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Szanowni Paristwo,
w ubiegtym roku w pismie Nowotwory. Journal of Oncology wydarzyto sie wiele dobrego. Po raz pierwszy odbyt
sie konkurs Best Original Paper Award. Nasza redakcja jest jego organizatorem i fundatorem nagrody. W tym roku
obedzie sie kolejna edycja. Podczas Kongresu Onkologii Polskiej we Wroctawiu zorganizowalismy sesje pisma
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pod nazwa Pictures in Oncology — doskonaty sposéb na publikacje spostrzezen klinicznych z zakresu onko-
logii. Artykuty po pozytywnych recenzjach szybko publikujemy na stronie internetowej w formule Ahead of
Print. Te artykuty maja juz numery DO, dzieki czemu mozna je cytowac w innych publikacjach bez potrzeby
oczekiwania na wersje finalne. Sprawnie dziata system elektronicznej obstugi manuskryptéw, ktéry pozwala
$ledzi¢ etapy recenzji i opracowania redakcyjnego. Odswiezylismy tez wyglad czasopisma — pojawita sie
zupetnie nowa oktadka i drobne zmiany w szacie graficznej.

To tylko wybrane efekty wspdinej pracy redakgji, patronujgcych Nowotworom stowarzyszen i instytudj,
wydawcy, recenzentdw oraz autorow.

A czy Panstwo takze mogg zrobi¢ co$ dla naszego czasopisma? Prosze pamietac, aby przygotowujac
nowe artykuty naukowe, sprawdzi¢ zawartosci dostepnego online archiwum (www.nowotwory.edu.pl) pod
katem wartosciowych, merytorycznie adekwatnych publikacji. | jesli takie bedg, prosze o ich zacytowanie.

Wojciech M. Wysocki
Redaktor Naczelny czasopisma Nowotwory. Journal of Oncology
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Serum ROBO4 and CLECT4A: preliminary evaluation
as diagnostic and progression biomarkers in colorectal
cancer patients

tukasz Pietrzyk' 2, Kamil Torres'

'Chair and Department of Didactics and Medical Simulation, Medical University of Lublin, Lublin, Poland
’Department of General, Oncological, and Minimally Invasive Surgery, 1°t Military Clinical Hospital with the Outpatient Clinic, Lublin, Poland

Introduction. Colorectal cancer (CRC) is an important global burden, and the discovery of biomarkers for screening and
monitoring is a current challenge. The present study aimed to determine the serum concentration of ROBO4 and CLEC14A
in CRC patients and assess the diagnostic and progression value of these biomarkers in CRC.

Material and methods. Serum samples were collected from 32 patients with CRC and from 16 healthy individuals.
Blood serum of CRC patients were tested before and after surgery. Serum concentration of ROBO4 and CLEC14A were
measured using ELISA tests.

Results. The serum concentrations of ROBO4 and CLECT4A were significantly higher in CRC patients than non-cancer
controls. The sensitivitiy and specificity of ROBO4 and CLECT14A in distiguishing cancer patients from controls ranged from
71.9% to 100% and from 84.5% to 100%, respectively. The serum ROBO4 concentration was associated with the TNM stage,
depth of invasion, and lymph node and distant metastases. The level of ROBO4 was statistically lower 3 months after the
surgery, compared to the level noted prior to the operation.

Conclusions. Our preliminary study has provided evidence that ROBO4 and CLEC14A seem to be suitable biomarkers

for clinical diagnostic purposes in colorectal cancer.

Key words: ROBO4, CLEC14A, biomarker, colorectal cancer, angiogenesis

Introduction

Cancer is an important problem in terms of public health. In
developed countries with the western diet and lifestyle, cancer
causes nearly a quarter of all deaths [1, 2]. Among cancers,
colorectal cancer (CRQ) is the fourth malignancy most com-
monly detected worldwide and represents 9.4% of all cancer
incidences in men and 10.1% in women. In 2018, there were
approx. 1.9 million new CRC cases diagnosed worldwide and
approx. 0.9 million deaths from colorectal cancer were evi-
denced [3]. An alarming trend is that CRC patients are shifting
younger, e.g. the median age in 2001-2002 vs. 2015-2016 was

72 vs. 66 years at diagnosis [4]. Since colorectal cancer presents
clear symptoms only in advanced stages and there are no sen-
sitive and accurate diagnostic methods, the detection of CRCin
early stages is problematic and difficult [5]. The main therapies
applied for CRC are surgical treatment, chemotherapy, and ra-
diotherapy. Unfortunately, the survival rate is still poor in distant
metastatic patients [6]. Even if combined treatments are used,
a recurrence occurs in approx. 1/3 of cases, and the median
survival after surgery with the best supportive care of chemo-
therapy is up to 24 months [7]. Therefore, the identification of
sensitive, reliable, and noninvasive biomarkers as screening
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tests for CRC would be of great advantage, improving patient

outcomes and declining the mortality rate [8]. In particular:
diagnostic biomarkers indicating the early stage of the
disease,

predictive biomarkers that are crucial for the assessment

of the risk of cancer development,

prognostic biomarkers of the risk of cancer progression

are required [6]. However, regardless of many efforts, there

are still no adequate biomarkers for accurate prediction

and diagnosis of CRC [9].

A critical phase for tumor development and further spread
is angiogenesis. Angiogenesis supports tumor growth by the
influx of essential nutrients and oxygen to the cancer mass
[10, 11].1tis widely documented that, without new vasculature
formation, the maximum size of 1-2 mm is recognized as the
limit for neoplastic expansion [12]. Tumor blood vessels are
irregular and differ in their morphology (shape and size) and
function from normal vessels. The endothelial cells of tumor
blood vessels exhibit overexpression of molecules named tu-
mor endothelial markers (TEMs) [12-14]. Several investigations
have indicated that two proteins (ROBO4 and CLEC14A) among
TEMs are overexpressed on the surface of tumor endothelial
cells in a wide range of solid tumors (ovary, prostate, breast,
liver, bladder, kidney, and lung) [15, 16].

The ROBO4 (magic roundabout 4) protein has been exten-
sively expressed in endothelial cells of various cancer cell lines,
including breast and colon cancer, but was not identified in
such cell lines as fibroblasts and endometrial stromal cells
[17]. Moreover, as shown by immunohistochemistry analysis,
ROBO4 expression was restricted to sites of active formation of
new blood vessels [18]. It was found that the ROBO4 molecule
serves a crucial function in tumor neovascularization by initia-
ting vascular endothelial cell migration via specific interaction
with ligands (i.e. glycoprotein SLITs) [19, 20]. The involvement
of the ROBO4 protein in pathological angiogenesis indicates
that this molecule is a mediator of the tumor growth process
[21]. Indeed, it has been proved that blocking ROBO activity
can cause inhibition of tumor mass [22].

C-type lectin domain family 14 member A (CLEC14A) is
considered to be a TEM due to its overexpression in tumor
vasculature, compared to adjacent nontumor blood vessels.
High expression of CLECT4A was observed in head and neck
squamous cell carcinoma, breast cancers, and clear cell renal
cell carcinoma [23,24]. Additionally, studies with CLEC14A
(-/-) mice proved the promoting role of CLECT4A in tumor
growth [24].

Although numerous studies have revealed that activation
of ROBO4 and CLECT4A proteins contributes to angiogenesis
and plays a decisive role in tumor growth and metastasis, there
are limited reports on the expression of these molecules in
tissue or blood in colorectal cancer patients [19-24].

The objective of the present research was to determine
the serum concentration of ROBO4 and CLEC14A in colorectal

cancer patients. Besides, we tried to assess the relationship
between the levels of the biomarkers in serum and the clini-
copathological features of CRC patients. The clinical value of
ROBO4 and CLEC14A in diagnosis and progression of colorectal
cancer was also evaluated by comparison with the CEA and
CA 19.9 markers commonly used in clinical practice.

Materials and methods

Patients, clinical diagnosis, ethics

The study group comprised 48 patients divided into two groups:
32 patients with colorectal cancer (CRC group) and 16 healthy
individuals (control group). All CRC patients were diagnosed
and underwent cancer surgery between March 2018 and April
2019.The mean age of the CRC patients was 66.14 + 9.17 years
(range: 47-82) After surgery, all resected tissues underwent
histopathological examination, and the pathologist confirmed
CRCinall tissue samples. The primary tumour location was the
colon in 18 cases (56%) and the rectum in 14 cases (44%). The
advancement of the tumour stages was assessed by a highly
specialized pathologist according to the staging system (AJCCS)
developed by the American Joint Commission on Cancer. Pre-
operative radiotherapy, chemotherapy, or chemoradiotherapy
excluded patients from the examination.

Healthy volunteers (mean age 61 + 4.59 years, range:
44-79years) were recruited from the patients of the Outpatient
Clinic of our hospital during a routine colonoscopy screening.
The control participants did not take any medical treatment
during the study period. In addition, the colonoscopy did not
reveal any pathological changes. The characteristics of the
patients enrolled in the study are presented in table I.

The study was performed according to the Helsinki Dec-
laration 1964 with later amendments and approved by the
Ethical Committee (decision no. KE-0254/180/2017). In accor-
dance with the ethical policy, all participants were adequately
informed about the aim and methods of the study. As part
of the procedure, all patients signed a written consent form
before the initiation of the research.

Sample preparation, biomarker assay
Venous blood samples (~10 ml) were collected into commer-
cially available anticoagulant-treated tubes (EDTA). Blood was
taken from the CRC patients at two time points: before the
surgery (point 0) and postoperatively (point 1), i.e. during the
control visit 3 months after the operation. Blood from healthy
individuals was sampled only once. The samples were imme-
diately centrifuged at 1000 x g for 10 min at 4°C and the sera
were stored at —-80°C until further analysis. The concentrations
of ROBO4 and CLEC14A in the serum samples were quantified
with the use of sandwich ELISA (enzyme-linked immuno-
sorbent assay) according to the manufacturer’s instructions
(MyBioSource, San Diego, USA).

The CEA and CA 19.9 serum markers were measured ro-
utinely in the CRC patients and controls using a Cobas 6000



Table I. Characteristics of the colorectal cancer (CRC) patient group

Colorectal cancer group Number of patients

gender male 17
female 15
tumor location colon 18
rectum 14
tumor size <5.0cm 16
>50cm 16
TNM stage [+11 18
I+ v 14
depth of tumor invasion T 5
(T-stage)
T2 8
T3 10
T4 9
lymph node metastases NO 24
(N-stage)
NT+ N2 8
distant metastases (M-stage) MO 26
M1 5
lymphovascular invasion absent 20
present 12

TNM - tumor nodes metastases

analyzer (Roche Diagnostic, North America). CEA and CA 19.9
in the CRC patients were measured at two time points: before
and 3 months after the surgery.

Statistical analysis

The data were shown as descriptive statistics (mean + SD;
median with minimum and maximum values). Statistical cal-
culations were performed using SPSS software (SPSS 15.0,
Chicago, IL, USA) and XLSTAT 2018; Data Analysis and Statistical
Solution for Microsoft Excel (Addinsoft, Paris, France, 2017). Prior
to the analyses, the data were tested for normal distribution
using the Kolmogorov-Smirnov test. As the data indicated
non-normal distributions, non-parametric tests were applied
to compare the serum biomarker levels between the studied
groups and the serum biomarker levels and clinicopatho-
logical paramteres. The Mann-Whitney U test was applied to
assess the difference between two variable groups, while
comparisons among multiple groups were performed using
the Kruskal-Wallis test. Receiver-operating characteristic (ROC)
curves were used to determine the sensitivity and specificity
of serum ROBO4, CLEC14A, CEA, and Ca 19.9. Differences be-
tween serum biomarker levels from point 0 to point 1 were
evaluated with the Wilcoxon match-pairs signed ranks test.

In all analyses, the differences were considered statistically
significant when p < 0.05.

Results

Serum levels of ROBO4 and CLEC14A in CRC
patients
The serum concentration of ROBO4 and CLECT4A was si-
gnificantly higher in the CRC patients than in the healthy
individuals (fig. 1). The mean ROBO4 concentration was ap-
prox. 2-fold higher in the CRC group, compared to the control
(675.50+275.28 pg/ml vs.339.15 £ 103.27 pg/ml, respectively),
while the mean CLECT4A serum level was approx. 4-fold hi-
gher in the CRC patients than in the non-cancer individuals
(5091 +11.28 ng/ml vs. 12.45 + 5.20 ng/ml, respectively).
Next, the serum levels of ROBO4 and CLECT4A in early-
-stage (TNM I+Il) CRC patients were compared with healthy
individuals. The mean serum concentrations of both studied
biomarkers were significantly higher in the TNM stage I+l CRC
patients than in the controls (fig. 1).

Evaluation of serum ROBO4 and CLEC14A

as potential diagnostic biomarkers for CRC

We used ROC analysis to evaluate the ROBO4 and CLECT4A
power in discrimination between patients with CRC and he-
althy controls (tab. Il and fig. 2). The ROBO4 protein provided
71.9% sensitivity, 84.5% specificity, and an AUC of 0.873 (95%
Cl: 0.778-0.968) in diagnosing CRC. The AUC for CLECT4A
for discrimination between CRC patients and healthy con-
trols was 1.0; the cutoff value of 23.69 ng/ml contributed to
100% sensitivity and specificity. The cutoff value for CEA was
6.89 ng/ml and provided sensitivity and specificity of 62.5
and 77.0%, respectively (AUC: 0.801; 95 Cl: 0.679-0.992).In the
case of CA 19.9, the sensitivity and specificity were 81.3% and
91.4%, respectively, at the cutoff point of 11.45 ng/ml (AUC:
0.823; 95 CI: 0.667-0.979).

Relationship between serum levels of ROBO4 and
CLEC14A and clinicopathological features in CRC
patients

Table Il shows the correlation between serum ROBO4 and
CLEC14A levels and clinicopathological characteristics in CRC
patients. The serum ROBO4 concentration was associated
with the TNM stage (p < 0.001), depth of invasion (T stage;
p < 0.001), and lymph node (N stage; p = 0.015), distant me-
tastases (M stage; p = 0.041) and the presence of the lympho-
vascular invasion (p = 0.034). No significant relationship was
observed between the CLEC14A concentration in the serum
and the clinopathological features (tumor site, lymph node
and distant metastases — N and M stages; in all cases p > 0.05).
However, the increased CLEC14A levels were associated with
the tumor size (p = 0.015), TNM stage (p = 0.001), and depth
of invasion (T stage; p = 0.002).
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Figure 1. Serum ROBO4 and CLEC14A concentrations in CRC patients and healthy controls

Table Il. Diagnostic value of serum ROBO4, CLEC14A, CEA, and CA 19.9 in CRC patients

Factor Cutoff value Sensitivity (%)
ROBO4 498.76 719
CLECT4A 23.69 100.0

CEA 6.89 62.5

CA 199 1145 813

TNM stage [ + I TNM stage Ill + IV
p=0.001
+
4
TNM stage [ + I TNM stage Il + IV
Specificity (%) 95% Cl AUC
84.5 0.778-0.968 0873
100.0 1.0-1.0 1.0
77.0 0.679-0.992 0.801
914 0.667-0.979 0.823

ROBO4 - roundabout4; CLEC14A — C-type lectin family 14 member A; CEA - carcinoembryonic antigen; CA 19.9 - carbohydrate antigen; Cl - confidence interval; AUC - area

under the curve

Postoperative changes in serum ROBO4, CLEC14A,
CEA, and CA 19.9 concentrations in CRC patients

Changes of the serum level of ROBO4, CLEC14A, CEA, and CA
19.9 proteins in the postoperative period were assessed (fig. 3).

The serum level of ROBO4 and CEA was statistically lower
at point 1 (3 months after the surgery) compared to the level
noted at point 0 — prior to the operation (point O vs. point
1, ROBO4: 675.50 + 275.28 vs. 419.21 £ 166.98 pg/ml, CEA:
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Figure 2. Receiver-operating curve (ROC) for ROBO4, CLEC14A, CEA, and Ca19-9
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Table I1I. Serum concentration of ROBO4 and CLEC14A in relation to the clinicopathological features of CRC patients

Colorectal cancer group

ROBO4 CLEC14A




Table Ill. cont. Serum concentration of ROBO4 and CLECT4A in relation to the clinicopathological features of CRC patients
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Table Ill. cont. Serum concentration of ROBO4 and CLEC14A in relation to the clinicopathological features of CRC patients

Colorectal cancer group

distant metastases MO mean + SD
(M-stage) n=26
median
min
max
M1 mean £ SD
n=>5
median
min
max

Mann-Whitney U test

lymphovascular absent mean = SD
invasion n=20
median
min
max
present mean + SD
n=12 A
median
min
max

Mann-Whitney U test

ROBO4 CLEC14A
64051 £ 262.93 5023 +11.78
643.23 54.65
23457 2369
1286.69 69.37
920.38 £ 263.58 5567 +554
92356 5542
59444 4978
1239.95 62.03
0.041 0457
659.75 £ 301.20 47.87 1246
683.66 50.12
23457 23.69
1239.95 66.78
746.27 £ 264.06 5299 +£10.21
696.49 56.23
43932 2544
1286.69 69.37
0.044 0.195

ROBO4 - roundabout4; CLEC14A - C-type lectin family 14 member A; TNM - tumor nodes metastases; SD - standard deviation; min — minimum; max — maximum

12.07 £8.25 vs. 7.22 £ 4.70 ng/ml). The serum concentrations
of CLEC14A and CA 19.9 decreased in the postoperative time
period, compared to the preoperative level; however, the de-
clines were not statistically significant.

