associated with incre-
ased risk for postoperative complications. The postoperative
mortality rate was 1%, (6 patients of 617). No thromboembolic
or pulmonary complications were present amongst postope-
rative patients who had received EA. Due to an insignificant
occurrence rate, we did not review incidents of hemoperito-
neum (intra-abdominal leak), postoperative eventration, or
cases of anastomotic strictures (tab. Ill).

Additionally, the univariable analysis of patients that were
administered EA displayed a lower frequency of postoperative
complications compared to the group treated with other me-
thods (OR 0.47,95% Cl: 0.34-0.66, p < 0.001), intra-abdominal
abscesses (OR 0.28,95% Cl: 0.14-0.59, p = 0.001), pneumonia
(OR0.39,95% Cl:0.24-0.63, p < 0.001), temperature >38°C (OR
0.53,95% Cl: 0.37-0.74, p < 0.001) and reoperations (OR 0.53,
95% Cl: 0.28-1.00, p = 0.049) (fig. 2).

These relationships were confirmed in a multivariable
analysis for the general number of complications (OR 0.53,95%
Cl:0.37-0.75,p < 0.001), intra-abdominal abscess (OR 0.36,95%

Table ll. Postoperative complications

Complication type

Epidural analgesia (EA)

No Yes
n=371 (%) n =246 (%)

overall complications (total) 201 (54.2) 88 (35.8)
temperature >38°C 158 (42.6) 69 (28)
pneumonia 81(21.8) 24(9.8)
intra-abdominal abscess 44(11.9) 9(3.7)
anastomotic leak 40(10.8) 20(8.1)
re-operation 38(10.2) 14(5.7)
wound infections 28 (7.5) 13 (5.3)
catheter related sepsis 28(7.5) 17 (6.9)
anatomic stricture 6(1.6) 1(04)
intra-abdominal bleeding 4(1.0) 4(16)
eventration 2(0.5) 1(04)

complications ——

wound infections —_—

intraabdominal abscess —e———

temperature >38 ———

catheter related sepsis °

anastomotic leak — |

pneumonia —

re-operation —_—————

r T T T 1
0.0 0.5 1.0 1.5 20 2.5

odds ratio (95% Cl)

Figure 2. Risk of complications according to EA administration

Cl:0.16-0.77, p = 0.009), temperature >38°C (OR 0.56, 95% Cl:
0.39-0.82, p = 0.009), pneumonia (OR 0.42,95% CI: 0.25-0.71,
p = 0.001) — tables: IV, V and VI. The relationship between
administering EA and reoperation in a multivariable analysis
was not confirmed. Diagnosis of pneumonia was based on
the correlation of clinical symptoms and radiological deter-
minations. There were no significant statistical differences in
univariable and multivariable analysis of wound infections,
infection of the central line, or the anastomotic stricture,
(table VI and table VII).

Discussion

Complications associated with gastrectomy with D2 lym-
phadenectomy for the treatment of gastric cancer presents
multiple clinical considerations against extensive lympha-
denectomy [10, 13, 14]. The overall rate of complications is
between 17 to 48%. The most frequent postoperative com-
plications in gastric resection surgeries for curative gastric
cancer interventions are pneumonia, surgical site infections,
(incision infections, intra-abdominal abscesses) and leaking
anastomosis [9-14, 18]. Despite the potential for postoperative
complications, extensive surgical resection with lymph nodes
dissection remains the only curative therapy for gastric cancer
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worldwide. Experienced medical institutions specializing in
surgical oncology routinely perform extensive curative resec-
tions for gastric cancer [9, 10, 14, 19].

Effective analgesia is an essential part of postsurgical ma-
nagement and provides statistically and clinically significant
improvements in treatment outcomes. Most published clinical
studies have demonstrated that the administration of epidural
analgesia in gastric surgery patients is a safe practice as a me-
ans to improve perioperative outcomes [16, 20-24]. Effective
postoperative pain management, as well as the reduction of
stress response to surgery along with management of the car-
diovascular system and microcirculation significantly reduces
complications. Furthermore, studies suggest that administering
EA contributes to the reduction of perioperative blood loss. The
recommended technique requires continuous infusion of pain
medications assisted by intermitted bolus injections [25, 26].

A comprehensive literature review of the effect of po-
stoperative analgesia on surgical outcomes [24] showed the
impact of administering epidural analgesia on complications
rates following major abdominal surgery. Throughout this
study, authors established that the administration of epidu-
ral analgesia significantly reduces the risk of pulmonary and
cardiovascular complications, as well as thromboembolism,
postoperative occlusions, and hastens the return of bowel
function. Our study was performed retrospectively and is
therefore subject to associated biases. During the extensive
research period in which the review of this data occurred,
our standards of postoperative care and surgical experience
have improved; possibly affecting our findings had this data
included newer cases. Therefore, based on this study alone, we
cannot definitively conclude that administering EA decreases
the risk of complications after gastrectomy. There is, however
increasing evidence of the overall positive impact that EA has
on treatment outcomes. When considering the retrospective
review of 84 patients that underwent laparoscopic SG [27], all
data suggests that administering EA has no significantimpact
on treatment outcomes, except for patients treated with EA
who experienced urinary retention.

In a prospective study of 1021 patients, the analysis con-
firmed more effective pain management, a lower need for
analgesics, and a shorter stay in the intensive care unit [28]. No
statistically significant differences were reported for mortality
and the postoperative complication rate. Further analysis de-
monstrated a reduction of postoperative complications in the
group of patients administered EA that underwent vascular
surgicalinterventions. In the relatively smaller groups of patients
that underwent gastrectomy (77 patients), large intestine or
bile duct operation, the difference between the number of
postoperative complications remains insignificant. The results
of the Cochrane Database analysis [29] in which 94 studies were
evaluated, (total of 5864 patients) suggests effective pain ma-
nagement and an accelerated return of gastrointestinal transit
in patients treated with EA. With the use of the open surgery
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technique, EA reduces the length of the hospital stay. There was
no difference in vomiting incidence or anastomotic leak. Com-
plications of epidural analgesia are rare, but additional studies
to examine the impact of administering epidural analgesia in
extensive surgical interventions for gastric cancer are needed.

A recently publish retrospective review of the American
College of Surgeons National Surgical Quality Improvement
Program [30] performed for patients undergoing open elective
esophagectomies and gastrectomies for nonmetastatic cancer,
analyzed a group of 2599 gastrectomies, among which 18%
received EA. The only conclusion from the analysis is that EA
was associated with a longer length of stay (EA median [IQR]
8[7, 111 vs.no EA 7 [6, 11], p = 0.0002). No other differences
between the groups were noted.

Of the retrospective review of 723 gastric cancer resections
performed at our institution, 617 cases had complete medical
documentation that was adequate for review (85.3%). Data not
included in this study amounting to the remaining 14.7% of
cases was excluded due to random issues such as incomplete
medical records and other associated factors. The analyzed gro-
up of patients was treated with comparable surgical techniques,
postoperative care, and perioperative management protocols.
Patients administered EA did not experience a higher number
of complications than the group of patients treated with other
methods. Thus, administering EA has proven to be safe in the
perioperative care of patients undergoing gastric resection.
Research indicates that the frequency of wound infections (fever
>38°C, intra-abdominal abscess) pneumonia and reoperations
is reduced in the group of patients with EA. Metaanalysis [26]
as well as our assessments confirm that effective postoperative
pain management decreases the incidence of pulmonary com-
plications. We observed a decreased number of other compli-
cations, (except for frequency of anastomotic leak), however in
conclusion, they offer no statistical significance.

Conclusions

Our findings indicate that administering EA to patients un-
dergoing major stomach resection for gastric cancer is safe.
Furthermore, postoperative treatment with epidural analgesia
following stomach resection contributes to a reduction in the
number of postoperative complications; this is most notable
in the reduced number of cases of pneumonia, sepsis, and the
need for additional surgical interventions.
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The quality of life of patients with head neoplasms
and incidence of depression treated with radiotherapy.
A preliminary research report
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Introduction. The diagnosis of a primary tumor of the central nervous system is a source of huge fear and anxiety for
a patient, because the prognosis is usually unfavorable. Very often, the cancer is accompanied by depression, which reduces
the effectiveness of treatment and worsens the patient’s functioning in everyday life.

The aim. The aim of the study is to determine the cause-and-effect relationship between quality of life and incidence of
depression, as well as the side effects of treatment in people treated with radiation for head cancer.

Material and methods. The study group consisted of 103 patients during treatment in the Radiotherapy Ward of the
Specialist Hospital in Nowy Sacz. The research tools were: the WHO QOL-Bref questionnaire, the Beck Depression Scale and
a questionnaire of the author’s own design regarding patients treated with radiation therapy for head cancer.
Results. The general perception of the quality of life in the studied group was 2.88 points, the general perception of the
patient’s own health was 1.88 points. The average quality of life was the highest in the environmental field: 62.50 + 23.21,
while the lowest in the physical field: 44.24 + 28.65.

Conclusions. Both the overall assessment of the quality of life in the assessed areas and the perception of health by
patients treated with radiation therapy for head cancer are low.

Key words: head cancer, depression, quality of life

Introduction

Radiation therapy is a very effective and one of the most
commonly used methods of cancer treatment; at the same
time it is one of the factors that cause increased stress in the
oncological patient. This is associated with anxiety and the
occurrence of side effects that can significantly affect the qu-
ality of life [1]. Treatment methods used in oncology are usually
very aggressive, which causes anxiety in patients. As Walden-
-Gatuszko emphasizes, not knowing about the side effects
and their consequences as well as the method of treatment

is the most common reason for a patient’s anxiety. The quality
of life in patients treated with radiation therapy depends on
multiple factors. The patient’s ability to quickly adapt mentally
to the situation has a significant impact. Moreover, the ability
to deal with the side effects of early and late treatment is also
of crucial importance during the treatment [2].

Radiotherapy is usually a kind of treatment that requires
the patient to stay in an oncological center for several weeks,
which can lead to anxiety for the patient. For along time during
the treatment, the patient can experience discomfort in life
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caused by various undesirable symptoms brought on by the
radiation therapy [3]. Irradiation treatment is associated with
a reduced intensity of side effects when compared to che-
motherapy [4]. A diagnosis of cancer heightens the patient’s
fear, elevates anxiety, a sense of danger and the uncertainty
of life. The image of this disease, which is common in society,
evokes negative emotions [2]. On the one hand, the quality
of life of a cancer patient is determined through the prism of
the ailments or fears that accompany the disease, on the other
hand, there is faith in treatment and a reduction of discomfort
[5]. When diagnosing cancer, it seems necessary to start treat-
ment as soon as possible.

For most patients, even staying in hospital is a big psy-
chological problem and experience. A patient’s value system
is often radically changed. The onset of illness means that the
person is at a level of basic needs, such as health, life and psy-
chosomatic comfort. Safety and physical comfort are usually
provided by the hospital, but the need for peace of mind is
often not met. This is usually caused by a lack of communi-
cation between the patient and the medical staff. Providing
information on the state of health, the course of the disease,
the treatment and side effects, as well as establishing and
maintaining vital emotional contact are all factors that are
responsible for a patient’s mental comfort. Another factor that
reduces the quality of life of a hospitalized patient is the feeling
of helplessness and passivity [2]. In scientific research, the basic
and very often only criteria for assessing the effectiveness of
oncological treatment was the survival time and remission
period. Currently, more attention is paid to the impact of the
disease and its treatment than on the patient’s functional and
psychological condition and their place in society [5].

The assessment of the quality of life of patients treated
oncologically is of great interest in recent years. Cancer and
depression are causes of a patient’s suffering [6]. The concept
of depression in the aspect of cancer is very important in many
aspects. One of them is the occurrence of depression and
mood disorders as a cause or factor of cancer [7, 8]. In such
patients, there are disturbances and obstacles regarding co-
operation in the treatment process [6]. Incidence of depression
in patients with cancer is 3.5 times higher than in patients
with diabetes, hypertension, heart disease, rheumatic arthritis,
chronic lung disease or stroke [9].

The aim of the study was to determine the cause-and-ef-
fect relationship between the quality of life and the frequency
and severity of depression and the side effects of radiation
therapy in people treated for head cancer.

In order to achieve the aim of the work, the following
research questions were asked:

1. How do patients treated with radiation for head cancer
assess their quality of life?

2. What is the relationship between the assessment of the
quality of life and the occurrence of depression in patients
treated with radiation therapy for head cancer?

3. What is the relationship between the quality of life and
the occurrence of side effects in the course of radiation
therapy in patients treated for head cancer?

4. What is the relationship between the quality of life and
the patient’s attitude to the disease?

Material and methods

The research was conducted in the Radiotherapy Ward of the
Specialist Hospital J. Sniadeckiego in Nowy Sacz. The diagno-
stic survey method was used. To assess the quality of life, the
Polish version of the standardized WHO QOL-Bref question-
naire developed by Laura Wotowicka and Krystyna Jaracz,
containing 26 questions, was used [10]. To assess the severity
of depression, the Beck Depression Scale was used, consisting
of 21 questions considering the most common symptoms
of depression, whose translation and initial adaptation was
undertaken by Parnowski and Jernajczyk [11]. The third tool
was the author’s own questionnaire focused on a group of
patients treated with radiation for head cancers. The study
group consisted of 103 adults, over 18 years of age, in whom
radiotherapy was performed using an accelerator emitting
photon radiation with the following energies: X6MV, X15MV,
and electrons: E6MeV, E9MeV, E12MeV, E15MeV, E18MeV,
E22MeV. The accelerator was equipped with multileaf coli-
mators enabling conformal therapies in any location and IMRT
(intensity modulated radiotherapy) therapies in the step and
shot and sliding window technique [12]. In the case of multi-
focal metastases to the brain, the whole brain was irradiated.
In primary lesions or single brain metastases, the area of the
lesion was irradiated with a margin along with edema or the
tumor bed. In the case of irradiation of the whole brain (pal-
liative treatment), the hypothalamus was not protected. By
contrast, in the case of irradiation of the primary tumor area
(if possible), the minimum dose per hypothalamus was used.

Participation in the study was voluntary, the patients were
informed about the purpose of the study, and they verbally
agreed to take part in it.

The Chi” independence test, the Mann-Whitney test and
the Kruskel-Wallis test were used in the statistical analysis of
the results. The choice of nonparametric tests was dictated by
the lack of normality of variables (verified with the Kolmog-
orov-Smirnov and Shapiro-Wilk tests) or by the lack of group
equivalence (verified with the Chi? compliance test). A signif-
icance level of p < 0.05 was adopted. The calculations were
carried out using the IBM SPSS Statistics 20 program.

Results

One hundred three people aged 20-70 were examined (53.4%
men; 46.6% women). The largest group among all the re-
spondents were patients between 41 and 50 years of age
(34.0%). Over half of the respondents (55.3%) declared having
secondary education. Few respondents (8.7%) had higher
education. Analyzing the marital status of the respondents,
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it was found that 68.9% of them were married. Single people
accounted for only 18.4% of the respondents, and widowed
patients constituted 12.6% of the respondents. Most frequen-
tly, respondents were diagnosed with glioblastoma multiforme
(ICD-094) (34.0%) or a metastatic tumor (ICD-094) (31.1%) of
the central nervous system. Less frequent was anaplastic astro-
cytoma (ICD-094) (14.6%), anaplastic oligospermia (ICD-094)
(10.7%), germinal spinal cord (ICD-094) (6.8%) or meningioma
(ICD-095) (2.9%).

Radiotherapy at a dose of 20 Gy in fractions of 4 Gy was
used in 29.1% of patients and lasted 1 week. The most nume-
rous group of 37.9% were patients treated for 2-3 weeks with
30 Gy of irradiation in 3 Gy fractions; 24.3% of patients diagno-
sed with meningioma and/or patients who did not complete
the treatment were treated for 4 to 5 weeks. Treatment with
a dose of 60 Gy was used in 8.7% of the patients, in fractions
of 2.0 Gy, which lasted 6 weeks.

The most common effects of radiation were headaches
(68.0%). Slightly less often, the subjects suffered from nausea
(44.7%) or hair loss (42.7%).Vomiting occurred in 25.2% of the
respondents,and 16.5% of the respondents did not experience
radiation side effects. Some patients experienced balance
disorders (14.6%) or blurred vision (5.8%). Only a few of the
respondents (13.6%) used the help of a psychologist from the
moment of diagnosis to the present. Most respondents (86.4%)
did not benefit from such assistance.

Analysis of the research showed that the respondents rated
their quality of life higher (2.88) than their quality of health
(1.88). In both cases, the self-assessment of the quality of life
and health was very low (1-5 points scale) (tab. I).

The highest quality of life was observed in the environment
field (62.50 = 23.21), a lower one in the social field (50.16 +
31.35).The lowest indicator of the quality of life was observed
in the psychological field (46.93 + 31.73) and the physical field
(44.24 + 28.65) (tab. ).

Table I. Individual overall perception of the quality of life and health

Individual overall
perception of the

Individual overall

perception of the

quality of life quality of health
mean 2.88 1.88
median 3.00 200
SD 141 097

On the basis of the Beck scale, it was found that 32.0% of
people did not have symptoms of depression. Mild depression
was observed in the group of 20.4% of respondents. Mode-
rately severe depression was found in 34.0% of respondents,
and very severe depression occurred in 13.6% of the respon-
dents. It was shown that the lack of depression in 44.2% of the
respondents or mild depression in 27.9% of the respondents
was significantly more common in patients aged 20-40 years.
In 48.6% of people aged 41-50 and 40.0% of people over
51 years of age, moderate depression was more frequent than
in the rest of the respondents.

Analysis of the author’s research shows that respondents
without depression rated their overall quality of life the highest
(4.30), slightly lower than the respondents with mild depres-
sion (3.67), the lowest quality of life rating was respondents
with moderately severe (1.57) or very severe depression (1.64).
The respondents rated their quality of health in a similar way.
The respondents without depression rated their quality of life
the highest (2.88), lower (1.81) — the respondents with mild
depression, and those with moderately severe (1.34) or seve-
re depression (1.00) rated their quality of health the lowest.
Statistical analysis showed a relationship between depression
and satisfaction with one’s life and health (p < 0.0001). In this
respect, people without depression showed a statistically si-
gnificantly higher level of overall perception of quality of life
and health than people with depression (tab. Ill).

[twas shown that the lower the severity of depression, the
higher the quality of life in individual subscales. The author’s
research shows that the quality of life in each of the assessed
fields was significantly better in people without depression
than in those with depression. As a result of the analysis, the
differences found were statistically significant (p < 0.0001)
(tab. IV).

Analysis of the research showed that respondents who
had headaches as a side effect of radiation therapy rated their
overall quality of life (3.10) and quality of health (2.10) higher
than respondents who did not have headaches, who rated
their overall quality of life (2.42) and quality of health (1.42)
lower. Relationships were observed in each of the fields of
the quality of life. People with headaches obtained average
values of the quality of life in individual subscales at the level:
in the physical field — 47.50, in the psychological field — 50.24,
in the social field — 55.24, in the environmental field - 65.67;
and these values were higher than in people who did not have

Table Il. The quality of life of patients treated for head cancer with radiation therapy

Physical field
mean 4424
median 39.29
SD 2865
min. 0
max. 89

278

Psychological field Social field Environment
46.93 50.16 62.50
41.67 41.67 59.38
31.73 31.35 23.21
4 0 16
96 100 94



Table Il Individual perception of the quality of life and health headaches. In the case of other side effects: vomiting, nausea,
Depression (Beck Individual overall  Individual overall hair loss, and vision and balance disorders in patients treated

Depression Scale) perception of the  perception of the with radiation for head tumors, similar relationships were obse-
quality of life quality of health

rved as in the case of the headache. Both the respondents who

\éVithOUt. mean 430 288 did not have side effects of radiation therapy and those who
epression D 047 086 X . . . . L
did, assessed their overall quality of life and health in a similar
(Tei:gression el =67 Sl way. A statistically significant dependence on all analyzed side
D 086 040 effects of radiotherapy was found in the general perception
moderately mean 1.57 1.34 of the quality of life and health, as well as in the social and
iiz\fr;ision SD 0.70 068 environmental field. The obtained results concerning the most
Jery severe ean 164 00 statistically significant relationships between variables at the
depression 0 050 000 significance level of p < 0.0001 revealed a relationship between
hair loss and balance disorders and a subjective assessment of
in total mean 288 188 quality of life and health, and the quality of life for individual
L U o subscales (tab. V).
p <0.0001 <0.0001

Table IV. The quality of life and depression in patients treated for head cancer

Depression (Beck scale) Physical field Psychological field Social field Environment
without depression mean 78.03 84.97 87.37 8845
SD 737 8.59 7.55 642
mild depression mean 5221 54.56 5873 69.35
SD 10.13 14.90 11.92 9.04
moderately severe mean 21.22 21.79 2381 4321
depression D 1249 1098 1181 1021
very severe depression mean 10.20 8.63 1548 39.29
SD 803 345 1381 19.02
in total mean 4424 4693 50.16 62.50
SD 2865 3173 31.35 2321
p <0.0001 <0.0001 <0.0001 <0.0001

Table V. The relationship between the quality of life and the side effects of radiation treatment

Side Occrence Individual overall Individual overall Physical Psychological  Social Environment
effects perception of the perception of the field field field
quality of life quality of health
headache  no mean 242 142 37.34 39.90 39.39 55.78
SD 1.56 0.50 28.19 29.57 30.64 26.68
yes mean 3.10 210 4750 50.24 55.24 65.67
SD 1.29 1.07 2848 3238 30.60 20.85
p 0.0208 0.0027 0.0877 0.0714 0.0168 0.0422
vomiting no mean 3.19 1.99 51.02 5244 57.03 68.63
SD 1.21 0.87 24.17 29.52 28.20 18.77
yes mean 1.96 158 2418 3061 29.81 4435
SD 1.56 121 31.82 33.00 31.90 25.88
p 0.0001 0.0022 <0.0001 0.0039 0.0001 <0.0001
nausea no mean 333 2.05 56.39 58.85 6243 7144
SD 131 0.89 2543 3040 29.26 2096
yes mean 233 167 29.19 3216 34.96 5143
SD 133 1.03 2523 27.01 27.14 21.17
p 0.0003 0.0070 <0.0001 0.0001 <0.0001 0.0001
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Side Occurence Individual overall
effects perception of the
quality of life
vision no mean 3.00
disorders D 137
yes mean 1.00
SD 0.00
p 0.0006
balance no mean 3.20
disorders ) 127
yes mean 1.00
SD 0.00
p <0.0001
hair loss no mean 224
SD 143
yes mean 375
SD 0.78
p <0.0001
no side no mean 2.38
effects D 138
yes mean 2.88
SD 1.58
p 1.0000

It was shown that respondents who accepted their ill-
ness perceived their quality of life the highest (4.33), which
was higher than in respondents who somehow got used
to it (2.85) or did not accept it (1.39). When analyzing the
results of the research, the overall perception of the quality
of health was similar. Those who had accepted their disease
had a higher score (2.64) than those who had become used
to the disease (1.85). The overall perception of the quality of
health was rated the lowest by respondents who had not
accepted their disease (1.13). The differences were statistically
significant (tab. V).

Table VI. Individual perception of the quality of life and the acceptance
of the disease

The acceptance Individual Individual
of the disease overall overall
perception perception of
of the quality the quality of
of life health
| accept the mean 433 264
dieess, D 069 106
| do notacceptthe mean 1.39 1.13
CHERE, sD 050 034
| feel accustomed ~ mean 2.85 1.85
to the disease. D 104 074
in total mean 288 1.88
SD 141 097
p <0.0001 <0.0001
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Individual overall Physical  Psychological  Social Environment
perception of the field field field
quality of health
1.94 45.66 48.28 51.72 63.66
098 2894 3222 31.66 2343
1.00 2143 25.00 25.00 4375
0.00 0.00 0.00 0.00 0.00
0.0088 0.0686 0.2520 0.0460 0.0157
203 49.84 5194 55.30 67.05
098 27.03 3161 31.08 21.84
1.00 1143 17.50 20.00 35.83
0.00 947 6.34 423 834
<0.0001 <0.0001 0.0006 <0.0001 <0.0001
147 29.72 31.78 34.04 51.64
0.88 26.00 28.80 2623 21.80
243 63.72 67.23 71.78 77.06
0.82 18.90 2308 23.86 16.08
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001
195 4473 47.72 51.55 62.86
1.03 29.80 3228 3220 2393
1.53 4181 42.89 43.14 60.66
0.51 2251 29.38 2639 19.74
0.2064 0.5808 04589 0.3348 0.3585

It was found that the patients who had fully accepted
their illness had the highest quality of life in each of the fields,
the respondents who had got used to the disease had a lower
quality of life, and the lowest were the patients who had not
accepted their disease. A higher quality of life in particular
fields was demonstrated by people accepting their illness:
in the physical field: 72.75, in the psychological field: 80.18,
in the social field: 79.55, and in the environmental field: 84.28.
The respondents who had not accepted their disease had the
lowest quality of life in all fields: in the physical field: 17.51, in
the psychological field: 15.86, in the social field: 20.97, and
in the environmental field: 40.83. In terms of acceptance of
the disease, the compared groups are the most diverse in the
psychological field. While analyzing the obtained test results,
there was a statistically significant relationship between the
acceptance of the disease and the individual fields, which was
p < 0001 (tab. VII).

Discussion

The Scientific Council of the National Cancer Registry states
thatin 2016 there was anincrease in cancer incidence by abo-
ut one thousand cases compared to 2015. This number also
systematically increases in relation to cases of cancers of the
central nervous system [13]. One of the methods of treating
cancers of the central nervous system is the use of radiation
therapy [14]. Very often, along with the occurrence of cancer,
patients at various stages of the disease are accompanied by



Table VII. The quality of life and the acceptance of the disease

The acceptance of the disease Physical field Psychological field Social field Environment
I accept the disease. mean 7251 80.18 79.55 84.28
SD 14.87 16.24 1732 949
I do not accept the disease. mean 17.51 15.86 2097 4083
SD 10.65 8.96 1535 1333
| feel accustomed to the disease. mean 41.58 4348 4850 61.30
SD 2535 25.65 2743 20.82
in total mean 4424 4693 50.16 62.50
SD 28.65 31.73 31.35 2321
o <0.0001 <0.0001 <0.0001 <0.0001

anxiety, anger and depression, which negatively affects the
healing process and affects the quality of life [15].

Cancers of the central nervous system are not very com-
mon. However, the most common ones have a poor prognosis.
According to the Scientific Council of the National Cancer
Registry in Warsaw, cancer occurrence is estimated at 2% per
annum [16]. Dziadziuszko and Fijuth indicate that the incidence
of glioblastoma multiforme is as much as 40%, while metastatic
tumors account for 15-20% in patients with all cancers [15].
The research conducted in the radiotherapy ward confirms
the fact that the most common cancers of the central nervous
system are glioblastoma multiforme 34.0% and metastatic
tumors to the central nervous system 31.1%.

Kowalska and Szemik’s research conducted among
225 people aged 25-44, using the WHO QOL-BREF question-
naire, showed that the average values of the quality of life
for individual subscales were at these levels: for the physi-
cal field — 53.5, for the psychological field — 62.8, for social
relations — 70.0, and for the environmental field - 57.3 [17].
Kowalska et al. also assessed the quality of life of 746 healthy,
professionally active people aged 45-60. The average of the
individual fields was: somatic — 54.4, psychological — 60.8,
social - 68.3 and environmental - 57.6 [18]. Patients'quality of
life deteriorates after the start of radiation and this condition
persists for up to three months after the end of the treatment,
as reported by Kozak et al. [19].

The analysis of the results of research showed that cancer
and the treatment that is used significantly affect the quality
of life of respondents in the physical, psychological and social
field. The quality of life in the individual fields was as follows:
the best results were obtained in the field of social relations
- the average: 62.50; in the social field — the average: 50.16; in
the environmental field - the average: 46.93; in the physical
field — the average: 44.24.

The occurrence of depression during cancer is a fairly
common phenomenon. Studies by Mitchell et al. on the
occurrence of depression during cancer show that the co-

-occurrence of cancer and depression exceeds 50% in many
cases [20]. Onitilo et al. note in their publication that regar-
dless of the etiology, the occurrence of depression in can-
cer patients has an additional impact on the results of the
treatment. Patients with depression who are diagnosed with
cancer experience a lower quality of life, their cooperation
with medical staff is negatively affected and the patients
are hospitalized longer [6]. The incidence of depression in
patients treated with irradiation of the central nervous system
is confirmed by the author’s research. Based on the Beck
Depression Scale, it was found that 32.0% of the respondents
had no symptoms of depression. One in five patients — 20.4%
— had mild depression. Moderately severe depression was
found in 34.0% of the people, and 13.6% of the respondents
had very severe depression. The results of research by Mit-
chell et al. conducted in a group of 279 oncological patients
revealed the occurrence of major depression in 12.7%, and
depressive disorders in 29.6% of the subjects [21]. According
to the authors, the diagnosis of depression in cancer patients
should be more frequently analyzed, as depression in cancer
patients can undoubtedly have a negative impact on the
treatment process as well as on their cooperation with the
medical staff.

Treating the central nervous system with irradiation is very
often associated with the occurrence of various types of side
effects. lonizing radiation affects both cancerous and healthy
tissues. The author’s research carried out in the radiotherapy
ward indicates that the most common effects of radiation were
headaches — 68.0%. Slightly less frequently, the respondents
had nausea 44.7% or hair loss 42.7%. In the study of Kapela et
al, 20.7% of respondents experienced pain during chemo-
therapy [22]. A cancer patient undergoing ionizing radiation
treatment is a person who is suffering. Nowak et al. show that
pain management results in better coping with its side effects,
and in looking at the future — dealing with changes in the
quality of life [23]. The author’s research has shown that the
side effects of radiation therapy: headache, vomiting, nausea,
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hair loss, vision and balance disorders significantly affect the
overall perception of the quality of life and health.

Assessing the quality of life, especially its psychological
sphere, it is crucial to adapt to the disease, i.e. the level of its
acceptance, which is emphasized by Kurpas et al. [24]. In the
studies by Smolen et al.,, adapting to the disease in the studied
group of cancer patients was at a medium level, however,
people who did not experience pain and assessed their health
well adapted better [25]. Szczepariska-Gieracha et al. indicate
thatamong 71 patients with malignant neoplasms, strategies
of coping with neoplastic disease may change with the time
that elapses since the start of the treatment [26]. Research on
the acceptance of cancer was carried out by Smoler et al.
on a group of 229 randomly selected respondents. It was de-
monstrated that the higher the degree of cancer acceptance,
the lower the severity of the helplessness-hopelessness rela-
tionship [27]. Slusarska et al. assessed the level of acceptance of
the disease and quality of life during treatment of patients with
lymphoma using the WHO QOL-Bref questionnaire. Among
105 respondents, 7.6% of them showed a very low level of
acceptance, and 15.2% - a high level. The higher the level
of acceptance, the better the quality of life of patients [28].

Inthe author's research, correlations were found between
the level of the acceptance of the disease and the individual
general perception of the quality of life and health in its in-
dividual areas.

Cancer puts people in a difficult position. Our physicality,
mentality, community and human spirituality are all burdened.
The reason for this can be any changes that occur in the patien-
t'sbody, as well as various social factors. Very often, oncological
diseases are accompanied by depression and anxiety, which
significantly reduce the patient’s quality of life and may affect
the course of their treatment. Having the necessary knowledge
aboutall stages of treatment and recovery, in both the physical
and mental context, as well as the active participation in the
process of treating of the patient and the family, can signifi-
cantly affect the patient’s self-esteem. The state of health of
a patient treated with head irradiation for metastatic tumors
often deteriorates rapidly, which is why J. Zapata et al. drew
attention to the importance of health education; this is not
only the transfer of knowledge and skills, but also instilling
motivation to change one's behavior in order to have more
effective treatment [29]. At present, there are few publications
regarding the quality of life of patients undergoing radiation
therapy for cancers of the central nervous system.

Conclusions

1. Respondents treated with radiation for head cancers ra-
ted their quality of life higher than their quality of health.
In both cases, the self-assessment of the quality of life and
health was very low.

2. Patients who did not have symptoms of depression ra-
ted their quality of life higher. Similarly, the higher the
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assessment of the quality of health, the lower the level
of depression. It was shown that the higher the quality of
life in specific fields, the lower the severity of depression
in patients.

The intensity of side effects of radiation therapy for head tu-
mors affects the assessment of the quality of life in specific
fields. The greater the intensity of side effects of radiation
therapy, the lower the quality of life in all fields. Patient
education, carried out by a radiotherapy nurse that refers
to how to deal with radiation reactions may significantly
affect the patient’s assessment of their quality of life.

The acceptance of the disease affects the perception
of the quality of life. Patients who accepted their dise-
ase assessed their quality of life and health the highest,
and those who did not accept the disease — rated it the
lowest. It was shown that patients who fully accepted
their disease had the highest quality of life in every field,
a lower quality of life had those who got used to the
disease, and the lowest the quality of life had patients
who did not accept the disease.

Conflict of interest: none declared

Bogumita A. Lubinska-Zadto

Podhale State College of Applied Sciences in Nowy Targ
ul. Kokoszkéw 71

34-400 Nowy Targ, Poland

e-mail: bogumila.lubinska@interia.pl

Received: 29 Dec 2020
Accepted: 20 Jan 2021

References

1.

2.

3.

Kozakiewicz B. Nowotwory ztosliwe narzadu rodnego. Nowa Med.
2003:122-127.

Walden-Gatuszko K. Psychoonkologia. 1st ed. Polskie Towarzystwo
Psychiatryczne, Krakéw 2000: 23-43.

Faller H, Olshausen B, Flentje M. [Emotional distress and needs for
psychosocial support among breast cancer patients at start of radio-
therapyl. Psychother Psychosom Med Psychol. 2003; 53(5): 229-235,
doi: 10.1055/5-2003-38864, indexed in Pubmed: 12709891.

Jacobsen PB, Andrykowski MA, Thors CL. Relationship of catastro-
phizing to fatigue among women receiving treatment for breast
cancer.J Consult Clin Psychol. 2004; 72(2): 355-361, doi: 10.1037/0022-
006X.72.2.355, indexed in Pubmed: 15065968.

Jassem J. Paliatywna radioterapia, chemioterapia i leczenie hormo-
nalne. In: Zapasnik A, Zylicz Z. ed. Leczenie objawowe w chorobie
nowotworowej — w okresie daleko zaawansowanym i terminalnym.
Akademia Medyczna w Gdarisku, Gdarsk 1993.

Onitilo AA, Nietert PJ, Egede LE. Effect of depression on all-cause
mortality in adults with cancer and differential effects by cancer site.
Gen Hosp Psychiatry. 2006; 28(5): 396-402, doi: 10.1016/j.genhospp-
sych.2006.05.006, indexed in Pubmed: 16950374.

Jabtonski M, Furgat M, Dudek D, et al. [The position of psychooncology
in contemporary psychiatryl. Psychiatr Pol. 2008; 42(5): 749-765, inde-
xed in Pubmed: 19445357.

Possel P, Adams E, Valentine J. Depression as a risk factor for breast
cancer: investigating methodological limitations in the literature.
Cancer Causes & Control. 2012; 23(8): 1223-1229, doi: 10.1007/
510552-012-0014-y.

Polsky D, Doshi JA, Marcus S, et al. Long-term risk for depressive
symptoms after a medical diagnosis. Arch Intern Med. 2005; 165(11):
1260-1266, doi: 10.1001/archinte.165.11.1260, indexed in Pubmed:
15956005.


mailto:bogumila.lubinska@interia.pl
http://dx.doi.org/10.1055/s-2003-38864
https://www.ncbi.nlm.nih.gov/pubmed/12709891
http://dx.doi.org/10.1037/0022-006X.72.2.355
http://dx.doi.org/10.1037/0022-006X.72.2.355
https://www.ncbi.nlm.nih.gov/pubmed/15065968
http://dx.doi.org/10.1016/j.genhosppsych.2006.05.006
http://dx.doi.org/10.1016/j.genhosppsych.2006.05.006
https://www.ncbi.nlm.nih.gov/pubmed/16950374
https://www.ncbi.nlm.nih.gov/pubmed/19445357
http://dx.doi.org/10.1007/s10552-012-0014-y
http://dx.doi.org/10.1007/s10552-012-0014-y
http://dx.doi.org/10.1001/archinte.165.11.1260
https://www.ncbi.nlm.nih.gov/pubmed/15956005

Wotowicka L, Jaracz K. Wybrane problemy metodologii badan jakosci
zycia zwigzane ze stanem zdrowia. In: Wotowicka L. ed. Jako$¢ zycia
w naukach medycznych. Wyd. Ucz. AM im. Karola Marcinkowskiego
w Poznaniu, Poznarn 2001: 233-258.

Zawadzki B, Popiel A, Pragtowska E. Psychometric Properties of the
Polish Version of the Aaron T. Beck’s Depression Inventory BDI-II).
Psychologia-Etologia- Genetyka. 2009; 19: 71-95.

Oficjalna strona internetowa Szpitala Specjalistycznego im. J. Snia-
deckiego w Nowym Saczu. http://www.szpitalnowysacz.pl/zaklad-
-radioterapii (06.05.2018).

Wojciechowska U, Didkowska J. Zachorowania i zgony na nowotwory
ztosliwe w Polsce. Krajowy Rejestr Nowotwordw, Centrum Onkologii -
Instytut im. Marii Sktodowskiej-Curie. http://onkologia.org.pl/raporty
(01.03.2019).

Tao Y, Daly-Schveitzer N, Lusinchi A, et al. Advances in radiotherapy
of head and neck cancers. Curr Opin Oncol. 2010; 22(3): 194-199,
doi: 10.1097/cco.0b013e3283388906, indexed in Pubmed: 20401975.
Szatkowska K, Dreger E, Basiriska M. The sense of coherence and the
attachment to God among oncological patients and their quality of life.
Psychoonkologia. 2016; 20(1): 37-46, doi: 10.5114/pson.2016.60928.
Dziaduszko R, Fijuth J. Epidemiologia i etiologii. In: Dziaduszko R, Fijuth
J. ed. Nowotwory osrodkowego uktadu nerwowego. 2013: 36-37.
Kowalska M, Humeniuk M, Danso F, et al. [Quality of life of occupatio-
nally active people, aged 45-60, living in the Polish industrial region
(Silesian agglomeration)]. Med Pr. 2011; 62(5): 455-463, indexed in
Pubmed: 22312959.

Kowalska M, Szemik S. Quality of life in adult inhabitants of Silesian
voivodeship, aged 25-44 years - preliminary results. Probl Hig Epide-
miol. 2016; 97(2): 172-176.

Kozaka J, Senkus-Konefka E, Kowalczyk A, et al. 310. Wptyw amifostyny
na jakos¢ zycia chorych na nowotwory gtowy i szyi otrzymujacych
radioterapie. Reports of Practical Oncology & Radiotherapy. 2003; 8:
$345-5346, doi: 10.1016/51507-1367(03)70793-7.

20.

21.

22.

23.

24,

25,

26.

27.

28.

29.

Mitchell AJ, Lord K, Symonds P.Which symptoms are indicative of DSMIV
depression in cancer settings? An analysis of the diagnostic significance
of somatic and non-somatic symptoms. J Affect Disord. 2012; 138(1-2):
137-148,doi: 10.1016/j,jad.2011.11.009, indexed in Pubmed: 22310033.
Mitchell A, Chan M, Bhatti H, et al. Prevalence of depression, anxiety,
and adjustment disorder in oncological, haematological, and palliative-
-care settings: a meta-analysis of 94 interview-based studies. The Lancet
Oncology. 2011;12(2): 160-174, doi: 10.1016/51470-2045(11)70002-x.
Kapelal, Bak E, Krzeminska S, et al. Evaluation of the level of acceptance
of the disease and of satisfaction with life in patients with colorectal
cancer treated with chemotherapy. Nursing and Public Health. 2017;
7(1): 53-61, doi: 10.17219/pzp/64689.

Nowak A, Babiarczyk B, Skoczylas K. The effect of pain control and
management strategies on psychological adaptation to cancer. Journal
of Public Health, Nursing and Medical Rescue. 2018; 3: 6-12.

Kurpas D, Bak E, Sert M, et al. Quality of life in patients of the interven-
tional cardiology unit. Family Medicine and Primary Care Review. 2014;
16(2): 120-123.

Smolen E, Stysz M, Jarema M, et al. Czynniki warunkujace styl przysto-
sowania do choroby u pacjentéw leczonych onkologicznie. Journal of
Education, Health and Sport. 2017; 7(08): 1715-1732.
Szczepanska-Gieracha J, Malicka I, Rymaszewska J, et al. Psychological
adjustment of women after oncological surgery and at the end of
treatment. Wspodtczesna Onkologia. 2010; 6: 403-410, doi: 10.5114/
wo0.2010.19166.

Smolen E, Hombek K, Jarema M, et al. Factors determining the accep-
tance of the disease in patients treated oncologically. Medycyna Ogdlna
i Nauki o Zdrowiu. 2018; 24(1): 37-43, doi: 10.26444/monz/86142.
Slusarska B, Nowicki GJ, Serwata M. Level of disease acceptance and
quality of life in people with lymphoma. Palliative Medicine. 2016;
8(2): 88-95.

Zapata J, Zawadzka B, Pyk M. Cancer and diabetes - similarities and
differences in prevention. Probl Hig Epidemiol. 2018; 99(3): 205-210.

283


http://www.szpitalnowysacz.pl/zaklad-radioterapii
http://www.szpitalnowysacz.pl/zaklad-radioterapii
http://onkologia.org.pl/raporty
http://dx.doi.org/10.1097/cco.0b013e3283388906
https://www.ncbi.nlm.nih.gov/pubmed/20401975
http://dx.doi.org/10.5114/pson.2016.60928
https://www.ncbi.nlm.nih.gov/pubmed/22312959
http://dx.doi.org/10.1016/s1507-1367(03)70793-7
http://dx.doi.org/10.1016/j.jad.2011.11.009
https://www.ncbi.nlm.nih.gov/pubmed/22310033
http://dx.doi.org/10.1016/s1470-2045(11)70002-x
http://dx.doi.org/10.17219/pzp/64689
http://dx.doi.org/10.5114/wo.2010.19166
http://dx.doi.org/10.5114/wo.2010.19166
http://dx.doi.org/10.26444/monz/86142

Vi

VIA MEDICA

Artykut oryginalny / Original article

Biuletyn Polskiego

Towarzystwa Onkologicznego
NOWOTWORY

2021, tom 6, nr 4, 284-288

© Polskie Towarzystwo Onkologiczne
ISSN 2543-5248, e-ISSN: 2543-8077
www.nowotwory.edu.pl

Chronic obstructive pulmonary disease assessment test
predicts postoperative complications in patients with lung
cancer qualified for lobectomy

Stefan Wesotowski', Tadeusz Ortowski?, Pawet Bujnowski?

'Department of Respiratory Physiopathology, Institute of Tuberculosis and Lung Diseases, Warsaw, Poland
’Department of Thoracic Surgery, Institute of Tuberculosis and Lung Diseases, Warsaw, Poland
3Systems Research Institute, Polish Academy of Sciences, Warsaw, Poland

Introduction. Patients considered for radical surgery for lung cancer need a functional evaluation to identify those at

increased risk of postoperative complications.

Material and methods. \We performed an analysis of clinical data of 1214 patients who underwent a single lobectomy for
lung cancer.To assess the risk of complications, we used the chronic obstructive pulmonary disease assessment test (CAT).
Results. 254 pulmonary and 51 cardiovascular complications occurred in 216 (17.8%) patients. In 204 patients with a CAT
score >12 complications occurred more often than in patients with a lower score (26.5% vs. 16.0%; p < 0.001).

Conclusions. In patients undergoing lobectomy for lung cancer, pulmonary complications occurred much more frequ-
ently than cardiovascular complications. Patients with a CAT score >12 had a higher rate of postoperative complications

as compared to those with a lower score.

Key words: lung cancer, lung resection, preoperative evaluation, CAT

Introduction
The goal of preoperative decision making is to minimise
postoperative complications. Knowing which clinical factors
are associated with complications permits oncologists, pul-
monologists or surgeons to assess which candidates are ap-
propriate for major thoracic surgery. Patients with lung cancer
qualified for curative lung resection need an assessment of
their health status, as they frequently suffer from comorbidities,
mainly chronic obstructive pulmonary disease (COPD) and
cardiovascular disease [1, 2], which are considered significant
prognostic factors [3, 4].

The joint European Respiratory Society/European Socie-
ty of Thoracic Surgeons and the American College of Chest

Physicians [5, 6] recommend a stepwise functional workup of
lung resection candidates. The assessment begins with a car-
diovascular evaluation using the thoracic revised cardiac risk
index (ThRCRI), then pulmonary function tests are performed
with the calculation of predicted postoperative lung function.
Patients with reduced predictive postoperative lung function
are referred for exercise tests.

Current guidelines endorse the thoracic revised cardiac
risk index (ThRCRI), as a first-line screening tool assessing the
cardiac risk before lung resection [7]. The ThRCRI includes
cardiac ischaemia, cerebrovascular disease, renal disease and
the extent of resection (pneumonectomy). However, simple
registration of comorbidities does not provide information
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on the impact of comorbidities on patients’ health. Besides,

an assessment of the risk of pulmonary complications is

not included at this stage of the preoperative evaluation.

The chronic obstructive pulmonary disease assessment test

(CAT) was introduced in 2009 as a tool to measure health sta-

tusimpairmentin patients with COPD [8]. The CAT is a simple,

patient-completed questionnaire, that covers a broad range
of effects of COPD on patients’ health. It is a standardised
assessment tool consisting of only 8 items, that provides
reliable and valid information on symptoms, activity limitation
and other manifestations of COPD. We assumed that the CAT
could also measure the symptomatic effect of other comor-
bidities and be useful in assessing the risk of complications in
all patients qualified for lung resection, regardless of whether
they have COPD or not.

The current study aimed to:

- rate the incidence of pulmonary complications and eva-
luate the need to include these type of complications at
an early stage of preoperative evaluation;

- determine the utility of incorporating the CAT in the in-
itial stage of the overall risk assessment of perioperative
pulmonary and cardiovascular complications in patients
with lung cancer qualified for lobectomy.

Materials and methods

The study was accepted by the local ethics committee.
The participating subjects were patients who had undergo-
ne a single lobectomy for lung cancer at the Department of
Thoracic Surgery, Institute of Tuberculosis and Lung Diseases
in Warsaw, between March 2014 and March 2019. Preoperative
staging included a complete medical history and physical
examination, blood and urine examinations, a 12-lead resting
electrocardiogram, pulmonary functional tests (PFT), com-
puted tomography of the chest, and a fibrobronchoscopy.
In the presence of symptomatic or previously documented
cardiovascular disease, echocardiography, neck or lower limb
ultrasound studies were performed. PFT included spirometry
with measurements of forced expiratory volume in one se-
cond (FEV1) and forced vital capacity (FVC) and a lung transfer
factor for carbon monoxide (TL_,) measurements using the
single breath method.

Tests were performed using a MasterScreen system (so-
ftware version 4.65; Jaeger, Wurzburg, Germany). We used
reference values from the 2012 Global Lung Function Initiative
for spirometry [9] and from the 1993 ERS/European Commu-
nity for Coal and Steel for TL __ [10]. The spirometric criterion
of COPD diagnosis was FEVi/FVC ratio < 0.7 in line with the
Global Initiative for Chronic Obstructive Lung Disease (GOLD)
[11]. The classification of airflow limitation severity was also
taken from the GOLD, mild — FEVi >80% predicted, moderate
— FEVi <80% and >50% predicted, severe — FEV: <50% and
>30% predicted. The ThRCRI score was calculated according
to Brunelli et al. [8].

In our study, the ThRCRI included only three classes, as
patients undergoing pneumonectomy were not included in
the analysis. The Polish version of the CAT, obtained from the
website www.catestonline.org, was administered to patients
while they were waiting for PFT. The patients were briefly in-
formed on how to complete the questionnaire and then filled
itin independently. The CAT consists of eight items assessing
cough, phlegm, chest tightness, breathlessness going up a hill/
stairs, activity limitations at home, confidence in leaving home,
sleep and energy, with 6-point ordinal scales (scored 0-5) of
severity for each item, that provides a scoring range of 0-40.

Lobectomies were performed by either thoracotomy or
video-assisted thoracoscopic surgery. Stage | tumours were
removed using a minimally invasive technique. The surgi-
cal approach was decided by experienced thoracic surge-
ons. Extended lobectomies (e.g. chest wall resections) were
excluded from the analysis. Complications and deaths were
those occurring within 30 days postoperatively or later if the
patient was still in the hospital. The following pulmonary and
cardiovascular complications were included: prolonged air
leak, respiratory failure requiring mechanical ventilation for
more than 48 hours, atelectasis or retention of secretions in
the airways requiring bronchoscopy, pneumonia, myocardial
infarction, cardiac failure, pulmonary embolism and death
of the patient. The degree of severity of complications was
assigned according to the Clavien-Dindo classification [12].
Only life-threatening complications or those requiring surgical
or endoscopic intervention (category >2) were included in
the analysis.

Statistical analysis

Categorical data were tested by the Chi? test. Tests for com-
plications for CAT score >12 vs. CAT score <12 and two more
such tests included separately COPD and non-COPD patients
(fig. 1) were adjusted using the Holm-Bonferroni method for

Pca<n2 [ cAT=12

p < 0.00] p <004 p<0.02

35

309

all COPD
patients patients

non-COPD
patients

Figure 1. The incidence of complications by CAT score and COPD
diagnosis
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Table I. Demographic and clinical characteristics of the study patients (n = 1214)

All patients
age in years, mean (SD) 65.2 (8.6)
male, n (%) 647 (53)
FEV,, % predicted (SD) 84.0(19.1)
FVC, % predicted (SD) 96.0 (15.4)
FEV,/FVC, mean (SD) 067 (0.10)
TL, % predicted (SD) 72.8(17.6)
CAT, mean (SD) 64(5.7)
ThRCRI", mean (SD) 0.32 (0.66)
comorbidity
COPD, n (%) 630(51.9)
IHD, n (%) 223(18)
CVD,n (%) 29 (24)
renal insufficiency, n (%) 5(04)

COPD patients Non-COPD patients p value
n=630 n=>584
664 (7.6) 63.9(9.3) <0.0001*
388 (61.6) 259 (44.3) <0.0001**
733(15.7) 954 (15.5) <0.0001*
94.1 (15.5) 98.1 (15.1) <0.0001*
0.60 (0.07) 0.76 (0.04) <0.001%
68.0(16.7) 780(17.1) <0.0001*
6.3 (6.0) 59(5.5) 0.006*
0.35 (0.68) 0.28 (0.63) 0.08*
123 (20%) 100 (17) 0.28**
19 (3) 10(2) 0.21%*
3 (0.5 2(04) 0.72**

Tests for COPD vs. non-COPD patients — * T-Test for means; ** Chi® test; FEV, - forced expiratory volume in the first second; FVC - forced vital capacity; T lung transfer factor for
carbon monoxide; IHD - ischemic heart disease; CVD - cerebrovascular disease; SD - standard deviation; A = ThRCRI included only three items, without pneumonectomy (score

range 0-4.5).

multiple comparisons with p value thresholds adjusted to be
respectively: 0.017,0.025 and 0.05. Lower test p-values were
met in testing.

Numerical data statistics were presented in the form of
means with standard deviations (SD). Examining table |, means
of numerical variables for COPD and non-COPD groups were
tested using the independent-samples T-Test. P values below
0.05 for 2-tailed tests were considered statistically significant
to reject the hypothesis for equality. Analyses were performed
using scientific computation libraries, SciPy (ver. 1.3) and Num-
py (ver. 1.16.2), in the Python programming language (ver. 3.8).

Results
The demographic and clinical characteristics of the study sub-
jects are shown in table |. Among 1214 subjects, 630 (52%)
patients met the spirometric criteria of the COPD diagnosis
(FEVi/FVC < 0.7), of whom 95% were smokers, with mean
pack-years 35.9 (SD: 21.9). There were 206 (33%) cases with
mild, 384 (61%) moderate and 40 (6%) with severe airway
limitation. COPD was the most common comorbidity, follo-
wed by ischaemic heart disease. Cerebrovascular disease and
renal insufficiency were rare, found in less than 3% of patients.
The incidence of ischaemic heart disease, cerebrovascular
disease and renal insufficiency was similar in COPD patients
and non-COPD patients. The mean CAT score was 6.4 (SD: 5.7,
range 0-32) and was higher in patients with COPD 6.8 (SD:
5.9) thanin non-COPD patients 5.9 (SD: 5.5; p=0.005). Surgical
interventions comprised 434 (36%) right upper, 288 (24%) left
upper, 210 (17%) left lower, 193 (16%) right lower, and 89 (7%)
middle lobe lobectomies.

From the entire group of 1214 patients, 235 pulmonary and
51 cardiovascular complications were registered, which occur-

286

Table Il. The distribution of patients in each class of the ThRCRI and the CAT

Number of cases Number of cases with
n (%) pulmonary and cardiovascular
complications n (%)
ThRCRI*
0 972 (80) 164 (16.9)
1-15 224 (185) 50(22.2)
2-25 5(0.5) 0
>25 12(1) 2(16)
CAT
<12 1010 (83) 162 (16.0)
>12 204 (17) 54 (26.5)

* - ThRCRIincluded only three items, without pneumonectomy (score range 0-4.5).

red in 216 (17.8%) patients. Grade 3a complications (surgical
or endoscopic intervention not under general anaesthesia)
occurred in 168 (13.8%), grade 3b complications (surgical
or endoscopic intervention under general anaesthesia) in 4
(0.3%), grade 4a (life-threatening single organ dysfunction) in
23(1.9%), grade 4b (life-threatening multi organ dysfunction) in
12 (1.0%), and grade 5 (the death of the patient) complications
in 9 (0.7%) patients.

Based on the analysis of the discrimination of CAT scores
in relation to complications, patients were divided into two
groups, CAT score <12 and >12. At this CAT bound, the va-
riable was more precise in terms of assessing complications,
compared to other tested thresholds, and at the same time
included a fairly large number of patients with complications.
The distribution of patients in classes of the ThRCRI and the
CAT, and the number of cardiovascular and pulmonary com-
plications in each class are shown in table II.



In the analysed group, the maximum value of the ThRCRI
could be 4.5, not 5.5, because pneumonectomy was an exc-
lusion criterion. 20% of patients had ThRCRI greater than zero,
mainly due to comorbid ischaemic heart disease. The rate of
pulmonary and cardiovascular complications increased in
patients with a ThRCRI score =1, 21.5% vs. 16.9% (Chi? test;
p = 0.048). The incidence of complications by CAT score in
the whole group, in COPD and non-COPD patients, is shown
infigure 1.

There were 204 (16.8% of the whole group) patients with
a CAT score >12, and in these patients, complications occur-
red more often than in patients with a lower score (26.5% vs.
16.0%, Chi® test; p < 0.001). This difference was true both in
COPD patients (30,9% vs. 21,9%, p < 0.04) and in non-COPD
patients (19.7%vs. 10.1%, p < 0.02). In COPD patients, the rate of
complications increased with the severity of airway limitation,
16%, 27% and 30% in patients with mild, moderate and severe
airway obstruction respectively.

Conclusions

Thoracic surgery is considered high-risk surgery but remains
the best therapeutic option for a cure in patients with resec-
table non-small cell lung cancer. Patients with lung cancer
who are considered for radical surgery should be assessed
to identify subjects at increased risk of perioperative compli-
cations. The initial step in the current algorithm of functional
qualification focused on cardiovascular complications has
limitations. The incidence of major cardiac complications is
low —3.3% in the series by Brunelli et al. [8], 4.1% in the series
by Ferguson et al. [13] and in our group.

We found major pulmonary complications more than four
times more common than cardiovascular complications, so the
risk of this type of complication should be assessed from the
beginning of the functional workup. Pulmonary function tests,
which are the second step of the functional workup, allow for
the calculation of predictive postoperative lung function, but
they are not a good tool for health status assessment. Several
studies have indicated that the relationship between lung
function and health status scores is weak [14, 15]. We used the
CAT, a simple instrument to assess the symptomatic impact
on patients'health. The CAT was developed as an instrument
to measure the health status of patients with COPD in an easy
way [9]. The CAT covers all the important symptomatic areas of
COPD and consists of only 8 items that provides a quantified
measure of health status.

The item selection process followed a vigorous metho-
dology and created a questionnaire with very good measu-
rement properties. It requires only 2-3 minutes to complete
and score, which enables rapid and reliable assessment of
a patient’s health status that can be readily incorporated into
routine care [16, 17]. The CAT was extensively evaluated in
COPD patients with varying severity of the disease across
Europe [18]. In our opinion, symptoms assessed by CAT are

not limited to COPD and many of them, e.g. breathlessness
going up a hill/stairs, activity limitation at home, confidence
in leaving home, sleep and energy levels, are common to lung
and cardiovascular diseases. That was the reason we decided
to use the CAT as a tool to assess the risk of pulmonary and
cardiovascular complications in all patients qualified for lung
resection. We found that patients with a CAT score =12 had
more complications than patients with a lower CAT score and
the higher incidence of complications was independent of
the COPD diagnosis. The CAT identified the high-risk group at
a very early stage of functional workup before PFT or exercise
tests were performed. It is difficult to compare the results of
our study with other series because we have found only one
study aimed at verifying the usefulness of symptoms or quality
of life-based scores, including the CAT, in predicting the risk
of pulmonary postoperative complications in patients with
early-stage COPD [19].