Discussion

In the recent years, there has been increasing interest in iden-
tification of CRC with the use of noninvasive biomarkers [8].
The expression of ROBO4 and CLEC14A proteins in tumor
neovasculature makes these molecules a potential target for
use as a diagnostic and prognostic indicators of cancer, inclu-
ding CRC[17, 23, 24].

To the best of our knowladge, the present study investi-
gated the serum level of ROBO4 and CLECT4A in colorectal
cancer (CRC) patients for the first time. We found that the
mean ROBO4 and CLEC14A concentrations in the serum of
CRC patients were significantly higher than in the non-cancer
controls. Previous literature reports based on immunohisto-
chemical methods evidenced specific endothelial expression
of ROBO4 and CLECT14A in various cell lines, i.e. in MCF-7 bre-
ast carcinoma and SY-SH-5Y-neuroblastoma cells [15, 17, 19].
Up-regulation of these biomarkers was also proved in human
tissues, i.e. in vessels of colorectal liver metastases, bladder

and breast carcinoma, and liver and kidney cancer [15, 19, 26].
Moreover, the expression of ROBO4 and CLEC14A proteins
was dominant at sites of active angiogenesis and in regions
exposed to hypoxia [19,27, 28]. In CRC, up-regulation of ROBO4
mMRNA was detected in more than 70% of carcinoma tissues
and this protein was exclusively present in the endothelium
of cancer vessels [29].

In our study, the ROBO4 and CLEC14A serum levels incre-
ased already in early-stage CRC, in comparison to the control
samples. Moreover, we found that ROBO4 and CLECT4A had
high power to discriminate between CRC patients and cancer-
-free individuals. Interestingly, the diagnostic sensitivity and
specificity of serum CLECT4A reached 100% at the level of
23.98 ng/ml, which is higher than values noted for CEA (sen-
sitivity: 62.59% and specificity: 77.0%) and CA 19.9 (sensitivity:
81.3% and specificity: 91.4%), i.e. biomarkers that are currently
commonly used in clinical practice. The high predictive ability
of CLEC14A was previously described by Robinson et al., who
performed ROC curve analysis of CLECT4A staining scores
in various tumor tissues and evidenced their high sensitivity
(75%) and specificity (85%) in distinguishing between cancer
and non-cancer tissue status [30]. The results of our study,
together with literature data evidencing that ROBO4 and CLE-
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Figure 3. Postoperative changes of serum ROBO4, CLEC14A, CEA, and CA 19.9 concentrations in CRC patients

C14A molecules dominate in tumor endothelial cells, suggest
that these biomolecules have diagnostic potential in cancers,
presumably including CRC [15, 17, 19, 30, 31].

Further, we analyzed the association between the ROBO4
and CLECT14A serum concentrations and clinicopathological
features of the CRC patients. In our study, the increased ROBO4
levels were related to the depth of tumor invasion as well as
lymph node and distant metastases. In contrast, the high
concentration of CLEC14A was not associated with the pre-
sence of lymph node and distant metastases. There is scarce
information on the association between ROBO4 or CLECT14A
expression and cancer advancement and prognosis. In prostate
cancer, a higher histological tumor (Gleason) score was related
to overexpression of ROBO4 [32]. In acute myeloid leukemia
patients, overexpresion of ROBO4 was a poor prognostic factor

and was corelated with shorter disease-free survival and overall
survival [33]. Contrasting results were reported by Zhao et al,,
who evidenced that endothelial overexpression of ROBO4
suppressed breast cancer angiogenesis and reduced the speed
of tumor growth [34]. Simmilary, in non-small lung cancer,
high ROBO4 tissue expression was related to good prognosis
and was connected with normalization of endothelial cells
and reduction of cancer spread [16]. Considering CLECT4A,
recent reports indicate that elevated levels of this molecule
can inhibit carcinogenesis and progression of lung adenocar-
cinoma [35]. The expression of ROBO4 or CLEC14A molecules
in various cancers tissues (up- or down-regulation) suggests
that these proteins may act as important modulators of tumor-
genesis and tumor progression. Indeed, ROBO4 and CLECT4A
are known as angiogenic factors with an essential role in tumor



growth. It was revealed that blocking anti-ROBO4/CLECT14
antibodies induced reduction of the formation of new vessels
and led to inhibition of cancer mass [25, 31]. Currently, the
pro-angiogenic properties of CLEC14A and its involvement in
tumor growth are well documented [24, 25]. For example, the
CLECT14A protein promotes filopodia formation and activates
cell migration, which is detrimental for tumor cell proliferation
[15]. Furthermore, the inhibition of the interaction between
CLEC14A and multimerin 2 (MMRN2) by a blocking antibody
reduces tumor vessel sprouting and hinders the growth of
the tumor mass [25].

As a novel observation, we found that the ROBO4 serum
concentrations decreased significantly within 3 months after
the surgical removal of CRC. In the case of CLECT4A, we do-
cumented a tendency of the serum concentration to decline
after the operation. Therefore, we hypothesized that the level
of circulating forms of ROBO4 and CLECT4A is associated with
the tumor mass. However, we did not find any literatre data to
support this hypothesis. We can only speculate that resection
of solid tumor mass and removal of existing new vessels that
are known to express ROBO4 and CLEC14A proteins result in
a decline in the concentrations of these biomarkers in blood.
Prevoiusly, Krishna et al. observed reduction of tumor micro-
vessel CLEC14A expresion after preoperative chemotherapy
administered to patients with epithelial ovarian cancer [36].
Itis accepted that chemotherapy performed prior to surgical
cancer excision contributes to reduction of tumor mass, down
staging, and a decrease in the expression of cancer-specific
molecules, including tumor endothelial markers [37, 38].

Conclusions
In this preliminary study, higher serum levels of ROBO4 and
CLEC14A were observed inthe CRC patients. Especially, the rela-
tionships between ROBO4 and CLECT14A serum levels and TNM
stages were assesed and a signinficant post-operative decrease
in the serum levels of these biomarkers was demonstrated.
Therefore, ROOB4 and CLEC14A seem to be suitable bio-
markers for clinical diagnostic purposes. Nevertheless, due
to the preliminary character of our findings, the results have
to be taken with caution. In the future, more extensive and
prospective studies with a larger CRC patient population seem
to be required to validate our results.
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Prognostic significance of sex in patients with primary
tracheal tumors — a retrospective, single-center study
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Introduction. We aimed to assess the prognostic significance of the sex of patients with primary tracheal tumors based
on our own results as well as the literature review.

Material and methods. \We carried out a retrospective analysis of 89 patients with primary tracheal tumors treated at the
Maria Sklodowska-Curie National Research Institute of Oncology in Warsaw, Poland, between January 2000 and December
2016. Men and women were compared in terms of overall survival, disease-free survival, and progression-free survival.
Results. In the entire study group, the median overall survival was 61.30 months in women and 8.55 months in men
(p < 0.0001). 5-year overall survival rates were 2.1% in men versus 50.6% in women (p < 0.0001). Among those receiving
radical treatment, women had improved survival rates compared with men. Sex was an independent prognostic factor
in both the total study population and among those undergoing radical treatment.

Conclusions. According to our results, women with primary tracheal tumors have significantly better survival than men.
Because female sex is an independent prognostic factor in patients with primary tracheal tumors, the ratio of women to
men should be taken into consideration in reports comparing the outcomes of different treatments.

Key words: tracheal tumors, adenoid cystic carcinoma of the trachea, squamous cell carcinoma of the trachea, sex

Introduction

Primary tracheal tumors are rare, and therefore remain poorly
understood. They represent 0.2% of all respiratory cancers and
0.02-0.04% of all malignancies [1], with an annual incidence
of approximately 0.1 per 100 000 people. The most common
types are squamous cell carcinoma (SCC) and adenoid cystic
carcinoma (ACC), which together account for more than two-
-thirds of primary tracheal tumors in adults [2].

Squamous cell carcinoma of the trachea usually presents as
multiple and often ulcerative lesions growing into the tracheal
lumen, with histology identical to that of SCC of the lung [3].
Squamous cell carcinoma can occupy any part of the tra-
chea, and a third of patients have mediastinal or pulmonary
metastases at diagnosis [2]. Of the trachea is 2-4 times more
commonin men than in women and develops primarily in the

sixth and seventh decades of life [2-5]. Itis strongly associated
with tobacco smoking [3, 4], and 30-40% of patients with SCC
of the trachea have concurrent metachronous or synchronous
primary smoking-related cancer of the oropharynx, larynx,
orlung [2, 3].

Adenoid cystic carcinoma of the trachea occurs with si-
milar frequency in men and women, and is most common in
the fourth and fifth decades of life [2-5]. The etiology of ACC
is unknown; however, unlike SCC, it is not associated with
tobacco smoking [3, 4, 6]. Adenoid cystic carcinoma is cha-
racterized by submucosal and perineural spread [7]. It often
develops slowly, but can be more aggressive in some cases,
with a tendency to local infiltration and, less frequently, lymph
node metastases. Moreover, local or systemic recurrences may
occur beyond 10 years after primary treatment [2, 3].
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The prognosis of patients with primary tracheal tumors is
determined by several factors. Histological diagnosis of ACC
[4, 8-20], better performance status [14, 16, 21-23], and ra-
dical surgery [4,5,8,16, 17, 19, 24-26] have been identified
as favorable prognostic factors. Literature on the influence
of sex on overall survival (OS) in different tumors has been
increasing. An Australian study showed that men had lower
5-year OS than women for all cancers (47.19% [95% confidence
interval (Cl): 46.9-47.4] versus 52.0% [95% Cl: 51.7-52.3]). Spe-
cifically, poorer survival for men was observed for 11 cancers
(head and neck, esophagus, colon, pancreas, lung, bone,
melanoma, mesothelioma, kidney, thyroid, and non-Hodgkin
lymphoma) [27]. Several studies on the most common respi-
ratory cancer — non-small cell lung cancer — have shown that
women have a lower risk of disease progression and death
than men [28-31]. Better prognosis for women with lung
cancer has also been shown in Polish studies [32, 33]. In an
American study based on the Surveillance, Epidemiology, and
End Results (SEER) database, women with ACC of the head
and neck had better OS than men in multivariate analyses
(HR 0.73; 95% Cl: 0.65-0.82) [34]. Data on the influence of
sex on the survival of patients with primary tracheal tumors
are lacking. In this study we therefore aimed to examine
the prognostic significance of sex in patients with primary
tracheal tumor.

Material and methods

This retrospective analysis included patients with primary tra-
cheal tumors treated at the Maria Sklodowska-Curie National
Research Institute of Oncology in Warsaw, Poland, between
January 2000 and December 2016. Patients were identified by
searching the institution’s cancer registry. We enrolled adults
(=18 years) diagnosed with primary tracheal tumors for whom
complete data were available. Patients with tumors that may
have originated from the larynx, main bronchus, or other or-
gans (e.g. thyroid or esophagus) were excluded.

Overall, the records of 89 actively treated patients with
primary tracheal tumors were included. Data on demographics,
clinicopathological variables (symptoms, smoking history, per-
formance status, histological diagnosis, location, and extent
of the tumor), and type of treatment were extracted from
traditional (paper-based) and electronic medical records. The
follow-up ended on December 31, 2019.

Differences in distribution were determined using one-
-way analysis of variance for normally distributed variables and
the Kruskal-Wallis test for other continuous variables. Fisher's
exact test was applied to assess the independence between
categorical variables.

The Kaplan-Meier estimator, log-rank test, and Cox pro-
portional hazards model were used to analyze survival. For
all tests, statistical significance was set at p < 0.05. Variables
for which the p value was less than 0.10 were included in the
multivariate Cox models.

OS was defined as time from diagnosis to death from any
cause. Disease-free survival (DFS) was defined as time from
initiation of radical treatment to recurrence or death from any
cause, and progression-free survival (PFS) as time from initiation
of palliative treatment to disease progression or death.

Results

Clinicopathological characteristics

Among the total study population (n = 89), men slightly pre-
dominated (48 men and 41 women). The median age at dia-
gnosis was 62 years. SCC was the most common histological
type, identified in 50 (56.2%) of 89 patients. 19 patients were
diagnosed with ACC (21.3%). The remaining histological fin-
dings were classified for statistical purposes as “‘other”. Men
were more frequently diagnosed with SCC (66%), whereas
ACC predominated among women (73.7%). The majority (78%)
of patients with SCC were over 60 years of age and none were
under 35 years of age. ACC was diagnosed in all age groups
(36.8% of patients were under 35 years of age). Among the
43 patients for whom data on smoking history were available,
100% of those diagnosed with SCC were current or former smo-
kers. Only women were never-smokers. The most commonly
reported symptoms were dyspnea (37.1%) and hemoptysis
(36%). 68% of women and 56% of men had a WHO performan-
ce status of 0—1. Among the patients who underwent radical
treatment, 28 (62.2%) were women and 17 (37.8%) were men,
compared with 13 (29.5%) women and 31 (70.5%) men among
those receiving palliative treatment. 13 (28.9%) of 45 patients
receiving radical treatment underwent surgical resection, of
whom 11 (85%) were women and two (15%) were men.

Survival analyses

For the entire study group, the median OS was 61.30 months
inwomen and 8.55 monthsin men (p < 0.0001). 5-year OS rates
were also significantly higher in women than in men (50.6%
vs. 2.1%) (fig. 1). Among those who underwent radical treat-
ment, 5-year OS rates were 5.9% in men, compared with 70.6%
inwomen (p < 0.0001). Median OS in this group was 16.9 mon-
thsin men versus 129.4 months in women (p < 0.0001) (fig. 2).
5-year DFS rates were 10.9% in men versus 33.6% in women
(p=0.0023). Sex was an independent prognostic factor in both
the total study population and among those receiving radical
treatment. We found no differences in OS and PFS between
sexes in patients receiving palliative treatment.

Discussion

Data on the influence of sex on the survival of patients with
tracheal tumors are scarce and inconsistent. In a retrospecti-
ve analysis of 30 patients with ACC of the trachea, 5-year OS
rates were 92% in men and 77% in women (p = 0.345) [25].
Moreover, the only available meta-analysis did not identify
a statistically significant effect of sex on PFS or OS [5]. Another
study showed that women had better disease-specific survi-
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Figure 1. Cumulative probability of overall survival by sex in the total
study group

val, defined as time from the initiation of treatment to death

from the tracheal tumor (p = 0.044); however, no effect on OS

was identified (p = 0.467) [10]. In a study of surgically treated
patients with ACC of the trachea, female sex was a favorable
prognostic factor for DFS, but not for OS [35]. Only one study, by

Hetnat et al. [16] reported a favorable OS for women compared

with men (5-year OS rates of 7% in men versus 32% in women,

p = 0.04); however, multivariate analysis did not confirm sex

to be an independent prognostic factor.

In our study, female sex was associated with favorable OS.
OS and DFS benefits were also seen for women among patients
who underwent radical treatment. Sex was an independent
prognostic factor in both the overall study population and
among those who underwent radical treatment. Various factors
were considered to identify the underlying causes of such
profound differences in survival by sex.

Analysis of other favorable prognostic factors in men and
women showed that, in many cases, women predominated
among groups with favorable characteristics. We found that:
- the group of never-smokers consisted of only women,

-+ the proportion of women and men who had a WHO per-
formance status of 0/1, T1, and NO were as follows: 68%
vs. 56%, 39% vs. 19%, and 61% vs. 33%,

. 73.6% of patients with ACC were women,

« 62% of women were eligible for radical treatment compa-
red with 38% of men,

+ among those undergoing primary surgical treatment,
11 (85%) were women and two (15%) were men.
Attention was also paid to the difference between male

and female life expectancy. Women live longer than men.

According to Statistics Poland, the average life expectancy was

73.8years formenin 2018, compared to 81.7 years for women.

Few studies (and none on tracheal tumors) have taken life
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Figure 2. Cumulative probability of overall survival by sex in patients
receiving radical treatment

expectancy into account. A study on surgically treated patients
with non-small cell lung cancer that accounted for expected
lifetime found that women had better survival than men [36].

Other factors that may be associated with the above re-
lationship include the patient’s age at diagnosis of the tumor
and comorbidities. A study in small-cell lung cancer indica-
ted that the relationship between the patient’s sex and age
was important. A favorable prognostic effect of female sex
was observed in younger patients, whereas prognosis in men
was independent of age. The median OS in patients under
60 years was 13.3 months for women and 10.1 months for
men (p =0.0001); however, no significant difference between
sexes was seen in older patients (p = 0.12) [37]. Another study
also demonstrated improved prognosis in younger individuals
(especially among women) [33]. In our study population, 100%
of patients under 35 years of age were women. We found no
data in the literature on the correlation between the survival
of patients with tracheal tumors and their sex and age.

Sex-specific differences in comorbidities may translate into
differences in survival between women and men. Some stu-
dies suggest that men have more comorbidities than women
at cancer diagnosis and that there is a relationship between
comorbidities and poor survival (e.g. in lung cancer) [38]. We
did not analyze the presence of comorbidities in our study, nor
did we find any data concerning the influence of comorbidities
on OS in patients with tracheal tumors in the literature.

Other studies evaluating the effect of female sex on sur-
vival highlighted that women seek health care more often
and sooner than men, which contributes to earlier diagnosis
of cancer [39, 40]. Women may also be more likely than men
to take the proposed treatment. Furthermore, women more
frequently adhere to the treatment plan and better tolerate
treatment [34, 41].



Differences in molecular, endocrine, and metabolic ab-

normalities may be another factor. In other cancers, men and
women were found to vary in terms of genetic disorders. For
example, the EGFR mutation in non-small cell lung cancer is

more common among women than men [42, 43]. Studies on

the aforementioned factors could provide relevant information
regarding differences in the biological behavior of tracheal
cancers and explain disparities in survival.

Conclusions

This study suggests that women with primary tracheal tumors
have significantly better survival than men, in both univariate
and multivariate analysis. Since female sex is an independent
prognostic factor for tracheal tumors, the ratio of women to
men should be taken into consideration in reports comparing

the outcomes of different treatments. The reasons why women

with tracheal tumors live longer than men remain unexplained.
Studies on genetic, hormonal,and metabolic factors could help
explain sex-specific differences in survival rates.
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Introduction. Ablation is one of most important methods of liver tumor treatment. However, radiation is one of dis-
advantages of CT-guided procedures including ablation. The purpose of this study is to assess the factors that have impact
on radiation doses during CT-guided microwave liver tumor ablation.

Material and methods. Radiation doses of CT-guided liver tumor ablations were collected in 127 patients. They were
then compared in terms of number of lesions, lesion size and depth, use of additional localization needles and hydrodis-

section as well as tumor location.

Results. The median radiation doses of ablations of multiple tumors (2348 mGy*cm) were significantly higher (p = 0.03)
than those of single tumors (1784 mGy*cm). No statistically significant differences were noted when other factors (lesion
size, depth, location, use of localization needles and hydrodissection) were taken into consideration.

Conclusions. The number of lesions is the most important factor in terms of expected radiation doses in CT-guided

microwave liver tumor ablations.

Key words: microwave ablation, radiation dose, CT-guided ablation

Introduction

Thermal ablation is an established method of liver tumor tre-
atment [1, 2]. Itis frequently performed with CT-guidance due
to its high spatial resolution as well as the ability to precisely
visualize needles and organs [3]. However this method of gui-
dance s associated with radiation that can potentially increase
the risk of malignancy [4, 5]. The risk is low but not negligible
and, according to the ALARA concept, the radiation should
always be kept as low as reasonably possible. This study is an
attempt to estimate those factors affecting radiation doses
during CT-guided liver ablation procedures.

Materials and methods

The institutional bioethical committee waived the need for
formal consent due to retrospective nature of this study.
127 consecutive patients (85 males, 42 females) under-
went liver tumor ablations between 2018 and 2019; 88
of them had single tumor, while 39 patients had multiple
(89) tumors. Among the tumors there were 43 hepatocel-
lular carcinomas (HCCs) and 134 metastases: breast cancer
(n = 4), neuroendocrine tumors (NET) (n = 4), colorectal
cancer (n = 126).The mean age of the patients was 69 years
(range 25-91).
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Table I. Radiation doses (dose length product — DLP) in ablations of single vs. multiple tumors

n total Mean Standard deviation ~ Minimum Median Maximum p value
DLP for single tumors [mGy*cm] 88 2377 1697 450 1784 7518 0.03
DLP for multiple tumors [mGy*cm] 39 2333 746 967 2348 3839

All procedures were performed percutaneously with a mi-
crowave ablation device (Solero, Angiodynamics, Lantham, NY,
USA), under general anesthesia. The ablations were done under
CT-guidance using 320 slice Toshiba Aquilion One scanner
(Toshiba/Canon, Nasu, Japan). Ultrasound was done just before
every procedure to make sure no new lesions were visible and
the tumor was still ablatable. Non-enhanced CT was performed
at the beginning of every procedure to visualize the tumor.
Then 3-slice (quick-check) scans were done during the pro-
cedure, every time the needle was advanced into the tumor.

After the ablation needle was removed, a 3-phase CT
scan was done to estimate the ablation zone size and loca-
tion, with a special focus on oncological margins of at least
5-10 mm. The following parameters were used for spiral CT
scans: 120 kV and 300 mA for spiral scans or 50 mA (quick-
-check scans). No real-time CT-fluoroscopy was used during
the procedures.

In 48 patients who had large tumors (>20 mm), one or two
localization needles were used (Chiba, 21G, Cook, Blooming-
ton, IN, USA). Those needles were placed to mark the borders
of the tumors that required multiple ablation sessions. Hydro-
dissection was performed in 5 patients. A thin (22 G) needle
was placed under CT guidance in a narrow (1-3 mm) space
between the liver and adjacent stomach, colon or kidney.
Between 50 and 200 ml of normal saline was then injected
to isolate these structures from the heat produced during
ablation and to prevent thermal damage to those organs.

Data on radiation doses in terms of dose length product
were collected from the dose report generated by the scanner.
The effective dose in mSv was calculated by multiplying by
afactor of 0.015 [6]. The carcinogenic effect of the procedure,
defined as excess risk of malignancy, was calculated at 5%
per sievert [7].

The CT images from the procedures were retrospectively
reviewed and the following data were collected: number of
lesions, lesion size, number of localization needles inserted,
hydrodissection application, lesion depth (from the entry point
on the skin), location of the lesion (liver segment).

Statistical analysis

The Shapiro-Wilk test was used to assess the normality of
distribution of the investigated parameters. Differences were
tested by the Wilcoxon rank-sum test and Kruskal-Wallis test.
Pearson’s correlation was used to analyze the association
between DLP versus depth and DLP versus diameter. The
values p < 0.05 were considered statistically significant. Sta-

tistical analysis was done using R environment (version 3.3.2,
The R-Foundation, Austria).

Results
Ablations of multiple tumors were associated with higher
radiation doses than single tumors in terms of DLP. Median
DLP (mGy*cm) for single tumors was 1784 (range: 450-7518)
while for multiple tumors it was 2348 (967-3839) and the
difference was statistically significant (p = 0.03) (tab. I). The
median effective doses were calculated at 26.8 mSv and 35.2
mSv respectively.

There was no statistical significance (p = 0.23) (fig. 1) in
DLP increase in patients in whom localization needles were
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Figure 1. Radiation doses (DLP) by a number of localization needles
used
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Figure 2. Radiation doses (DLP) by lesion depth
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Figure 4. Radiation doses (DLP) in ablations of lesions in particular liver
segments
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Figure 5. Radiation doses (DLP) during ablation without and with
hydrodissection

used. The correlation between DLP and lesion depth or size
was very weak and was not statistically significant (fig. 2 and
fig. 3). Similarly, the location (by liver segment, fig. 4) of the
lesion and the use of hydrodissection (fig. 5) did not have
a statistically significant impact on the radiation doses. The
estimated lifetime excess risk of malignancy was calculated
at 0.10% for ablations of single lesions and 0.14% for ablations
of multiple lesions.

Discussion

CT-guidance is frequently used in percutaneous liver tumor
ablation due to its excellent spatial resolution and ability to
visualize organs and needles with high quality. In many cases
ultrasound is not able to show all tumors, especially in a cirrho-
tic liver or after chemotherapy. Additionally, ultrasound is not
areliable way to show the ablation zone and margin size which
is an independent predictor of local tumor progression [8].

Radiation is one of the disadvantages of this method and
doses should be kept as low as reasonably achievable (ALARA).
The radiation doses in terms of DLP had quite a wide range
(450-7518 mGy*cm). Out of several parameters, the number
of ablated lesions was a factor that had a significant impact on
the radiation dose. Ablation of multiple tumors caused higher
radiation than procedures done on single lesions (median
2348 vs. 1784 mGy*cm which corresponds to 35 vs. 26 mSv).

The results are comparable to other studies. In a publi-
cation by Hu et al. [9] the radiation doses acquired during
CT-guided ablation were slightly higher and estimated at
41.1 mSv. Similar results were reported by McCarthy et al. [10]
where the estimated radiation dose was 30.7 mSv. It is worth
noting that the results are similar in many aspects even tho-
ugh the procedures were performed in different centers on
different CT scanners.

As opposed to the results of the study by McCarthy et
al. [10], hydrodissection was not a factor that would cause
a statistically significant increase in radiation dose. The
small number of patients that had this additional measure
applied in our study could be the reason for such results.
However, this result corresponds to other data in our study,
especially the application of localization needles as both
techniques (hydrodissection and localization needles) re-
quire additional punctures and should have a similar impact
on the radiation dose.

The lack of statistical significance between radiation doses
in the ablation of small and large lesions was somewhat un-
expected since large lesions require more needle repositioning
and thus more scans. Radiation doses for patients with addi-
tional localization needles did not show statistically significant
differences. Higher radiation doses in such procedures were
expected since they required additional scans to insert the
needles precisely into the tumor’s border. Moreover, there
was a lack of statistical significance when lesion size, depth or
location (liver segment) were taken into consideration.



The range of radiation dose values was fairly wide so it re-
mains possible that factors other than the number of lesions
have a significantimpact. If the effects of lesion size, depth, lo-
cation (liver segment), hydrodissection and additional needles
on radiation doses exist, they seem to have been dominated by
other, unknown factors. The effect of “difficulty” of the proce-
dure could be such afactor. Some tumors are more difficult to
ablate than others, but no clear parameters have been defined
sofar.Itis possible that the difficulty of the procedure depends
on many factors and such complexity makes it hard to clearly
define it. That said, the search for such parameters could be
a subject of further studies.

This study did not include contrast injections as a factor
potentially affecting the radiation dose [10] since all patients
had a contrast enhanced CT after needle removal. This step is
necessary to assess margin size which predicts the risk of local
tumor progression [11]. The majority of radiation doses in CT-
-guided procedures comes from helical scans [12]. Limiting such
scans by replacing some of them with quick-check scans can
significantly reduce the radiation dose in CT-guided procedures
[13]. However, it can be difficult in such complex procedures as
ablations where the operator needs to have high quality visuali-
zations of large volumes of liver tissue. While limiting radiation in
CT-guided procedures isimportant, it should not be done at the
cost of reducing the effectiveness of precise needle placement.

The excess risk of malignancy was calculated at 0.10 (single
lesions) or 0.14% (multiple lesions) which compares favorably
with 0.43% of children and young adults who underwent re-
gular CT scans [14]. The radiation doses acquired by patients
who underwent liver tumor ablations correspond to doses
acquired during 2-4 multiphase abdominal CT scans.

Liver tumor ablation is a safe procedure with very low major
complication rates, from 1.1% [15] to 5% [16], with practically
no post-procedural mortality. This compares favorably to liver
tumor resection where complications tend to be more frequent,
eg.27.5% [16]. The results of our study show that excess risk of
malignancy in liver tumor ablation is low and in our opinion it
should not be a major factor when making decisions on liver
tumor treatment. Considering the high efficacy of ablation in
liver tumor treatment [17] and its low carcinogenic effect, the
potential health gains outweigh the risks of the procedure.
The retrospective nature of this study is one of its limitations.
Variations in ablation technique between the operators may
have also affected the outcomes. Also, the applied conversion
factor that was derived from ICRP [7] is designed to estimate
therisk to the general population more than individual patients.

Conclusions

The radiation doses and excess risk of malignancy in CT-
-guided liver ablation are low. The risks are higher in ablations
of multiple tumors, however lesion size, depth and location
orapplication of hydrodissection or additional needles do not
have a significant impact on radiation dose.

20

Conflict of interest: none declared

Joanna Podgorska

Maria Sklodowska-Curie National Research Institute of Oncology
Radiology Department 1

ul. Roentgena 5

02-781 Warszawa, Poland

e-mail: jpodgo@gmail.com

Received: 7 Sep 2021
Accepted: 30 Nov 2021

References

1. Benson AIB, D’Angelica MI, Abbott DE, et al. Hepatobiliary Cancers,
Version 2.2021, NCCN Clinical Practice Guidelines in Oncology. J Natl
Compr Canc Netw. 2021; 19(5): 541-565, doi: 10.6004/jnccn.2021.0022,
indexed in Pubmed: 34030131.

2. NCCN. Hepatobiliary cancers (Hepatocelluar) v. 2.2021. NCCN. 2021.

3. BaéreTde. Computed Tomography Imaging for Tumor Ablation. Tumor
Ablation. 2005: 104-120, doi: 10.1007/0-387-28674-8_9.

4. Brenner DJ, Elliston CD, Hall EJ, et al. Estimated Risks of Radiation. Am
Roentgen Ray Soc. 2001; 176: 289-96.

5. Sodickson A, Baeyens PF, Andriole KP, et al. Recurrent CT, cumulative
radiation exposure, and associated radiation-induced cancer risks
from CT of adults. Radiology. 2009; 251(1): 175-184, doi: 10.1148/
radiol.2511081296, indexed in Pubmed: 19332852.

6.  Coakley FV, Gould R, Yeh BM, et al. CT radiation dose: what can you do
right now in your practice? AJR Am JRoentgenol.2011; 196(3): 619-625,
doi: 10.2214/AJR.10.5043, indexed in Pubmed: 21343506.

7.  The 2007 Recommendations of the International Commission on
Radiological Protection. ICRP publication 103. Ann ICRP. 2007; 37(2-4):
1-332,doi: 10.1016/j.icrp.2007.10.003, indexed in Pubmed: 18082557.

8. Wang X, Sofocleous CT, Erinjeri JP, et al. Margin size is an independent
predictor of local tumor progression after ablation of colon cancer liver
metastases. Cardiovasc Intervent Radiol. 2013; 36(1): 166-175, doi:
10.1007/s00270-012-0377-1, indexed in Pubmed: 22535243.

9. HuEY,LevesqueVM, Bay CP, etal. Liver Tumor Ablation Procedure Duration
and Estimated Patient Radiation Dose: Comparing Positron Emission Tomo-
graphy/CT and CT Guidance. JVasc Interv Radiol. 2020; 31(7): 1052-1059,
doi: 10.1016/j.jvir.2019.11.036, indexed in Pubmed: 32534979.

10.  McCarthy CJ, Kilcoyne A, Li X, et al. Radiation Dose and Risk Estimates
of CT-Guided Percutaneous Liver Ablations and Factors Associated with
Dose Reduction. Cardiovasc Intervent Radiol. 2018;41(12): 1935-1942,
doi: 10.1007/500270-018-2066-1, indexed in Pubmed: 30132100.

11.  CrocettiL, de BaéreT, Pereira PL, et al. CIRSE Standards of Practice on Ther-
mal Ablation of Liver Tumours. Cardiovasc Intervent Radiol. 2020; 43(7):
951-962, doi: 10.1007/500270-020-02471-z, indexed in Pubmed: 32382856.

12.  Sarti M, Brehmer WP, Gay SB. Low-dose techniques in CT-guided inte-
rventions. Radiographics. 2012; 32(4): 1109-19; discussion 1119, doi:
10.1148/rg.324115072, indexed in Pubmed: 22786997.

13.  Rosiak G, Lusakowska A, Milczarek K, et al. Ultra-low radiation dose protocol
for CT-guided intrathecal nusinersen injections for patients with spinal mu-
scular atrophy and severe scoliosis. Neuroradiology. 2021; 63(4): 539-545,
doi: 10.1007/500234-021-02643-9, indexed in Pubmed: 33512541.

14. Bosch de Basea M, Moriiia D, Figuerola J, et al. Subtle excess in lifetime
cancer risk related to CT scanning in Spanish young people. Environ
Int. 2018; 120: 1-10, doi: 10.1016/j.envint.2018.07.020, indexed in
Pubmed: 30053755.

15.  LiuY,LiS,WanX, et al. Efficacy and safety of thermal ablation in patients
with liver metastases. Eur J Gastroenterol Hepatol. 2013; 25(4): 442-446,
doi: 10.1097/MEG.0b013e32835cb566, indexed in Pubmed: 23470267.

16. FangY, Chen W, Liang X, et al. Comparison of long-term effectiveness
and complications of radiofrequency ablation with hepatectomy for
small hepatocellular carcinoma. J Gastroenterol Hepatol. 2014; 29(1):
193-200, doi: 10.1111/jgh.12441, indexed in Pubmed: 24224779.

17.  Ruers T, Van Coevorden F, Punt CJA, et al. European Organisation for
Research and Treatment of Cancer (EORTC), Gastro-Intestinal Tract
Cancer Group, Arbeitsgruppe Lebermetastasen und tumoren in der
Chirurgischen Arbeitsgemeinschaft Onkologie (ALM-CAO), National
Cancer Research Institute Colorectal Clinical Study Group (NCRI CCSG).
Local Treatment of Unresectable Colorectal Liver Metastases: Results
of a Randomized Phase Il Trial. J Natl Cancer Inst. 2017; 109(9), doi:
10.1093/jnci/djx015, indexed in Pubmed: 28376151.