Our study is the first in which the CAT was used in a large
group of patients qualified for thoracic surgery regardless
of COPD diagnosis. It is worth mentioning that the analysis
in the current study differs from those by Brunelli et al. [7]
and Ferguson et al. [13]. The series by Brunelli and Ferguson
included patients who underwent lung resection for benign
and malignant diagnoses, and our study group included only
patients with lung cancer undergoing a single lobectomy
- the most common type of resection (89% of resection
surgeries for lung cancer in our hospital). In this way, we got
a large and homogeneous group of patients in terms of the
extent of surgery, something we consider a strength of our
study. Patients undergoing elective pneumonectomy were
excluded from the analysis because we think these patients
should undergo a separate functional workup, since such an
extensive procedure is a very strong risk factor — indepen-
dent of the accompanying diseases and the patient’s state
of health. In practice, in patients undergoing lobectomy, only
ischaemic heart disease was a prevalent ThRCRI criterion,
since renal insufficiency and cerebrovascular disease were
rare, and found in less than 3% of patients. Moreover, our
analysis embraced not only cardiovascular, but also pulmo-
nary perioperative complications, which were much more
common. In this context, the CAT, which turned out to be
more effective, could replace the THRCRI in the pre-operative
functional assessment algorithm.

In conclusion, pulmonary complications, occurring much
more frequently than cardiovascular complications, should
be included in the risk assessment scheme for lung resection.
The CAT turned out to be an effective and easy to apply in practi-
ceinstrument forinitial risk assessment in patients with lung can-
cer qualified for lobectomy. Patients with a CAT score >12 had
a higher rate of pulmonary and cardiovascular complications
as compared to those with a lower score. The CAT has enabled
simple early identification of patients in the high-risk group
who require the most thorough further functional assessment.
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Breast conserving therapy is the primary treatment modality in early-stage breast cancer patients. Despite the develop-

ment of methods for the intraoperative assessment of tumor margins, 20—-30% of patients still require re-resection due to

postoperative tumor infiltration at the surgery margins. In recent years, many methods have been developed to reduce

the number of re-resections due to margin infiltration. Here we review the current methods together with several more

techniques under investigation.

Key words: breast conserving surgery, surgical margin, re-resection

Introduction

Breast conserving surgery (BCS) is the standard of care in
patients with early-stage breast cancer (BC) [1]. In stage  and
Il, BCS is at least as effective as a mastectomy [2]. It includes
resection of the primary breast tumor as well as diagnostic and
therapeutic axillary procedures. Then the remaining mammary
gland is irradiated. Most patients receive additional systemic
(adjuvant) therapies depending on the pathological stage of
the cancer and the biological subtype. One of the conditions
for effective breast conserving therapy is obtaining clean mar-
gins, e.g.asite free of cancer cells, after surgical tumor resection
[3]. The current definition of free surgical margins for invasive
canceris the absence of tumor cells in the surgical incision line
(no ink on tumor) [4, 5]. In ductal carcinoma in situ (DCIS), it is
recommended to maintain a margin of not less than 2 mm
from the surgical incision line [5].

Dueto increasingly common screening tests and progressin
imaging diagnostics, more and more breast cancers are detected
during the preclinical phase. The early stage at diagnosis enables
the widespread use of breast conserving therapy. Progress in

adjuvant treatment — both systemic and radiotherapy — has
significantly reduced the risk of local recurrence after BCS. Cur-
rently, the ten-year recurrence risk ranges between 4 and 7%
[6]. In patients without tumor-free margins, the local recurrence
risk increases two- to three-fold; therefore radical breast tumor
resection is the main goal of conserving therapy [4, 71.

The intraoperative assessment of surgical margins remains
achallenge for conserving therapy. Despite significant progress
in this area, in 20-30% of cases the final histopathological
examination still indicates the presence of cancer cells in the
surgical incision line [3, 7]. This results in reoperation — a local
scar excision or mastectomy, which in turn extends the treat-
ment duration, adversely affect the aesthetic effect, increasing
the patient’s stress and anxiety levels, and exacerbating the
total treatment costs. Reoperation rates are higher for DCIS
and breast invasive ductal carcinoma coexisting with ductal
carcinoma in situ (IDC-DCIS), accounting for 46% and 45%,
respectively [8, 9]. Therefore, the use of sufficiently sensitive
and specific methods of intraoperative assessment of resection
margins is very important. None of the methods currently used
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are ideal, and research is ongoing to evaluate the different ap-
proaches. In the following sections we will present the available
methods that increase the effectiveness of conserving therapy
by reducing the rate of microscopic irradicality resulting in the
need for reoperation.

Surgical methods

Intraoperative gross clinical evaluation of the
lumpectomy specimen

This technique consists of an intraoperative clinical evaluation
of the removed specimen and the resection bed to establish
possible indications for extended resection. During the opera-
tion, the surgeon palpates the resected part of the breast and
assesses the margins macroscopically. The surgeon assesses
the tissue of the tumor bed and feels around for any suspicious
lumps. The advantages of this procedure include its simplicity
and relatively short duration; however, the sensitivity and spe-
cificity is low (<70%), which significantly limits its usefulness
in reducing the need for reoperation [3, 10].

Routine resection of cavity shave margins (CSM)
During the operation, the surgeon, after tumor resection, col-
lects four, and if the preparation does not reach the skin and
pectoral fascia, even six additional samples corresponding to
the upper, lateral, medial and lower margins, and possibly the
anterior (on the skin side) and the posterior (on the pectoral
fascia side) [11]. Each of these tissue samples should be about
1 cm thick. Two meta-analyzes, comparing wide excision alone
versus tumor excision with CSM, showed that routine use of
the CSM significantly reduced the reoperation rate for margins
infiltrations from 32% to 16% and from 31% to 12%, respecti-
vely [12, 13]. The size of the total part of breast removed in the
CSM group is greater than in the group without CSM; however,
according to the cited meta-analyzes, this does not affect the
postoperative aesthetic effect [12, 13]. On the contrary, there
are single analyzes available that negate the beneficial effect
of routinely used CSM in reducing reoperation rates [14].

Microscopic method

Frozen section analysis (FSA)

After processing, freezing and staining, the removed specimen
is subjected to an intraoperative histopathological evaluation.
This method requires transport of preparation to the histo-
pathological laboratory and its preparation while the patient
remains under anesthesia. This increases surgery duration by an
average of 15-30 minutes [15, 16]. Ad hoc margin assessment
does not completely eliminate the reoperations due to non-
-clean margins, although it can significantly reduce their rates
even from 35% to 10% [15-17]. The sensitivity of this method
ranges from 65% to 83% and the specificity exceeds 90%
[15, 16]. Sensitivity decreases in DCIS, as well as when surgery
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is preceded by systemic treatment [17]. In some cases, tissue
freezing may cause its damage and artifacts that hinder or pre-
vent post-operative histopathological margin assessment.

Ad hoc macroscopic margin assessment (MMA)

In this method, the margin of the specimen removed is asses-
sed macroscopically and intraoperatively by a pathologist, after
marking the edges with ink. If any of the margins is smaller
than 10 mm, then it is simultaneously excised as an additional,
extended margin. This procedure allows a reduction in the re-
-excision rate compared to surgery alone, from 34% to 26% [7].

Touch imprint cytology/preparation

This can be an alternative to the intraoperative margin asses-
smentusing FSA.This method is based on the increased ability
of cancer cells to adhere to glass surfaces as opposed to fat
cells [15]. During surgery, each margin of the removed speci-
men is pressed against a glass plate. The obtained cytological
preparations are assessed by a pathologist. The advantage of
this method compared to FSA is no consumption of tissue
material and shorter evaluation time [15]. Additionally, the
assessed impression captures the entire surface of the speci-
men (the entire margin), and not only selected areas [15, 18].
The sensitivity and specificity of this method is comparable
to FSA and account for up to 72% and 97%, respectively [15].
However, cauterization (thermal damage) or drying of the
margins can lead to false results in the cytological evaluation.
For this reason, it is necessary to cooperate with a pathologist
who has extensive experience in cytological assessment. It is
worth noting that there are attempts to automate this asses-
sment method [18].

Radiological methods

Two-dimensional 2D mammography specimen
After resection of part of the breast, an X-ray of the removed
preparation is made. It allows to determine whether the tar-
get lesion has been removed and to assess the width of the
radiological resection margins. Two images should be taken
in perpendicular planes. This procedure is considered the gold
standard in most cancer centers, and is also in line with the
Polish Society of Oncological Surgery recommendations [19].
The advantages of this method include the relatively low
complexity, and the availability and existing experience of
radiologists. Thanks to standard mammography performed
as part of preoperative diagnosis, it is possible to compare
the images of the removed preparation with the preoperative
ones. Thanks to the appropriate mammographic chambers,
the intraoperative mammographic evaluation of removed
tissue can also be performed directly in the operating room.
This not only significantly reduces the rate of reoperations due
toinfiltrated margins, but also shortens the total procedure du-
ration [20]. There is some criticism of specimen mammography



usefulness as an ineffective method of margins assessment,
while emphasizing its high value in confirming the removal
of the target lesion [21, 22]. The method allows for a reduction
in the volume of the resected breast in the case of palpable
lesions, which results in a better aesthetic effect [20]. It should
be added that the accuracy of the mammographic margin
assessment is significantly lower in the case of pre-invasive
and lobular carcinomas [23].

Digital breast tomosynthesis (DBT)

DBT consists of taking a series of digital X-ray images of the
preparation at different angles; from these photos a three-di-
mensional (3D) image is reconstructed (synthesized). Tomosyn-
thesis improves assessment sensitivity by about 8% compared
to conventional 2D imaging [24]. Assessment with this method
is quick and requires little contribution of the support staff.
The images obtained can be assessed in the operating room
by the operating surgeon or sent for radiological evaluation.
Using this imaging method, it is possible to verify the positive
resection margins with a sensitivity of 77% and a specificity of
98% [25]. In traditional mammography, the spatial image of the
removed specimen is compressed into one flat image, which
can result in a misassessment of the margins. Tomosynthesis
enables evaluation of the entire resected specimen in 1 mm
slices, which significantly reduces the risk of error [24, 26].

Ultrasound of the removed part of breast

An intraoperative ultrasound examination enables the loca-
lization and precise resection of palpable and nonpalpable
breast masses. In the case of palpable lesions, an ultrasound
allows better margin control compared to removal only under
palpation, reducing the re-resection rate from 17% to 6% [27].
The volume of the removed preparation is also smaller, which
may translate into better aesthetic effects [28]. In the case of
nonpalpable lesions, the use of an intraoperative ultrasound
with a high-frequency linear probe in combination with gross
clinical evaluation in 223 patients allowed to obtain a precise
lesion visualization in 99.6% of cases and to reduce the need
for reoperation due to infiltrated margins to levels as low as
4% [28].

The challenges in using this method include invisible or
poorly visible lesions on the ultrasonography (microcalcifica-
tions, small lesions in adipose tissue), as well as difficulties in
visualizing pre-invasive cancer, or pre-invasive components
around invasive cancer. In contrast, the assessment of lesions
in breast glandular tissue may be better than using X-ray me-
thods [29]. However, this requires the surgeon to be skilled in
using ultrasound and the availability of high-class ultrasound
machines in the operating theater.

Micro CT
The principle of operation is the same as in the case of co-
nventional computed tomography, however, higher resolu-

tion is necessary. CT enables a spatial analysis of the remo-
ved specimen to be performed in order to assess resection
margins, which eliminates the limitations of conventional 2D
mammography. The studies conducted so far in a small gro-
up of patients show the possibility of reducing the need for
reoperation from 31% to 14%, however, they do not allow for
an unequivocal assessment of the usefulness of this method in
reducing the positive margins after conserving surgeries [30].
Furthermore, despite the higher resolution and high contrast
between soft tissues, it is still difficult to distinguish between
fibroglandular breast tissue and a tumor, which results in a low
sensitivity of 56-60% [30, 31].

Magnetic resonance imaging (MRI)

The advantage of MRI in the intraoperative assessment of
a resected breast is the high possibility of differentiating soft
tissues on the obtained images. The sensitivity of the cancer
extent assessment in the resected specimen may reach up
to 93% [32]. Due to the high spatial resolution, attempts are
made to assess the lesions by a pathologist based on magnetic
resonance images, which would eliminate the need to process
and fix histopathological preparations. So far, the accuracy of
this assessment is unsatisfactory (distinguishing a malignant
from a benign lesion in 57% of cases) [33]. Until recently, the
time needed to obtain images, the need for pre-operative
contrast administration and the size of the entire system were
a serious limitation in the intraoperative use of this method.
Lately, mobile MRI scanners have become available that do
not require additional covers and enable developing satisfac-
tory images without enhancing contrast. In a study involving
22 patients, a sensitivity of 91% and a specificity of 93% were
achieved in distinguishing malignant from healthy tissues in
the resected breast [32].

Electromagnetic methods

Radiofrequency spectroscopy

Radio waves emitted by the probe are absorbed, scattered and
reflected differently by healthy and cancerous tissues. This is
due to the lower electric potential of the tumor cell membrane
compared to a normal cell, less mutual adhesion of tumor cells,
greater vascularization of tumor tissues and the different mor-
phology of the tumor cell nucleus. Due to these phenomena,
the device emitting radiofrequency waves can distinguish
between neoplastic and normal tissues. The transducer should
be placed on the surface of the removed specimen. A positive
reading indicates the presence of cancer cells to a depth of
1 mm from the edge of the specimen and obliges the surgeon
to extent resection margin [34]. It is recommended to use the
device in conjunction with standard techniques for imaging
the removed tissue (mammography). Device sensitivity in the
studies was estimated at 75-76% with a specificity of 46%. The
researchers emphasize that the device is not an ideal solution
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to the margins issue in BSC, but itis a considerable help, signi-
ficantly reducing reoperation rates [35].

Bioimpedance spectroscopy
In a clinical setting, mobile, handheld devices are used; their
principle of operation in margin assessment is based on the
spectroscopic analysis of tissue impedance (the phenomenon
of different dielectric properties of normal and neoplastic
tissues is used). Due to different cell morphology, increased
vascularization and mutual adherence of cells, neoplastic tissue
has a lower impedance as well as higher conductivity and
electrical permeability compared to healthy tissues. The tech-
nique is fast (the turnaround time is about 5 minutes) and
does not require tissue damage (e.g. cutting and fixing). Limi-
tations include the possibility of false results in inflammatory
tissues, which bioimpedance may be similar to neoplastic
tissues. In the analysis performed by Dixon et al., the need for
reoperation due to infiltrated margins was reduced from 37%
to 17%, and after gaining more experience in using the devi-
ce, even up to 9% of patients undergoing surgery compared
to intraoperative margin assessment using a 2D radiograph
[36]. One of the advantages of this device is its usefulness in
assessing resection margins for both invasive and DCIS cancer
and other atypical proliferative lesions [36].

[t should be mentioned that a device operating on a similar
principle was developed in 2017 in Wroclaw by M. Rzaca et al.
and is currently under study [37].

Optical methods

Optical coherence tomography (OCT)

This method uses infrared radiation and the phenomenon that
cancer cells scatter waves differently. Cancer cells, due to the
larger nucleus, higher cytosol density, and lower nuclear to
cytoplasmic ratio, have greater capacity to scatter and reflect of
electromagnetic waves compared to normal cells. The emitted
and reflected radiation is captured by the detector and based
on this the image is formed [38]. Since infrared permeability
into the tissues reaches about 2 mm, this method is very
promising in the margin assessment of the resected breast.
In the first studies comparing this method with postoperative
histopathological assessment, the sensitivity and specificity of
optical tomography was 91.7% and 92.1%, respectively [39].
However, in subsequent clinical trials, much lower sensitivity
and specificity was obtained, e.g. 55-65% and 68-70%, re-
spectively [40].

Photoacoustic tomography

The method, currently being evaluated in preclinical studies,
consists of treating the examined tissue with laser pulses.
The laser energy is partially reflected and radiated in the form
of ultrasound waves detected by a suitable detector. The laser
pulses penetrate into the tissue up to 3 mm deep. The differen-
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cein ultrasound wave frequency depends on the hemoglobin
level and fat content in the tissues. So far, attempts to use this
method concern only very small tissue surfaces and it performs
wellinfatty fragments, and much worse in glandular tissue [41].

Fluorescence imaging

There have been some attempts to use fluorescence for ima-
ging and assessment of resection margins. These methods re-
quire dye administration (e.g., methylene blue orindocyanine
green) prior to surgery. Thanks to the faster “washing out” of
the dye from healthy cells and its longer retention in cancer
cells, it is possible to assess (in infrared) whether there is dye
accumulation in the resection margin [42]. Attempts are also
being made to combine a dye (fluorophore) with a targeted
antibody, such as an antibody binding to a vascular endothelial
growth factor (VEGF), to increase the dye concentration in the
tumor [43]. The limitation of this method, which is still under
investigation, is the need to administer the substance before
surgery and the fact that the currently used fluorophores are
not selectively retained in breast tissues.

Microscopy with ultraviolet surface excitation
(MUSE)

This method, currently being evaluated in preclinical studies,
is based on stimulation of fluorophores by ultraviolet radiation
falling on the surface. Ultraviolet radiation does not penetrate
deeply and therefore has limited utility for assessing deeper
layers of tissues. Assessing resection margins in DCIS can be
problematic, but in the case of margins in invasive cancer, it
is sufficient, according to the accepted consensus no ink on
the tumor. MUSE seems to be a promising technique. An ad-
ditional advantage of this method is that it does not damage
tissues [44].

Hybrid methods

The combination of different methods of assessing the re-
sected breast would make it possible to use the advanta-
ges of each of them, while partially compensating for their
disadvantages. For example, radiological methods are very
accurate when it comes to confirming complete resection,
while spectroscopic or optical methods assess the surface
of the resected breast with high accuracy, i.e. an infiltration-
-free resection margin. An example of such a hybrid system is
mammography of a resected breast combined with a spectro-
scopy using electromagnetic waves. Mammography confirms
the removal of a neoplastic lesion with high accuracy, while
a spectroscopy assesses whether the margins of a resected
specimen are free of cancer cells. The combination of these
two assessments reduces the need for reoperation by up to
50% [45, 46]. Another hybrid approach is a device combining
photoacoustic tomography with ultrasonography. The study
on a small group of patients showed very high (100%) sensi-
tivity and high specificity in margin assessment [45].



Other methods

Intelligent knife

This technique analyzes the smoke produced by the electro-
coagulation used to resect the specimen. Cell damage du-
ring the use of surgical diathermy results in the evaporation
of their contents and transformation into an aerosol state.
Using smoke spectrometric analysis and having established
smoke models when cutting normal tissue and neoplastic
tissue, it is possible to assess whether the cut is performed
within normal or neoplastic tissues. Preliminary studies show
a sensitivity of 77% with a very low number of false positive
results [46, 47].

Nuclear medicine

The use of positron emission tomography (PET) to assess the
margins of a resected breast in clinical practice is currently not
possible, taking into account the availability and complexity of
the apparatus. However, there have been attempts involving
preoperative administration of 18-fluorodeoxyglucose for the
intraoperative evaluation of sentinel node and the margins of
the resected breast. The unique evaluation which was carried
outin two patients showed the high sensitivity and specificity
of this method, however, the small number of patients makes
it impossible to draw definitive conclusions regarding the
effectiveness in resection margin assessment [48].

Conclusions
Numerous techniques have been developed for the intraope-
rative assessment of resection margins, which can significantly
reduce reoperation rates. Some of these methods, however,
are time and labor-intensive as well as expensive and with
difficult access, which prevents their use in daily clinical prac-
tice in most centers. At the same time, intraoperative margin
assessment according to the standard of care is necessary in
every center specializing in the management of BC patients.
The procedure still in force in Poland is the intraoperative
mammographic evaluation of the resected part of the breast.
Intraoperative ultrasound, tomosynthesis and microtomo-
graphy are increasingly used. Some centers use ad hoc histo-
pathological margin assessment, although this is associated
with a significant extension of the total procedure duration.
Spectroscopic techniques are noteworthy due to their short
evaluation time and simple operation. In combination with
standard imaging techniques — mammography, ultrasound
— they can be a significant help in margin assessment in the
future. Other methods, as promising as they are, are not yet
developed enough to be used as a standard of care.
However, it is important that each breast cancer center
monitors the rate of re-resections due to margin infiltration,
ensuring every effort is made to reduce it. A standard of care
in the intraoperative evaluation of the preparation should be
developed based on the Polish Society of Oncological Surgery

recommendations and, depending on the availability of addi-
tional methods, should be systematically improved. The key to
success is an accurate preoperative diagnosis, precise marking
of malignant lesion and a refined method of intraoperative
margin assessment [49].
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Introduction. Breast cancer is the most common cancer in women — both in Poland and around the world. In terms of
the mortality rate, it subsides brest cancer with lung cancer. In 2018, almost 2 million new cases were reported worldwide,
and almost 44 million women have been diagnosed with breast cancer in the last 5 years.

Material. The aim of this paper is to present ways to improve the sexual well being of breast cancer patients.
Methods. Analysis of the literature by oncologists, gynecologists, and psychologists was used for theoretical discussion.
Results. Sexuality is an extremely important part of every woman’s life, including those suffering from breast cancer.
Surgery of the breast, a symbol of a woman'’s sexuality, and the negative effects of cancer therapy can alter a woman'’s
perception of her own body and lower her libido. Sexual therapy which should be based on multi-faceted activities, is an

extremely important part of breast cancer treatment.

Conclusions. Therapeutic possibilities may be based on psychological and sexual therapies as well as pharmacological
support (moisturizers, silicone lubricants, tampons inserted for several minutes with 4% vaginal lidocaine before intercourse,

topical gels with estrogens, ospemifen, DHEA, testosterone).

Key words: sexuality well being, breast cancer, sexual satisfaction, sexual therapy, treatment, surgery

Introduction
Breast cancer is the most common cancer in women in Poland
and around the world. In terms of the mortality rate, it subsides
breast cancer with lung cancer. In 2018, almost 2 million new
cases were reported worldwide, and almost 44 million women
have been diagnosed with breast cancerin the last 5 years [1].
Early and modern diagnostics as well as effective treat-
ments have improved the prognosis of women with breast
cancer, i.e.increasing the time of total survival and improving
the overall quality of life. The majority (about 70-80%) of bre-
ast cancers show expression of hormonal (estrogen and/or

progesterone) receptors, about 15-20% are cancers showing
an overexpression of the HER2 receptor or amplification of its
gene, about 15% are the worst case prognoses — the so-called
triple negative (without expression of hormonal receptors and
an overexpression of the HER2 receptor). The expression of
hormonal receptors has a predictive meaning, conditioning
treatment that inhibits or significantly reduces the level of
sexual hormones. The treatment is usually applied by patients
for 5-10 years.

Chemotherapy is used in most patients with triple ne-
gative and HER2-positive breast cancer, also occasionally in
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patients with hormone dependent breast cancer. Side effects
of chemotherapy appear early in the course of treatment, such
as nausea, vomiting, diarrhea, alopecia; some, after weeks,
months or years of therapy — cardiomyopathy, myelodysplastic
syndrome, or secondary malignancies.

Sexuality is an extremely important part of every woman'’s
life, including those suffering from breast cancer. Surgery of
the breast, a symbol of a woman's sexuality, and the negative
effects of cancer treatment alter a woman'’s perception of
her own body and lower her libido. The aim of this paper is
to present ways to improve the sexual well being of breast
cancer patients.

Influence of systemic treatment on premature
cessation of ovarian function
Up to %5 of women with recently diagnosed breast cancer, men-
struate when the cancer is diagnosed. Chemotherapy causes
premature cessation of ovarian function in about 30-40% of
women under 40 years of age, and even in 90% of women
over 40 years of age. In 90% of women under 35 years of
age, menstruation only returns up to 2 years after the end of
chemotherapy [2].

Approximately 64% of premenopausal women complain
of hot flashes or night sweats during or after treatment, 42%
of them have vaginal atrophy, 29% of them have osteoporosis,
28% even think about discontinuing breast cancer hormonal
treatment because of the accompanying symptoms. Studies
show that almost 15 of these women have never been asked
by their physician about the possible presence of vasomotor
symptoms (hot flashes, sweats, increased blood pressure) [3].

The symptoms caused by menopause induced by cancer
treatment are usually exacerbated. Physiological menopause
is a long-term process, which is slow for many months, while
menopause induced by cancer therapy often affects young
patients experiencing a decrease in sexual hormone levels
within a short time, even overnight. The changes in the body
can be rapid and the symptoms rather troublesome.

Influence of systemic treatment on fertility

Extra attention is also being paid to reproductive issues. Wo-
men want to be mothers and enjoy motherhood, despite their
cancer. Current anticancer treatments have a significantimpact
on a woman's reproductive abilities.

Over the years, women have been deciding to have of-
fspring later. Now the average age of a European woman at the
birth of her first child is 39 years. Subsequently, a breast cancer
diagnosis can appear before or during a woman's procreation
plans. Systemic treatment can not precipitate the cessation of
ovarian function, but also postpone the moment when it is
possible and safe to become pregnant. Pregnancy after breast
cancer treatment is possible and safe.

Every woman of childbearing age should be informed
about the side effects of treatment as well as the possibility

of using fertility preservation techniques; they can also be
referred to a reproductive medicine specialist before starting
cancer treatment. The most commonly used techniques with
proven effectiveness include: the collection and freezing of
oocytes or embryos. The choice of an appropriate method
depends on age, a woman’s ovarian reserve, and the planned
oncological treatment.

[t is worth taking care to maintain fertility before cancer
treatment, which will make a woman's life more comfortable.
Sex need not only be a way to get pregnant, but can also be
a source of pleasure.

Reproduction after breast cancer

Indeed, for many young women, the possibility of having
children after completing cancer treatment is significant.
Of course, a decision about pregnancy may be challenging and
problematic due to prevailing myths and distortions regarding
the safety of the future mother’s pregnancy, the impact of che-
motherapy on the fetus and the child, and breastfeeding issues.

A breast cancer diagnosis is usually accompanied by shock,
fear, disbelief, anxiety, and high-stress levels. Hence, patients
accumulate all their thoughts around treatment, rejecting
decisions related to functioning, fertility, and motherhood
after treatment. After undergoing anticancer treatment, the
possibility of becoming pregnant may be significantly limited
or completely unavailable. This is caused by the toxic effects
of drugs on the gonads [4-6].

Young female patients, premenopausal, who became
sterile due to anticancer treatment, may experience many
psychological difficulties, including depression. In addition,
some patients may experience intense fear and the fear of
a recurrence of the disease and related problems or e.g. the
inability to raise a child. This fear can be so overwhelming that
some women stop trying to get pregnant. Therefore, it is worth
emphasizing the role of psychological counseling therapy, and
the benefit of support from a psycho-oncologist or sexologist
who can help women and their partners make the right de-
cisions, and choose the best solutions during diagnosis and
post-treatment [7-9].

Unfortunately, it still happens all too often that physicians
do not sufficiently and adequately inform patients at the time
of diagnosis about the possibility of preserving fertility. Such
inconsistent and hard communication with the patient causes
frustration and anger and is associated with increased stress.
Therefore, it should be remembered how vital motherhood is,
for it can be a significant element in aiding women's psycho-
logical rehabilitation after breast cancer treatment.

The influence of surgical treatment on the
perception of one’s body

Breast cancer and the methods involved in its treatment have
a very important impact, not only on somatic health or the
patients’ quality of life, but above all on the extremely im-
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portant psychological and sexual sphere, as well as on the
attitude to one’s body. This is particularly evident in the case
of a one-sided or two-sided mastectomy, which changes the
way patients perceive, feel, and experience emotional, social,
and family life. Surgical treatment of cancer causes a woman
to start perceiving their body differently. In addition, the sense
of aesthetics deteriorates and there is increased restraint of
women body, which undoubtedly has a significantimpact on
one's awareness of beauty and self-esteem, causing a disparity
between the idealized, sexually attractive image of a woman
ubiquitous in popular media, and the body of a cancer patient
after treatment [10-12].

The process of cancer treatment has a significant impact
on the patient’s quality of life, as well as on the satisfaction
level of sexual well being. Unfortunately, the sexual aspect
is still often neglected, without due diligence. Sexuality is
one of the important components of general health and
quality of life.

The Declaration of Human Sexual Rights established by
the World Sexual Health Organization (2014) [13] assumes
that: "Sexuality is a key aspect of a person’s life througho-
ut its entire duration and includes gender, roles and sexual
identities (socio-cultural gender-related), sexual orientation,
eroticism, pleasure, intimacy and reproduction. Sexuality is
experienced and expressed in the form of thoughts, fantasies,
desires, beliefs, attitudes, values, behaviors, practices, roles and
relationships. Sexuality can include all of the above, but not all
of its dimensions must be experienced or expressed. Human
sexuality is influenced by complex biological, psychological,
social, economic, political, cultural, legal, historical, religious
and spiritual factors".