Vi

VIA MEDICA

Artykut oryginalny / Original article

Biuletyn Polskiego

Towarzystwa Onkologicznego
NOWOTWORY
2022,tom7,nr1,21-26

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

Secondary prevention and treatment of cervical cancer
— an update from Poland

Patryk Poniewierza', Marcin Sniadecki?, Michat Brzezinski?,
Dagmara Klasa-Mazurkiewicz?, Grzegorz Panek®

'Department of Biology and Medical Genetics, Medical University of Gdansk, Gdansk, Poland
’Department of Gynecology, Gynecologic Oncology and Gynecologic Endocrinology, Medical University of Gdansk, Gdansk, Poland
*Department of Oncologic Gynecology and Obstetrics, The Center of Postgraduate Medical Education, Warsaw, Poland

Introduction. Cervical cancer is the 4" most common cancer in terms of incidence and mortality in women worldwide.
The aim of the study was to investigate and analyze the effects of Poland'’s publicly funded cervical cancer screening and

treatment programs.

Material and methods. The study analyzed the financial and epidemiological data provided by the Polish National Health
Fund and the Polish National Cancer Registry on the prevention and treatment of cervical cancer in Poland in 2011-2017.
Results. Our study identified a systematic reduction in the number of patients undergoing cervical cytology. Despite
high levels of financial expenditure, no correlation was found between the total cost of benefits in PLN million (W =0.911;
p = 0.404) and mortality expressed by the standardized coefficient (W = 0.884; p = 0.243).

Conclusions. Despite decreasing mortality rates in cases of cervical cancer in Poland, the organization and delivery of
prevention and treatment programs should be considered insufficient.

Key words: cervical cancer, screening, treatment, public health

Introduction
Cervical cancer (CC) is the fourth most common cause of mor-
bidity and mortality among women worldwide. Worldwide,
in 2020, incidence and mortality were 604,000 and 342,000,
respectively [1]. In Poland in 2018, there were 2360 new cases,
representing a world age-standardized rate (ASW) of 7.1 per
100,000 women annually, making it the 8" most common can-
cerin the female population. The mortality figure was 1593 wo-
men, representing an ASW of 4.0 per 100,000. It is worth noting
that the mortality rate for CC has recently been decreasing [2].
The Polish cervical screening program consists of a Pap
smear (slide cytology) taken every 3 years. When lesions are
detected, referred to as either atypical squamous cells of un-
defined significance (ASCUS) or low-grade squamous intra-

epithelial lesions (LSIL), a cytologic evaluation is repeated.
A colposcopy with the possibility of a biopsy is performed for
the following results: atypical squamous cells, cannot exclude
a high-grade lesion (ASCH); high-grade squamous intraepithe-
lial lesions (HSIL); atypical glandular cells (AGH); and in some
cases, LSIL. Polymerase chain reaction (PCR) testing for the
presence of HPV is not included in the program [3].

In Poland, reduced mortality is due to the introduction
of secondary prophylaxis in the 1980s based on Pap smear
testing (cervical cytology). In 2006, cervical screening beca-
me a national program. The program involves regular Pap
smears repeated at three-yearly intervals in women aged 25
t059.Until 2015, the administration of the screening program
included sending personal invitation letters to women [4].
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Following screening, the program’s diagnostic and therapeu-
tic steps include a colposcopy with cervical biopsy, surgical
intervention (conization, hysterectomy), chemotherapy, and
radiotherapy [5].

Despite a steady decrease in CC mortality, it is alarming
that Poland’s 5-year survival rate is the lowest (56.4%) of all
European countries where the European average is 62.4% [6, 7].

Cervical canceris animportant health and economicissue.
Prophylaxis against CC and the treatment of patients with
CC are considerable burdens on public health funding. We
believe that a systematic evaluation of the effect of screening
programs can lead to the improved organization of resources.
The aim of the study was to investigate and analyze the costs of
Poland'’s publicly funded CC screening program and treatment
for the period of 2011 t0 2017, considering the latest data from
CC statistics. The intention of the authors is that the results of
the data analyses, regardless of the final conclusions, will be
useful for future CC screening planning.

Material and methods
Our study used data on the screening program carried out
in specialist outpatient clinics (ambulatoryjna opieka specjali-
styczna — AOS [in Polish]), and CC treatments undertaken in
public hospitals in Poland between 2011 and 2017, shared by
the Polish National Health Fund (NHF) at the authors'inquiry.
The NHF is the primary funder of the Polish healthcare system,
and thus it collects extensive data on patient demographics,
the number and type of services provided, costs generated,
and the duration of hospital stays. In addition, we used epide-
miological data on CC mortality rates published by the Polish
National Cancer Registry (http://onkologia.org.pl). Among the
screening data up to 2015 is a group of women obtained from
sending personalized invitations. Treatment data is a separate
statistic. It is not limited to the cases screened in 2011-2017.
We analyzed the results of all cervical cytology tests con-
ducted in specialist outpatient clinics in the public healthcare

Table I. Cervical cytology studies between 2011 and 2017

Criterion 2011 2012 2013
number of patients tested in 793,398 726,548 665,520
outpatient specialty care (AOS)

cost of procedures 40.15 3949 36.03
(million PLN)

9% of general population 244 23.75 2291
mortality rate — ASW 484 483 463

system between 2011 and 2017, including the number of
women tested, the percentage of the general population
included in the program, the cost of the services provided, and
the standardized mortality rate due to CC. We considered each
case qualified for further in-depth diagnosis and / or treatment
as an abnormal Pap test result (ASCUS, ASCH, LSIL, AGH or
HSIL). Similarly, we evaluated the treatment of CC patients
in Poland, without analyzing the proportion of the general
population. Patients receiving medical services encoded with
the C53 (malignant neoplasm of cervix uteri) code according
to the ICD-10 classification were enrolled in the study in the
treatment analysis.

To test for normality of distribution, we used the Shapiro-
-Wilk test. The direction and strength of linear correlations
between two variables were evaluated using the Pearson
correlation coefficient, and the t-test was used to evaluate
the statistical significance of correlations. The significance
level was set at a = 0.05. We conducted our analysis using the
R statistical program (v4.01).

Results
Cervical cancer screening
The data on cytological screening between 2011 and 2017
is shown in table I. In 2011, 793,400 women underwent scre-
ening in outpatient settings (AOS). Over subsequent years, the
numbers decreased. By 2017, 463,000 women presented for
screening, 41.6% fewer than in 2011. A similar trend was obse-
rved in the annual percentages of the general population inclu-
ded in the screening program. The rate of abnormal screening
test results requiring further diagnostic procedures was found to
correlate significantly with the percentage of patients included
in screening in the general population (r=0.961; p =0.019).
The number of patients with abnormal screening test
results and the costs of detecting a single positive case (qu-
alified for further in-depth diagnosis and / or treatment) in
the years 2014-2017 are presented in table Il. The data of the

2014 2015 2016 2017 2017/2011 (%)
691,682 652,258 538,273 462,970 584

28.50 2707 2269 20.21 50.3

22.34 21.72 20.5 1873 =

446 4.2 41 42 =

Table II. The number of patients having cervical cytology positive test result and the costs of detecting single positive case (qualified for further in-depth

diagnosis and /or treatment) between 2014 and 2017

Criterion 2014 2015
number of patients with 19,940 18,521
positive test results

costs of detecting a single 1429.50 1461.79
positive case (PLN)

2016 2017 2017/2014 (%)
15,075 13,702 68.7
1505.16 1475.05 103.2



Table I1I. Costs of cervical cancer treatment between 2011 and 2017

Criterion 2011 2012 2013
number of patients 22478 22,829 22,850
total costs of procedures 130.85 137.51 140.05
(million PLN)

average cost of treatment of 582133 6023.67 6128.96
a single patient (PLN)

total cost of surgery (million 1432 15.07 14.86
PLN)

total cost of radiotherapy 56.70 63.24 65.34
(million PLN)

total cost of chemotherapy 2583 26.63 26.18
(million PLN)

NHF register do not contain information from the previous
years. In 2014, the number of abnormal cytology tests results
reached nearly 20,000. In the following years, this number
decreased. In 2017, there were 13,700 abnormal tests, which
was 31.3% fewer than in 2014. The cost of detecting one case
over that period was similar to previous periods with mean
cost M= 1467.86 PLN (SD =31.37 PLN). Despite fewer women
presenting for screening and fewer abnormalities requiring
further in-depth diagnosis and / or treatment being detected,
there was a systematic decline in the age-standardized mor-
tality rate (ASW) for CC, from 4.84% in 2011 to 4.2% in 2017
(a decrease of 0.64 percentage points).

Cervical cancer treatment

The costs of treatment of patients with CC between 2011 and
2017, with respect to different types of treatment, are summa-
rized in table lll. Between 2011 and 2017, the overall cost of CC
treatment was relatively constant, with the average per year
cost being 132.3 million PLN (SD = 7.24 million PLN). Relatively
minor differences were observed year-by-year with respect
to the cost per patient, and also with respect to the costs of
different treatment modalities (fig. 1). Despite the average
annual cost of treatment (132 million PLN during the analy-
zed period), no statistically significant correlation has been
observed between the overall cost (W=0.911; p=0.404) and
mortality expressed as the standardized coefficient (W =0.884;
p = 0.243). Also, the correlation between the treatment costs

2014 2015 2016 2017 2017/2011 (%)
22,377 21,730 21,113 20511 912
140.05 12291 123.64 130.89 100.0
6258.63 5656.35 5855.96 6381.57 109.6
13.76 14.08 1291 13.02 90.9
66.74 58.79 60.42 61.61 108.7
2746 2523 2495 2340 90.6
80
70 — 6534 00./1
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chemotherapy costs (mIn PLN)

Figure 1. Costs of cervical cancer treatment divided by treatment
modalities

per patient (W =0.975; p =0.929) and mortality rates was not
significant (tab. IV). The above-listed correlations showed no
statistical significance even though there was an increased
number of cytology study results and an increased number
of services provided (r = 0.886; p = 0.008). For a complete
evaluation of hospital treatments over the studied period, we
used both mean and maximum durations of the hospital stays
(tab. V). In 2014, the mean hospital stay was 4.73 days. Over
the following years, this index consistently decreased, reaching
4.38 days of hospital stay in 2017. The maximum hospital

Table IV. Correlation between total cost of procedures and cost of treating one patient with respect to mortality rate

Costs

N
cost of procedures (million PLN)
cost of treating one patient (PLN) 7

Table V. Mean and maximum hospital stay between 2014 and 2017

Criterion 2014 2015
mean hospital stay (days) 473 455
maximum hospital stay (days) 10438 95.88

Mortality rate - ASW

r a p
0.641 [-0.22-0.94] 0.121
0.008 [-0.75-0.76] 0.986
2016 2017 2017/2014 (%)
449 438 926
101.38 96.56 925



stay in 2014 was 104.38 days. Over the following years, this
parameter’s value also declined, reaching 96.56 days in 2017.

Discussion

Cervical cancer is the fourth most common cause of morbi-
dity and mortality among women worldwide. However, its
prevalence is inversely proportional to a country’s medical
resources, with incidence rates being highest in those coun-
tries where no cytology screening program is available at all [8].
Cervical cancer has been the focus of public health programs
in Poland for the past 15 years. The result of this is that in the
last three years alone, approximately 72% of women have
undergone cervical cytology, according to the Organization
for Economic Co-operation and Development (OECD) data
[9]. Notwithstanding these and other countries’ efforts, and
despite the possibility of primary prophylaxis by vaccination
against the human papillomavirus (HPV), it is expected that
in the next 15 years, cases of CC worldwide will increase by
42% annually on average, while an 11% increase is expected
in developed economies [10]. Poland’s recent promotion to
the rank of developed country in terms of capital markets does
not correlate with its health ranking. One area where this lack
of correlation is revealed is in the health outcomes resulting
from cervical cancer screening tests.

Our study found a decline in the number and proportion
of women enrolled in the national screening program in AOS
over the 2011 to 2017 observation period. This is a negative
connotation since the number of lesions requiring further
diagnostics detected in cervical cytology correlates strongly
with numbers of patients tested in outpatient specialty care
(AOS) and the percentage of the national population covered
by the screening program. In addition, Turkot et al., in their
2018 audit of cytology laboratories in Poland, found there
was a significant increase in Pap testing outside the national
healthcare program, that is, in the private healthcare sector [11].
Both our results and those of the authors mentioned above
may suggest that Pap smear tests are performed in private
healthcare. There is an open question about the reasons for
the decline in patients’ interest in examinations financed by
the national screening program. The cessation of sending
personalized invitations in 2015 can be considered to be one
of the reasons. This action was dictated by low cost-effective-
ness considerations [3]. The significantly positive correlation
shown between the number of patients tested in outpatient
specialty care (AOS) and the value of benefits in PLN million,
calls into question the advisability of stopping the sending of
personal invitations to cervical screening tests as an activity
aimed at cost optimization of the process. Referring to the
second argument concerning the ineffectiveness of invitations,
it is necessary to cite the studies of independent centers,
which say that the use of personalized methods of contact
targeted at specific age groups, combined with setting the
date of the examination, significantly increases participation

24

in the screening program [12—14]. The increased interest the
private healthcare sector has shown in performing screening
tests may result, in part, from the availability of improved
diagnostic methods, including the possibility of testing for
the presence of HPV [15].

The current state of knowledge indicates that almost
all CCs are caused or co-caused by persistent high-risk HPV
(hrHPV) infection. Two genotypes (16 and 18) are responsible
for 70% of CC and 50% of HSIL cases [4]. High-risk HPV tests
are characterized by a 20-50% higher sensitivity than routine
cervical cytology which means that the risk of overlooking
amalignant transformation from precancer to cancer is minimi-
zed when compared with a Pap smear slide evaluation (when,
in both cases, a negative screening test result is compared) [3].

Our study shows that the declining number of women
screened under the national screening program is accompa-
nied by a slight reduction in the national mortality rate from
cervical cancer (ASW decreased by 0.64 percentage points over
the studied 7-year period). Analysis over a broader time period
showed that the annual percentage change (APC 1990-2017)
in the mortality rate in Poland accounted —-2.3. By comparison,
in the countries of the so-called old European Union (EU15),
the APC was 2.5, with a low ASW rate of 1.9 [16].

Considering our results and those of other researchers,
the slight decrease in mortality observed in Poland should
be considered unsatisfactory and indicates the need to make
changes in the overall approach of the preventive program.
Moreover, the observed decrease in mortality may be partly
attributed to the activities of the private healthcare sector in
Poland, but we do not have sufficient data to test this hypothe-
sis. We suggest creating a national cervical cancer prevention
register that encompasses the combined data of both the NHF
and the private sector.

In studies assessing the Standard Expected Years of Life
Lost per death (SEYLLd), for every woman’s death in Poland
from CCin 2011, the SEYLLd was 25.8 years lost, while in 2015 it
was 23.7 years. Despite this decrease, when analyzed according
to education level, the SEYLLd in women with only primary
school education, was 5.8 times greater than in women with
higher education [17]. This relationship is another reason to
suggest that reintroducing personalized invitations for specific
social groups (“Poland says STOP cervical cancer”) may be
beneficial. Another interesting option especially for young
people starting sexual activity can be Instagram influencers
Spots to encourage vaccination against HPV.

Across the analyzed period, the average annual cost of
detecting one lesion requiring further treatment remained at
the relatively constant level of 1,467.86 PLN, and the average
annual cost of treatments also remained constant at 132.3
million PLN. This funding level places a heavy burden on the
public health system.The large number of women treated for
CCand the high costs of prophylaxis and treatment constitute
a significant challenge for the healthcare budget in Poland



and worldwide as well [18, 19]. Various cost-saving measures
undertaken so far, including the inclusion of primary healthcare
midwives in the cytology collection process, have not produ-
ced the expected results [20]. An effective solution may be the
introduction of HPV screening tests [21, 23]. Recent research
results suggest that replacing a triennial program of cytology
with screening for HPV every 5 years has benefits [24, 25].

The CC mortality rate decreased insignificantly over the
period of our study, despite high, though relatively constant,
levels of treatment cost. According to OECD data, even though
Poland's 5-year survival results (55%) for CC treatment have
improved slightly, they are still below the European average
of 63% [9, 26]. It should therefore be assumed that if CC tre-
atment in Poland is operating below the average European
effectiveness, there is room for improvement.

Apart from the ethical aspect, Poland’s relatively low 5-year
survival rate of CC has an economic context. In 2012 alone, CC
incidence and the consequent mortality caused the loss of ap-
proximately 957,678 working days in Poland, and this resulted in
production losses of EUR 111.4 million, 66% of which was related
to mortality [27].

Our study has shown that in Poland, public sector CC treat-
ment costs and the duration of hospitalization have both remained
atconstant levels during our study period. In comparison, Western
European countries have seen a decrease in the cost of treatment
with accompanying reductions in morbidity and mortality [28].
Those countries are seeing the long-term effects of the introduc-
tion of the HPV vaccination, which is not yet common in Poland
[29, 30]. It is worth emphasizing that for the period we analyzed,
our study did not identify any significant statistical relationships
between the cost of treatment services provided and the mortality
rate expressed by ASW.This may suggest a relationship between
the decline in mortality and the level of preventive measures
only, and not the quality of treatment services. However, in the
context of CC, there are no reports in the current literature that
would challenge what our study discovered. In the absence of
a relationship between the cost of treatment and mortality rates,
the hypothesis that mortality rates are influenced by preventative
measures rather than by hospital services remains.