Of course, the psychological aspect, emotional sphere,
or sense of attraction for the patient’s partner should not be
omitted here; this undoubtedly affects the quality of one’s
sexual life, as it is associated with self-esteem, a sense of self-
-respect, and an acceptance of the body that was changed
by the cancer. According to Zdoriczyk S.A. [14], women after
cancer surgery show a worryingly low self-esteem as sexual
partners. Therefore, it seems appropriate to rationally approach
this type of disorder.

The psychophysical condition and psychological well-
-being of a breast cancer patient are often very unsatisfactory.
Their reduced level of self-esteem and the presence of the
disease are often the main factors that cause sexual disorders.
The patient’s approach to their own body, sexuality, well-being,
sense of attraction, and relationship with their partner are all
extremely important. If before surgery, the patient had a low
opinion of their attractiveness, and exhibited low self-esteem,
these feelings will be all the more exacerbated after treatment.
Many women struggle with the so-called half-woman complex
— the loss of one breast, the resulting asymmetry of the body,
scarring; these are all reasons for a serious reduction in the
level of one’s visual self confidence regarding appearance [15].
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In addition to the patient’s lack of self confidence, their
mood or depression, which may develop during the cancer
and cancer treatment process, is also worth noting. In such a
case, the therapy to combat depression should be undertaken
with the appropriate diagnosis. The socio-cultural standards of
beauty, ubiquitous sexuality, and the perfectideal of woman's
body presentin the mass media are also important factors that
may speed up the development of these disorders.

Patients often feel that sex is unnatural, forced, and often
involves internal compulsion. The woman feels guilty of her
indisposition, her attitude begins to become more restrictive,
until she finally gives up on sexual activity completely.

Sexual satisfaction

[t is safe to say that sexual satisfaction is largely related to the

quality of relationship in which the woman realizes herself

sexually. Furthermore, the satisfaction that results from sexual
intercourse should be considered a vital element of any suc-
cessful original meaning [16]. There is no doubt that sexual
satisfaction is a very important element of sexual activity. It is
recognized as an important indicator of health in the sexual
sphere, as well as an exponent of well being and quality of life;

a satisfying sex life determines both the quality and endurance

of a partnership [17, 18].

The frequency of initiated behaviors and sexual activities
is associated with sexual satisfaction and, consequently, the
satisfaction of a partnership or marriage [19, 20]. The forms of
breast cancer treatment, and the methods used are often very
aggressive, subsequently causing a number of inconveniences
and side effects. These include, among others, sexual disorders,
which significantly reduce the state of one’s sexual health.
The patient feels a recurring problem of a sexual nature, and
discomfort and dissatisfaction with sexual activity [21]. There
are four basic categories of sexual disorders in women:

-+ reduced desire — a reduction or loss of interest in sexu-
al issues, images related to sexual activity, a reduction
of feelings of desire and thoughts regarding sex-related
matters,

- sexual arousal disorders — the genital response is insuffi-
cientin terms of lack of vaginal lubrication and inadequate
swelling of the lips of the vulva,

-« orgasmdisorders —associated with an orgasm dysfunction,
its delay or complete absence,

- dyspareunia - permanent or recurring pain of the genitals
occurring during the course of penis penetration into the
vagina throughout intercourse (including during a gyne-
cological examination).

Sexual dysfunctions resulting from cancer treatment may
have serious consequences and significantly affect the pa-
tient's quality of life, their relationship with a partner, psycho-
logical difficulties. They may cause the patient to avoid sexual
intercourse, in addition, there may be unpleasant associations
with sexual activity, or shifting the blame to the partner, which,



in turn may lead to a complete breakdown of their intimate
relationship.

[t should be clearly emphasized that patients treated for
breast cancer experience a decrease in physical activity and
satisfaction with their sexual life. In addition, desire disorders,
orgasm problems, breast sensation disorders, vulvovaginal
atrophy, menopausal symptoms appear (hot flashes, sweating,
fatigue, joint and muscle pains, irregular menstruation, irrita-
bility, intimate infections, weight loss), or lubrication disorders
[13,22].

Pain associated with sexual activity results in a negative
attitude towards sexuality, and thus increases the impairment
of sexual function. Patients with dyspareunia are accompa-
nied by reduced frequency of sexual intercourse and are less
enthusiastic about initiating this type of behavior. They also
have a reduced desire level, excitement is diminished, with less
intense feelings of orgasm during intercourse [23].

Sexual therapy
The issue of women’s sexuality after breast cancer treatment
still seems taboo. It is possible to observe an increased number
of publications devoted to this subject, but this is still insuffi-
cient. Patients, their families, and even medical staff often feel
too much embarrassment and shame to report problems,
with regards to the prospect of discussing the diagnosis and
analyzing the sexual concerns that arise. There is still an inner
conviction that compared to the grave severity of cancer,
which is a real threat to life, the subject of possible sexual
dysfunction is trivialized.

Sexual therapy, which should be based on multi-faceted
activities, is an extremely important process that has a key role:
- first stage — conversation with the patient about the pro-

blem in the sexual sphere related to the disease or its

treatment,

- second stage —gathering as much knowledge as possible
about the problem, its origin, details and aspects of the
patient’s sexual life by the physician,

- third stage — detailed suggestions, i.e. conversation/con-
sultation with specialists in the field of sexology, psycho-
logy or oncology based on an individual approach to the
problem,

- fourth stage - intensive care for patients who require it
or who have been recommended, which may include
psychotherapy, pharmacological therapy or surgery [24].

Pharmacological treatment
Problems during intercourse can be permanent or recurring.
They may appear during penetration or intercourse. They may
even arise earlier as a fear of penetration or intercourse, and the
associated tension and tightening of the pelvic floor muscles.
Treatment must first start with awareness and discussion of
the problem. If there is openness in the relationship, the partner
should also be involved in the treatment. The patient should be

listened to but also be aware that the range of standards and
expectations of sexuality are very different, not only between
people, but even during the individual process of puberty, ma-
turity, and aging. The disease, and especially the treatment of
the disease, will have a significantimpact on the leap in sexual
stimulation and excitement curve that is appropriate for the
patient. Expectations about the necessity of intercourse may
also be relative. However, if penetration is expected, additional
measures to increase comfort and facilitate sexual activity
are desirable. The definition of expected sexual satisfaction
is a reference point for proposing further treatment. Based
on the diagnosed problems and expectations, individualized
treatment should be chosen.

Therapeutic possibilities may be based on psychological
and sexual therapies as well as pharmacological support. Tre-
atment of physical problems during intercourse can be based
on an algorithm of gradually increasing the invasiveness of tre-
atment, depending on the difficulty of obtaining the expected
effect [25]. In the first stage, moisturizers are proposed, while
opinions about lubricants are more ambiguous. Using the
former in doses larger than standard, achieves good vaginal
lubrication and a transient positive effect during intercourse
[26]. If a positive effect is obtained, its stability should be veri-
fied and the treatment in case of its loss should be modified.
In case of further problems with the use of maximum amounts
of silicone lubricants, it is proposed to use tampons for several
minutes before intercourse with 4% vaginal lidocaine.

In the next stage, the use of topical gels with estrogens
in minimal doses may be considered. As both opinions and
published data on the potential risk of steroid use in patients
treated for breast cancer are divided [27], a decision on hor-
mone treatment should be made together with the patient.
Approximately 30-50% of women opt for estrogen treatment
under medical supervision [28]. Some of them would also
accept an increase of 4 of the risk of relapse, if the treatment
resulted in cessation of symptoms [29]. It is assumed that
doubling the level of estradiol in the blood increases the risk
of relapse by about ¥ [30]. Therefore, estradiol levels should
oscillate within this range.

There is no direct correlation between serum estrogen
levels and the resolution of symptoms associated with vaginal
atrophy, thus the dose should be adjusted to the quality of
vaginal mucosa and function required. The period of epithelial
regeneration under the influence of hormones takes about
4 weeks. During this period, estrogens more easily penetrate
the atrophic vaginal mucosa into the bloodstream. Therefore,
minimum doses should be used to rebuild the vaginal epi-
thelium at the expense of prolonging its regeneration time.

It is also worth noting that most breast cancer patients
with hormone receptor expressions use tamoxifen or aro-
matase inhibitor based therapy for 5-10 years. Tamoxifen is
an estrogen receptor modulator (selective estrogen receptor
modulator — SERD), it stimulates or blocks its activity, depen-
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ding on its location in the body. Aromatase inhibitors inhibit
the aromatization of androgens to estrogen primarily in the fat
tissue, inhibiting their production, but without affecting the
effects of estrogen on the receptor. Due to their mechanism of
action (aromatase inhibitors), it seems that for those patients
who use tamoxifen, the vaginal estrogen effect will be mainly
limited to topical effects.

Among the possible estrogens to use, the selective es-
trogen receptor modulator ospemifen should be mentioned.
It is recommended in post-menopausal women with severe
symptoms: dryness and vaginal atrophy. Due to its beneficial
effect profile, it is not contraindicated in women with breast
cancer after the completion of adjuvant therapy [31].

The use of DHEA is also considered both orally and vaginal-
ly. In both cases, this treatment seems to reduce the symptoms
of vaginal atrophy and improve sexual function without incre-
asing estrogen levels above the expected levels [32]. The use
of testosterone is more controversial. It improves satisfaction
from intercourse, increases libido, improves mood and general
well-being, but there are no clear data on the safety of its use
in women who are being treated for breast cancer [33].

[tis extremely important to educate patients to be open
to conversations related to sexuality in order for them to enjoy
life to the fullest, despite the disease, and to feel satisfaction
and contentment. It is worthwhile informing patients abo-
ut available methods and strategies for dealing with sexual
dysfunction. Providing basic knowledge on how to properly
lubricate vaginal walls before sexual intercourse with the use
of water or silicone based lubricants, as well as the systematic
use of vaginal globules or gel applications with hyaluronic acid
can significantly contribute to improving the sex life of women.

It is also worth referring the patient to a urogynelogical
physiotherapist, in order to stimulate the blood supply to the
genitals through the use of appropriate relaxation exercises
for vaginal muscles.

Conclusions

Sexual activity and performance are extremely important in
human life. Treatment of breast cancer certainly has a negative
impact on a patient’s emotional state, their mental state, but
also on the sexual satisfaction and intimate relations with
a partner [34]. Patients treated with breast-conserving therapy
are still relatively few in Poland [35]. Proper breast oncology
surveillance during pregnancy, using safe and inexpensive
methods including ultrasonography and biopsy of suspicious
masses, can ensure the prevention of cancer development
and progression [36]. The stage of the disease at diagnosis is
also a major prognostic factor in pregnancy-related cervical
cancer [37].

Sexual dysfunctions may also occur after treatment is
completed, which is undoubtedly associated with a decrease
in satisfaction and contentment resulting from a decrease in
the quality of intimate relationships. Unfortunately, in most
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cases, women are not informed about the possibilities of de-
aling with this problem. The diagnosis and consequences of
treatment affect intimate relationships [38]. Relationship with
one’s partner is a very important factor that determines the
psychosocial health of patients.

Unfortunately, women's knowledge of changes in their
body during the disease and their knowledge of solutions to
sexual disorders s still inadequate. Patients are ashamed to talk
to an oncologist about sexuality or dysfunctions that have
arisen as a result of oncological treatment. Zdorczyk (2015)
points out that there is still a big taboo evident; a barrier is
created by shame, lack of trust from the patient, ignorance of
proper terminology, and a basic lack of openness or empathy
from the physician. All this is further exacerbated by the lack
of sufficient time and knowledge of physicians or other health
care representatives.

It is worth noting that the subject of sexuality of pa-
tients treated for breast cancer is becoming more discussed.
This paper does not exhaust the entire subject, and the area of
issues could be more detailed with regard to the psychophysi-
cal difficulties associated with the disease, as well as the various
approaches to the subject of the disease and the disorders
resulting from it, along with the communication problems
between the patient and the health service.
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Introduction. The paper presents an original, used in our Institute, method of lung volume irradiation in patients with

pneumonia during COVID-19 infection.

Material and methods. Procedures such as the simulation of treatment and radiotherapy are performed in a treatment

room. Real time radiation treatment planning is realized as 2D planning (Irreg Planning VMS) in a separate room, and the
3D (eclipse VMS) dose distribution is calculated after the treatment. During radiation exposure, a fluence map is measured.
Results. A method of irradiating the lungs of patients with COVID-19 was developed, which allows to shorten the time
the patient is on the treatment table and minimize contacts between the patient and staff.

Conclusions. The presented procedure made it possible to minimize the time of patient’s stay in the radiotherapy depart-

ment and at the same time, it retains all the required quality assurance procedures in radiotherapy treatment.

Key words: COVID-19, cone beam computed tomography, 2D and 3D treatment planning, a fluence map

Introduction

The use of ionizing radiation in the treatment of pneumonia
and other inflammatory conditions has a long tradition
[1-3].In contemporary literature [4-7], information can be
found on the use of low-dose rate radiotherapy in the tre-
atment of inflammation, including pneumonia. The current
pandemic situation is characterized by the dramatic course
of pneumonia among certain COVID-19 patients and the
relatively high percentage of deaths due to lung failure in
this group. Therefore, the question should be raised as to
whether low-dose radiotherapy can become a treatment
method that gives a chance to improve the quality of life

and reduce the risk of death for such patients. Such a tre-
atment protocol should determine a radiation dose per
lung volume area [8-10] and be positively assessed by the
Bioethics Committee.

Objective

The aim of this paper is to present a unique and proprietary
procedure of lung radiotherapy in pneumonia patients during
the course of COVID-19 infection with particular emphasis on
the physical aspects of treatment planning and dosimetry.
The duration of the procedure (planning and treatment) should
be as short as possible.
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1. The place of the procedure should be limited to a mini-
mum number of rooms. The irradiation session should be
image guided.

2. Thetargetarea refers to the irradiated volume, namely the
patient’s lungs. The only organ shielded is the spinal canal.

3. The dose distribution should be presented in 3D.

Based on pre-clinical and clinical studies [8-10], a dose in
therange: 0.5-1.5 Gy is considered to have anti-inflammatory
properties. Given this, the mean dose in this procedure was
setat 1 Gy in whole lungs volume.

Material and methods

Considering the epidemic risk, it was assumed that the patients
should be admitted to the Radiotherapy Department through
a separate entrance, so as Not to cross communication routes
dedicated to oncological patients and medical staff. Additio-
nally, both radiotherapy preparation and treatment should
take place in a combined complex of rooms isolated from
other patients and staff.

One of the TrueBeam Varian Medical Systems (VMS) ac-
celerators was installed near the service entrance to the RT
Department. It is equipped with an OBI (On-Board Imager):
CBCT and kV/MV imaging. Software Irreg Planning, is an in-
tegrated part of the Aria System (16.1.0) VMS, which makes it
possible to calculate the treatment time (MU — monitor units)
based on the size of the irradiation field (beam), source skin
distance (SSD) and the depth of the planning dose definition.
Therefore, the MUs is calculated for a density of 1 g/cm? When
this software (Irreg Planning) is used in the irradiation of the
chest volume, the calculated treatment time is overstated. This
software (2D planning) is used for clinical purposes during
simulation in cases where it is particularly important to shorten
the preparation time of patients to radiotherapy e.g., analgesic
therapy. In the case of a single irradiation session, a CT scan is
not required to be performed.

[twas assumed that the calculated dose distribution would
be three-dimensional, in order to assess the statistical dose in
the lungs and critical organs: the heart and the spinal cord.
The TrueBeam accelerator is equipped with both kV and MV
(on board imager — OBI) imaging systems; CBCT is a routine
procedure to verify the patient’s position before a therapeutic
session. Until now, this study has not been used to plan dose
distributions. In this case, however, in order to shorten the
overall duration of the treatment procedure, CBCT was used
to calculate the dose distribution.

With regard to the clear reduction of the procedure time,
it was decided that treatment would be carried out using the
TrueBeam VMS. The following procedure stages were deve-
loped (fig. 1):

1. The patientis placed in a therapeutic position on the table
of the therapeutic apparatus.

2. With the use of kV (X-ray) imaging, the irradiation condi-
tions are simulated by defining the maximum dimensions

patient arrival at the RT department
staff: the infectious disease hospital team

!

patient positioning on the therapeutic table in
the treatment room
staff: technicians of the RT department
procedure duration: 10 min. é
! 8
2
simulation of treatment conditions 2
staff: technicians of the RT department
procedure duration: 5 min.
Y c
defining the beam shape and calculating the 8
irradiation time o
staff: medical physicists and a radiotherapist §
procedure duration: 10 min. r
o)
e
A
irradiation; radiotherapy session
staff: technicians of the RT department S
procedure duration: 3 min.
¢ wv
€
CBCT examination 8
staff: technicians of the RT department e Y
procedure duration: 5 min. 5!
1%}
patient release from the therapeutic table
staff: technicians of the RT department =
procedure duration: 5 min.

!

patient return to the infectious disease hospital
staff: the infectious disease hospital team

3D planning treatment based on CBCT examination
with real beam geometry and irradiation time
staff: medical physicists
procedure duration: 45 min.

Figure 1. A schematic diagram of patient irradiation procedures. The
time the patient stays in the therapeutic position on the table is 30
minutes. The total stay in the RT Department is limited to 45 minutes

of the therapeutic beam. The AP (anterior-posterior) di-
mension is defined in the transverse largest dimension at
lung level. Based on this measurement, the depth (half AP
dimension) of prescribed dose is determined.

3. Based on the simulation image (one, at an angle of 0°) in
the Irreg Planning software, MLC is introduced — limiting
the irradiation area to the contour of the lungs with the
spinal canal being shielded (the MLC collimator should be
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set at 90°). After copying the field shape defined in this way
to the opposite beam, at an angle of 180°, the software
adjusts the position of the collimator leaves to the new
irradiation angle. The irradiation time is calculated.

4. The treatment planning (2D) process is completed by
entering the beam parameters (i.e. MU, MLC, table, gantry,
collimator position) into the patient management system
(ARIA).

5. The patient is irradiated and the fluence map is measu-
red by EPID, and at the end of exposure, a CBCT scan is
performed.

6. The patient completes the treatment and is taken back to
their hospital base.

7. Dose distribution calculations (3D) are performed for the
implemented radiation conditions, i.e., the shape of the
radiation beam and exposure time. This stage is designed
to accurately determine the dose received by the patient
in the volume of each defined area.

Dosimetric preparation

The Irreg Planning software does not consider the heteroge-
neity of the irradiated medium, and thus the actual radiation
dose in this volume can be expected to be higher, since the
lung density is less than the water density — 1 g/cm?. That is
why it should be verified by calculations based on CT scans.
The precise calculation of dose distributions requires the
introduction of the calibration curve of the device used for
imaging into the treatment planning system (TPS-Eclipse
VMS 16.01.03). In this case, it was the OBI-CBCT device of
the TrueBeam accelerator. Unfortunately, this proved to be
difficult to implement, and thus the differences were checked
between the dose distribution calculations made with CT
scans for routine treatment planning and CBCT, using the
reference calibration curve (fig. 2). For this purpose, phan-
toms were utilized to calibrate the CT scanner (CIRS-Norfolk,
Virginia, USA). Due to the slight differences between the
calculations: maximum dose, the examination performed
with a calibrated CT scanner - 2.173 Gy, and for CBCT, with

Lh 3

a reference calibration curve — 2.176 Gy, it was found that
it was possible to perform dose calculations for the patient
using the CBCT scanner.

Before the first treatment procedure, all the steps descri-
bed above were taught to the staff (RT technicians, medical
physicists). It was established that in order to optimize the
duration of the treatment, the patient’s irradiation procedure
should be carried out first; only at the end of exposure should
a conical CT scan be performed. The width of the area that can
be examined during one CT scan is 20 cm. Since the examined
lung volume isa much larger area, two CBCT scans need to be
performed so that they can be later combined to determine
the entire lung volume needed for calculation. This requires
changing the centering points, which involves moving the the-
rapy table. The CBCT scan is performed in the SAD technique
and the patient is treated in the SSD technique. This requires
changing the position of the therapy table.

The first patient
The patient was admitted to the RT Department on December
15t 2020 at 5:12 pm. A 50-year-old woman with COVID-19
(based on areal time polymerase chain reaction of SARS-CoV-2
RNA) has been admitted to the hospital with symptoms and
radiographic pneumonic consolidations of COVID-related
pneumonia. 96 hours after admission, an RT procedure was
carried out. Oxygen saturation level [SpO2] with Oz supplemen-
tation via facial mask with reservoir bag was 88% prior to RT.
The first procedure involved placing the patient on a the-
rapeutic table in the treatment position — on their back with
their hands along their body and head supported (part of the
AiO system — ORFIT company). No immobilization systems
were used. A simulation image was produced using the MV
beam. Then, the shape of the irradiation field was defined by
determining the lung area by placing the collimator leaves
on the image obtained in the MV examination. Finally, the
irradiation field determined at an angle of 0° was copied to
the opposite beam at an angle of 180° by adjusting the shape
of MLC (fig. 3).

L

Figure 2. A comparison of phantom dose distributions with different densities. A. CT scans obtained by a CT scanner dedicated for treatment planning
(AS-Siemens), a calibration curve introduced into the treatment planning system; B. scans obtained by a therapeutic device, with CBCT. Dose distribution
calculations were made with the use of the treatment planning system Eclipse v 16.1.0 by Varian Medical Systems based on the reference calibration

curve
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Figure 3. A simulation image with a prepared beam shape — MLC, beam
entry at an angle of 0°. One should remember to set the collimator
angle to 90°% to use the collimator leaves to shield the spinal canal

(the direction of the collimator leaves'movement). The position of the
collimator leaves is copied to the opposite beam at an angle of 180°

The next stage involved calculating the irradiation time,
for a dose of 1 Gy, at a depth equal to ¥z of the AP (anterior -
posterior; in this case, it was 13.7 cm). The X-ray beam of 6 MV
was applied and the SSD technique (100 cm) was used. The
calculations were performed using the Irreg Planning 16.1.0
software by Varian Medical Systems [11], which is dedicated
to calculations in 2D planning.

The patient was irradiated and a CBCT scan was performed
at the end of the exposure. Due to the maximum volume that
can be obtained in one CBCT rotation, two scans had to be
performed, moving them relative to each other to cover the
entire lungs.

During radiation exposure, a fluence map was measured
on the extended EPID (Electronic Portal Imaging Devices) using
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the integrated dose option of the Varian Medical Systems'ARIA
16.1.0 software for both 0° and 180° radiation beams. The pa-
tient left the Radiotherapy Department at 5:50 pm. The whole
described procedure lasted 38 minutes in total. However, the
patient was on the therapeutic table, in the treatment position
for only 20 minutes.

The 3D dose distribution planning, based on CBCT, is per-
formed without the patient’s presence in the RT Department.
The dose distribution (3D) is calculated in the Eclipse v 16.1.0
VMS planning system, for irradiation time and beam geometry
predefined in the Irreg Planning — ARIA VMS software (fig. 4).
It is worth emphasizing at this point once again that this
procedure is performed without the presence of the patient
in the RT Department. It aims to precisely determine the dose
received by the patient as the dosage calculation algorithm
(Acuros 16.1.0-VMS) considers the actual tissue density obta-
ined from CBCT.

The calculated dose distributions (Acuros algorithm 16.1.0--
VMS), considering heterogeneity in density, indicate that the pa-
tient received an average dose of 1.091 Gy in the lungs. The ave-
rage dose in the lungs was found to be higher than assumed,
since the time calculated in the Irreg Planning option was for
a medium with a density of 1g/cm?, while, in fact, lung tissue
has a lower density. This makes the actual doses slightly higher.
The modal dose in the spinal cord was 0.016 Gy. These differen-
ces do not exceed the therapeutic assumptions and significantly
shorten the duration of the entire treatment procedure.

24 hours after the RT procedure, an increase in SatO2 was
noticed and continued over the next days. 24 hours after
RT, there was also significant decrease in CRP, IL6 and ferritin
level (tab. I). Clinically, improvement started 24 hours after RT
and continued to the state that the patient was discharged
from the hospital 14 days later with their overall status being
very good.

[=T]MECH o+ BEV [T 16 CBCT - Unapproved - Model View - KVCBCT 01602 MG
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Figure 4. Dose distributions calculated for beam geometry: shapes and the number of monitoring units previously calculated in the Irreg Planning-VMS

software 16.1.0
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Table I. The change of biochemical parameters in the selected days after RT

Marker/day 0 1 5 7 14
Sat 88% 90% 94% 97% 92%
CRP 166.73 7.68 247 158 158
Ferrytyna 2453 68552 78395 60195  556.76
IL6 2338 204 3.06 2.19

Sat - oxygen saturation; CRP — C-reactive protein; IL6 - interleukin 6

Conclusions

The presented procedure of lung irradiation in patients with
pneumonia during the course of COVID-19 infection made it
possible to minimize the patient’s stay in the Radiotherapy
Department. At the same time, it ensures all the required
radiotherapy treatment quality assurance procedures are ad-
hered to. The dose received by the patient was consistent
with the therapeutic requirements. The irradiation process
was controlled from both a dosimetric (a fluence map) and
an imaging (real-time MV imaging) perspective. The proce-
dure also involved the calculation of three-dimensional dose
distribution, which allows for the presentation of full statistics
of dose distribution to the critical organs (spinal cord, heart).
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32 lata obserwacji po odtworzeniu obu piersi protezami
silikonowymi po podskornej mastektomii

Andrzej Kutakowski

Emerytowany Dyrektor Instytutu Onkologiiim. M. Sktodowskiej-Curie w Warszawie

Rycina 1. Stan 32 lata po wszczepieniu w 1988 roku silikonowych protez demonstracyjnych wyjatowionych z uzyciem bomby kobaltowej

W 1988 roku zgtosita sie do mnie kobieta (ur. 1947 roku) z obu-
stronnymi zmianami wioknisto-torbielowatymi piersi. Badania
obrazowe i wielokrotna ocena cytologiczna ptynu z torbieli nie
wykazywaty zmian nowotworowych. Bardzo nasilone i prze-
wlekte dolegliwosci bdlowe oraz wielokrotnie powtarzane
punkcje torbieli sktonity chorg do poszukiwania definitywnego
leczenia.

Przedstawitem jej mozliwo$¢ obustronnej, podskornej ma-
stektomii z jednoczesng implantacja protez. W 1988 roku w Pol-
sce jedyna droga pozyskania protez bytich walutowy zakup za
granica, co przekraczato mozliwosci pacjentki, a rekonstrukcje
piersiinicjowano dopiero w latach 80.[1, 2]. Dlatego zwrdcitem
sie do producenta ze Stanow Zjednoczonych (Dow Corning
Corporation) z prosbg o pomoc. W odpowiedzi otrzymatem
paczke z cennikiem oraz 4 petnowartosciowe, cho¢ niewyja-
fowione, protezy demonstracyjne (opisane ,Do not implant”).
Uznatem, Ze po wysterylizowaniu mozna je wszczepic. Wspol-
nie z radioterapeutami rozwazylismy dostepne mozliwosci
i wyjatowilismy protezy z wykorzystaniem bomby kobaltowej,

ktora od niedawna byfa zainstalowana w Zaktadzie Radioterapii
warszawskiego Centrum Onkologii.

29 grudnia 1988 roku z ciecia w fatdzie podsutkowym
wykonatem obustronng podskdrng mastektomie z jednocze-
sng implantacja obu protez. W badaniu histopatologicznym
potwierdzono zmiany wiéknisto-torbielowate znacznego
stopnia. Chora pozostawata w mojej wieloletniej obserwacji,
wyrazajac zadowolenie z efektu estetycznego. Protezy przez
32 lata nie ulegty uszkodzeniu — mimo uptywu czasu oraz
urazéw narciarskich przedniej powierzchni klatki piersiowej
pacjentki.

Zgodnie z mojg wiedzg to jedna z najdtuzszych w Polsce
obserwacji niepowiktanego wszczepienia silikonowych im-
plantéw, ktére wyjatowiono z uzyciem bomby kobaltowe).
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Treatment of gastric cancer in the older population

Jakub Kenig, Piotr Richter

Department of General, Gastrointestinal, Oncologic Surgery and Transplantology, | Chair of General Surgery,
Jagiellonian University Medical College, Krakow, Poland

Gastric cancer (GC) is predominantly a disease of the elderly as approximately 60% of all patients are 70 years of age or
older. At present, there are no guidelines dedicated to this group, and current treatment strategies are mainly based on
evidence from clinical trials often carried out on younger patients.

The GCin older patients is typically located in the distal third of the stomach and it is well/moderately differentiated, having
mainly an intestinal type of tumor by Lauren’s criteria. Lymph nodes and peritoneal metastases have been reported less
frequently in comparison to younger patients.