Limitations

This study has several limitations. Actual recommended tools
for an analysis of health care systems in the context of cost-
-effectiveness, including cervical cancer prevention are the
Incremental Cost-Effectiveness Ratio (ICER), Quality Adjusted
Life Year (QALY), and Quality-Adjusted Life Expectancy (QALE).
These parameters were not used in the study due to the lack of
current data from Poland in the literature. The results of other
scientists refer to years earlier than presented in our study.

Conclusions
We want to draw attention to the systematic decrease in
the number of patients undergoing cytological examinations

funded by the state, which also translates into a reduction of
the percentage of the population covered. The recommended
solution is to return to personalized invitations, but instead of
using letters as before, we suggest that invitations be made
through “new media” - e-mail/SMS under the administration
of a primary care physician and midwife. The results of our
research suggest that patients may be undergoing cytological
testing in private healthcare settings. This situation significantly
impedes public access to complete statistical data and a com-
prehensive assessment of the effectiveness of cervical cancer
preventive measures and resourcing in Poland.To enable a full
analysisin the future, we propose the creation of a national cer-
vical screening registry to include all National Health Funded
providers and private healthcare sector providers.

The issue that our report raises, regarding the falling num-
ber of women undergoing Pap smear testing within public
healthcare settings, also results from the difficulty of public
healthcare providers accessing modern diagnostic methods
such as liquid-based cytology or molecular diagnostics for the
presence of HPV; these observations also indicate possible
avenues for changes. The slow decrease in mortality due to
cervical cancer described in our study can be accelerated by
introducing mandatory vaccination against HPV. Currently, the
limited spread of mandatory vaccination programs, funded by
some municipalities, has not had a noticeable effect on popu-
lation-wide data. Poland’s unsatisfactory 5-year cervical cancer
survival rates may be a result of the phenomena described
above: declining prophylactic examination rates across the
whole population, diagnostics primarily based on cytological
smears, and the limited availability of vaccination against HPV.

We believe that the current processes of diagnosis and
treatment of cervical cancer in Poland require a change of
approach in line with the recommendations presented in our
study.
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One of the primary responsibilities of a physician is to diagnose and treat diseases with due diligence. Exercising due

diligence in treatment process involves, among others, the use of optimal diagnostic, therapeutic and follow-up mana-

gement in accordance with the current state of medical knowledge. Each medicinal product has the Summary of Product

Characteristics which defines, among others, registered indications, the age group for which the product is registered,

the dosing scheme, and route of administration of the product. Polish law does not refer directly to the admissibility of

products that use off-label nor does it include regulations forbidding such activities. Considering a number of problems

associated with products which use off-label and, on the other hand, commonness of such activities, it is necessary to
introduce legal regulations defining the legitimacy and admissibility of such methods of proceeding.
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Introduction

According to article 4 of the Act on the Profession of Doctor
and Dentist [1], one of the fundamental responsibilities of
a physician is to diagnose and treat diseases with due diligence.
Within due diligence, a physician is obliged to apply available
methods and means of preventing, diagnosing, and treating
diseases, including especially, those being optimal procedures
in time offering the best chances of treatment success. Often
it requires the use of medicinal products discordant with the
provisions of the Summary of the Product Characteristics (SPC),
for instance, due to the lack of medicinal products registered
in a particularindication or in a specified age group. Exercising
due diligence in the treatment process involves, among others,
applying optimal diagnostic, therapeutic, and follow-up mana-
gement in line with the current state of medical knowledge.
The authors state that current medical knowledge should
be understood as reflecting recent guidelines, management
schemes, and treatment standards formulated by scientific so-

cieties and groups of experts, as well as applying the elements
of evidence based medicine (EBM) as a supplementary factor.

Theissue of due diligence is directly referred to article 355
of the Civil Code [41] stating that “the debtor is obliged to per-
form generally required diligence in relationships of a particular
type (due diligence)” In the physician-patient relationship,
a physician becomes the stipulated debtor and, at the same
time, guarantor of the patient’s life and health which binds
a physician to undertake any actions focused on the intended
objective. The ground for these actions is undoubtedly due
diligence understood as treatment implementation based on
the current medical knowledge supplemented with EBM. The
element of due diligence is,among others, the implementation
of pharmacological therapy with the use of medicinal products
in an optimized manner and adjusted to the individual needs
of the patient. According to article 2 item 32 of the Pharmaceu-
tical Law Act [2], a “medicinal product”should be understood
“as a substance or a combination of substances presented
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as owning properties to prevent or treat diseases in humans
or animals or administered to diagnose or restore, improve or
modify the physiological functions of an organism through
pharmacological, immunological or metabolic activities”

Each medicinal product has the Summary of Product
Characteristics (SPC) which determines, among others, regi-
stered indications, the age group for which the product was
registered, dosage regimen, and route of administration of
the product. In clinical practice medicinal products are also
used beyond SPC provisions (off-label use) which is a result
of, among others, constantly developing medical knowledge,
a patient’s individual needs and strictly formal reasons - i.e.
the lack of verification of SPC content which was established
several oradozen or so years earlier. Off-label use of medicinal
products implies a number of questions of a legal nature, in-
cluding the admissibility and legal compliance of such activity,
and the responsibility of health care professionals regarding
negative effects arising from initiation or continuation of off-
-label treatment.

Aim

The aim of this paper is to analyze the admissibility of off-label
use of medicinal products in oncology and to indicate whether
such activity should be identified as exercising due diligence
or rather as an experimental activity. The subsidiary aim is to
indicate a physician’s responsibility to provide information on
treatment implemented off-label before its commencement.
The paper deliberately omits principles of responsibility asso-
ciated with the use of medicinal products discordant with the
provisions of the Summary of Product Characteristics. Given
the extensiveness of the subject associated with physician
responsibility due to off-label use of drugs, a separate paper
should be dedicated to this issue.

Material and methods

This paper uses analysis of the provisions of the law, the pre-
sent position of the doctrine, and jurisprudence. The material
involves current legal regulations referring to conducting the-
rapeutic experiments, principles of using medicinal products
as well as principles of expressing consent to treatment. The
fundamental material was complemented by the positions
grounded in the doctrine and content of the current Polish
Courts’ Case Law on the use of medicinal products beyond
SPC provisions.

Admissibility of off-label use of medicinal
products in oncology

In many fields of medicine, off-label use of medicinal products
constitutes a typical and completely acceptable activity in light
of current medical knowledge. According to the WHO, half of
all drugs available on the worldwide pharmaceutical market
is at least incidentally used in a manner not stated in the in-
structions [3].In 1997, the FDA defined this method of therapy
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as "off-label use” referring to the use of drugs in unregistered
indications, in a dosage or scheme varying from SPC provisions,
orin a population for which the drug was not registered [4].

The Summary of Product Characteristics is created based
on the European Parliament and Council Directive 2001/83/WE
on community code referring to medicinal products used in
humans [5] and the Pharmaceutical Law Act [2]. The informa-
tion included in SPCis the result of clinical trials conducted for
registration of a particular drug. Article 11 section 1 items 1-13
of the Pharmaceutical Law Act [2], includes a list of information
necessary to include in the content of the summary of product
characteristics. The mostimportant include: clinical data invol-
ving indications for use, dosage and route of administration,
contraindications, special warnings and precautions for use,
interactions with other medicinal products or other forms of
interactions, use during pregnancy and breast-feeding, effects
on the ability to drive and use machinery, adverse reactions,
overdose and antidotes, pharmacological properties, pharma-
ceutical data on,among others, expiry date, special precautions
for storage, name and address of marketing authorization
holder.The listing of all SPCs for drugs authorized for use is ava-
ilable on the website of the Office for Registration of Medicinal
Products, Medical Devices and Biocidal Products (URPL) [6].

The literature indicates the following off-label drug use
amounts: 7.5-15% in typical outpatient internal indication,
30-50% in oncology patients and even 90% in the case of
neonatology and pediatric oncology. Off-label use is especially
common in the field of pediatrics, oncology, dermatology,
hematology, and palliative care [7]. Review of the literature
concerning off-label use of drugs in oncology indicates that it is
common practice used with various intensity by oncologists
around the world.

The authors M.M. Saiyed, PS. Ong, and L. Chew indicate
that the use of drugs beyond registration indications in hos-
pitalized oncology patients varied between 18% and 41% [8].
Among adult patients with cancer, 13-71% received at least
one off-label chemotherapy. Major reasons for off-label drug
use was the lack of product registration in the treatment of
diseases diagnosed in a patient, or the necessity to retreat from
the dosage scheme indicated in the SPC [8]. The scale of needs
for off-label treatment in oncology is depicted by research
conducted by AK. Herbrand, A.M. Schmitt, M. Briel, et al. in
years 2015-2018. Research conducted in a Swiss population
demonstrated that 45% of first line treatment cases in a group
of 3046 patients treated for cancer was associated with a deci-
sion to implement off-label treatment [9]. In a study published
in 2021, Japanese researchers demonstrated that diseases most
commonly treated off-label were sarcoma, urologic cancers,
and gastrointestinal cancers [10]. Research conducted in Peter
MacCallum Cancer Centre in Australia demonstrated that pre-
scribing beyond registered indications is prevalent in patients
hospitalized due to acute cancer wherein approximately 22%
of all prescriptions concern off-label or unlicensed drugs [11].



Off-label use in oncological treatment is also prevalent in

Germany [12] and France [13].

[t should be emphasized that, beside oncology, off-label
therapy is prevalent in the pediatric and neonatology popu-
lation. Research conducted in Europe indicates that at least
one third of hospitalized children and up to 90% of infants
treated in neonatal intensive care units are administered off-
-label treatment [14].

Polish literature [15] distinguishes four cases of the use
of drugs beyond strictly registered indications, involving the
use of:

- amedicinal productin a manner or with the route of admi-
nistration which was not stated in the Summary of Product
Characteristics,

+ adrug in line with registered indication in patients for
whom dosage was not determined,

«adrugin an indication which was not listed in the Sum-
mary of Product Characteristics but for which reliable data
confirming its safety and efficacy exist,

- adrugin anew indication which is not yet supported by
evidence, but for which there are scientific foundations
allowing to expect its efficacy and safety.

In the opinion of I. Vrancken, the notion of off-label use
should be primarily understood as the use of drugs in the po-
pulation which was not stated in the SPC as well as discordant
with the registered indication [16]. The literature also items out
that the use of drugs beyond SPC may stand for the use of
adrugin adifferent age group, other doses or discordant with
the purpose [17]. In the opinion of the authors, off-label use
of medicinal products should be divided into two categories:
- off-label use of medicinal products in the primary meaning

— i.e. the use of products discordant with the registered

indications (beyond registered indications), or in an age

group for which the drug was not registered,

- off-label use of medicinal products in the secondary me-
aning —i.e.the use of products in different dosing schemes
or route of administration as well as the modification of
other SPC provisions.

The literature referring to the legal aspects of the use of
medicinal products beyond SPC defines off-label use also as
the use of a product discordant with the approved product
information, as well as the implementation of treatment in
adifferent manner than that stated in the patient information
leaflet (PIL) [18].

Regarding the meaning of the Summary of Product Cha-
racteristics, the Court of Appeal in Warsaw in its judgement
of 14.02.2014 [19] emphasized that “SPC is one of the crucial
documents in marketing authorization procedure for medical
products, it contains data of a manufacturer, composition, ac-
tion, posology and any identified risks associated with the use
of a particular product, however it is not of a normative nature,
but rather informative one concluding the state of know-
ledge on this product in a particular moment. Considering

continuous development in medical knowledge, a physician
must have appropriate license to adjust the use of drugs to
current achievements of medicine and the needs of a parti-
cular patient”.

On the other hand, the Supreme Court in the judgement
of 24.11.2011 [20] referred to the relationship of SPC provisions
to a physician’s decision on drug dosage. The Supreme Court
stated that: “a physician’s entitlement to prescribe a dosage
regimen recognized as appropriate, arises from the fact that
he makes therapeutic decisions and is responsible for them,
therefore, in any event, he cannot be bound by a dosing regi-
men determined in the summary of product characteristics.
A physician’s decision on dosage regimen must consider the
individual needs determined by the health state of a particular
patient and other professionally assessed circumstances; if it
was to be otherwise § 8 section 1 item 2 of the Regulation
of the Minister of Health of 17.05.2007 would be completely
redundant or would lead to the absurd conclusion that a phy-
sician is obliged to automatically duplicate only the dosage re-
gimen determined in the summary of product characteristics”.

A similar statement was issued by the Supreme Court in
the resolution of 26.10.2011 [21], emphasizing that “article 45
of the Act on the Profession of Doctor and Dentist of 5.12.1996
(...) and article 10 section 1 item 11 and article 11 section 1
item 4 of the Pharmaceutical Law Act of 6.09.2001, do not lay
the foundation to assume that a physician is bound by the
dosage regimen included in the summary of the product
characteristics”.

The presented jurisprudence indicates that SPC provisions
are only of a formal nature and in each case do not guarantee
proceeding in line with the current medical knowledge. The
doctrine mentions that the medical knowledge resulting from
research must be publicly released in a verifiable form, so as to
allow not only control and possible criticism of the accuracy
of the applied method, but also the replication of research
in line with the proposed method in order to compare the
obtained results [22].

At the same time, the literature emphasizes that“no regu-
lation requires that, for valid and efficient execution of a physi-
cian's competence to prescribe a drug (in any form), a medical
product is prescribed in line with registered indications” and
“there are no detailed rules to limit a physician’s right to pre-
scribe a medicinal product of his choice, naturally considering
the diagnostic and therapeutic findings in a particular case,
maintaining the legal and non-legal directives for physician’s
due diligence. This conclusion also applies to therapies with
medicinal products used beyond registered indications”[23].

Although, the law neither excludes nor limits off-label use
of drugs, the authors state that SPC provisions should not be
subject to arbitrary and unlimited modification, especially in
terms of non-adherence to registered indications incorporated
in the SPC. It should be considered inherent to distinguish the
primary meaning of off-label use, which should be understood
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as non-adherence to registered indications or the use of a pro-
ductinanage group otherthan that indicated in the SPC, from
its secondary meaning which should be identified as a change
of dosage regimen, route of administration, or change of other
conditions for drug use expressed in the SPC. As far as a change
of route of administration or modification of dosage regimen
can be justified by the individual specificity of a disease or
a patients'individual traits, the use of drugs beyond registered
indications should be justified by the need to save life or health.
The authors'opinion correlates with the position of American
oncologists; they emphasize that in cases when previously
used medicinal products registered in oncological treatment
do not have the expected outcome, the implementation of
off-label treatment is admissible [24]. Moreover, as recent stu-
dies have shown, off-label use has not only a positive, but also
a negative impact on the health of oncological patients [25].
The authors indicate the following, among others, indications
for use of medicinal products beyond the SPC:

- direct threat to the life or health of a patient,

- exhaustion of the available and registered medicinal pro-

ducts and no expected outcome of therapy,
- the lack of medicinal products registered in a particular
indication in the specified age group.

Automatic decision-making on the implementation of
treatment beyond SPC without consideration. The point was
toindicate analysing conditions given in a certain situation can
represent the adoption of practice of drug use incompatible
with the registration as a rule, as well as an increase of health
risks associated with the use of drugs discordant with their
formal registration. Admissibility of automatic use of off-label
drugs emerges in a situation in which such possibility is fore-
seen by an announcement of the Minister of Health on the
list of reimbursed medicines, foods for medical purposes and
medical devices [26]. In specific cases, the refund announce-
ment allows to prescribe a reimbursed medicine, even though
the medicine is not registered in the indications concerned.
Although it is the exception to the rule, according to which
reimbursement corresponds with registered indications, the
announcement does not refer to single use of off-label therapy.
In the case when column no 13 of the appendix to the reim-
bursementannouncement named‘reimbursementindications
beyond registration” includes specified units not included in
the SPC, a drug can be prescribed with reimbursement in spite
of not being registered in these indications [27]. The situation
regarding off-label use of medicinal products based on drug
programs is similar. Drug programs constitute the appendix
to the reimbursement announcement which determines their
binding nature. This means that a physician using a medicinal
product beyond the SPC, in line with the drug program guideli-
nes, is not subject to liability due to making such a decision and
his activity is identified as exercising due diligence and fulfilling
his obligations associated with the initiation of treatment of
a patient qualified to the drug program [28].
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Off-label drug use and regulations for medical
experiments

Off-label use of medicinal products in its primary meaning
should not be identified with a medical experiment in the true
meaning of this concept. According to article 21 section 2 of
the Act on the Profession of Doctor and Dentist [1]:"a medical
experiment is the implementation of novel or only partially
tested diagnostic, medical or prophylactic methods to achieve
direct health benefit in a patient. It can be conducted if pre-
viously applied methods are not efficient or not sufficiently
efficient (...)" The medical experiments category includes
also research experiments. According to article 2 section 3 of
the Act on the Profession of Doctor and Dentist [1]“a research
experiment primarily aims at expanding medical knowledge
(...)" Administration of an off-label drug does not have such
an aim, however, in practice, it may enrich medical knowledge.
Therefore, the use of drugs beyond the SPCin order to achieve
optimal therapeutic effect cannot be in principle identified as
a research experiment activity.