Older patients are a very heterogeneous population in terms of co-morbidity, physical reserve, cognitive function, and
social support. Treatment side effects can cause more serious problems than cancer itself, so the comprehensive geriatric
assessment (CGA) is as important as the cancer staging. Chronological age alone is not a contraindication for treatment.
Surgery is the preferred standard treatment option for resectable GC. However, the prognostic significance of surgery and
other treatment options is unknown in the frail group. Fitter patients, according to the CGA, should qualify for the same
treatment as younger patients. Frail patients should be discussed during oncogeriatric meetings. Surgery, the benefits
of limitation of the surgical resection, and no or non-selective lymphadenectomy should all be analyzed. In experienced
hands, minimal invasive surgery is favorable in the short-and long-term. In cases of severe frailty, the best supportive care

can often be the best option.

Key words: older patients, gastric cancer, frailty

The prevalence of gastric cancer (GC) has gradually decreased
over the last decades, nevertheless, it remains a major cause
of cancer-related death and remains the fifth most common
cancer in the world. GC is also predominantly a disease of
the elderly as approximately 60% of all patients are 70 years
and older. Subsequently, an aging population means that the
number of older patients with GCis increasing continuously [1].

Surgery is the preferred standard treatment option for
resectable GC. However, the prognostic significance of surgery
and other treatment modalities is still unknown in frail patients.
At present, there are also no guidelines dedicated to older
patients and current treatment strategies are mainly based on
evidence from clinical trials frequently carried out on younger

patients [2]. Therefore, surgeons and oncologists experience
many difficulties when making decision in this age group. Very
often these decisions are taken based on comorbidity burden,
subjective assessments or are age driven.

The clinical and pathological characteristics of
GCin older patients

There is a male predominance among older patient with GC,
which contrasts with younger patients where the gender ratio
is typically closer to 1:1. There is usually no family history. The
GCistypically located in the distal third of the stomach and itis
well/moderately differentiated. Moreover, histologically, older
patients present mainly with an intestinal type of tumor by
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Lauren’s criteria. It frequently metastasizes to the liver. Lymph
nodes and peritoneal metastases have been reported less
frequently in comparison to younger patients [3].

According to the Japanese classification of GC, the predo-
minant type of early gastric cancer (EGC) in older patients is
the superficial depressed type lic, followed by the superficial
elevated type lla, and the polypoid type | [4]. Genetically, older
patients have more frequent TP-53 and HER2 overexpression,
and more microsatellite instability-high tumors [5].

Preoperative assessment and treatment

decisions

As was mentioned in our previous publications, the population

of older patients is very heterogeneous in terms of co-morbi-

dity, physical reserve, cognitive function, and social support

[6]. Current routine pre-operative assessment also cannot ade-

quately identify patients at risk. Therefore, the comprehensive

geriatric assessment (CGA) was introduced to help determine
the primary status of the older patient, to diagnose frailty
syndrome (surrogate of the biological age), and to identify
how to optimize the patient’s condition before the start of the
treatment. Many older adults have unidentified, uncommu-
nicated, and therefore unaddressed aging-related conditions
that are associated with morbidity and early mortality [7, 8]. The
natural life expectancy of older people is surely shorter than
that of younger people. Considering their limited remaining
lifetime, their postoperative quality of life is as valuable as the
need to cure or remove the cancer. Therefore, the Interna-
tional Society of Geriatric Oncology (SIOG) and The European

Society for Medical Oncology (ESMO) recommends the use

of the CGA to determine biological age before the beginning

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

1. Fit: patients without any deficits in the CGA domains and
less than 80 years old. In this group, standard oncologic
treatment can be offered and the postoperative outcomes
are comparable with younger patients.

2. Pre-frail: patients with one or two deficits in the CGA do-
mains or more than 80 years old. In these patients, rehabi-
litation should be recommended to improve 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 or 80 years old with two deficits in the
CGA. Atailored approach should be discussed in a geriatric
multidisciplinary team meeting [9].

It is also possible to determine the severity of the frailty

using a cumulative deficit model for the CGA [10].

Treatment of gastric cancer in older patients

The therapeutic options for GC depending on the cancer
stage [11, 12] including options for frailer, older patients, are
presented in table I.

Patients with early GC (T1) can undergo endoscopic re-
section using an endoscopic submucosal dissection (ESD)
technique. The ESD, in experienced hands, is an effective and
safe procedure for older patients, with clinical and oncological
outcomes comparable to younger population. A higher preva-
lence of cardiopulmonary problems was reported during the
procedure when compared to the younger group. However,
they were managed effectively during the procedure without
further clinical sequelae. Therefore, the ESD should be the
standard treatment for management of early GC fulfilling the
Japanese criteria of a negligible risk of lymph node metastasis
for both fit and frail patients [13, 14].

At present, surgical resection is the main curative treatment
option for patients with gastric cancer GC stage T1b and higher.
However, it can cause high morbidity and mortality, particularly
in the older population. Improvement in anesthesiology, stan-
dardization of the surgical technique, and perioperative care
improve the 30-day outcomes significantly in comparison to
previously reported data. Katai et al. and Zhou et al. reported
that surgery can be safely performed with an excellent pro-
gnosis in older patients with GC [15, 16]. In contrast, Fujisaki
et al. observed that after gastrectomy there was as higher
rate of postoperative non-surgical complications (pneumonia,
heart failure, and liver dysfunction) in comparison to younger
patients [17]. In turn, Wakahara et al. observed a 10% increase
in the overall postoperative morbidity, including the rate of
anastomotic leakage that was significantly elevated in the older
group [18]. Mengardo et al. concluded that >80 years of age is

Table I. Therapeutic options for gastric cancer depending on the cancer stage [11, 12], including options for frail, older patients

Stage factors Fit patients

TINO - endoscopic resection
- limited resection

T2-4NO-2

not-resectable metastatic palliative treatment

- clinical trials

preoperative chemotherapy, followed by total/subtotal
gastrectomy and postoperative chemotherapy
surgery followed by adjuvant chemotherapy

Frail patients
- endoscopic resection
- best supportive care in severe frailty

+ subtotal/partial gastrectomy with no or selected
lymphadenectomy
palliative treatment
best supportive care in severe frailty

best supportive care
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anegative independent factor impacting overall survival (OS),
thus, these patients should be carefully selected for surgery
[19]. Endo et al. reported on a heterogeneous population of
patients aged 85 years who underwent surgery for gastric
cancer. This group had a better prognosis than those who did
notundergo surgery. Females, patients aged 85-89 years, and
patients with stage IB-IIIC cancer had significantly better OS
with surgery than without. For males, patients aged 90 years
of age, or stage |A patients, the decision to perform surgery
should be carefully discussed, and best support care may be
an optimal strategy [20]. Most of the postoperative deaths in
these patients were due to pneumonia and not due to GC.
However, the most important limitation of the study is that
the authors divided the patients based on their chronological
age alone and not on the presence of frailty factors (a sur-
rogate of biological age). Therefore, | would view the group
of 90-year-old patients in this study as being equivalent to
a severe frailty group.

To conclude, it appears that fit and mildly frail patients
can and should be operated on with acceptable short-term
outcomes. In the case of severe frailty, surgery might not be
the optimal option. However, currently studied patients were
fit older patients mostly defined based on their chronological
age and/or comorbidity burden and not on the biological age.
We are still lacking good data on the long-term outcomes of
frail patients, because their risk of mortality after hospitalization
remains particularly high during the first 6 months. Moreover,
surgery is a well-known trigger for postoperative institutiona-
lization and dependency on other people in older patients.
Therefore, quality of life as an end point is even more important
than OS or disease-free survival (DFS).

The next question is the extent of the surgery. Total/subtotal
gastrectomy with a D2 lymphadenectomy is recommended for
most fit patients with resectable advanced GC as a standard
surgical procedure. In the case of older patients, the essential
clinical questionis whether perioperative trauma can be limited
which, in turn, may reduce the risk of postoperative morbidity/
mortality and increase the quality of life. Therefore, there is
a trend among surgeons to perform a subtotal gastrectomy,
since atotal gastrectomy in this age group had been associated
with higher rates of postoperative morbidity and mortality.
A Dutch study reported that older patients qualified to total ga-
strectomy had a relative risk of 2.15 for in-hospital mortality and
3.25 for morbidity, as compared to those who had undergone
a partial gastrectomy [21]. Similarly, Katai et al. demonstrated
that total gastrectomy in octogenarian patients was associated
with higher operative and 90-day mortality [22]. Moreover, the
5-year overall survival was better in older patients in partial as
opposed to total gastrectomy (86% vs. 67%). There are also
studies showing the benefit to limit the resection to specific
margins in the case of cancers with beneficial histology [23].

To conclude, the extent of the resection, if there is any po-
ssibility, should be limited in older patients. However, similarly
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as above, we do not have good studies using biological age
as opposed to chronological.

Limited data are also available to clarify the survival bene-
fit of D2 lymphadenectomy for older patients. Shinozuka et
al. analyzed 3484 patients from many centers who received
surgical resection for GC. The authors selected patients aged
>80 years with T2-4 GC. Their performed propensity score
matching to balance the essential variables (stage of disease
and gastrectomy type). The D2 group had significantly longer
operative times, more blood loss, and more retrieved lymph
nodes than the non-D2 group. The D2 group had a greater
incidence of intra-abdominal abscesses (grade >Il'in the Cla-
vien-Dindo classification) than the non-D2 group. The overall,
disease-specific and relapse-free survival rates of the D2 group
tended to be worse than those of the non-D2 group (hazard
ratios: 1.49, 1.70 and 1.14, respectively). The non-D2 group had
a slightly longer relapse-free survival compared with that of
the D2 group, indicating that limited lymphadenectomy did
not increase the risk of disease recurrence [24].

Also essential, is that postoperative complications after
gastrectomy influence the prognosis. Wang et al. and Kanda
et al. showed that morbidity following gastrectomy shortens
the long-term survival of older patients with GC; D2 lympha-
denectomy was an independent risk factor of postoperative
complications [25-27]. In turn, Takeda et al. recommend that
standard radical lymph node dissection should be used for
tumors extending through the serosa (T3) and/or involving
extragastric lymph nodes (N2), even in patients aged 80 years
or more [28].

To conclude, it seems that in fit (based on the CGA) older
patients a standard D2 lymphadenctomy can be carried out.
However, the more severe the frailty, the more selective the
lymphadenectomy should be. Larger prospective studies are
required to clarify the necessity of D2 lymph node dissection
to treat older, frail patients.

Most of the studies on minimal invasive surgery in older
patients with the GC report have comparable oncological
results and good short-/long-term outcomes both in unmat-
ched and propensity-matched patients aged 80 years and
older [29]. Total gastrectomy, a Charlson comorbidity index
>4, and pathological N stage were identified as independent
prognostic factors for overall survival in patients undergoing
a laparoscopic gastrectonmy [30]. The first Western experience
in laparoscopic distal gastrectomy was published by Rausei S.
et al. this year, including 46 patients aged 80 years and older.
The authors concluded that the laparoscopic approach redu-
ces the effect of surgical trauma without compromising the
oncological results [31]. There are also the first studies analyzing
frailty as a prognostic factor in the laparoscopic group of older
patients with GC. Tanaka et al. reported that operative com-
plications (especially systemic complications) were positively
associated with an increase in clinical frailty scores. Moreover,
the overall 5-year survival rate and the 5-year survival rates



for those with a clinical frailty score of 1-2, 3-4, and 5-7 were
respectively 70.9%, 59.8%, and 35.1%. Therefore, the authors
conclude that frailty has a great impact on operative morbi-
dity and prognosis in the elderly, and the CFS score could be
a promising prognostic predictor, especially for frail patients
with advanced gastric cancer [32].

To conclude, minimal invasive gastrectomy has the po-
tential to provide a balance between oncological clearance
and quality of life issues that remain crucially important in
the older population. However, full a comprehensive geriatric
assessment was not performed in any of the studies. The legal
point of view is also interesting. Older cancer patients are offe-
red a standardized treatment model geared toward younger
adults by their physicians, due to the fear of being accused
of undertaking the incorrect oncological treatment. In this
context, it may be useful to surgeons to highlight the Polish
Supreme Court verdict from September 24,2015 (V CSK738/14
- the extent of obligation to provide information by physi-
cians), discussed in the article by dr. Radostaw Drozda from
the Department of Forensic Medicine at the Wroclaw Medical
University. It concluded that “the choice between alternative
treatment methods belongs to the patient, and the clinician
should present the patient with all available treatment options
that are possible in their physical condition — at most with an
indication as to which of these options is the most beneficial
according to the doctor...”and “...it is the patient — despite
a lack of medical training — who should make the ultimate
decision on the surgical method that they will be subjected
to. The role of the physician is to convince the patient why
(and for what medical reasons) it might be worth undergoing
a riskier procedure. The patient however has the right (driven
by personal reasons or even superstition) to pick a method
that would be less invasive and is likely to have a lower efficacy
than the method proposed by the clinician”[33].

Perioperative chemotherapy

Due to high recurrence rates, multimodal treatment is a stan-
dard for GCin stage IB disease and higher. However, concerns
remain regarding chemotherapy in older patients due to the
risks of perioperative morbidity from toxicity. Therefore, to
determine the feasibility of treating patients over the age of
65, a predefined exploratory subgroup analysis of patients
within the randomized phase Il FLOT 65+ trial compared pa-
tients treated with perioperative FLOT (5-fluorouracil, oxali-
platin and docetaxel) or FLO (without docetaxel). In the study,
a high level of adherence among older patients was observed:
85% of patients received all 4 preoperative cycles of FLOT,
and there was no clinically significant increase in grade 3-4
toxicity postoperatively. Mortality and morbidity rates were
comparable to other trials, including patients across all ages.
The authors concluded that neoadjuvant FLO or FLOT che-
motherapy is therefore a reasonable option in older patients
with locally advanced resectable gastric cancer [34-36]. It

must be stressed that, although, there was no upper age limits
included in the study, the patients were generally fit. In turn,
Slagter et al. evaluated treatment-related toxicity, treatment
compliance, surgical complications, and event-free survival
in older (>70 years) versus younger (<70 years) patients who
underwent perioperative treatment for GC. 788 patients with
resectable gastric cancer were randomized before the start
of any treatment, and received preoperative chemotherapy
(3 cycles of epirubicin, cisplatin or oxaliplatin and capecitabine),
followed by surgery, followed by either postoperative chemo-
therapy or chemoradiotherapy (45 Gy, cisplatin, capecitabine).
During preoperative chemotherapy, 77% of older adults versus
62% of younger adults experienced severe toxicity (p < 0.001)
and older adults received significantly lower relative dose
intensities for all chemotherapeutic drugs. Equal proportions
of older and younger adults underwent curative surgery (80%
vs. 81%), with comparable postoperative complications and
postoperative mortality; 64% of older patients and 78% of
young patients started adjuvant chemotherapy (p < 0.001).
There was no difference in the severe toxicity rate between
the groups; however, older adults received significantly lower
relative dose intensities for all chemotherapeutic drugs [37].
The question as to whether this kind of treatment can be
proposed to frail patients with good short- and long-term
outcomes still remains unanswered.

In the case of patients with resected gastric cancer who
have not received preoperative chemotherapy, adjuvant che-
motherapy is recommended [38]. However, adjuvant chemo-
therapy is, generally, less well tolerated than preoperative che-
motherapy. Therefore, the latter may be the preferential option.
An interesting study was published this year by Schendel et
al.including 75-year and older patients with GC from Canada.
The 5 year DFS for the surgery only group was 67.3% and for
the multimodality group was 52.9% (p = 0.25). The 5 year OS
for the surgery only group was 38.9% and for the multimodality
group was 47.1% (p = 0.52). The authors concluded that even
with surgery alone, selected older patients with non-metasta-
tic gastric cancer can obtain prolonged survival, despite not
receiving standard of care multimodality therapy [39].

Concluding, limited data on these topics are available
from the Western world. Most of the studies were conducted
in Asia and the applicability of these results in Europe remains
uncertain, not to mention the evaluation of frailty based on
the comprehensive geriatric assessment.

Palliative treatment

Currently, there is little evidence of the role of palliative resection
in GC in older patients. The REGATTA trial including patients
with incurable gastric cancer, randomizing them to palliative
chemotherapy alone or to gastrectomy with chemotherapy,
showed no survival advantage of surgery, with the median OS
at 16.6 months (95% Cl: 13.7-19.8) with chemotherapy versus
14.3 months (95% Cl: 11.8-16.3) with surgery and chemotherapy.
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Theincluded patients were young, between 49 and 67 years old.
It seems that palliative gastrectomy should not be considered
in patients with advanced gastric cancer, unless there are other
indications (bleeding or obstruction) [40].

As far as palliative chemotherapy is concerned, in patients
over 70, it is recommended to consider tailored treatment
based on biological age with two/three-drug chemotherapy
regimens and dose reduced therapy.

Conclusions

Chronological age should not be a contraindication for multi-
modal radical treatment in older patients. The frailty (surrogate
of the biological age) evaluation should be the basis for the
discussion on treatment planning. At present, it is one of the
most reliable factors predicting functional decline in different
organs, making it more difficult for older patients to overcome
surgical stress. Moreover, the potential benefits of surgery for
frail patients with GC must be explored in the context of their
shorter life expectancy compared to younger patients.

Therefore, before treatment begins, the following qu-
estions should be discussed:

+ Is the currently planned treatment strategy correct? Are
there alternative treatment options?

- What is the result of the comprehensive geriatric asses-
sment? Can frailty syndrome be diagnosed in the patient?

- What s the risk of complications?

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

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

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

Fit patients, according to the comprehensive geriatric
assessment, should be qualified for the same treatment as
younger patients. Prefrail patients should undergo pre rehabi-
litation and be reevaluated. Frail patients should be discussed
in the oncogeriatric meeting. In the case of surgical treatment,
the limitation of the resection’s extent, no or selective lym-
phadenectomy should be considered. In experienced hands,
minimal invasive surgery may be beneficial regarding the
short-and long-term outcome. In the case of severe frailty, best
supportive treatment can be the optimal option. The goal of
the modifications is to reduce surgical stress. In older patients
(aged 75 years or older), the pathological outcome and po-
stoperative complications are predictors of survival, whereas
pathological outcome and chemotherapy are predictors of
survival in the younger population (aged 74 years or less). Thus,
the prevention of postoperative morbidity may contribute to
improved prognosis for older patients with gastric cancer [41].

However, we still need better designed studies on a larger
group of patients using frailty evaluation. Existing studies on
this topic are limited, too small, and lack important details with
satisfactory statistical clout. In clinical observational studies,
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overall survival is usually considered the gold standard endpo-
int because itis simple and reliable to measure. Overall survival
could be diluted by non-cancer-related deaths, especially in
the older population. Therefore, cancer-specific survival and
relative survival should be used in this group [42, 43]. Moreover,
novel endpoints should be explored such as patients reported
outcomes to establish appropriate treatment guidelines for
frail, older patients.
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W ostatnich latach obserwuije sie dynamiczny wzrost zachorowan na czerniaki, szczegélnie u oséb mtodych oraz w wie-

ku $rednim. Dlatego wyleczalnos¢ chorych staje sie priorytetem réwniez w odniesieniu do czynnikéw ekonomicznych.
Czerniaki pod wzgledem zmian genetycznych naleza do grupy nowotwordw o bardzo duzej heterogennosci. Najczescie]
stwierdzane zmiany genetyczne dotycza dwoch sciezek przekazywania sygnatéw, sg to: sciezka aktywowana mitogenami
(MAPK) oraz sciezka sygnatowa kinazy 3-fosfatydyloinozytolu (PI3K). [dentyfikacja charakterystycznych zmian molekularnych
w tkance nowotworowej pozwala zoptymalizowac i zindywidualizowac terapie. Tym samym przyczynia sie do ograni-

czenia skutkéw ubocznych leczenia oraz poprawy jakosci zycia chorych. Obecnie standardem postepowania w leczeniu

pacjentow z czerniakiem skory, obok postepowania chirurgicznego i klasycznej — coraz rzadziej stosowanej chemio-/
radioterapii — jest wdrazanie leczenia ukierunkowanego na zmiany molekularne w tkance guza orazimmunoterapia, ktéra

polega na aktywowaniu uktadu immunologicznego.

Stowa kluczowe: czerniak, BRAF, NRAS, terapia celowana

Podstawowa metodga leczenia czerniaka jest zabieg chirur-
giczny, podczas ktérego usuwa sie guz pierwotny wraz z od-
powiednim marginesem tkanek niezmienionych chorobowo.
Wielkos¢ marginesu zalezy od gtebokosci nacieku czerniaka.
Aby wykry¢ mikroprzerzuty do uktadu chtonnego, czesto do-
datkowo wykonuje sie biopsje wezta wartowniczego (sentinel
lymph node biopsy — SLNB). Rutynowo do SLNB kwalifikowani
sg pacjenci z czerniakiem skory o zaawansowaniu pT1b-T4b
(po wykluczeniu rozsiewu choroby). Jesli stwierdzi sie obec-
nos¢ komorek nowotworowych w wezle chtonnym, do roz-
wazenia pozostaje radykalna limfadenektomia [1]. Ponadto,
aby zmniejszy¢ ryzyko nawrotu choroby, w zaawansowanych
przypadkach (stopien Il 1V resekcyjny) wdrazane jest leczenie
uzupetniajgce ukierunkowane na zmiany molekularne lub

immunoterapia. Chorzy z chorobg rozsiang leczeni sg w po-
dobnym zakresie, ale juz paliatywnie.

Leczenie ukierunkowane na zmiany molekularne

BRAF

Przerzutowego czerniaka, w ktérym stwierdza sie mutacje
genu BRAFV600, leczy sie w sposob ukierunkowany inhibitora-
mi BRAF kompetycyjnymi wobec ATP (BRAFi): wemurafenibem
(rekomendacje FDA od 2011 roku) lub dabrafenibem (reko-
mendacje FDA od 2013 roku) [2, 3]. Inhibitory BRAF prowadza
do regresji nowotworu w okoto 90% przypadkéw u chorych
z przerzutami i mutacjg BRAFV600. Czas odpowiedzi jest zréz-
nicowany i trwa od kilku miesiecy do ponad 1,5 roku [4].
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Skuteczniejsze od monoterapii BRAFi jest leczenie skoja-
rzone — w raz z selektywnymi inhibitorami MEK. Wyniki badan
klinicznych pierwszej linii leczenia trametynibem (Mekinist)
w skojarzeniu z dabrafenibem (Tafinlar) (COMBI-v i COMBI-
-d) wykazaty 5-letni okres przezycia u okoto 30% pacjentow
z przerzutowym lub nieresekcyjnym czerniakiem [5]. Réwniez
badania kliniczne pacjentow leczonych w sposéb skojarzony,
czyli kobimetynibem (Cotellic) z wemurafenibem (Zelboraf)
(coBRIM, BRIM-2, BRIM-3, BRIM-7), wykazaty wyzszg mediane
catkowitego przezycia (overall survival — OS) i czasu wolnego
od progresji choroby (progression-free survival — PFS) w poréw-
naniu z monoterapig BRAFi [6, 7]. Jednak obie te terapie maja
skutki uboczne w postaci gorgczki czy fotowrazliwosci. Nato-
miast przy kombinacji inhibitorow BRAF/MEK (enkorafenib +
binimetynib) odnotowuje sie mniej dziatan niepozadanych
i wysokg skuteczno$¢ leczenia (badanie COLUMBUS) [4].

Wedtug polskich rekomendacji u pacjentéw z potwierdzo-
na mutacja BRAF zalecana jest — zgodnie z wytycznymi ESMO
oraz NCCN - w okreslonych sytuacjach klinicznych terapia
skojarzona inhibitorami BRAF i MEK [1]. Od wrze$nia 2020
roku w ramach programu lekowego,Leczenie czerniaka skory
lub bton $luzowych” u pacjentéw z mutacja, ktora aktywuje
BRAFV6E00, i z przerzutowym lub nieresekcyjnym czerniakiem
refundowana jest terapia ukierunkowana molekularnie: enko-
rafenib (Braftovi) + binimetynib (Mektovi). Dodatkowo zapisy
dotyczace innych potaczen BRAFi z MEKi zostaty ujednolicone,
co utatwia lekarzom kwalifikacje chorych do odpowiednich
terapii.

Pomimo stosowania leczenia kombinowanego dwoma
przeciwciatami czesto u chorych obserwuje sie powstawanie
mechanizmu opornosci, a czes¢ z nich w ogdle nie odno-
si korzysci z leczenia. Oznacza to, ze konieczne s3 kolejne
badania, ktére mogtyby pomdc w ustaleniu mechanizmow
opornosci [8].

NRAS

Pomimo wieloletnich badan terapia celowana w postaci bezpo-
Srednichinhibitoréw biatka NRAS wcigz stanowi powazne wyzwa-
nie, gdyz drobnoczasteczkowa GTPaza jest bardzo trudnym celem
dla konwencjonalnych lekéw [9]. W zwigzku z tym skupiono sie
na terapii ukierunkowanej na szlaki efektorowe (lezace ponizej)
aktywowane przez NRAS: MAPK i PI3K jako najlepiej poznane
w etiopatogenezie czerniakow. U pacjentdw z zaawansowanym
czerniakiem i mutacjg NRAS dotychczas obiecujace wyniki uzy-
skano dla inhibitora MEK (MEK-162) [10]. Takich wynikéw nie
otrzymano jeszcze dla $ciezki PI3K. Chociaz badania kliniczne
nadal trwajg (np. NCT03932253), wstepne dane sugerujg, ze te-
rapie ukierunkowane molekularnie (inhibitory MEK1/2) stang sie
wkrotce dostepne dla tej podgrupy pacjentdw.

KIT
Na razie przeprowadzono kilkanascie badan klinicznych doty-
czacych podawania réznych drobnoczasteczkowych inhibito-

row KIT. Imatynib (Glivec) — poczatkowo stosowany przeciw
fuzji BCR-ABL w przewlektej biataczce szpikowej — okazat sie
takze skutecznym inhibitorem KIT. Najlepsza odpowiedz ob-
serwowano u pacjentow z mutacjamiw eksonach 11113 oraz
amplifikacjg genu.

Kolejnym inhibitorem KIT jest nilotynib (Tasigna), ktéry ma
poréwnywalng lub wieksza site nizimatynib. Dazatynib rowniez
wykazuje dziatanie przeciw mutacjom/amplifikacjom KITido-
datkowo celuje w kinazy z rodziny Src. Sunitynib, ktéry poza
blokowaniem KIT, hamuje réwniez receptor czynnika wzrostu
$rédbtonka naczyniowego (VEGFR), takze zostat zarejestrowany
doleczenia czerniaka [11]. Ponadto terapia ukierunkowana na
KIT i szlaki lezace ponizej prawdopodobnie moze pomagac
w kontrolowaniu progresji nowotworu. Wykazano réwniez, ze
hamowanie KIT przyczynito sie do wzmocnienia odpowiedzi
immunologicznej. A to zwiekszyto efekt przeciwnowotworowy
— dzieki aktywacji limfocytow T i klonalnej ekspansji komorek
cytotoksycznych, tzw. ,naturalnych zabdjcow” (natural killers
— NK). Wyniki badan nad terapiami z zastosowaniem inhi-
bitoréw KIT wskazujg na poprawe stanu ogdlnego chorych
oraz wydtuzenie czasu wolnego od progresji. W pojedynczych
przypadkach odnotowano catkowita remisje choroby. Jednak
poprawa dotyczy jedynie czesci oséb poddanych leczeniu.
Dlatego konieczne sg dalsze badania u pacjentow z mutacjami
w genie KIT[11].

Immunoterapia

Jedng z cech charakterystycznych dla nowotwordw jest ich
zdolnos¢ ucieczki przed dziataniem uktadu immunologicz-
nego. W pismiennictwie mozna znalez¢ jednak opisy kilku pa-
cjentoéw chorych na czerniaka, u ktérych doszto do samoistnej
aktywacji uktadu immunologicznego i autoregresji nowotworu
[12]. Zwrocito to uwage naukowcodw na potencjalne mozliwo-
$ci dotyczace modulacji uktadu immunologicznego do walki
Z nowotworami.

U pacjentdw z nieresekcyjnym lub przerzutowym czer-
niakiem immunoterapia skierowana jest na inhibicje szlaku
ztozonego z immunologicznych punktéw kontrolnych, ktére
w warunkach fizjologicznych odpowiadaja za utrzymanie ho-
meostazy i zapobiegaja reakcjom autoimmunologicznym [12] .

Pierwszym zatwierdzonym lekiem, ktéry blokuje punkty
kontrolne uktadu immunologicznego, byt ipilimumab — prze-
ciwciato monoklonalane przeciw cytotoksycznemu antygeno-
wi (anty-CTLA-4 [cytotoxic T cell antigen 4]). CTLA-4 to antygen
obecny na powierzchni aktywowanych limfocytéw T, ktory
konkuruje z CD28 o wigzanie ligandéw CD80 (B 7.1) i CD 86
(B 7.2) obecnych na komdrkach prezentujacych antygen [13].
CD28 jest stale obecny na powierzchni limfocytéw T i jako
pierwszy wigze sie z CD80 i CD86. To z kolei wywotuje akty-
wacje wewnatrzkomdrkowa, ktéra prowadzi do przemiesz-
czenia CTLA-4 na powierzchnie limfocytu. CTLA-4 wykazuje
wieksze niz CD28 powinowactwo do ligandéw CD80 i CD86.
Prowadzi to do wyciszenia/wyhamowania reakcji immuno-
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logicznej (ujemne sprzezenie zwrotne) [14]. Zablokowanie
CTLA-4 przez ipilimumab nie doprowadza do zahamowania
reakcji immunologicznej, a limfocyty T zachowujg aktywnosé
do zwalczania komdrek nowotworowych. Jednak odpowiedz
na leczenie ipilimumabem obserwuje sie dopiero po kilku
miesigcach, dlatego lek powinien by¢ stosowany u chorych
w stanie ogélnym dobrym. Ponadto odpowiedZ obserwowana
jesttylko u niewielkiego odsetka chorych (okoto 10%), a reakcje
niepozadane pochodzenia immunologicznego (immune-rela-
ted adverse effects — irAEs) sg powazne. To m.in.:

-« stany zapalne réznych tkanek, najczesciej skory,

«  reakcje przewodu pokarmowego (zapalenie jelit),

- zapalenie watroby,

- endokrynopatie [15].

Znacznie mniej skutkdw ubocznych obserwowanych jest
w immunoterapii skierowanej na punkt kontrolny progra-
mowanej smierci, ktory stanowi receptor PD-1 (programmed
cell death protein T) obecny na limfocytach T. W warunkach
fiziologicznych receptor PD-1 faczy sie z ligandami PD-L1 (pro-
grammed death-ligand 1) i PD-L2 (programmed death-ligand
2) obecnymi na roznych komorkach ciata. Dzieki temu nie
dochodzi do reakgcji autoimmunologicznych [16, 17]. Czesto
na powierzchni komaorek nowotworowych stwierdza sie nad-
mierng ekspresje PD-L1, co wiaze sie z,ukryciem nowotworu”
przed uktadem immunologicznym. Zablokowanie receptora
PD-1 wptywa na zwiekszenie aktywnosci limfocytow T [13].

Aktualnie w immunoterapii zaawansowanego czerniaka
stosowane s dwa przeciwciata monoklonalne anty-PD-1:
niwolumab oraz pembrolizumab. Zaréwno dla niwolumabu
jak i pembrolizumabu odnotowano statystycznie istotne
wydtuzenie czasu catkowitego przezycia oraz czasu wolnego
od progresji choroby u pacjentéw z przerzutowym czernia-
kiem w poréwnaniu z pacjentami leczonymi ipilimumabem
[16, 17]. Co ciekawe, badania retrospektywne wskazuja, ze
pacjenci z mutacjg NRAS uzyskujg wieksze korzysci z im-
munoterapii niz pacjenci z innymi zmianami genetycznymi
[18, 19]. Prawdopodobnie jest to zwigzane ze zwiekszong
ekspresja PD-L1 na powierzchni komorek nowotworowych
u pacjentéw z mutacjg NRAS.

Kolejne badania kliniczne wykazaty, ze podwajna bloka-
da punktéw kontrolnych ukfadu immunologicznego, czyli
jednoczesne podanie ipilimumabu i niwolumabu, wydtuzyta
czas wolny od progresji i catkowity czas przezycia pacjentow
w poréwnaniu z rozigcznie stosowanymi immunoterapiami
(badania Checkmate 067 i 069). Dodatkowo w leczeniu ze
zredukowang dawka ipilimumabu + pembrolizumab stwier-
dzono silne dziatanie przeciwnowotworowe, trwatg odpo-
wiedz, korzystne dtugoterminowe przezycie oraz mozliwa
do opanowania toksycznos¢ (badanie KEYNOTE-029) [20-22].

W Polsce od 1 wrzednia 2020 roku refundowany jest
nowy schemat terapeutyczny (tzw. combo) dla wybranej
grupy pacjentéw. Umozliwia on jednoczasowe podawanie
lekow niwolumab (Opdivo) + ipilimumab (Yervoy) w lecze-
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niu skojarzonym w pierwszej linii terapii przerzutowego lub
nieresekcyjnego czerniaka. Natomiast od stycznia 2021 roku
w programie lekowym, w ramach leczenia adjuwantowego
u pacjentéw z czerniakiem w stopniu Il resekcyjnym, dostepna
jest immunoterapia (pembrolizumab lub niwolumab) oraz
skojarzona terapia celowana z uzyciem BRAFi + MEKi (dabrafe-
nib + trametynib). Dzieki temu polscy pacjenci zyskali dostep
do najnowoczesniejszej formy leczenia, ktéra obniza ryzyko
nawrotu choroby o okoto 20%.

Podsumowanie

Analiza genetyczna zmian somatycznych w czerniakach
umozliwita wprowadzenie personalizowanej terapii przeciw
onkogenom i/lub $ciezkom przekazywania sygnatow, kto-
re sg aktywowane jako wyraz utraty funkcji gendw lezacych
nadrzednie w danym szlaku. Najbardziej znanym celem te-
rapii jest inhibicja BRAF u pacjentdw z przerzutami i z mutacja
aktywujaca BRAF. Wykazano, ze terapia celowana z uzyciem
inhibitoréw BRAF ma ogromny wptyw na naturalny przebieg
zaawansowanego czerniaka, co z kolei pociggneto za sobg
rozwoj badan nad nowymi terapeutykami ukierunkowany-
mi, m.in. aktywacja naturalnych mechanizméw obronnych.
Aktualnie poszukuje sie lekéw, ktore zahamuja réwnoczesnie
pierwotne i wtérne sciezki aktywacji onkogendw, prowadzace
do nabywania opornosci w trakcie leczenia.
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Paper mill-derived cancer research:
the improbability of prostate cancer in women,
and ovarian and breast cancer in men

Jaime A.Teixeira da Silva

Independent researcher, Kagawa-ken, Japan

Paper mill-derived research has penetrated biomedical litera-
ture, and it is affecting the integrity and reliability of research
[1]. The use of paper mills (i.e, pay-to-create services) is an act
of misconduct if the use of such services is not declared since
it gives the false impression of the authors' effort, input, and
originality, when in fact none was involved; moreover authorship
is false since the data is created or fabricated by others, and not
generated honestly in a laboratory by the authors themselves.
Paper mill-derived research has itself become an academic
cancer in urgent need of a cure and solutions.

Several sleuths, anonymous and named, continue to exa-
mine cancer literature, and their efforts may or may not be
related to the cancer reproducibility project by the Center for
Open Science. Independent of the source of these discoveries,
the discoveries themselves are cause for concern and alarm.
In the most recent paper mill exposé, which may or may not
be related to other paper mills, three papers are highlighted in
this letter: Huetal. (2018), Pan et al. (2019), and Liu et al. (2020)
[2-4].What is curious about these papers was the discovery of
breast cancer in males (Hu et al. [2]), ovarian cancer in males
(Liu et al. [4]), and prostate cancer in females (Pan et al. [3]).
In all three studies, genders were described as binary, i.e.,
exclusively biological male and female, and none of the study
subjects were indicated as being transgender, which might
be associated with altered hormone levels [5] and thus the
possibility of confusing genders.

While it is not unusual to discover breast cancer in males,
itis a very rare (about 1% of all cases of breast cancer) pheno-

menon [6]. Despite this, Hu et al. [2] reported a >59% incidence
of breast cancer in males (38/64 subjects), apparently detected
using a quantitative real-time polymerase chain reaction (RT-
-PCR) with a long non-coding RNA (IncRNA), LINCO1116. Not
only the extremely high value, but also the fact that cases in
males were higher thanin females (a potentially first extraordi-
nary finding in the cancer literature) suggest that these findings
are too good to be true, or, in other words, false.

In Liu et al. [4], ovarian cancer was found in 28 males
among 49 subjects, i.e, >57% incidence, as apparently detec-
ted by LINCO0675, while in Pan et al. [3], prostate cancer was
found in 27 females among 52 subjects, i.e, an almost 52%
incidence, as apparently detected by microRNA-605-3p, both
using gRT-PCR. In these cases, the incidence of ovarian cancer
in males and prostate cancer in females should theoretically
be 0%, since, evidently, biological males do not have an ovary
while biological females do not have a prostate. Would it thus
be safe to assume that these findings are either extraordinary,
or that they are false? The clue may lie in the fact that Pan et
al. (2019) has already been retracted for very opaque reasons.
Its retracted status is (unfortunately) not — but should be —
indicated on its PubMed entry.

This case also draws concern about the journal in which
three papers were published - the European Review for Medi-
caland Pharmacological Sciences — which hasa 2019 Clarivate
Analytics Journal Impact Factor (JIF) of 3.024 and is indexed
in the Web of Science and PubMed. The fact that it is an open
access journal fortifies the risk of potentially fictitious paper
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mill-derived cancer research because it is so easy to access, and
thus cite. In fact, a Google Scholar search for Hu et al. (2018),
Pan et al. (2019), and Liu et al. (2020) [2-4] reveals that they
have been cited 44, 4, and 0 times, respectively. In the case
of Pan et al. (2019), those citations could be considered to be
unfair contributors to the journal’s JIF, and the JIF itself would
need to be adjusted downwards to account for the retracted
paper’s citations [7].

This letter provides a bird's-eye view of three papers
among dozens or hundreds of papers on cancer with po-
tentially fabricated data and findings, most likely derived
from one (and the same) or more paper mills that might
have served multiple clients with recycled or fabricated data,
including figures, tables, and text, often confusing cancer cell
lines within and among papers. Ultimately, readers are left
confused, doubt regarding the validity of the findings incre-
ases, and mistrust in some of the most basic elements of trust
in biomedical and academic publishing, such as the blind
claim of the peer review, and the quality aspect of PubMed
[8], Clarivate Analytics and the JIF, are now on the increase.

This letter has obvious limitations: it only provides a brief
three-paper snapshot of a potentially far-reaching problem
regarding the integrity of peer-reviewed and indexed cancer
literature. This letter also focuses on one issue almost exclusi-
vely, namely the improbability of prostate cancer in women,
and ovarian and breast cancer in men, or at least at the levels
reported by Hu et al. (2018), Pan et al. (2019), and Liu et al. (2020)
[2-4]. There are many other issues in these related papers that
need to be explored and discussed.

The criminality of individuals working for and supporting
paper mills, and the networks of researchers, editors, journals,
and publishers that may be involved, deserves heightened
awareness and further investigation.
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Leszek Miszczyk

Leszek Miszczyk zginat tragicznie w wypadku drogowym
11 maja 2021 roku w drodze na konsultacje chorych w Szpi-
talu Chirurgii Urazowe] w Piekarach Slaskich, w ktérym przed
25 laty utworzyt Miedzydyscyplinarny Zespdt Guzéow Kosci,
i ktorym od lat kierowat.

Nagle i niespodziewanie odszedtjeden z uznanych w kraju
i spofecznosci miedzynarodowej onkologdéw — specjalistow
radioterapii. Od ukoriczenia studidw nieprzerwanie praco-
wat w gliwickim oddziale Narodowego Instytutu Onkologii
im. M. Sktodowskiej-Curie. Wiedze, do$wiadczenie i umiejet-
nosci w dziedzinie radioterapii doskonalit w znaczacych osrod-
kach europejskich i amerykanskich. Byt m.in. uczniem prof.
Emmanuela van der Schuerena w Leuven, twércy nowoczesnej
radioterapii. Przeszedt wszystkie kolejne etapy awansu zawodo-
wego i naukowego. W 2008 roku uzyskat tytut dr hab. n. med.
Od ponad 20 lat kierowat Zaktadem Radioterapii gliwickiego
oddziatu Instytutu Onkologii. W potowie lat 90. zostat powotany
przez Miedzynarodowa Agencje Energii Atomowej w Wiedniu
na eksperta i organizatora szkolen z zakresu radioterapii dla
lekarzy z krajow Afryki, Ameryki Potudniowej i Azji.

Leszek Miszczyk byt autorem ponad 170 prac naukowych
opublikowanych w recenzowanych krajowych i anglojezycz-
nych periodykach naukowych, w okoto potowie bedacych na
Liscie Filadelfijskiej. Wygtosit ponad 200 wykfaddéw podczas
licznych konferendji i zjiazdéw miedzynarodowych.
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Najwazniejszym elementem catej jego dziatalnosci na-
ukowej byt fakt, ze wszystkie jego badania dotyczyty klinicznej
radioterapii i poszukiwania coraz bardziej skutecznych metod
leczenia. Chory na nowotwdor byt jego gtéwnym obiektem
zainteresowania. Wdrozyt do praktyki wiele nowoczesnych
metod radioterapii. Zainicjowat i wdrozyt dozymetrie in vivo
w realizacje radioterapii, nowoczesne techniki radioterapii
3D, radioterapie stereotaktyczng, néz cyfrowy. Wykorzystywat
radioterapie w leczeniu wielu nowotwordw. Byt pionierem
w zastosowaniu radioterapii w leczeniu choroby Parkinsona.
Zresztg w zakresie radioterapii nienowotworowej byt jednym
z kilku $wiatowych lideréw.

Te wszystkie fakty nie oddaja jednak w petni osobowo-
$ci Leszka Miszczyka (nie przywigzywat wagi do tytutéw
poprzedzajacych jego nazwisko). Byt on przede wszystkim
cztowiekiem niezmiennie i nieztomnie prawym. Wprawdzie
nie nalezat do zbyt rozmownych, ale wyrézniata go empatia
wobec kazdego, nie tylko wspodtpracownikéw. Nigdy niko-
mu, kto sie do niego zwrdcit, nie odmowit rady lub pomocy.
Byt nie tylko szanowany, ale wazniejsze — ogromnie lubiany.
Dla nas to niepowetowana strata, ze tak wspaniatego cztowieka
nie ma juz wsréd nas.

Bogustaw Maciejewski i przyjaciele
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V Kongres Onkologii Polskiej
Trwa rejestracja na V Kongres Onkologii Polskiej. Komitet na-
ukowy wprowadza ostatnie poprawki w programie. Zaplano-
wano wyktady wybitnych ekspertéw z zagranicy oraz z Polski.
Zachecamy do udziatu.

Szczegéty na stronie www.kongres.pto.med.pl.

Narodowy Instytut Onkologii im. Marii Sktodowskiej-
-Curie - Panstwowy Instytut Badawczy rozpoczat wspét-
prace z Instytutem Curie w Paryzu
27 maja 2021 roku zostata zawarta umowa o wspotpracy na-
ukowo-badawczej taczaca dwa Instytuty Curie: Narodowy
Instytut Onkologii im. Marii Sktodowskiej-Curie — Panstwowy
Instytut Badawczy w Warszawie oraz Instytut Curie w Paryzu.
Gtownym celem wspotpracy jest wymiana doswiadczer oraz
promowanie wysokiej jakosci badan naukowych, ktére sg pod-
stawg rozwoju onkologii.

Szczegoty na stronie www.pib-nio.pl.

Pilotaz Krajowej Sieci Onkologicznej realizowany przez
Dolnoslaskie Centrum Onkologii zajat Il miejsce w mie-
dzynarodowym konkursie Value Based Health Care
Grants & Endorsement 2021 w kategorii Endorsment.
Do konkursu zgtoszono kilkanascie projektow z catej Europy.
Z Polski — dwa: pilotaz Krajowej Sieci Onkologicznej oraz po-
morski model zintegrowanej opieki dla chorych na zaawanso-
wang POChP Pierwsze miejsce zajeto rozwigzanie holenderskie
dotyczace opieki okulistycznej. Wérdd projektow poswieco-
nych onkologii pilotaz Krajowej Sieci Onkologicznej oceniono
najwyzej z catej Europy.

Szczegoty na stronie www.pto.med.pl.

Wywiady i artykutly

Warszawski Instytut Radowy - promienny pomyst Marii
Sktodowskiej-Curie

29 maja 1932 w Warszawie przy ulicy Wawelskiej otwarto
Instytut Radowy, ktéry powstat z inicjatywy polskiej noblistki.
Ambitng koncepcje Sktodowskiej-Curie udato sie zrealizowac
dzieki hojnosci Polakow. Pierwszym dyrektorem placéwki zo-
stat dr med. Franciszek tukaszczyk — funkcje te petnit az do
swojej smierci w 1956 roku. W momencie otwarcia instytut dys-

ponowat piecioma aparatami rentgenowskimi. Do korica 1933
roku do szpitala przyjeto na leczenie okoto siedmiuset osob.
Zrodto: Polskie Radio

Prof. Krzakowski: Bez wspotpracy z radiologami nie ma
mowy o skutecznym leczeniu raka ptuca
Rosnie rola radiologdw w leczeniu onkologicznym. Prof. Maciej
Krzakowski podkresla, ze dobra wspétpraca specjalistéw w
tych dziedzinach —ito na kazdym etapie: diagnostyki, leczenia
i monitorowania efektow — jest podstawg skutecznej terapii.
— Bez wspotpracy z radiologami, my, onkolodzy, nie bedzie-
my w stanie sobie poradzi¢ i skutecznie leczy¢ raka ptuca —
przyznaje prof. dr hab. n. med. Maciej Krzakowski, konsultant
krajowy w dziedzinie onkologii klinicznej.

Zrédio: Termedia

Gliwicki Instytut Onkologii w europejskim badaniu
leczenia arytmii radioterapia
Oddziat Narodowego Instytutu Onkologii w Gliwicach jest jed-
nym z inicjatoréw powstania miedzynarodowego konsorcjum
STOPSTORM, ktére zweryfikuje skutecznos¢ leczenia arytmii
serca za pomoca radioterapii. Gliwicki osrodek ma juz sukcesy
w leczeniu chorych na serce za pomocg promieniowania.
Zrédto: Radio Opole

O pieniagdzach, koordynacji i karcie DiLO, a to wszystko
w dobie pandemii, méwi dr hab. n. med. Adam Maciej-
czyk, prezes Polskiego Towarzystwa Onkologicznego,
dyrektor Dolnoslaskiego Centrum Onkologii

— Obecnie na pierwszy plan zaczyna wysuwac sie problem
niedofinansowania onkologii. Przez wiele lat byfa ona sta-
bo wyceniana, a pandemia ten problem jeszcze pogtebita.
Wzrosty koszty utrzymania placéwek. Obostrzenia sanitarne
spowodowaty wzrost kosztéw ochrony osobistej, a podwyzki
minimalnego wynagrodzenia i wydtuzenie realizacji procedur
zpowodu rezimu sanitarnego podniosty koszty realizowanych
Swiadczen. Niestety, nowe wyceny czesci procedur nie zrekom-
pensowaty strat. Niektére procedury nadal sg niedoszacowane
nawet o kilkadziesiagt procent, np. biopsja prostaty z wykorzy-
staniem fuzji z MRI, cystoskopia czy badanie MRI piersi. Czes¢
procedur na sciezce pacjenta nie jest w ogdle refundowana, np.
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biopsja piersi pod kontrola MRI. Najwiekszy problem dotyczy
finansowania zabiegdw chirurgicznych, szczegdlnie w urologii.
Taka sytuacja sprzyja brakowi zainteresowania procedurami
nisko wycenianymi. Centra onkologii wykonuja kompleksowo
zabiegi we wszystkich zakresach, nawet tych, ktére przynosza
straty, dlatego najdotkliwiej odczuwaja niedofinansowanie.
Zrodto: Termedia

Prof.Krzakowski: epidemia dodatkowo zaburzyta proces
przedtuzajacej sie diagnostyki raka
Problemem obecnej onkologii, takze ptucnej, jest, przewlekajaca
sie diagnostyka’, a pandemia COVID-19 dodatkowo pogtebita ten
stan. Krzakowskizauwazyt, ze, procesy diagnostyczne w onkologii,
aw przypadku raka ptuca w szczegdlnosci, powinny by¢ zreformo-
wane"niezaleznie od istnienia pandemii. Ponadto mamy w Polsce
osrodki, ktore,diagnozuja, ale nie leczg’, a,w osrodkach, ktore lecza,
czesto brakuje dostepnosci wszystkich metod leczenia”

Zrédfo: Rynek Zdrowia

Akademia Czerniaka obchodzi jubileusz 10-lecia dzia-
talnosci
Zmniejszenie poziomu zachorowalnosci i Smiertelnosci spo-
wodowanych czerniakiem to gtowne cele Akademii Czerniaka
— sekcji naukowej Polskiego Towarzystwa Chirurgii Onkolo-
gicznej — obowigzujgce od poczatku jej istnienia. Prof. Piotr
Rutkowski podkresla, ze Akademia Czerniaka przyczynita sie do
tych wielkich zmian. Byta inicjatorem wielu dziatar w zakresie
promodji profilaktyki czerniaka.
— Nie spoczywamy na laurach, zamierzamy z niestabnacym
zaangazowaniem kontynuowac dzieto akademii przy wsparciu
wszystkich tych, ktérzy chca sie przyczyni¢ do zmniejszenia
liczby zachorowar i umieralnosci na czerniaki. W koncu zycie
mamy jedno, dlatego musimy o nie dbac — dodaje prof. Piotr
Rutkowski.

Zrédito: Termedia

Rak pecherza. Prof. Fijuth:,To brzydkie kaczatko wsrod
nowotworéw”
Problem zrakiem pecherza moczowego nie tylko w Polsce, ale
réwniez na Swiecie jest taki, ze ten nowotwdr jest rozpoznawa-
ny w pdéznych stadiach zaawansowania. Pewnie dlatego, ze na
poczatku ma skapoobjawowy a wrecz bezobjawowy przebieg,
a choroba ujawnia sie dopiero, gdy jest juz zaawansowana.
Zrodto: Radio Zet

Konferencje i wydarzenia z udziatem czionkow

Zarzadu Gtéwnego PTO

<11 maja 2021 r. odbyta sie konferencja Wizjonerzy zdro-
wia 2021, Przysztos¢ ochrony zdrowia w Polsce 2021-23.
W jej trakcie Dolnoslaskie Centrum Onkologii kierowane
przez dr. hab. Adama Maciejczyka, otrzymato nagrode
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Wizjonerskie Rozwigzania w Medycynie za ,przekierowa-
nie” systemu ochrony zdrowia na pacjenta, odwage we
wdrazaniu kompleksowych rozwigzan organizacyjnych
i nowych technologii, prowadzanie pilotazu Krajowej Sieci
Onkologicznej. Dzieki pilotazowi pacjent onkologiczny nie
jestzagubiony w systemie ochrony zdrowia, kontrolowana
jest jako$¢ wykonywanych badan histopatologicznych
i radiologicznych, wprowadzane sg sciezki diagnostyki
i leczenia. Doswiadczenia z pilotazu bedg wykorzysty-
wane przy wprowadzaniu Krajowej Sieci Onkologicznej
w catej Polsce.

W dniach 17-18 maja 2021 r. miata miejsce konferencja
Priorities and challenges in Polish and European drug policy.
W panelu Zdrowie kobiety — diagnostyka i dostep do leczenia
choréb nowotworowych udziat wziat dr hab. Adam Maciej-
czyk, prezes PTO.

18 maja 2021 r. zorganizowano V Ogdélnopolska Konfe-
rencje Ewidencja swiadczeri zdrowotnych podstawq bez-
pieczeristwa prawno-finansowego placéwki medycznej,
w ktorej wzieli udziat prof. dr hab. Stanistaw GézdZ oraz
dr hab. Adam Maciejczyk. Wystapili w panelu Krajowa
Sie¢ Onkologiczna. ZatoZenia i praktyczna realizacja opieki
koordynowanej w Polsce.

9 czerwca 2021 r. odbyta sie konferencja Szczyt ochrony
zdrowia. W panelu Przefomowe terapie w onkologii uczest-
niczyt dr hab. Adam Maciejczyk. Petny zapis ze spotkania
znajduje sie na stronie www.medexpress.pl.

W dniach 14-16 czerwca 2021 r.zorganizowano VI Kongres
Wyzwari Zdrowotnych, w ramach ktérego odbyt sie panel
Onkologia w Polsce — sesja systemowa. Wzigt w nim udziat
dr hab. Adam Maciejczyk. Podczas dyskusji na temat Kra-
jowej Sieci Onkologicznej zaznaczyt, ze w raporcie konco-
wym z pilotazu KSO znajdg sie rekomendacje dotyczace
mierzenia jakosci w onkologii. Chodzi o to, aby bazowa¢
np. na miernikach szkockich, ktére pozwola na poréwnanie
wynikow naszych szpitali z wynikami innych tego typu
placowek w Europie.

22 czerwca 2021 r. miato miejsce spotkanie ekspertow
Byto. Jest. Bedzie? o btedach przesztosci, wyzwaniach
terazniejszosci i perspektywach na przysztos¢ w systemie
ochrony zdrowia w kontekscie wynagrodzen lekarzy oraz
innych pracownikéw ochrony zdrowia. Spotkanie zorga-
nizowata Okregowa Rada Lekarska. Uczestniczyt w nim
dr hab. Adam Maciejczyk.

— Bliskie jest mi podejscie do wynagrodzenia ztozonego
zbazy i elementu motywacyjnego — powiedziat. Skutecz-
no$¢ tego rozwiazania udowadniat przyktadem z wtasnej
placéwki. — Gdy ustandaryzowalismy zadania patomorfo-
logdw, ich praca stata sie tatwiejsza, ale tez bardziej przej-
rzysty stat sie ich system wynagradzania. Wiedzielismy, za
co ptacimy — wyjasnit.
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Idecabtagene vicleucel in relapsed and
refractory multiple myeloma

Munshi N., Anderson L., Jr,, Shah N. i wsp.

N. Engl. J. Med., 2021; 384: 705-716

Idecabtagene vicleucel (ide-cel, nazywany rowniez bb2121),
zawierajacy limfocyty T z chimerycznym receptorem antyge-
nowym (chimeric antygen receptor — CAR), ukierunkowanym na
dojrzewanie komorek B, wykazat kliniczng aktywnos¢ u cho-
rych na nawrotowego lub opornego szpiczaka plazmocyto-
wego, bez niespodziewanych dziatarh niepozadanych.
Metody. Do badania Il fazy oceniajacego skutecznosc i bez-
pieczenstwo ide-cel wtagczono chorych na aktywnego nawro-
towego lub opornego szpiczaka plazmocytowego, po przy-
najmniej 3 liniach leczenia, w tym inhibitorem proteasomu,
lekami immunomodulujgcymi i przeciwciatem anty-CD38.
Chorzy otrzymali docelowg dawke ide-cel 150x10% do 450x10°
CAR-dodatnich komorekT. Pierwszorzedowym punktem kon-
cowym byt udziat odpowiedzi na leczenie (co najmniej cze-
$ciowa odpowied?), a drugorzedowym — udziat catkowitych
odpowiedzi.

Wyniki. /de-cel otrzymato 128 sposrdd 140 chorych wigczonych
do badania. Po 13,3-miesiecznej medianie obserwacji u 94
sposrdd 128 chorych (73%) stwierdzono odpowiedz na lecze-
nie, u 42 sposréd 128 (33%) byta to odpowiedz catkowita lub
lepsza. Minimalnej choroby resztkowej (minimal residual dise-
ase — MRD) czyli <107 komérek jadrowych) nie stwierdzono
u 33 chorych, co odpowiadato 26% sposrdd 128 wszystkich
chorych poddanych leczeniui79% sposréd 42 chorych z odpo-
wiedzig catkowitg lub lepsza. Mediana czasu wolnego od pro-
gresji wynosita 8,8 miesigca (95% przedziat ufnosci [confidence
interval — Cl] 5,6-11,6). Do czestych dziatari niepozadanych
nalezaty: neutropenia u 117 chorych (91%), niedokrwisto$¢
u 89 (70%) i matoptytkowos¢ u 81 (63%). Zespodt uwalniania
cytokin zaobserwowano u 107 chorych (84%), w tym u 7 (5%)
miat on nasilenie 3. lub wyzszego stopnia. Toksycznos¢ neuro-
logiczng stwierdzono u 23 chorych (18%), w tym u 4 chorych
(3%) byta ona w stopniu 3., nie wystgpita toksycznos¢ neu-
rologiczna wyzszego stopnia. Analiza kinetyki komorkowej
potwierdzita obecnos¢ komorek CART u 29 sposrdd 49 chorych
(599%) w 6. miesigcu i u 4 sposrod 11 chorych (36%) w 12. mie-
sigcu od podania leku.