Regardless of whether a medical experiment is regarded
as being of therapeutic or research in nature, eo ipso such
activities contribute to the expansion of medical knowledge
(especially evident in the case of research experiments). Ad-
ministrating a particular patient an off-label drug does not
have such an aim (although in practice it may enrich medical
knowledge).

The fundamental difference between a medical experi-
ment and the use of medicinal products beyond SPC, in the
primary meaning, is the fact that activities of an experimental
nature are entirely novel or only partially tested. On the other
hand, the use of medicinal products discordant with registra-
tion indications s, in principle, an activity having its foundations
in EBM, medical literature, and guidelines of teams of experts.
Due to the safety of use specified by EBM, off-label drug use
should be identified with regular medical service which is
not a medically experimental. At the same time, it should be
remembered that the regular health service, i.e. not experi-
mental in nature, can be associated with an increased risk of
a negative impact on a patient’s life or health. The literature
emphasizes that activity of an experimental nature cannot be
identified with regular therapeutic activity [29]. What is more,
the literature indicates that:“(...) only research activities con-
ducted in line with generally accepted principles for scientific
research, especially in strictly defined, purposefully chosen,
precisely controlled conditions allowing for multiple replica-
tion, can be called medical experiment. Therefore unplanned,
single use of a novel or unconventional treatment method
applied by a physician to save a patient’s life or health is not
amedical experiment”[30]. In the authors'opinion, the medical
experiment catalogue, within the meaning of provisions of
chapter 4 of the Act on the Profession of Doctor and Dentist
[1] (medical experiments) does not include single activities
aiming at the protection of a patient’s life or health in urgent



cases, understood as all the cases in which the risk of loss of life,
severe body injury or severe disorder of health occurs. As literal
wording of article 30 of the Act on the Profession of Doctor
and Dentist states: “a physician is obliged to provide medical
aid in all cases when a delay in its provision could cause a risk
of life loss, severe body injury or severe disorder of health”[1].
Therefore, the activities a physician is obliged to undertake
in line with article 30 of the Act on the Profession of Doctor
and Dentist [1] must not be identified with a medical experi-
ment, which is due to the procedure of their implementation
(urgent case), the nature of the activity (prophylactic, medical,
and diagnostic activities), and the specifics of risk associated
with refraining from the implementation of optimal methods
of medical procedure (loss of life, severe disorder of health,
severe body injury).

At the same time, urgent cases and measures should not
be identified with an experiment carried out in conditions
of an urgent cases and measures. In accordance with article
25aitem 2 and 5 of the Act on the Profession of Doctor and
Dentist [1], a medical experiment can be conducted without
the participant’s consent if the following conditions are met:
“an urgent case occurs and due to the necessity to undertake
immediate action, it is impossible to obtain consent for parti-
cipation in the medical experiment from alegal representative
of the participant or judicial authorization within a sufficiently
short period of time’, and “the experiment’s participant [...] he
and his legal representative will receive all significant informa-
tion regarding participation in this experiment in the shortest
period of time possible” However, it should be emphasized
that all actions bearing the marks of a medical experiment
in the understanding of the Act on the Profession of Doctor
and Dentist can only be conducted after previously obtained
positive opinion of the Bioethics Committee —article 29 section
1 of the Act on the Profession of Doctor and Dentist [1]. The
above analysis clearly demonstrates that incidental medical
activities aiming at saving life or health in urgent cases are
not medical experiments, even if their nature is innovative,
atypical or uncommon.

Assuming that the use of drugs beyond SPC is not of an
experimental nature is crucial, among others, from the per-
spective of the obligation to conclude liability insurance by
the entity conducting the experiment. According to article 23c
section 1 of the Act on the Profession of Doctor and Dentist
[1], the experimenting entity is obliged to conclude a sepa-
rate liability insurance agreement covering the experiment’s
participant and a person who can be directly influenced by
the effects of the experiment. Exception from the obligation
to conclude liability insurance is defined in article 23c section
2 of the Act on the Profession of Doctor and Dentist [1], sta-
ting that conducting a medical experiment in spite of lack of
liability insurance is only admissible in the case of a need for
the experiment in urgent mode or in the case when the life
of the experiment’s participant is threatened.

According to § 2 of the Ordinance of the Minister of Fi-
nance, Funds and Regional Policy on compulsory civil liability
insurance of the body carrying out the medical experiment
[31], third party liability insurance is covered by the civil lia-
bility of the body carrying out the medical experiment for
damage caused by its action or negligence to the participant
and the person whose effects may be directly affected by
the experiment, in connection with the medical experiment
being carried out. As is indicated in the doctrine “both — the
Pharmaceutical Law Act (article 37 b section 2 item 6) and the
Act on Medical Devices (article 40 section 4 item 6) introduced
a requirement to conclude mandatory liability insurance for
damages caused due to conducting clinical trials. This resolu-
tion can be justified by the protection of participants’rights,
for whom in case of a damage due to experimental activities,
compensation would be guaranteed. However, application
of these regulations is limited to research activities regulated
pursuant to current acts. Therefore, it was demanded to unify
these solutions and introduce them to chapter 4 of the Act
on the Profession of Doctor and Dentist. Such a regulation
was placed in the added article 23 ¢ which imposes such an
obligation”(...) [32].

The use of medical products incompatible with SPC
records does not constitute a medical experiment, if im-
plementation of treatment aims at protecting the life or
health of patients, instead of, for example, only observation
of drug activity. In case of medical off-label use of medicinal
products, provisions of the Act on the Profession of Doctor
and Dentist on medical experiments have no appropriate
application, therefore no obligation for concluding liability
insurance by the entity which initiates and conducts such
therapy occurs.

It should be emphasized that the use of medicinal pro-
ducts discordant with SPC represents exercising due diligence,
provided that such activity constitutes optimal therapeutic
management.

Theissue of the lack of due diligence in treatment process
was addressed by the Court of Appeal in Krakow in its judge-
ment of 12.10.2007 [33], emphasizing that “it is a physician’s
fault not to exercise the highest degree of due diligence which
is possible at currently used methods of treatment of a par-
ticular disease (...)" The use of medicinal products beyond
SPC constitutes due diligence, provided that such activity is
commonly accepted and applied, as well as being in line with
the current state of medical knowledge.

According to P Kwinta ‘continuous development in medi-
cal sciences (...) leads to the situation in which the information
included in SPC, being a primary document required for drug
registration, in some circumstances can be out-of-date”[34].
Both doctrine and judicature refer to the issues of the use of
medicinal products discordant with registration provisions,
however these issues are not treated in a uniform manner.
Also, they are not directly regulated by the law.
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Obligation to provide information in case

of off-label drug use

In case of decision on off-label use of a drug a physician is
obliged to inform a patient on possible results and compli-
cations of planned procedure, including alternative types of
therapeutic management.

The obligation to provide information specified in article 31
section 1 of the Act on the Profession of Doctor and Dentist [1]
requires that a physician provides, among others, information
on the potential negative effects associated with a proposed
treatment, the available alternative methods of proceeding, as
well as the possible negative effects resulting from treatment
initiation withdrawal. This issue becomes especially significant
in cases where a physician proceeds discordant with SPC pro-
visions, for the patient must know that such a method will be
used and why a physician has decided to apply it. In the case
where a patient accepts the offered nonstandard therapeutic
management, they assume the risk associated with off-label
drug administration. However, it is crucial to clarify the pre-
dictable consequences (favorable and unfavorable for the
patient) of such a method of prescribing drugs [42-45]. The
current case law states that once a patient is properly informed,
he assumes the risk associated with the undertaken activities,
under the condition that a“medical error’, resulting in negative
consequences, is not made by the physician [46, 47].

The literature emphasizes that the obligation to provide
information is not limited to the level of information conside-
red important by a physician, but a patient [35]. Due to the
specificity and scope of results possibly occurring in treatment
beyond the SPC, such activities should be identified as high-risk
activities which highlights the importance of the obligation
to provide information. In the authors'opinion, the risk of off-
-label treatment can be identified as typical (average) only in
cases, when the use of a product incompatible with SPC is
a common and schematic activity.

The doctrine emphasizes that“the lack of due diligence (pro-
vided for a professional) in the case of a physician, can involve the
use of a drug in a defective way or to an inappropriate patient
as well as the lack of possibility to predict adverse reactions of
adrug as a result of a physician’s insufficient knowledge regar-
ding its properties or side effects when they possessed or should
have possessed such knowledge. Responsibility for damage
caused this way can be assigned to the physician (...), as lack of
due diligence is a physician’s fault. A physician (...) will be also
responsible in case of prescribing or administering a patient
drugs which harm the patient and the physician possessed or
should have possessed knowledge on the properties of these
drugs’[36]. In terms of the use of medicinal products beyond the
SPC, prediction of all and even typical effects of their application
is impossible due to the lack of previous drug assessment in
terms of the risks associated with its use.

In view of the article 31 section 1 of the Act on the Pro-
fession of Doctor and Dentist, prior to off-label treatment
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initiation, a physician should deliver,among others, any infor-
mation on effects and complications that may be predictable
in light of the current medical knowledge, including these of
casuistic occurrence. Case law indicates that an obligation to
provide information covers normal, predictable, events even
of rare occurrence, but impossible to exclude (...), especially
those of a dangerous nature for life or health [37].

The delivery of understandable and comprehensive infor-
mation on off-label treatment provides grounds for patient’s
informed consent for treatment [38]. In the judgement of
9.04.2019, the Court of Appeal in Warsaw itemed out that
“the right for information — beside the right for consent —is in
fact one of the most important elements of the relationship
between the health care professional and the patient. Gu-
aranteeing a patient the right to information is condition sine
qua non of protection of his autonomy. Thereby the right for
information should be treated as an instrument of significant
importance (...)"[39]. On the other hand, the Court of Appeal
in Warsaw, in the judgement of 19.02.2019, adopted a posi-
tion that“(...) obligation to provide appropriate information
is in fact integrally associated with a physician’s obligations
concerning the treatment process alone. Properly fulfilled
obligation to inform is a necessary condition for a patient’s
expression of legally binding consent (termed as “informed”)
for determined treatment; the ineffectiveness of consent due
to the lack of delivery of appropriate information affirms the
unlawful activities of a physician (...)"[40].

Conclusions

Polish law does not refer directly to the admissibility of off-label
use of medicinal products, nor includes regulations forbidding
to undertake such activities. The physician’s obligation to exer-
cise due diligence should be identified with, among others,
the necessity to implement optimal pharmacological therapy
in accordance with current medical knowledge. In some cases,
optimal therapeutic management is associated with the ne-
cessary off-label use of medicinal products. However, the use
of treatment beyond SPC provisions should not be the rule,
but rather it should be justified by strictly defined conditions.
The occurrence of conditions in the form of protection of
health and life has particular relevance in a case when off-la-
bel products use consists of implementation or continuation
of treatment with a product which was not registered in an
indication in which it is used, or it is used in an age group not
listed in the SPC. Off-label use of drugs should not be identified
with an experiment in the understanding of the provisions
of the Act on the Profession of Doctor and Dentist due to the
different specificity of both activities, as well as the criteria to
be met to undertake each activity.

Due to the nature of off-label therapy, its initiation or
continuation requires particularly careful communication to
the patient on the possible consequences of the action of the
drug administered against the SPC provisions. Considering



the number of problems associated with off-label use of drugs
and, on the other hand, commonplace nature of such activities,
the introduction of legal regulations defining the legitimacy
and admissibility of such methods of proceeding is necessary.

At the same time, it is necessary to initiate education of health

professionals regarding the legal possibilities concerning off-
-label use of drugs, as well as prescribing beyond registration
in line with the guidelines of reimbursement announcement.
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Genome instability and mutations are the hallmarks of cancer. Mutations within BRCA genes increase the risk of pancreatic

cancer (PC) development. Poly(ADP-ribose) polymerase inhibitors (PARPi) show the synthetic lethality phenomenon in

tumoral cells with BRCA mutation and improve outcomes in patients with breast, prostate and ovarian cancer. Olaparib

was the first PARPi registered for the patient with metastatic PC with a deleterious or suspected deleterious germline

BRCA-mutation. The POLO phase Il clinical trial shows that olaparib in PC increases progression-free survival, however

it does not prolong the overall survival. Currently, many clinical trials are ongoing to determine the clinical utility of PARPi

in monotherapy or polytherapy of PC. The role of PARPi in PC has not been well established and many questions remain

unanswered. This review aims to summarise the rationales behind the use of PARPi and current clinical data.

Key words: PARP inhibitors, olaparib, pancreatic cancer, BRCA mutation

Introduction

[t is estimated that 60,430 (31,950 men and 28,480 women)
cases of pancreatic cancer (PC) will be diagnosed and 48,220
people (25,270 men and 22,950 women) will die in 2021 in the
USA according to the American Cancer Society [1]. PCis the fo-
urth leading cause of cancer death in men as well as women.
The prognosis of PC is unfavorable and life expectancy is
about 5% at 5 years [2]. The majority of patients at the time
of diagnosis present unresectable tumours due to either lo-
cal extension or distant metastases. The current treatment
options for patients with metastatic PC include fibrinolysin,
gemcitabine with nab-paclitaxel, or erlotinib regimens which
significantly improved the clinical outcomes in comparison
to gemcitabine monotherapy that was the standard therapy
for many years [3, 4].

Advances in molecular biology and genetics allow desi-
gning poly(ADP-ribose) polymerase inhibitors (PARPi), which
are a new class of drugs based on molecular profiling, including
BRCA mutational status assessment. PARP belongs to a group of
enzymes involved in DNA repair, which are activated by DNA
damage [5, 6]. It includes olaparib, niraparib, talazoparib and
rucaparib. PARPi improved treatment outcomes in patients
with breast, prostate and ovarian cancer [7-12].

Currently, they are being tested in monotherapy or po-
lytherapy in PC and may potentially improve the therapeutic
armamentarium for that population of patients. In December
2019, the Food and Drug Administration (FDA) approved ola-
parib as a maintenance treatment for patients with deleterious
or suspected deleterious germline BRCA-mutated metasta-
tic pancreatic adenocarcinoma [13]. Recently, in the phase
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Il POLO trial, it was shown that olaparib increases the median of
progression-free survival (mPFS), however without improving
the median of overall survival (mOS) [14]. Nevertheless, PARPI
are a promising new class of drugs that need further studies.
This review aims to summarise the preclinical and clinical data
on PARPi in PC.

The role of BRCA genes and BRCAness in PC

One of the hallmarks of cancer is genomic instability which
leads to DNA alterations and predisposes to cancer develop-
ment [15]. Two types of genetic alterations which lead to tu-
morigenesis can be distinguished — germline mutations and
somatic — a somatic acquired mutation that arises spontane-
ously as aresult of environmental factors like smoking [16]. The
majority of PC, approximately 80%, do not have any associations
with either positive family history, or inherited genetic causes.
5.2% are associated with an inherited component without
positive family history and about 8% of patients with PC have
a positive family history [17]. The most common mutation is in
the KRAS (Kirsten rat sarcoma virus) gene whereas germline and
somatic mutations in genes BRCA (breast cancer) 1/2, ATM (ata-
xia—teleangiesctasia mutated) and PALB2 (partner and localizer
of BRCA2) occurs less common of cases [15]. The incidence of
germline and somatic mutations in PC is presented in table |.
BRCA1 and BRCA?2 are proteins that are involved in DNA repair
and transcriptional regulation in response to DNA damage. They
also take part in replication fork protection and are important
factors responsible for resistance to the activity of numerous
nucleases, including MRE11, DNA2, EXO1 and MUS81 [20, 21].
Importantly, both proteins are involved in the homologous re-
combination repair (HRR) process, in which a homologous DNA
sequence is used to guide repair that results in restoring the
DNA sequence to its original form [22, 23]. Cells with dysfunc-

Table I. The incidence of germline and somatic mutations in PC

tion in BRCA 1/2 genes have deficits in HRR and must use less
accurate mechanisms to repair double-strand breaks, increasing
therisk of cancer development [24]. In unselected populations,
a pathogenic mutation in BRCAT is found in less than 1% and
BRCA2 mutation in up to 2% of PC cases [17]. Identifying the
BRCA mutation status in patients is clinically relevant because
the mutation provides the data on other possible cancer risks
associated with the BRCA mutation, like breast, ovarian and
prostate cancers. Additionally, identifying the BRCA mutation
status allows for testing at-risk family members for the same
mutation with limited cost [25].

The mOS of patients with PC and BRCAT and BRCA2 mu-
tations is approximately 15 and 13 months, respectively [24].
Among approximately 13 hereditary genes associated with
PC development, BRCAT and 2 mutations are the most fre-
quent genetic alteration responsible for FPC, which are dia-
gnosed in 2.7% of patients with PC [17].1t has been reported
that in about 3,9% of unselected patients, somatic BRCA1/2
mutations drive the PC [28]. The mOS for patients who carry
mutations in HRR genes (ATM, BARD 1 [BRCAT-associated RING
domain protein 1], BRCAT, BRCA2, BRIP1 [BRCAT interacting
protein 1], PALB2, RAD51C, RAD51D) associated with PCis 14.6
months, whereas mOS for patients without mutations was
11.7 months [26].

Apart from BRCA1/2 mutations, the other mutations related
to PCare alterations within other HRR genes like ATM, CDKN2A
(cyclin-dependent kinase inhibitor 2a), MLHT (mutL homolog
1) [17]. As opposed to breast cancer and prostate cancer, mu-
tations in CHEK2 (checkpoint kinase 2) and PALB2 have no si-
gnificant correlation to pancreatic cancer [17, 29]. The mOS for
patients treated with FOLFIRINOX chemotherapy in metastatic
PC, who have somatic or germline mutations in BRCAT, BRCA2,
PALB2, MSH?2, FANC (the Fanconi anemia) complementation

Gene - germline Incidence in PC Incidence in patients with  Gene - somatic mutation Incidence REEEN
mutation a positive family history in PC
of PC
BRCAT 24% KRAS 88.1% [73]
BRCA2 262% TP53 333%
PALB2 24% SMAD4 16.7%
CDKN2A 4.8%
SMARCB1 24%
RBI 24%
ATM 2.1% - - [26]
BRCAT 0.6%
BRCA2 2.2%
PALB2 04%
RAD5T 0.2%
ATM 2.6% 3.2% = - [33]
BRCAT 0.7% 1.1%
BRCA2 3.6% 4.3%
CDKN2A 1.3% 2.2%
MSH2 0.3% 0.5%
PALB2 0.3% 0.5%
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group was 14 months in comparison to 5 months in patients
without mutations [30].

BRCAnNess is a phenomenon referred to as the existence
of a HRR defect despite the absence of a germline BRCA1/2
mutation in tumour, which leads to oversensitivity to DNA
damage as a result of increased genomic instability. The most
common mutation in the HRR repair gene that contributes
to the BRCAness phenotype is a somatic defect in BRCAT and
BRCA2, however, BRCAness is also related to other genes in-
volved in HRR, such as ATM, PALB2, ATR (ataxia teleangiectasia
and Rad3 related), CHEK1/2, RAD51, NBST (Nijmegen breakage
syndrome) and FANC family of genes [19, 31]. The incidence
of HRR mutations in PC is shown in table II.

The data describing the role of genes other than BRCA
are limited. Among the HRR genes, one of the most relatively
known mutations related to inherited and sporadic PC is the
ATM mutation [32]. The incidence of ATM mutations in patients
with a positive family history of PC is approximately 3.2% [30].
ATM serine/threonine kinase controls cells'survival, death, cell
cycle arrest, apoptosis and DNA repair. Pathogenic germline
ATM mutation increases the risk of PC [34-37]. However,
ATM mutational status may be also important in predicting
radiation and chemotherapy response [38, 39]. ATM-deficient
PC cells are more sensitive to fractionated radiation than wild-
-type pancreatic cancer [38]. ATM-mutated PC cells treated
with olaparib significantly enhance suppression of the PC
proliferation in vivo and in vitro [40].

Furthermore, it has been demonstrated that tumours with
BRCAness have similar therapeutic vulnerability as tumours
with germline BRCA gene mutations. For that reason, it is consi-
dered as a potentially significant factor in PARPi therapy [41,42].

DNA damage response and PARP involvement

in synthetic lethality

DNA damage occurs constantly in cells due to exogenous
and endogenous stressors leading to genome instability. DNA

Table Il. Frequency of BRCAness mutations among patients with a positive
family history of PC [17]

BRCAT 0.6%
BRCA2 2.10%
ATM 3.29%
PALB2 0.6%
ATR -
CHEK1 -
CHEK2 24%
RADS51 0%
NBST 0.3%
FANC 0.3%
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damage response (DDR) is a central mechanism responsible
for detecting DNA lesions and promoting their swift repair.
In the process of DDR, a great amount of different intra- and
extracellular signalling pathways and enzyme activities are
activated. In suboptimal or lack of activity of DDR, an exag-
gerated level of genomic instability arises — a characteristic
feature of cancers. In human cells, two major forms of DNA
damage could occur, either a single-strand break (SSB) or
double-strand breaks (DSB), whereby SSB occurs more often.
Different forms of DNA damage bring responses by proper
signalling pathways and repair mechanisms [43, 44]. There
are four known repair pathways involved in SSB: base excision
repair (BER), nucleotide excision repair (NER), mismatch repair
(MMR) and trans-lesional synthesis. HRR and non-homologous
end joining (NHEJ) are two pathways responsible for repair
DSBs. The HRR process involves BRCA1/2, PALB2, ATM, RAD51,
CHEK1/2, ATR, p53 proteins and MRN complex composed of
Mre11, Rad50 and NBS1/NBN proteins [45-47]. When DSB
occurs, it is detected by the MRN complex and the ATM and
ATR — the cell cycle regulatory kinases are activated. Subsequ-
ently, ATM activates CHK2, which arrests cell cycle progression,
contributes to regulating BRCAT in DNA repair, and interacts
with TP53, which is responsible for cell cycle and apoptosis
control. The MRN complex also recruits BRCA1/2 and PALB2
to the DNA damage site. These proteins form a new complex,
which finally activates RAD51 that is responsible for binding
single-stranded DNA segments and invading the homologous
sequences in the sister chromatid.

PARP enzymes are known as DNA damage sensors.
This nuclear deoxyribonucleic acid-binding protein conta-
ins an N-terminal double zinc-finger DNA-binding domain,
a nuclear localization signal, a central automodification and
a C-terminal catalytic domain. Its basal enzymatic activity is low
but the variety of allosteric activators, for example, damaged
DNA, nucleosomes and a variety of protein-binding partners,
strongly stimulates it. When SSBs occur, the PARP enzymes are
activated and binds to the site of single-DNA damage using its
zinc-finger DNA-binding domain. It cleaves NAD+ into nicoti-
namide and ADP-ribose. The latter cleavage product is cova-
lently attached to glutamate or aspartate residues of nuclear
acceptor proteins in the form of long branching ADP-ribose
polymers. This results in a highly negatively charged polymer
and subsequently leads to the unwinding and repair of the
damaged DNA through the BER [48-52]. PARPI interfere with
base excision repair by binding to the catalytic domain of PARP,
which prevents PARylation, traps PARP to the SSB, and prevents
repair. Consequently, an accumulation of SSB occurs, which
degenerate into DNA DBS. As a result, cancer cells undergo
cell cycle arrest and apoptosis when exposed to these agents.
Inhibition of PARP-1in PC cells increases the caspase-3 activity,
and by increasing the p53 protein expression suppresses BCL-2
(B-cell lymphoma 2), as a consequence leading to apoptosis
and suppression of PC cell proliferation [53]. Except for SSB,



in cells PARP enzymes also take partin HRR-mediated DSB repair
[54]. Inhibition of these enzymes in cancer cells could cause
cell death which is based on a phenomenon called synthetic
lethality (fig. 1). Itis defined as the situation when two or more
separate genes are simultaneously mutated which lead to cell
death.The product of one of these genes is crucial to the survi-
val of the cell, whereas another gene is used as an alternative. In
asituation when the gene is mutated, it is replaced by a second
one that is involved in an alternative pathway of the same
process. In cells with BRCA biallelic mutation, cells become
incapable to properly perform HRR. In case of DNA damage,
these disorders are repaired with PARP and BER repair. The
use of olaparib in the presence of the mutation disrupts both
repair mechanisms, leading to cell death, because inhibition of
PARP activity leads to the accumulation of single-strand breaks,
which can lead to double-strand breaks properly repaired by
HRR [55-58]. The synthetic lethality in BRCA-mutated cancers

PARPI

DA Dl

double-strand breaks

BRCA BRCA
wild-type mutated
cell cell
survival death

Figure 1. Synthetic lethality and PARPi

Table Ill. Ongoing trials with PARPi in monotherapy in patients with PC

caused by selective inactivation of PARP enzymes cells are una-
ble to successfully repair DNA damaged, which consequently
cause its death [59, 60].

Pathobiology of PC

The expression and localization of PARP-1 in the pancreas
and PC are different. In the human pancreas, only nuclear
PARP-1 (nPARP-1) expression was shown, contrary to nPARP-1
and cytoplasmic PARP-1 (cPARP-1) expression in PC. In the
pancreas, the expression of NPARP-1 is enough to maintain
the cell's homeostasis by triggering apoptosis in response to
DNA damage due to its proapoptotic activity; whereas in PC
tissue, the lower expression of NPARP-1 prevents it. PARP-1
takes partin regulating TRAIL (TNF-related apoptosis-inducing
ligand) induced apoptosis. Inhibition of PARP-1 may sensitize
TRAIL resistant PC cells to TRA-8-induced apoptosis [57]. PARP
expression was studied as a new potential prognostic factorin
PC.Immunohistochemical analysis of cPARP and nPARP among
178 PC show that high nPARP was associated with a better
prognosis (mOS14.5 vs. 9.6 months, p = 0.004), however, it did
not show a statistically significant correlation with clinicopa-
thological parameters [61]. FeiXu et al. in their studies focused
on cPARP-1 and compared the frequency of cPARP-1 in well,
moderately and poorly differentiated PC. Initially, they suggest
potential relations between cPARP-1 expression on PC patho-
genesis and progression, similar to recent breast cancer reports
where the correlation between aggressiveness, higher risk of
relapse and the death of patients were seen [57, 62]. In their
studies, the expression of cPARP-1 was higher in moderately
and poorly differentiated than well-differentiated pancreatic
tumours. Furthermore, they linked PARP-1 in the cytoplasm to
the extrinsic pathway of apoptosis [57].

The results of clinical trials in patients with PC

Currently, the PARPI (olaparib, niraparib, rucaparib and tala-
zoparib) are being tested in monotherapy (tab. lll) and po-
lytherapy (tab. IV) on different stages of PC, however, the

Name of the Phase Indication/ Study drug  Control arm Mutational Primary Secondary outcome
study tumour type status outcome measure  measure
NCT04005690 early | stage I-IVPC olaparib cobimetinib - proportion of all incidence of > grade
feasibility — evaluable 3 toxicities for each
participants that have assigned window
a measurable change treatment
in post-treatment proportion of feasibility
tumour biology from - evaluable participants
baseline within each study arm that
have a measurable change
in post-treatment tumour
biology from baseline
NCT01078662 Il ovarian, breast, olaparib - BRCA1/2 tumour response rate  +  ORR*
prostate, mutation - PFS
pancreatic . 0S
advanced tumours « duration of response

—
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Table Ill. cont. Ongoing trials with PARPi in monotherapy in patients with PC

Name of the Phase Indication/ Studydrug Controlarm Mutational Primary Secondary outcome
study tumour type status outcome measure  measure

AE - adverse events; ORR* - objective response rate; ORR** — overall response rate; OS - overall survival; OSR - overall survival rate; PC — pancreatic cancer; PFS — progression free
survival; RFS - relapse-free survival




Table IV. Ongoing clinical trials with PARPi in polytherapy

Nameofthe  Pha- Tumour type Experimenta- Controlarm Mutational Primary outcome Main secondary
study se larm status measures outcome measures




Table IV. cont. Ongoing clinical trials with PARPi in polytherapy

Name ofthe  Pha- Tumour type Experimenta-  Controlarm Mutational Primary outcome Main secondary
study se larm status measures outcome measures
NCT04644063 I PC AZD5305 AZD5305+ - - the number of subjects - ORR*
(PETRA) ovarian cancer paclitaxel with adverse events/ « PFS
breast cancer AZD5305 + serious adverse events
prostate cancer carboplatin - the number of subjects
with or with dose-limiting
without toxicity
paclitaxel
NCT04503265 I/« PC AMXI-5001 - - maximum-tolerated dose ~ recommended phase
+ advanced 2 dose
malignant
neoplasm

- breast cancer

+ovarian cancer

- homologous
recombination
deficiency

- prostate cancer

AE - adverse events; DCR - disease control rate; DOR - duration of response; HRD — homologous recombination deficits; ORR* — objective response rate; ORR** — overall response

rate; OS - overall survival; PC - pancreatic cancer; PFS - progression free survival

results of clinical trials are limited. Olaparib remains the most
studied drug.

The NCT01078662, phase Il trial assessed the efficacy
of olaparib in 298 patients with many solid tumours, inclu-
ding PC. 23 patients with PC were enrolled. 74% of them had
the BRCA2 mutation. The primary outcome measure was the
tumour response rate. The main secondary outcome measure
was the objective response rate, progression-free survival (PFS)
and overall survival (OS). Eligible patients had a deleterious or
suspected deleterious germline BRCA mutation. The tumour
response rate in the PCwas 21.7% (5-23;95% Cl: 7.5-43.7). Sta-
ble disease (=8 weeks) was observed in 35% (95% Cl: 16.4-57.3)
of PC patients. The median PFS was 4.6 months. The mOS was
9.8 months. The most common adverse event involved fatigue,
nausea and vomiting [63]. Olaparib is also studied in phase I
trials in U.S and Israel (NCT02677038, NCT02511223) among
32 patients with metastatic PC and the BRCAness phenotype
but without the germline BRCA1/2 mutation, who received at
least one prior therapy. The antitumour activity was seen only
in platinum-sensitive patients. The median PFS varies between
14 weeks (range: 5.7-40 weeks) in the Israel part of the study
and 24.7 weeks (range: 3.9-41.1 weeks) in the U.S. group [64].

The POLO, arandomized, placebo-controlled phase Il trial
(NCT02184195), evaluated the role of olaparib as a maintained
treatmentamong 154 enrolled patients with metastatic PCand
deleterious/suspected deleterious germline BRCA1/2 mutation
that had not progressed within 16 weeks during the first-line
platinum-based chemotherapy (mainly folfirinox). The patients
were divided into two groups, the first was given olaparib 300
mg twice a day (n =92), the second received a placebo (n =62).
The primary endpoint measure was PFS. The main secondary
endpoint measure was the OS, time from randomization to
the second progression, safety and tolerability. Initially, it was
published that olaparib treatment significantly prolonged PFS
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in comparison to the placebo (7.4 vs. 3.8 months; HR = 0.53,
p = 0.0038). Recently, on the ASCO Gastrointestinal Cancers
Symposium 2021, the newest result data were shown. The OS
analysis shows that the OS for the olaparib group was 19 vs. 19.2
months for placebo, which failed to be statistically significant
(HR:0.83; p =0.3487), however, 33.9% of patients who received
PARPi survived 3 years vs. 17.8% in the placebo group. The
most common (>15%) adverse events in the olaparib group
across all grades were nausea, fatigue and diarrhoea. Anemia
was the most common AE grade 3 in the study group [14, 65].

The NCT03140670 phase Il study is evaluating Rucaparib
among patients with metastatic or locally advanced PC and
germline, somatic BRCA1/2, or PALB2 mutation. The primary
outcome measure is the number of adverse events. The initial
results showed that the median PFS was 9.1 months and the
ORR of 36.8% [66].

Veliparib was studied, in phase Il trials in patients with
germline BRCA1/2 or the PALB2 mutation and stage Ill and IV
PC.The enrolled patients were treated with 1-2 previous che-
motherapy regimen.The response rate was not confirmed. The
mPFSwas 1.7 ms (95% Cl: 1.57-1.83) and mOS was 3.1 ms [67].

The results of clinical studies with drugs other than ola-
parib are limited. The currently ongoing clinical trials try to
determine the biomarkers, the role of genes other than BRCA
mutated genes and proper sequention of treatment. Among
them, one of the most interesting studies is the APOLLO trial
(NCT04858334) a phase II, randomized trial that determines
the RFS benefit from the maintenance of olaparib therapy
following chemotherapy in patients with resected PC and
a pathogenic germline or somatic BRCA1/2, PALB2 mutation.

The LODESTAR, a phase Il study (NCT04171700) is evalu-
ating the rucaparib in patients with solid tumours and with de-
leterious mutations in HRR genes. Patients enrolled to the study
had solid tumors with the BRCA1/2, PALB2, RAD51C, RAD51D,



BARD1, BRIP1, FANC, NBN, RAD51, or RAD51B mutation. The
primary outcome measure is the best overall response rate.
Niraparibis also being studied in a phase Il trial (NCT03601923)
among patients with the BRCAT, BRCA2, PALB2, CHEK2, or ATM
mutation and advanced PC that is not curable with standard
approaches. Talazoparib in monotherapy is studied in two
clinical trials. The NCT04550494 trial is the Il phase trial that eva-
luates the pharmacodynamic of PARPi in patients with advan-
ced cancers and mutations in DDR genes. The NCT01286987
trials are a phase | study that evaluates the number of partici-
pants with objective response among patients with advanced
or recurrent tumours.