Whioski. Zastosowanie Ide-cel wigzato sie z odpowiedzig na
leczenie u wiekszosci chorych na nawrotowego lub opornego
szpiczaka plazmocytowego po kilku wczesniejszych liniach
leczenia, w tym u 26% leczonych chorych nie stwierdzono
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MRD. U wiekszosci chorych wystapita toksycznosc 3. 4. stop-
nia, gtéwnie hematologiczna, oraz zespdt uwalniania cytokin.

Genome sequencing as an alternative to
cytogenetic analysis in myeloid cancers
Duncavage E., Schroeder M., O’Laughlin M. i wsp.
N. Engl. J. Med., 2021; 384: 924-935

Analiza genomu ma istotne znaczenie podczas oceny ryzyka
u chorych na ostrg biataczke szpikowa (acute myeloid leu-
kemia — AML) i zespot mielodysplastyczny (myelodysplastic
syndrome — MDS). Sekwencjonowanie catego genomu mo-
gtoby potencjalnie zastapi¢ standardowe sekwencjonowanie
i badanie cytogenetyczne, ale jego doktadnos¢, wykonalnos¢
i uzytecznos¢ kliniczna nie byta dotychczas badana.
Metody. Przeprowadzono sekwencjonowanie catego geno-
mu u 263 chorych na nowotwory mieloidalne, w tym u 235
posiadajacych wynik badania cytogenetycznego. przygotowa-
nie prébek, sekwencjonowanie i analize mutacji dostosowano
do istniejacych wytycznych Europejskiej Sieci Biataczkowej
(European Leukemia Network — ELN) w celu okreslenia ryzyka
i zminimalizowano czas realizacji wymienionych procedur.
Oceniono sekwencjonowanie catego genomu i poréwnano
wyniki badania cytogenetycznego i celowanego sekwencjo-
nowania.

Wyniki. Za pomoca sekwencjonowania catego genomu
wykryto 40 translokacji i 91 zmiennosci liczby kopii, znale-
zionych wczesniej w badaniu cytogenetycznym. Dodatkowo
u 40 sposrdd 235 chorych (17%) znaleziono nowe zaburzenia
molekularne. Mediana czasu prospektywnego sekwencjo-
nowania probek uzyskanych od 117 chorych wynosita 5 dni.
Sekwencjonowanie dostarczyto nowych informacji ge-
netycznych u 29 chorych (24,8%), a zmienito grupe ryzyka
u 19 (16,2%). Okreslona przez sekwencjonowanie genomu
zamiast badania cytogenetycznego standardowa grupa ryzyka
AML wiazata sie z wynikami klinicznymi. Sekwencjonowania
catego genomu uzyto réwniez do okreslenia ryzyka u chorych,
u ktérych wyniki badania cytogenetycznego nie byty spdjne
z wynikami klinicznymi.

Whioski. Sekwencjonowanie catego genomu zapewnia szyb-
kie i doktadne profilowanie genomowe u chorych na AML
i MDS. Takie sekwencjonowanie zapewnia rowniez wieksze
mozliwosci diagnostyczne niz badania cytogenetyczne i bar-
dziej skuteczne zréznicowanie na podstawie standardowych
kategorii.
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Vemurafenib plus rituximab in refractory or
relapsed hairy-cell leukemia

Tiacci E., De Carolis L., Simonetti E., i wsp.

N. Engl. J. Med., 2021; 384: 1810-1823

Biataczka wtochatokomorkowa (hairy cell leukemia — HCL)
jest nowotworem z indolentnych C20-dodatnich komorek B,
w ktoérym znaczacg role odgrywa mutacja aktywujgca kinaze
BRAFV600E. W badaniach klinicznych zastosowanie doustnego
inhibitora BRAF, celowanego na mutacje BRAF V60OE — we-
murafenibu — prowadzito do odpowiedzi u 91% chorych na
oporna lub nawrotowa HCL, w tym u 35% do catkowitej odpo-
wiedzi, ale po zakoriczeniu leczenia, mediana czasu wolnego
od nawrotu wynosifa tylko 9 miesiecy.

Metody. W jednoosrodkowym badaniu Il fazy oceniono bez-
pieczenstwo i skuteczno$¢ wemurafenibu (960 mg dwa razy
dziennie przez 8 tygodni) z jednoczasowym lub sekwencyj-
nym stosowaniem rytuksymabu (375 mg/m?; 8 dawek przez
18 tygodni) u chorych na oporna lub nawrotowg HCL. Pierw-
szorzedowym punktem koricowym byt udziat catkowitych
odpowiedzi po zakonczeniu leczenia.

Wyniki. Mediana poprzednich linii leczenia wyniosta 3. Wsréd
30 chorych na HCL wigczonych do badania, catkowita odpo-
wied? stwierdzono u 26 (87%) w grupie zgodnej z zamiarem
leczenia. Wszyscy chorzy na HCL oporng na chemioterapie
(10 chorych) lub na rytuksymab (5) oraz poprzednio leczeni
inhibitorami BRAF (7) uzyskali catkowita odpowiedz. Mediana
czasu do ustgpienia matoptytkowosci wyniosta 2 tygodnie,
a neutropenii — 4 tygodnie. U 17 sposroéd 26 chorych (65%),
u ktérych stwierdzono catkowitg odpowied?, nie wykazano
minimalnej choroby resztkowej (MRD). Po medianie obserwacji
wynoszacej 37 miesiecy udziat przezyc¢ wolnych od progresji
wsréd 30 chorych stanowit 78%, a wsrdd 26 chorych z odpo-
wiedzig po medianie obserwacji 34 miesiecy — 85%. W analizie
post-hoc, brak MRD i brak wczesniejszego leczenia inhibitorami
BRAF wigzaty sie z dtuzszym przezyciem wolnym od nawrotu
biataczki. Dziatania niepozadane, gtéwnie w stopniu 1.1 2., byty
podobne do wczesniej opisywanych dla zastosowanych lekdw.
Whioski. W matym badaniu, krotkie, wolne od chemioterapii,
niemielotoksyczne leczenie wemurafenibem z rytuksymabem
wigzato sie z uzyskaniem trwatych catkowitych odpowiedzi
u wiekszosci chorych na oporna lub nawrotowa HCL.

["77LulLu-PSMA-617 versus cabazitaxel in
patients with metastatic castration-resistant
prostate cancer (TheraP): a randomised, open-
label, phase 2 trial

Hofman M.S., Emmett L., Sandhu S. i wsp.

Lancet, 2021; 397: 797-804

Swoisty bfonowy antygen sterczowy (prostate specific mem-
brane antigen — PSMA) znakowany lutetem 177 (['//Lu]Lu-
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-PSMA-617) to mata radioaktywnie znakowana czasteczka,
dostarczajaca promieniowanie 3 do komorek z ekspresja an-
tygenu btonowego swoistego dla gruczotu krokowego. Jest to
bezpieczny i aktywny lek stosowany u chorych na rozsianego
raka gruczotu krokowego opornego na kastracje. Celem ba-
dania byto poréwnanie ['7/LulLu-PSMA-617 z kabazytakselem
w tej grupie chorych.

Metody. Do wieloosrodkowego otwartego badania Il fazy
prowadzonego w 11 os$rodkach w Australii wigczono cho-
rych na rozsianego raka gruczotu krokowego opornego na
kastracje, z odpowiednig czynnoscig nerek, szpiku kostne-
go i watroby, w stopniu sprawnosci 0-2 wedtug Eastern
Cooperative Oncology Group, u ktérych planowano poda-
nie w kolejnej linii standardowego leczenia kabazytakselu.
Dozwolone byto wczesniejsze leczenie blokujgce receptor
androgenowy. Wykonywano badanie PET-TK z uzyciem PSMA
znakowanego galem [°8Ga-PSMA-11] i fluorodeoksyglukoza
("8F-FDG). Kryterium wigczenia do badania byta potwierdzona
w PET-PSMA obecnos¢ rozsianej choroby, a kryterium wyta-
czenia sprzeczne wyniki badar obrazowych (obecnos¢ zmian
FDG-dodatnich i PSMA-ujemnych). Chorych przydzielano
losowo (w stosunku 1:1) do leczenia [177Lu]Lu-PSMA-617
(6,0-8,5 GBg dozylnie co 6 tygodni do 6 cykli) lub do le-
czenia kabazytakselem (20 mg/m? dozylnie co 3 tygodnie
do 10 cykli). Pierwszorzedowym punktem koncowym byto
zmniejszenie stezenia antygenu swoistego dla gruczotu kro-
kowego (prostate-specific antigen — PSA) o co najmniej 50%
w stosunku do wartosci wyjsciowej.

Wyniki. Od 6 lutego 2018 roku do 3 wrze$nia 2019 roku spo-
$rod 291 chorych poddanych badaniom przesiewowym PET
wigczono do badania 200 mezczyzn. Leczeniu poddano 98
sposrdd 99 (99%) losowo przydzielonych do [V7Lu]PSMA-617
oraz 85 sposrdd 101 (84%) losowo przydzielonych do leczenia
kabazytakselem. Obnizenie stezenia PSA czesciej obserwo-
wano wsrod leczonych [M7LulLu-PSMA-617 w poréwnaniu
zleczonymi kabazytakselem (65% vs. 37%; 66% vs. 37% w gru-
pie zgodnej z zamiarem leczenia, roznica 29% [95% Cl 16-42;
p < 0,0001]; 66% vs. 44% w grupie zgodnej z protokotem,
roznica 23% [9-37; p = 0,0016]). Zdarzenia niepozadane 3.-4.
stopnia wystapity u 32 sposréd 98 chorych (33%) leczonych
[""/Lu]Lu-PSMA-617 w poréwnaniu z 45 spoéréd 85 (53%) le-
czonych kabazytakselem. Nie stwierdzono zgondw zwigzanych
ze stosowaniem ['7Lu]Lu-PSMA-617.

Whioski. Uzycie ['"/Lu]Lu-PSMA-617 wigzato sie z lepsza od-
powiedzig wyrazong stezeniem PSA i mniejsza liczbg zdarzen
niepozadanych 3. lub 4. stopnia u chorych na rozsianego raka
gruczotu krokowego opornego na kastracje w poréwnaniu
ze stosowaniem kabazytakselu. ['//Lu]Lu-PSMA-617 to nowa
skuteczna opcja leczenia i potencjalna alternatywa dla kaba-
zytakselu.



A comparison of sunitinib with cabozantinib,
crizotinib, and savolitinib for treatment of
advanced papillary renal cell carcinoma:
arandomised, open-label, phase 2 trial

Pal S. K., Tangen C., Thompson |. M., Balzer-Haa'’s N. i wsp.
Lancet, 2021; 397: 695-703

Sygnalizacja MET (znanego réwniez jako receptor czynnika
wzrostu hepatocytow) jest waznym czynnikiem rozwoju bro-
dawkowatego raka nerkowokomarkowego (papillary renal cell
carcinoma - PRCC). Poszukujac najlepszego sposobu leczenia
chorych na PRCC, poréwnano istniejacy standard — leczenie
sunitynibem, zinhibitorami kinazy MET: kabozantynibem, kry-
zotynibem i sawolitynibem.

Metody. W otwartym badaniu Il fazy prowadzonym
w 65 os$rodkach w USA i Kanadzie chorych na rozsianego
PRCC (w wieku co najmniej 18 lat) ktérzy przebyli co najmniej
jedna linie leczenia (z wytaczeniem lekdw ukierunkowanych
na czynnik wzrostu srédbtonka naczyniowego i MET) przy-
dzielano losowo do jednej z 4 grup: otrzymujgcych sunity-
nib, kabozantynib, kryzotynib lub sawolitynib, ze stratyfikacjg
wedtug wczesniejszego leczenia i podtypu PRCC. Wszystkie
leki podawano doustnie: sunitynib 50 mg przez 4 tygodnie
z 2-tygodniowa przerwa (dozwolone zmniejszenie dawki do
37,5mgi 25 mg), kabozantynib 60 mg dziennie (dozwolone
zmniejszenia dawki do 40 mg i 20 mg), kryzotynib 250 mg
dwa razy na dobe (dozwolone zmniejszenie do 200 mg dwa
razy na dobe i 250 mg raz na dobe) oraz sawolitynib 600 mg
na dobe (dozwolone zmniejszenia dawki do 400 mg i 200 mg).
Pierwszorzedowym punktem koricowym byt czas wolny od
progresji (progression-free survival — PFS). Analizy przepro-
wadzono w grupie zgodnej z intencjg do leczenia. Z analiz
bezpieczenstwa wykluczono chorych, ktérzy nie otrzymali
leczenia zgodnie z protokotem.

Wyniki. Od 5 kwietnia 2016 roku do 15 grudnia 2019 roku
152 chorych przydzielono losowo do leczenia; pieciu chorych
nie spetnito kryteriow wigczenia, totez do analiz wigczono
147 chorych. Przydziat do grup z sawolitynibem (29 chorych)
i kryzotynibem (28 chorych) zostat wstrzymany po wczesniej
okreslonej analizie daremnosci, planowany nabdr zostat zreali-
zowany zaréwno dla grupy leczonej sunitynibem (46 chorych)
i kabozantynibem (44 chorych).W grupie leczonej kabozanty-
nibem PFS byt dtuzszy (mediana 9,0 miesigca, 95% Cl 6-12) niz
w grupie sunitynibu (5,6 miesigca, 3—-7; wspdtczynnik ryzyka
progresji lub zgonu wynosit 0,60, [0,37-0,97]; jednostronne
p=0,019). Udziat odpowiedzi wyniost 23% dla leczonych kabo-
zantynibem w poréwnaniu z 4% wsrod leczonych sunitynibem
(dwustronne p=0,010). Sawolitynib i kryzotynib nie wydtuzyty
PFS w poréwnaniu z sunitynibem. Zdarzenia niepozadane 3.
lub 4. stopnia wystapity u 31 sposrod 45 (69%) otrzymujacych
sunitynib, u 32 sposrdd 45 (74%) otrzymujgcych kabozantynib,
dziesieciu sposrdd 27 (37%) otrzymujacych kryzotynib oraz 11
sposréd 28 (39%) otrzymujacych sawolitynib; w grupie leczonej

kabozantynibem wystapito jedno zdarzenie zakrzepowo-za-
torowe stopnia 5.

Whioski. Leczenie kabozantynibem znamiennie wydtuzyto
PFS u chorych na rozsianego PRCC w poréwnaniu ze stoso-
waniem sunitynibu.

Adjuvant nivolumab versus placebo in muscle-
invasive urothelial carcinoma

Bajorin D., Witjes J.A, Gschwend J.E. i wsp.

N. Engl. J. Med., 2021; 384:2102-2114

Rola leczenia uzupetniajacego u chorych na raka pecherza
moczowego naciekajacego btone miesniowa jest nigjasna.
Metody. W wieloosrodkowym, podwaojnie zaslepionym, ba-
daniu lll fazy z grupa kontrolng przeprowadzonym z udzia-
tem chorych na raka pecherza moczowego naciekajacego
btone miesniowa po doszczetnym zabiegu operacyjnym,
uczestnikéw badania przydzielano losowo (w stosunku 1:1)
do leczenia niwolumabem (240 mg dozylnie) lub placebo
podawanych co 2 tygodnie do roku. Chorzy mogli by¢ pod-
dawani przedoperacyjnej chemioterapii opartej na cisplaty-
nie. Pierwszorzedowym punktem koricowym byto przezycie
wolne od choroby wsréd wszystkich chorych (grupa zgodna
z zamiarem leczenia) oraz wsrdd chorych z ekspresjg co naj-
mniej 1% liganda programowanej $mierci 1 (PDL-1). Drugo-
rzedowym punktem korncowym byt czas wolny od nawrotu
poza uktadem moczowym.

Wyniki. tacznie 353 chorych przydzielono do leczenia ni-
wolumabem, a 356 do grupy otrzymujacej placebo. Mediana
przezycia wolnego od choroby w grupie zgodnej z zamiarem
leczenia wyniosta 20,8 miesiecy (95% Cl 16,5-27,6) wérdd leczo-
nych niwolumabem i 10,8 miesiecy (95% CI 8,3-13,9) w grupie
placebo. Udziat 6-miesiecznych przezy¢ wolnych od nawrotu
wyniést 74,99% wsrod leczonych niwolumabem i 60,3% w gru-
pie otrzymujacych placebo (wspotczynnik ryzyka nawrotu lub
zgonu 0,70; 98,22% C1 0,55-0,90; p < 0,001), a wsréd chorych
zekspresjg PDL-1 co najmniej 1% — odpowiednio 74,5%55,7%
(wspotczynnik ryzyka 0,55; 98,72% Cl 0,35-0,85; p < 0,001).
Mediana przezycia wolnego od nawrotu poza uktadem mo-
czowym w grupie zgodnej z zamiarem leczenia wyniosta 22,9
miesiecy (95% Cl 19,2-33,4) wsrdd leczonych niwolumabem
i 13,7 miesiecy (95% Cl 8,4-20,3) w grupie placebo. Udziat
6-miesiecznych przezy¢ bez nawrotu choroby poza uktadem
moczowym wyniost 77% dla leczonych niwolumabem i62,7%
w grupie otrzymujacej placebo (wspétczynnik ryzyka nawrotu
poza uktadem moczowym lub zgonu 0,72; 95% Cl 0,59-0,89),
awsréd chorych zekspresjg PDL-1 co najmniej 1% — odpowied-
nio 75,3% i 56,7% (wspdtczynnik ryzyka 0,55; 95% C10,39-0,79).
Dziatania niepozadane zwiazane z leczeniem w stopniu 3.
zaobserwowano u 17,9% chorych w grupie z niwolumabem
i 7,2% w grupie placebo. Stwierdzono dwa zgony zwiazane
z zapaleniem ptuc w przebiegu leczenia niwolumabem.
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Whioski. U chorych na raka pecherza moczowego naciekaja-
cego btone miesniowa po doszczetnym zabiegu operacyjnym
przezycie wolne od choroby byto dtuzsze wsrdd leczonych
niwolumabem zaréwno w grupie leczonej zgodnie zzamiarem
leczenia, jak i u chorych z co najmniej 1% ekspresja PD-L1.

8F-fluciclovine-PET/CT imaging versus
conventional imaging alone to guide
postprostatectomy salvage radiotherapy for
prostate cancer (EMPIRE-1): a single centre,
open-label, phase 2/3 randomised controlled
trial

Jani A., Schreibmann E., Goyal S. i wsp.

Lancet, 2021; 397: 1895-1904

Obrazowanie molekularne jest coraz czesciej wykorzystywa-
ne w podejmowaniu decyzji terapeutycznych i planowaniu
leczenia raka gruczotu krokowego. Oceniono wptyw PET-TK
zzastosowaniem flucyklowiny ('8F) na poprawie kontroli cho-
roby nowotworowej po zastosowaniu ratujacej pooperacyjnej
radioterapii w poréwnaniu z zastosowaniem standardowego
obrazowania (scyntygrafia kosci i TK lub MRI).

Metody. W jednoosrodkowym otwartym badaniu II/Ill fazy
EMPIRE-1 chorych na raka gruczotu krokowego z oznaczalnym
stezeniem PSA po prostatektomii, bez nawrotu w standar-
dowym obrazowaniu (bez przerzutéw w obrebie kosci lub
poza miednicg), przydzielano losowo (w stosunku 1:1) do
radioterapii po standardowym obrazowaniu lub do dodatko-
wego badania PET-TK z flucyklowing ('8F). Randomizacja byta
stratyfikowana wedtug wartosci stezenia PSA, niekorzystnych
cech histopatologicznych i intendji leczenia przeciwandroge-
nowego. W grupie z PET-TK z flucyklowing ('8F) decyzja odno-
$nie do zastosowania radioterapii zalezata od wyniku PET-TK,
réwniez w zakresie wyznaczania obszaréw do napromieniania.
Pierwszorzedowym punktem koricowym byt udziat 3-letnich
przezy¢ wolnych od zdarzen (klinicznego lub biochemicznego
nawrotu, progresji lub do rozpoczecia leczenia systemowego).
Wyniki. Od 18 wrzesnia 2012 roku do 4 marca 2019 roku
przydzielono losowo do leczenia z mediang obserwacji 3,52
lat (95% Cl 2,98-3,95) 165 chorych. Po otrzymaniu wynikdw
PET-TK z flucyklowing ('®F) odstapiono od radioterapii u 4 cho-
rych, ktérych wytaczono z analizy przezycia. Mediana czasu
przezycia nie zostata osiggnieta w zadnej z grup (w grupie
poddawanej standardowemu obrazowaniu [95% Cl 35,2-nie
osiggnieto] zdarzenia wystapity u 33% sposrdd 81 chorych
w poréwnaniu z 20% sposrdd 76 chorych w grupie, w ktérej
obrazowania dokonywano za pomoca z PET-TK z flucyklowing
[95% Cl nie osiggnieto]). Udziat 3-letnich przezy¢ wolnych od
zdarzen wyniost 63% (95% Cl 49,2-74,0) w grupie standardo-
wego obrazowania w poréwnaniu z 75,5% (95% Cl 62,5-84,6)
w grupie PET-TK z flucyklowing (réznica 12,5; 95% Cl 4,3-20,8;
p = 0,0028). W skorygowanej analizie grupa badana (wspot-
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czynnik ryzyka 2,04 [95% Cl 1,06-3,93], p = 0,0327) charakte-
ryzowata sie znamiennie dtuzszym czasem przezycia wolne-
go od zdarzen. Toksycznos¢ byfa podobna w obu grupach,
najczestszym dziataniem niepozadanym byt czestomocz lub
nagte parcie na mocz (37 sposrdd 81 chorych [46%] w grupie
w ktérej stosowano standardowe obrazowanie i 31 sposrod
76 chorych [41%] w grupie, w ktérej wykorzystano PET-TK)
oraz ostra biegunka (11 [14%] w grupie ze standardowym
obrazowaniem i 16 [21%)] w grupie z PET-TK).

Wyniki. Dofaczenie badania PET-TK z flucyklowing ('F) u cho-
rych po prostatektomii zakwalifikowanych do radioterapii zna-
czaco poprawito przezycie wolne od biochemicznej progresji.
Wykorzystanie nowych radioznacznikéw w badaniu PET-TK
w podejmowania decyzji i planowaniu radioterapii wymaga
dalszych badan.

Isatuximab, carfilzomib, and dexamethasone
in relapsed multiple myeloma (IKEMA):

a multicentre, open-label, randomised phase 3
trial

Moreau P, Dimopoulos M.-A., Mikhael J. i wsp.

Lancet, 2021;397:2361-2371

Izatuksymab jest przeciwciatem monoklonalnym przeciw-
-CD38 zatwierdzonym w pofaczeniu z pomalidomidem
i deksametazonem oraz z karfilzomibem i deksametazonem
u chorych na nawrotowego lub opornego na leczenie szpi-
czaka mnogiego. W otwartym badaniu Ill fazy poréwnano
skutecznos¢ izatuksymabu w skojarzeniu z karfilzomibem
i deksametazonem oraz stosowanego wytacznie karfilzomi-
bu z deksametazonem u chorych na nawrotowego szpiczaka
mnogiego.

Metody. W prospektywnym otwartym badaniu Il fazy w gru-
pach réwnolegtych, przeprowadzonym w 69 os$rodkach ba-
dawczych w 16 krajach w Ameryce Pétnocnej, Ameryce
Potudniowej, Europie i regionie Azji i Pacyfiku, chorych na
nawrotowego lub opornego na leczenie szpiczaka mnogiego
w wieku co najmniej 18 lat, po uprzednim leczeniu (od jednej
do trzech linii leczenia), z mierzalnym biatkiem M w surowicy
lub w moczu, przydzielano losowo (w stosunku 3:2) dosto-
sowania izatuksymabu z karfilzomibem i deksametazonem
(grupa izatuksymabu) lub karfilzomibu z deksametazonem
(grupa kontrolna). Chorzy w grupie badanej otrzymywali iza-
tuksymab w dawce 10 mg/kg mc. dozylnie co tydzien przez
pierwsze 4 tygodnie, a nastepnie co 2 tygodnie. Obie grupy
otrzymaty zatwierdzony schemat dozylnego podawania karfil-
zomibu i doustnego lub dozylnego deksametazonu. Leczenie
kontynuowano do wystapienia progresji lub niedopuszczalnej
toksycznosci. Pierwszorzedowym punktem koricowym byt czas
wolny od progresji oceniany w grupie zgodnej z zamiarem
leczenia. Bezpieczenstwo oceniano u wszystkich chorych,
ktérzy otrzymali co najmniej jedng dawke leku.
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Wyniki. Od 15 listopada 2017 roku do 21 marca 2019 roku
wigczono do badania 302 chorych z mediang dwdéch poprzed-
nich linii leczenia, w tym 179 przydzielono losowo do grupy
izatuksymabu, a 123 — do grupy kontrolnej. Mediana czasu
wolnego od progresji nie zostata osiggnieta w grupie izatuk-
symabu w poréwnaniu z 19,15 miesigca (95% ClI 15,77-nie
osiggnieto) w grupie kontrolnej, ze wspodtczynnikiem ryzyka
0,53 (99% Cl 0,32-0,89; jednostronne p = 0,0007). Zdarzenia
niepozadane zwigzane z leczeniem stopnia 3. lub wyzszego
wystapity u 136 sposrdd 177 chorych (77%) w grupie iza-
tuksymabu w poréwnaniu z 82 sposrdd 122 (67%) w grupie
kontrolnej, powazne zdarzenia niepozadane zwigzane z lecze-
niem — odpowiednio u 105 (59%) w poréwnaniu z 70 chorych
(57%). Doprowadzity one do przerwania leczenia odpowiednio
u 15 (8%) w poréwnaniu z 17 chorymi (14%). Zgony zwigzane
7 leczeniem odnotowano odpowiednio w przypadku szesciu
(3%) w poréwnaniu z czterema (3%) chorymi.

Whioski. Dodanie izatuksymabu do karfilzomibu z deksa-
metazonem znamiennie wydtuza czas wolny od progresji
i gtebokos$¢ odpowiedzi u chorych na nawrotowego szpiczaka
mnogiego, co stanowi nowy standard opieki w tej grupie
chorych.

Sotorasib for lung cancers with KRAS p.G12C
mutation

Skoulidis ., Li B.T., Dy G.K. i wsp.

N. Engl. J. Med., 2021; 384: 2371-2381

W badaniu | fazy sotorazyb wykazat dziatanie przeciwnowo-
tworowe u chorych na zaawansowane guzy lite z mutacjg
G12C KRAS, szczegdlnie w podgrupie chorych na niedrobno-
komorkowego raka ptuca.

Metody. W jednogrupowym badaniu Il fazy oceniono aktyw-
nos¢ sotorazybu podawanego doustnie w dawce 960 mg raz
dziennie chorym na zaawansowanego niedrobnokomarko-
wego raka ptuca z mutacjg G12C KRAS, wczesniej leczonym
standardowymi metodami. Pierwszorzedowym punktem
koncowym byfa obiektywna odpowiedzZ (catkowita lub cze-
dciowa) wedtug niezaleznej centralnej oceny. Najwazniejsze
drugorzedowe punkty koricowe obejmowaty czas trwania
odpowiedzi, kontrole choroby (odpowiedz catkowita, czescio-
wa lub stabilizacja choroby), czas wolny od progresji, przezycie
catkowite i bezpieczenstwo leczenia. Oceniano réwniez za-
leznos$¢ pomiedzy biomarkerami a odpowiedzig na leczenie
sotorazybem.

Wyniki. Sposréd 126 chorych witaczonych do badania,
wiekszos$¢ (81%) otrzymywata wczedniej zarowno pochod-
ne platyny, jak i immunoterapie w postaci inhibitoréw PD-1/
PD-L1. W centralnej ocenie zmiany mierzalne w wyjscio-
wym badaniu obrazowym, ktére mogty by¢ wykorzystane
do oceny odpowiedzi znaleziono u 124 chorych. Obiektywna
odpowied? stwierdzono u 46 chorych (37,1%), w tym u 4

(3,2%) catkowita, a u 42 (33,9%) czesciowa. Mediana czasu
trwania odpowiedzi wyniosta 11,1 miesigca. Kontrole choroby
uzyskano u 100 chorych (80,6%). Mediana czasu wolnego od
progresji wyniosta 6,8 miesigca, a mediana czasu catkowitego
przezycia 12,5 miesigca. Dziatania niepozadane zwigzane z le-
czeniem wystapity u 88 sposrod 126 chorych (69,8%), w tym
w stopniu 3. u 25 chorych (19,8%), a w stopniu 4. u jednego
chorego (0,8%). Odpowiedzi obserwowano w podgrupach
okreslonych na podstawie ekspresji PD-L1, nagromadzenia
mutacji w guzie i wspotwystepujacych mutacji w genach
STK11, KEAPT lub TP53.

Whioski. W badaniu Il fazy leczenie sotorazybem przyniosto
trwate korzysci kliniczne u chorych na niedrobnokomaorko-
wego raka ptuca z mutacjag G12C w genie KRAS, bez nowych
sygnatdéw zwigzanych z bezpieczeristwem.

Acquired resistance to KRASG12C inhibition in
cancer

Awad M. M., Liu S., Rybkin I. I. i wsp.

N. Engl. J. Med., 2021; 384:2 382-2393

W badaniach klinicznych wykazano obiecujaca aktywnosc in-
hibitoréw KRAS: — adagrazybu i sotorazybu — w nowotworach
zmutacja G12C KRAS (zamiana glicyny na cysteine w kodonie
12.). Mechanizmy nabytej opornosci na to leczenie nie sa
zZnane.

Metody. Przeprowadzono analizy genomowe i histologiczne
wsréd chorych na nowotwory zmutacja KRAS G12C leczonych
adagrazybem, w ktérych poréwnano probki sprzed leczenia
z prébkami uzyskanymi po nabyciu opornosci. Przeprowadzo-
no badania na liniach komaérkowych w celu zbadania mutacji
wywotujacych opornos¢ na inhibitory KRAS.

Wyniki. Do badania wigczono 38 chorych: 27 na niedrob-
nokomérkowego raka ptuca, 10 na raka jelita grubego, 1 na
raka wyrostka robaczkowego. Domniemane mechanizmy
opornosci na adagrazyb wykryto u 17 chorych (45%), w tym
7 (18%) posiadato wiele zbieznych mechanizmow. Nabyte
zmiany w genie KRAS obejmowaty G12D/R/V/W, G13D, Q61H,
R68S, H95D/Q/R, YO6C i wysokiego stopnia amplifikacje alleli
KRASG12C. Wykryto takze amplifikacje genu MET; aktywujace
mutacje gendw NRAS, BRAF, MAP2K1, RET, fuzje onkogenne
gendw ALK, RET, BRAF, RAF1, FGFR2, mutacje skutkujgce utratg
funkcji gendw NFT i PTEN. U 2 sposrod 9 chorych na gruczola-
koraka ptuca zaobserwowano histologiczng transformacje do
raka ptaskonabtonkowego, bez jakichkolwiek innych mecha-
nizméw opornosci. Dzieki doktadnej analizie mutadji in vitro,
okreslono szereg mutacji odpowiadajgcych za opornos¢ na
inhibitory KRAS.

Wyniki. Réznorodne mechanizmy genomiczne i histologicz-
ne wywotujg opornos¢ na stosowane inhibitory KRASG12C.
Potrzebne sg nowe strategie, aby opdznic¢ i przezwyciezyc
opornos¢ na te leki u chorych na nowotwory.
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Adjuvant olaparib for patients with BRCA1- or
BRCA2-mutated breast cancer

Tutt A.N.J,, Garber J.E., Kaufman B. i wsp.

N. Engl. J. Med., 2021; 384: 2394-2405

Inhibitory polimerazy poli(ADP-rybozy) s ukierunkowane na
nowotwory, w ktorych obserwuje sie uszkodzenie jednego
zmechanizmodw naprawy DNA — homologicznej rekombinacji.
Potrzebne sg nowe sposoby leczenia, ktére zmniejszg udziat
nawrotow u chorych na wczesnego raka piersi zwigzanego
7 mutacjg germinalng w genie BRCAT lub BRCA2.

Metody. W podwdjnie zaslepionym badaniu lll fazy chore na
wczesnego raka piersi bez nadekspresjiHER2 (human epidermal
growth factor receptor 2),z patogennymi wariantami germinal-
nymi BRCAT lub BRCA2, z kliniczno-patologicznymi czynnikami
wysokiego ryzyka, wczesniej poddane leczeniu miejscowemu
i indukcyjnej lub uzupetniajacej chemioterapii, przydzielano
losowo (1:1) do grupy otrzymujacej doustny olaparyb lub
placebo przez rok. Pierwszorzedowym punktem koricowym
byt czas wolny od choroby.

Wyniki. Do leczenia przydzielono losowo 1836 chorych. We
wstepnie okreslonej analizie posredniej opartej na liczbie zda-
rzeth po medianie okresu obserwacji 2,5 roku udziat 3-letnich
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przezy¢ wolnych od choroby wynidst 85,9% wsréd otrzymuja-
cych olaparybi77,1% w grupie placebo (réznica 8,8%, wspot-
czynnik ryzyka choroby inwazyjnej lub zgonu 0,58), a udziat
3-letnich przezy¢ bez odlegtych przerzutéw odpowiednio
87,5% i 80,4% (roznica 7,1%, wspodtczynnik ryzyka przerzutow
odlegtych lub zgonu 0,57). Stosowanie olaparybu wigzato sie
7 mniejszg liczbg zgondw (59 vs. 86), jednak réznica pomie-
dzy grupami nie byta znamienna w analizie przeprowadzonej
w trakcie trwania badania (p < 0,01). Dane dotyczace bezpie-
czenstwa byty zgodne ze znanymi dziataniami niepozadanymi
olaparybu. Nie obserwowano powaznych zdarzen niepozada-
nych czy zdarzen o szczegdlnym znaczeniu.
Whioski. Stosowanie olaparybu po zakoriczeniu leczenia
miejscowego i indukcyjnej lub uzupetniajacej chemioterapii
u chorych nawczesnego, HER2-ujemnego raka piersi zmutacjg
germinalng BRCA1/BRCA2, wiazato sie ze znamiennie dtuzszym
przezyciem wolnym od choroby i przezyciem bez przerzutéw
odlegtych. Olaparyb miat ograniczony wptyw na ogéina jakosc¢
zycia oceniang przez chore.
Magdalena Drézka
Anna Kaczmarczyk
Anna Kowalczyk
Ewa Szutowicz-Zielinska
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Porokeratoza jako problem kliniczny
Aleksandra Kapusniak
Oddziat Kliniczny Dermatologii, Szpital Wojewddzki w Opolu

Wprowadzenie. Porokeratozy stanowig rzadka grupe schorzen,
ktorych istotg jest zaburzenie procesu rogowacenia skéry. Nalezg
do choréb z grupy genodermatoz zakwalifikowanych do rogo-
wacen kanalikowych. Etiopatogeneza porokeratoz jest ztozona
i wieloczynnikowa. Etiologia schorzenia nie jest doktadnie po-
znana. W patogenezie rozwaza sie predyspozycje genetyczne
zautosomalnie dominujgcym modelem dziedziczenia. Przypadki
nabyte spowodowane s3 mutacjami somatycznymi. Choroba cze-
$ciej wystepuje u chtopcdw oraz u mtodych dorostych mezczyzn.
Dyskusja. Do czynnikdw ryzyka rozwoju choroby naleza:

immunosupresja,

podatnos¢ genetyczna — niestabilnosc krotkiego ramienia

chromosomu 3 3p12-14),

promieniowanie UV, w tym fotochemioterapia,

zakazenia wirusem brodawczaka ludzkiego (human pa-

pillomavirus — HPV),

urazy mechaniczne.
Obraz kliniczny. Wykwitem pierwotnym jest czerwonobra-
zowa grudka z czopem rogowym w centrum zmiany. Zmiana
szerzy sie odsrodkowo, tworzgc obraczkowate, nieregularne
ogniska z zanikiem w centrum i na obwodzie wyraznie odgra-
niczonym biatym rowkiem, wypetnionym tuska (ryc. 1). Kazda
zodmian porokeratozy charakteryzuja pewne odmienne cechy
kliniczne, wszystkie jednak faczy podobny obraz histopatolo-
giczny oraz dermatoskopowy.
Obraz histopatologiczny. \Waskie kolumny ciasno utozonych
parakeratotycznych komarek, tzw. blaszek rogowych (cornoid
lamellae), wychodzacych z ognisk sciericzatej lub nieprawidto-
wej warstwy ziarnistej.
Obraz dermatoskopowy. Widoczne sa:

jasne homogenne zanikowe centrum,

biata dyskretna tuska,

biate I$nigce struktury,

brazowoczerwone grudki i globule wzdtuz brzegu zmiany,

hiperpigmentacyjna lub biata obwddka z podwdjnym

brzegiem,

polimorficzne naczynia w postaci kropek, ktebuszkdw, lini,
drobne nadzerki i wynaczynienia na obwodzie zmiany
(ryc. 2).
Okoto 7,5 % zmian zwigzanych z wystepowaniem ognisk poro-
keratozy moze ulec transformacji nowotworowej. Na podtozu
ognisk porokeratozy moga rozwingc sie: rak kolczystokomor-
kowy, rak podstawnokomarkowy oraz choroba Bowena.
Podsumowanie. Ze wzgledu na mozliwos¢ rozwoju procesu

nowotworowego w obrebie ogniska porokeratozy zasadne
jest jego skuteczne leczenie i scista obserwacja z regularng
oceng dermatoskopowa.

Stowa kluczowe: porokeratozy, dermatoskopia

Rycina 1. Porokeratoza — obraz kliniczny

Rycina 2. Porokeratoza — obraz dermatoskopowy
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Usuniecie rozlegtej brodawki tojotokowej

skory lewej piersi ultradzwiekami o wysokiej
czestotliwosci (HIFU) u 68-letniej pacjentki - opis
przypadku

Monika Migdat" 2, Jacek Calik' 2

'0Id Town Clinic, Wroctaw

?Dolnoslgskie Centrum Onkologii we Wroctawiu

Wstep. Rogowacenie tojotokowe jest powszechnym tagod-
nym rozrostem komorek naskaérka, ktéry moze wystapic niemal
w kazdej lokalizacji na skérze, z wyjatkiem bton $luzowych oraz
czesci podeszwowej stép i dfoni. Problem ten dotyczy na ogot
0s6b po 30.rz, a czestotliwosc¢ wystepowania wzrasta z wie-
kiem. Pomimo tagodnego charakteru, zmiany moga stanowic
problem natury funkcjonalnej i estetycznej. Z tego powodu
pacjenci czesto decydujg sie na ich usuniecie.

Opis przypadku. Prezentujemy przypadek usuniecia brodaw-
ki tojotokowej przy zastosowaniu fali ultradzwiekowej o wy-
sokiej czestotliwosci (high intensity focused ultrasound — HIFU)
za pomocg urzadzenia System ONE-M (TOOsonix Horsholm,
Dania). 68-letnia kobieta zgtosita sie do poradni onkologicznej
zaniepokojona rosnaca od 3 lat i swedzaca zmiang na lewej
piersi (ryc. 1). Dermatoskopowo zdiagnozowano brodawke

fojotokowa. Cechowaty ja: dobre odgraniczenie, obecnos¢
grubych, brazowych, zagietych linii, brazowy obszar bezstruk-
turalny, naczynia typu petli, brgzowe grudki (ryc. 2). Ze wskazan
funkcjonalnych zmiane poddano zabiegowi HIFU w ustawie-
niach: gtowica 0,8 mm, czas ekspozycji 150 ms, energia 1,1 J.
Nastepnie, po uptywie 4 i 8 tygodni przeprowadzono badania

Rycina 1. Zmiana przed zabiegiem

kontrolne z archiwizacjg wideodermatoskopowsa (ryc. 3, 4).
Po 4 tygodniach stwierdzono znaczna regresje zmiany z obec-
noscig licznych szaro-niebieskich grudek i kropek oraz licznych,
linijnych, rozgatezionych, odczynowych naczyn krwiono$nych.
Po 8 tygodniach liczba naczyn krwionosnych zmniejszyta sie,
mniejsza byta tez intensywnos¢ kolorow szaro-niebieskich
grudek (ryc. 5).

Podsumowanie. Zastosowanie HIFU pozwolito na skuteczne,
czesciowe usuniecie brodawki fojotokowej z dobra tolerancja
zabiegu. W oparciu o monitoring cyfrowy wykazano, ze procesy
resorpcji zmiany zachodza w skérze przez wiele tygodni przy
jedoczesnie bardzo szybkim i trwatym efekcie wizualnym.
Stowa kluczowe: brodawka fojotokowa, HIFU

Rycina 3. Obraz wideodermatoskopowy zmiany po uptywie 4 tygodni
od zabiegu (powigkszenie 20x)

Rycina 4. Obraz wideodermatoskopowy zmiany po uptywie 8 tygodni
od zabiegu (powigkszenie 20x)

Rycina 2. Obraz wideodermatoskopowy zmiany przed zabiegiem
(powiekszenie 20x)
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Rycina 5. Zmiana 8 tygodni po zabiegu - obraz makro



Guzy kolizyjne. Kolizja barwnikowej postaci
raka podstawnokomodrkowego z hiperplazja
gruczotéw tojowych - opis przypadku
Bartosz Wozniak 3 Jacek Calik' 2

10Id Town Clinic, Wroctaw

2Dolnoslgskie Centrum Onkologii we Wroctawiu
3Wojewddzki Szpital Specjalistyczny we Wroctawiu

Wstep. Termin guzy kolizyjne (collision tumors) oznacza jedno-
czesne wspdtistnienie dwdch lub wiecej réznych nowotwordw
w obrebie jednego obszaru skory. Mozliwy jest kazdy wariant
koegzystencji guzéw — zardwno zmiany tagodnej z tagodna,
ztosliwej ze ztosliwa, jak i ztosliwej z fagodng. Najczestszym
zestawieniem zmiany ztosliwej z tagodna jest wspdtistnienie
raka podstawnokomérkowego z brodawka fojotokowa.

Opis przypadku. Prezentujemy przypadek rzadkiego wspot-
wystepowania barwnikowej postaci raka podstawnokomorko-
wego z hiperplazjg gruczotdw fojowych. Zmiana pojawita sie
na czole 36-letniego mezczyzny, ktéry zawodowo duzo czasu
spedza na wolnym powietrzu (ryc. 1). Obraz dermatoskopowy
sktadat sie z dwdch wzordw: biatych grudek poprzeplatanych
linijnymi naczyniami nieprzechodzacymi przez srodkowa czes$¢
zmiany oraz z duzej niebieskiej grudki ze wspdtistnieniem
naczyn linijnych rozgatezionych oraz linijnych w ksztatcie petli
(ryc. 2). W diagnostyce réznicowej, poza guzem kolizyjnym,
nalezy bra¢ pod uwage nowotwor z przydatkdw skoéry, np.

nabfoniaka wiosowego, czerniaka lub brodawke tojotokowa.
Wynik badania histopatologicznego wykazat wspdtistnienie
zmiany fagodnej bedacej przerostem gruczotéow fojowych
oraz raka podstawnokomaorkowego.

Rycina 1. Zmiana na czole pacjenta

Rycina 2. Obraz dermatoskopowy kolizji barwnikowej postaci raka
podstawnokomdrkowego z hiperplazja gruczotdéw tojowych

Podsumowanie. Diagnostyka dwdch zmian wspotistnieja-
cych jest trudna i obaczona duzym ryzkiem btednego roz-
poznania. W efekcie moze to prowadzi¢ do nieprawidtowego
leczenia. Dlatego w diagnostyce guzdw kolizyjnych niezwykle
wazna jest wspotpraca klinicysty z patomorfologiem.

Stowa kluczowe: guzy kolizyjne, rak podstawnokomorkowy,
przerost gruczotdéw tojowych, dermatoskopia

Rak Arninga - opis przypadku

Bartosz Wozniak' 3 Jacek Calik' 2

10ld Town Clinic, Wroctaw

’Dolnoslgskie Centrum Onkologii we Wroctawiu
3Wojewddzki Szpital Specjalistyczny we Wroctawiu

Wprowadzenie. Rak Arninga, czyli wieloogniskowy powierz-
chowny rak podstawnokomérkowy (superficial multicentric
basal cell carcinoma) stanowi blisko 20% wszystkich rakow
podstawnokomdrkowych. Czyni to go drugim najczestszym
podtypem tego nowotworu. Inaczej niz pozostate podtypy
raka podstawnokomaorkowego, ktére najczesciej lokalizuja sie
w okolicy gtowy i szyi, rak Arninga zwykle diagnozowany jest
na tutowiu lub koriczynach. Jest to najmniej inwazyjny podtyp
raka podstawnokomdrkowego.

Opis przypadku. Pacjent 52-letni ze zmiang rumieniowa
o srednicy okoto 3 cm na plecach (ryc. 1). Dermatoskopowo na
rézowym tle znajduja sie liczne szaroniebieskie réznej wielkosci
grudki rozmieszczone niesymetrycznie. Na catej powierzch-
ni zmiany wida¢ réznoksztattne jasnopomaranczowe grudki
odpowiadajgce owrzodzeniom. W dolnym biegunie zmiany
znajduje sie biata grudka — pseudotorbiel rogowa. Ponadto
widoczne s biafe linie utozone prostopadle wobec siebie.
W obrebie rézowego tla znajduja sie liczne naczynia linijne
rozgatezione oraz krétkie proste naczynia linijne. Na catej po-
wierzchni zmiany widoczne sa (przede wszystkim w $Swietle
spolaryzowanym) mate biate homogenne obszary bezposta-
ciowe (ryc. 2, 3).

Whioski. Opisywany przypadek wskazuje na duze znacze-
nie dermatoskopii w réznicowaniu wolno wzrastajacych
rumieniowych zmian w obrebie tutowia i koriczyn, ktére nalezy
réznicowac z tuszczyca, wypryskiem, a takze choroba Bowena.

Rycina 1. Zmiana rumieniowa o $rednicy okoto 3 cm na plecach
pacjenta
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Rycina 2. Obraz dermatoskopowy zmiany

9 GUER %

Rycina 3. Obraz dermatoskopowy — pseudotorbiel rogowa

Prawidfowe rozpoznanie struktur dermatoskopowych charak-
terystycznych dla raka Arninga pozwala na szybkie wdrozenie
skutecznej terapii.

Stowa kluczowe: wieloogniskowy powierzchowny rak pod-
stawnokomaorkowy, zmiany rumieniowe, dermatoskopia.

Rozmieszczenie wzorcow naczyniowych

w rogowiakach jasnokomérkowych

Pawet Pietkiewicz' 23

'Poradnia Chirurgii Ogélnej i Onkologicznej, Wielkopolskie
Centrum Onkologii, Poznan

2Polska Grupa Dermatoskopowa

3Skin Cancer Institute, Singapur

Wstep. Rogowiak jasnokomorkowy (clear cell acanthoma
— CCA) jest rzadkim tagodnym guzem pochodzenia naskér-
kowego. Wystepuje przewaznie w populacji starszych pacjen-
téw, jako pojedynczy, wyraznie odgraniczony wolno rosnacy
rozowo-czerwony guzek, ktory nie daje zadnych objawdw
subiektywnych. Jego obraz kliniczny moze sugerowac po-
drazniong brodawke wirusowa, rogowacenie tojotokowe lub
stoneczne, ziarniniaka naczyniowego, widkniaka twardego,
gruczolaka potowego ekrynowego, guzkowo-torbielowa-
tego gruczolaka potowego, raka podstawnokomérkowego,
raka kolczystokomorkowego in situ, a nawet achromicznego
czerniaka. Zaprezentowano 2 przypadki CCA z charaktery-
stycznym rozmieszczeniem odmiennych wzorcoéw naczy-
niowych (ryc. 1, 2).
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Dyskusja. Uwaza sie, ze CCA wykazuje wysoce swoisty wzo-
rzec rozmieszczenia naczyn — wezowaty, okreslany metafo-
rycznie jako ,przypominajacy sznur peret” (string of pearls).
Budujg go przewaznie naczynia typu kropek, ale opisywano
réwniez naczynia klebuszkowate, kojarzone zwykle z rakiem
kolczystokomaorkowym in situ lub rogowaceniem tfojotoko-
wym. Pojawienie sie naczyn ktebuszkowatych w CCA moze
wynika¢ z mechanicznego draznienienia guza (w przypadku
ognisk rogowacenia tojotokowego), lub z zastoju zylnego
w konczynach dolnych (w przypadku naczyn ktebuszkowatych
w tuszczycy). Rozmieszczenie wezowate opisano dotychczas
rowniez w innych tagodnych zmianach (rogowacenie tojoto-
kowe, fagodne rogowacenie liszajowate). Ponadto, jak kazdy

A B

Rycina 1. A. Czerwono-rézowy guzek o srednicy 3 mm na tylnobocznej
powierzchni ramienia lewego u 68-letniego mezczyzny odnaleziony

w skryningu oportunistycznym (Honor7); B. Guzek otoczony

delikatnym keratynowym kotnierzykiem tuski. Typowy dla rogowiaka
jasnokomdrkowego monomorficzny wzorzec naczyniowy zbudowany
jest z naczyn typu kropki o rozmieszczeniu wezowatym (Honor7, DL4)

A B

Rycina 2. A. Czerwono-rézowy guzek o $rednicy 15 mm na tylnej
powierzchni podudzia lewego u 59-letniego mezczyzny odnaleziony

w rutynowym badaniu dermatoskopowym (ATBM Master, Fotofinder
GmbH); B. Obraz dermatoskopowy — polimorficzny wzorzec naczyniowy
(naczynia typu kropki i ktebuszkowate) o wezowatym rozmieszczeniu

i obecnos¢ biatych niekrzyzujacych sie linii zaleznych od polaryzadji
(Medicam 1000s, Fotofinder GmbH)



uszkadzany lub krwawiacy rézowy guzek, CCA moze wyka-
zywac obecnos¢ pomararficzowych, czerwonych, brazowych
lub nawet czarnych grudek (strupy), czerwono-purpurowych
obszaréw bezstrukturalnych (wybroczyna), delikatnejtuskilub
objawu kotnierzyka (obwodowej keratynowej lub surowiczo-
-keratynowej tuski). Dodatkowo pewna czes¢ CCA moze pre-
zentowac biate linie zalezne od polaryzacji oraz zagiete biate
linie niezalezne od polaryzacji.

Podsumowanie. W obrazie dermatoskopowym CCA bardzo
czesto wykazuje wezowate rozmieszczenie naczyn. Znajomosc
tego wzorca naczyniowego umozliwia ustalenie rozpoznania
bez koniecznosci uzyskiwania potwierdzenia histopatologicz-
nego.

Stowa kluczowe: rogowiak jasnokomorkowy, dermatoskopia

Szybko rosnacy ré6zowy guzek na skérze policzka
- opis przypadku

Verche Todorovska ', Pawet Pietkiewicz 234

'Prywatna Specjalistyczna Praktyka Lekarska
+DermaMedica’; Skopje, Macedonia Pétnocna

2Poradnia Chirurgii Ogélnej i Onkologicznej I, Wielkopolskie
Centrum Onkologii, Poznan

3Polska Grupa Dermatoskopowa, Poznan

4Skin Cancer Institute, Singapur

Wprowadzenie. Twarz jest najczestszg lokalizacjg nowotwo-
row skory, a najczestszym z nich jest rak podstawnokomorko-
wy. Mimo Zze drugim najczestszym nowotworem w tej lokali-
zadcji jest rak kolczystokomaorkowy, to forme rézowego guzka
moga przybierac réwniez rak z komdérek Merkla, atypical fibro-
xanthoma, miesak Kaposiego oraz liczne guzy przydatkowe.

Opis przypadku. 56-letnia kobieta zostata skierowana do
poradni z powodu szybko rosngcego owrzodziatego guz-
ka prawego policzka. Wedtug relacji pacjentki, zmiana miata
pierwotnie forme drobnej, okresowo krwawigcej grudki i byta
obecna od roku, ale miesiac przed wizyta zaczeta gwattownie
rosnac (ryc. 1). Fototyp skéry pacjentki (Fitzpatrick Ill), wywiad
rodzinny i osobniczy nie stanowity czynnikéw ryzyka roz-
woju nowotwordw skory. Kobieta pracowata wiele lat jako
gospodyni, réwniez w ogrodzie warzywnym, a skora jej twarzy
wykazywata cechy przewlektego uszkodzenia UV. W réznico-
waniu ujeto raka kolczystokomaorkowego (G2) lub wysokozréz-
nicowanego (G1) oraz raka metatypowego (basosquamous
carcinoma). Wynik histopatologiczny potwierdzit rozpoznanie
inwazyjnego raka kolczystokomorkowego G2.

Dyskusja. Bezbarwnikowe guzy skéry moga stanowi¢ pro-
blem diagnostyczny. Wzory ztosliwosci, obecne w zmianach
pozbawionych barwnika, z mniejsza pewnoscig pozwalaja
okresli¢ rozpoznanie niz bardziej swoiste barwnikowe wzo-
ry ztosliwosci. Rak kolczystokomorkowy, stanowigcy ok. 20%
wszystkich nowotwordw skéry w populacji kaukaskiej, moze
wystepowac w 3 stopniach zréznicowania (G1-3), ktére s
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Rycina. 1. A. Owrzodzialy rézowy guzek na skorze twarzy u

56-letniej kobiety; dermatoskopia w $wietle niespolaryzowanym (B)

i spolaryzowaym (C). Zmiana prezentuje sie jako biato-rézowy guzek

z obecnoscia biatych wzoréw ztosliwosci (obszary bezstrukturalne i biate
kofa, swiadczace o hiperkeratozie). Ponadto obecne sg biate grudki,
lepiej widoczne w $wietle niespolaryzowanym, ktore odpowiadaja
pertom rogowym. W centrum zmiany wida¢ zétto-czarno-czerwone
grudki (strupotuska). Naczynia sa polimorficzne, rozmieszczone
nieswoiscie: linijne serpentynowate, otoczone biatym halo,
ktebuszkowate oraz linijne rozgatezione.
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odmienne klinicznie oraz dermatoskopowo (odpowiednio
biate, rézowe i czerwone guzy).

Podsumowanie. Obraz dermatoskopowy raka kolczystoko-
morkowego pozwala nie tylko na przyporzadkowanie zmiany
do grupy guzdéw keratynizujacych, ale takze — dzieki obecnosci
wzoréw keratynowych — pozwala na przyblizone okreslenie
stopnia zréznicowania tego nowotworu.

Stowa kluczowe: rak kolczystokomdérkowy, dermatoskopia

Skuteczne leczenie acytretyna raka
kolczystokomoérkowego rozwijajacego sie
w obrebie liszaja ptaskiego przerostowego
- opis przypadku

Herman Mayisoglu',Omer Faruk Elmas?

'Biruni University,Vocational School of Podology,
Istanbul,Turcja

2Kirikkale University, Department of Dermatology,
Kirikkale, Turcja

Wprowadzenie. Liszaj ptaski (lichen planus — LP) jest choro-
ba grudkowo-ztuszczajca skory, dotyczacg 1-2% populacji.
tagodne przypadki moga nie wymagac leczenia, a zmiany
samoograniczaja sie przewaznie po 1-2 latach, niezaleznie od
zastosowanego leczenia. Przerostowy LP (hyperthrophic lichen
planus — HLP) jest szczegdlnym wariantem choroby. Zwykle
obejmuje skore kostek i okolicy przedpiszczelowej. Rozwdj
nowotworu w obrebie zmian skornych LP jest zjawiskiem

334

rzadkim. Szacuje sie, ze w ok. 0,4% przypadkéw z LP rozwija
sie rak kolczystokomorkowy (squamous cell carcinoma - SCC).
Wiekszos¢ przypadkow SCC dotyczy HLP.

Opis przypadku. Prezentujemy przypadek 66-letniej kobiety
ze swedzacymi czerwono-purpurowymi tarczkami, grudkami
i guzkami na skorze obu koriczyn dolnych. Pobrano 2 biopsje
sztancowe — jedng z purpurowej tarczki na podudziu prawym,
druga z hiperkeratotycznego uniesionego rumieniowego guz-
ka na podudziu lewym. W dermatoskopii drugiej ze zmian
wykazano czerwone bezstrukturalne tto z obecnoscig biatych
kot i grudek, naczyn typu kropek z biatym halo, tuski keraty-
nowej i wybroczyn. Pierwszy i drugi wycinek zostaty opisane
odpowiednio jako HLP oraz SCC zwigzane z HLP. Natychmiast
chirurgicznie usunieto pierwsza zmiane i wigczono leczenie
doustne acytretyna, ktére w ciggu 5-miesiecznej terapii do-
prowadzito do petnego wygojenia zmian i redukgji $wiadu.
Podsumowanie. Terapia HLP jest trudna z powodu ograni-
czonej odpowiedzi na leczenie klasyczne oraz zwigzane z nim
ryzyko rozwoju SCC. Dlatego pacjenci z tym rozpoznaniem
musza by¢ scisle monitorowani pod katem ewentualnej trans-
formacji nowotworowej. Dermatoskopia umozliwia klinicyscie
wybranie optymalnego miejsca biopsji podczas wizyt kon-
trolnych. Sugeruje sie, aby acytretyna byta lekiem z wyboru
szczegolnie w HLP o duzej rozlegtosci oraz gdy jest oporny
na leczenie miejscowe.

Stowa kluczowe: acytretyna, dermatoskopia, liszaj pfaski
przerostowy, rak kolczystokomorkowy
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