PARPiare also being tested in polytherapy with other drugs.
It has been hypothesized that combined therapy, especially with
chemotherapy, may provide a synergistic therapeutic strategy
for patients with PC. The rationale of this combination with a pla-
tinum is based on e.g.increased DNA damage by chemotherapy
[68]. Initial results come from a phase | trial which assessed the
combination of veliparib, gemcitabine and cisplatinin patients
with BRCA1/2 mutated and wild-type PC. The response rate wi-
thin the BRCA mutated cohort was 77.8%. The mOS of patients
with BRCAT/2-mutated PC and patients with wild-type PC was
23,3 months and 11 months respectively [69]. These promising
results led toa phase Il, randomized trial. Patients with BRCA1/2 or
PALB2-mutated PC were treated with gemcitabine and cisplatin
chemotherapy with or without veliparib. The authors found
non-significant benefitin the response rate between these two
groups (74.1% in arm with veliparib vs. 65.2% in chemotherapy
arm; p = 0.55) [70]. The trials did not show a survival benefit
in MPFS (10.1 months for arm with veliparib (95% Cl: 6.7-11.5
months) vs. 9.7 months for chemotherapy (95% Cl: 4.2-13.6
months; p = 0.73). Median OS for veliparib and chemotherapy
cohort was 15.5 months (95% Cl: 12.2-24.3 months) vs. 16.4
months for chemotherapy (95% Cl: 11.7-23.4 months; p = 0.6).

Currently, there are more clinical trials testing PARPi
with chemotherapy mainly based on irinotecan-based che-
motherapy regimens like (NCT03337087, NCT02890355,
NCT00576654, NCT04228601) and cisplatin (NCT01585805).
The PARPI are being tested with targeted therapy like cedira-
nib (inhibitor of vascular endothelial growth factor receptor
tyrosine kinases; NCT02498613), AZD6738 (ATR kinase inhibitor;
NCT03682289), immunotherapy: pembrolizumab (anti-PD1
inhibitor; NCT04548752), dostarlimab (anti-PD1 inhibitor;
NCT04493060, NCT04673448), nivolumab (anti-PD1 inhibi-
tor; NCT03404960), ipilimumab (anti-CTLA4; NCT03404960).
In addition, the new PARPi are being tested like AMXI-5001,
an orally available dual PARP and microtubule polymerization
inhibitor (NCT04503265), AZD5305 (NCT04644068) or NMS-
03305293 (NCT04182516).

Conclusions
Pancreatic cancer remains one of the deadliest neoplasms with
poor survival rates. There is a high need for new therapeutic

regimens which improve the clinical outcomes of patients.
In recent years, thanks to a deeper understanding of the mo-
lecular and genetic landscape of PC, PARPI has also emerged
as a novel class of targeted therapy for patients with PC.
PARPi is a new class of drugs based on gene profiling
that is currently being studied in PC. Many clinical trials are
ongoing to determine the role of drugs in monotherapy and
polytherapy. Despite that, the POLO trial did not show that ola-
parib increases the OS, yet many questions remain regarding
the genetic status, role of other HRR genes in PC treatment
and sequential treatment strategy. The new direction in PC
treatment is signalling pathway inhibitors, immunotherapy
agents, drugs targeting the metabolism of tumours and drugs
targeting the tumour microenvironment, which could be stu-
died as polytherapy with PARPi [71]. A better understanding
of the action and responses at the molecular level of PC cells
and the implementation of routine genetic testing in patients
have the potential to reveal novel treatment opportunities and
thus may broaden the treatment for patients with actionable
aberrations [71]. NCCN recommends gene profiling for pa-
tients with locally advanced/metastatic PC. The testing should
be performed to identify fusions (ALK [anaplastic lymphoma
kinasel, NRG1 [neuregulin1], NTRK [neurotrophic receptor ty-
rosine kinase 1], ROST [c-Ros Oncogene 1]), mutations (BRAF,
BRCA1/2, HER2 [human epidermal growth factor receptor 2],
KRAS, PALB2), and MMR deficiency [72]. The recommended
material for study is the tumour tissue or, if not available, the
cell-free DNA.The preferred technique includes immunohisto-
chemistry, polymerase chain reaction, or next-generation
sequencing. Molecular tumour profiling is the future of
personalized therapy in pancreatic cancer treatment,
which may finally improve the survival rates of patients.
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Introduction. As the changes leading to improvement of cancer care in Poland have shown the need to introduce clinical
practice guidelines into the health care system, it has become clear that no methodological standard of the process for
guidelines preparation has been established so far. The following process aims to present a unified and comprehensive
clinical practice guidelines (CPGs) development methodology.

Materials and methods. A review of globally recognised methods used by guideline development groups was prepared,
informing the discussion during three plenary meetings and extensive consultations in writing. The resulting document
was unanimously approved by a group of 24 methodologists and clinical experts, and has been formally recognized as
a standard for CPGs development by the management of the National Institute of Oncology and the Agency for Health
Technology Assessment and Tariff System.

Results. Within the process, 43 recommendations were formulated to create unified and comprehensive rules for guideline
development within the Polish healthcare system.

Conclusions. The presented methods are consistent with the globally recognized tools and methods of guideline
development, such as GRADE and ADAPTE, and follow quality criteria described by AGREE II. The process supports the
development of high-quality guidelines within a resource-constrained setting by allowing to choose between adoption,

adaptation, or de novo development of either the whole document of guidelines or particular recommendations.

Key words: practice guidelines, oncology, guidelines development, consensus

Introduction

Canceris one of the leading causes of morbidity and mortality
worldwide, with an estimated 19.3 million new cancer cases
and almost 10.0 million cancer deaths in 2020 [1]. In Europe,
the total economic toll from cancer was €199 billion in 2018
[2]. Thus, it is crucial to provide sufficient expert guidance and
resources to address this burden, especially in resource-con-
strained settings. Worldwide, attempts have been made to
help improve access to cancer control, inter alia, by developing
clinical practice guidelines (CPGs).

In modern medicine, CPGs play a decisive role in both
facilitating the decisions made in specific clinical situations,
and influencing the effectiveness and quality of diagnosis
and therapy. They constitute a synthesis of the most current,
well-founded research that is aimed at identifying the most
efficient and safest modes of operating in clinical situations.
The CPGs are usually developed by scientific societies, non-go-
vernmental organizations as well as governmental institutions.

High-quality guidelines should be based on a transparent
process of development and assessment of recommendations,
as well as hold the logical connection between alternative
therapeutic options and health results, and an appraisal of
quality of evidence and strength of recommendations [3, 4].
Thus ensuring the process is systematized, consistent with
specific quality criteria, and based on a systematic review of
scientific literature, as well as on an assessment of quality and
selection of evidence as a basis for the development of re-
commendations [5].

At the same time, the multitude of organisations that are
engaged in guideline production in Poland make it difficult
to compare the quality and rigour of CPGs development, as
so far no methodological standard of the process has been
established. Taking that into consideration and the necessity to
introduce a system of quality management into Polish health-

care, the need arose to create a unified and comprehensive
guideline development methodology.

Materials and methods

The process was initiated to support the Maria Sklodowska-
-Curie National Research Institute of Oncology (MSCI) in its
statutory activities regarding developing oncology guideli-
nes. It aims to propose the recommended pathway for CPGs
development and their effective incorporation into the Polish
healthcare system.The process itself is based on the expertise
of the clinicians experienced in CPG development, and a re-
view prepared by the Agency for Health Technology Asses-
sment and Tariff System (AOTMIT).

In light of this and in order to propose the best methods,
a review of the key solutions for guideline development was
prepared by the AOTMIT [6]. The analysis allowed to indicate
key areas in the guideline development process, as well as the
methods most frequently used by guideline development
groups. This served as a basis for further discussion which com-
prised three on-line meetings and several series of consulta-
tions via e-mail. During the meetings, methods for addressing
key areas of CPGs development were discussed — both those
employed globally by societies producing oncology guideli-
nes, and those recommended by recognized methodological
tools and documents (i.e. GRADE, ADAPTE). These allowed the
experts to choose —in a series of unanimous votes — solutions
in each area best suited to the target conditions.

These decisions allowed for a formulation of the following
methodology, which will serve as the basis for the future deve-
lopment of clinical practice guidelines by the National Institute
of Oncology. The results of this process were unanimously ap-
proved by experts and were formally recognized as a standard
by the management of both the National Institute of Oncology
and the Agency for Health Technology Assessment and Tariff
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System. The presented methods of guideline development
respect the principles of evidence-based medicine for guide-
line development and take into consideration the available
resources and organisational context to ensure relevance for
local practice. It is designed to transparently communicate
the means and solutions used to produce clinical practice
guidelines, their adoptions or adaptations. Topic selection
within the process is based on health priorities indicated by the
Polish Ministry of Health, scientific societies or other institutions
depending on the circumstances.

Methods of guideline development

Topic selection

The objective of the guideline should be described in detail

including:

- clinical state or health problem,

« population,

- intent (i.e, prevention, screening, diagnosis, treatment,
etc.),

- expected benefit or outcome,

- target users.

Guideline development group

Guidelines are developed by an expert group.

- The group is led by a chair appointed by the institution
initiating the guideline development process.

- The expert group consists of clinical experts representing
fields of medicine relevant to the topic of the guidelines.
The chair is responsible for ensuring that all relevant me-
dical specialisations and professions are included.

- The expert group identifies all appropriate stakeholders.
If justified, the stakeholders, especially patient represen-
tatives, are invited to participate in the work.

«  Ifnecessary, EBM analysts are to participate in the process.

« The chair or a designated editor is responsible for editing
the document.

- Developed recommendations are subject to approval
by the expert group proceeding in full composition of
guidelines.

« For each member of the guideline development group,
the following information has to be published:

- discipline/content expertise,

— institutional affiliation(s),

- role in the development process, especially the tasks
described below.

Confiict of interest

- Conflicting interests are defined as financial or personal
involvement, relationship, affiliation or any other activi-
ty that could potentially influence the wording of the
guidelines. Group members are obliged to disclose all
relationships that may constitute a factual or potential
conflict of interest.
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- Declaration of Interest is to be submitted to the chair using
the form provided in the attachment to this document.

- Each group member is obliged to inform other members
of any potential or factual conflict of interests that has
a bearing upon the developed recommendation.

« The group member suggests how to manage the conflict
of interest described above. The possible actions include
exclusion from the discussion, exclusion from the consen-
sus or voting or no restrictions at all. The proposed method
is submitted for acceptance from other members.

« In case of a substantial conflict of interest, the member
is excluded from the process of recommendation deve-
lopment. A substantial conflict of interest is defined as
relationships that amount to 20,000 USD (based on NCCN
standards) per year in value, not including participation in
clinical trials as a research assistant/investigator.

« Information disclosed in the DOI current for the date of
finalizing the development process is published as a part
of the guidelines and should include the area and insti-
tution of conflict.

Criteria for authorship recognition
« The authorship should be ascribed only to persons who
fulfil all of the following criteria:

- substantial contribution in collection, analysis and
interpretation of data serving as the basis for the for-
mulation of recommendations;

- participation in formulation of recommendations or
their critical review;

- final acceptance of the document.

Methods of guideline development

+ Guidelines are developed through adoption, adaptation,
de novo development or a combination of these methods.

« Choice of the method depends on: guideline topic, ava-
ilability of current high quality guidelines and available
resources.

- The choice of the method is made by the expert group.

- Thekey health question(s) serving as the basis for the recom-
mendations should be specific, preferably in PICO format.

- If either the whole guideline or particular recommenda-
tions are developed de novo, the relevant body of evidence
should be gathered in a systematic review of literature.

- Incase of adoption or adaptation of the whole guideline or
particular recommendations, the process should be held
in compliance with ADAPTE [7] or GRADE-ADOLOPMENT
[8] tools, or the methods designated by the authors of the
source document.

Formulating and accepting recommendations

« Recommendations are formulated based on the available
evidence, taking into account health benefits, side effects
and the risk of the intervention.



« The strengths and limitations of the body of evidence
should be clearly described in the context of the recom-
mendation it refers to.

-« The process aims to achieve unanimous acceptance of the
wording of the recommendations.

- Ifavailable evidence s limited, inconsistent, of low quality,
does notdirectly concern the target population, or in other
justified situations, the recommendation is formulated
through formal consensus.

- The modified Delphi method is the preferred consensus
technique, involving the following steps:

- systematic review of evidence for the given health
problem,

- formulation of draft recommendation,

- collection and summary of group members'appraisal
and opinions,

- a meeting to discuss the results and establish the
final wording of the recommendation and level of
consensus.

- High level of consensus is considered to have been re-
ached at 85% agreement, and a moderate level of at least
50% (but less than 85%) agreement. Agreement lower
than 50% is recognised as a lack of consensus and the
recommendation is not to be published.

Quality of evidence and strength of recommendation

- The quality of evidence describes the quality of the overall
evidence gathered on the clinical profile of the interven-
tion in relation to the PICO question serving as the basis
of the recommendation. It defines the level of certainty
that the available scientific evidence reflects the true di-
mensions and direction of effects.

- The quality of evidence is ascribed to every recommen-
dation in accordance with the grading system presented
in table I.

«+ The strength of recommendation defines the degree of co-
nviction that the content of the recommendation should
be considered in clinical practice taken into account the
conditions of the target healthcare system. The strength
of recommendations is a derivative of i.a. quality of evi-
dence, absolute and relative strength of intervention and
the level of consensus with regard to implementation in
clinical practice.

- The strength of recommendation is ascribed to every
recommendation in accordance with the grading system
presented in table II.

Presentation of recommendations

« Inordertoensure their unambiguous interpretation, each
recommendation should provide a clear and precise de-
scription of the population group, clinical description, in-
tervention being recommended, alternative approach(es),
and context for which they are intended.

Table I. Quality of evidence

Quality of evidence

| evidence from at least one large randomised, controlled trial
of good methodological quality (low potential for bias)
or meta-analyses well-constructed randomised trials
without significant heterogeneity

If small randomised trials or large randomised trials with
a suspicion of bias (lower methodological quality) or meta-
analyses of such trials or trials with demonstrated significant
heterogeneity

11 prospective cohort studies

\% retrospective cohort studies or case-control studies
V studies without a control group, case reports, expert
opinions

Source: The ESMO Guidelines Committee. (2021). Standard Operating
Procedures (SOPs) for Authors and templates for ESMO Clinical Practice Guidelines
(CPGs) and ESMO-MCBS Scores [9]

Table II. Strength of recommendation

Strength of recommendation

1 recommendation based on high-quality evidence and
a uniform or high-level consensus among the expert group

2A recommendation based on lower-level evidence and
a uniform or high-level consensus among the expert group

2B recommendation based on lower-level evidence and
a moderate-level consensus among the expert group

3! recommendation based on any level of evidence to which
the expert group could not reach consensus
! Category 3 was introduced to ensure compliance with NCCN guidelines and

should be used only in case of NCCN guidelines adoption/adaptation

Source: Own compilation based on The National Comprehensive Cancer
Network [10]

+ The recommendations should use standardized wording
to maintain consistency throughout the guideline.

+ Remarks that describe the context, feasibility and applica-
bility of the recommendation should hold an explicit link
to the recommendation it refers to.

- Recommendations are presented in a clear form that
is easy to follow. For example, they can be numbered, ga-
thered in thematic sections ora summary section, or, optio-
nally, presented as flow charts (preferably using BPMN?2).

Review and quality assessment

- Thefinal draft of guidelines is to be reviewed by all stakehol-
ders mentioned in point: the expert group identifies all ap-
propriate stakeholders. If justified, the stakeholders, especially
patient representatives, are invited to participate in the works.

+ Quality assessment of guidelines is held using the AGREE
Il (Appraisal of Guidelines for Research and Evaluation) [4].

+ Guidelines should undergo an external peer review by at
least two independent reviewers. If the document is to
be published in a peer-reviewed journal, this review can
substitute for the external peer review.
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« Theresults of reviews and quality assessment are discussed
by the guideline development group. The authors should
examine every point and indicate any changes in the
document that arise from the process, or if no changes
are made, they justify the decision.

Updating the guidelines

- The expert group is responsible for constant monitoring
whether the guideline needs to be updated.

- Ifjustified, particular recommendations are updated, espe-
cially when new significant evidence is available, changes
in the health care context take place, or a justified motion
from the stakeholders is submitted.

- Formal assessment of guideline validity is held every two
years.

Glossary of key terms

o The quality of evidence for a single study refers to the
impact of methodological structure of a clinical trial upon
uncertainty of estimation of intervention results for a spe-
cificendpointin a specific population in a single study [11].

« The quality of evidence describes the quality of the
overall evidence gathered on the clinical profile of the
intervention in relation to the defined endpoint. It defines
the level of certainty that the available scientific evidence
reflects the true dimensions and direction of effects in
the context of the conditions of the target healthcare
system. It is also referred to as strength of evidence, trust
in estimations, certainty of evidence, or level of evidence,
as well as level of strength of evidence [11].

« The strength of intervention refers to the effectiveness
of the intervention; it illustrates the magnitude of achie-
vable effect of the new intervention in comparison to
other available options in the population subject to the
recommendation [11].

o The strength of recommendation defines the degree
of conviction that the content of the recommendation
should be considered in clinical practice taking into ac-
count the conditions of the target healthcare system. It is
a derivative of quality of evidence, absolute and relative
strength of intervention and the degree of consensus [11].

Discussion
The approach established within the process allows the deve-
lopment of high-quality guidelines considering the available
resources and target healthcare settings, by allowing to choose
between adoption, adaptation, as well as de novo develop-
ment of either the whole guidelines document or particular
recommendations.
The suggested process has a number of strengths:
1. It is consistent with recognized tools and methods of
guideline development.
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2. ltis flexible in allowing for the use of different guideline
development frameworks depending on the subject and
available resources. Thus, existing evidence syntheses can
be used, if available, avoiding the necessity of conducting
full systematic reviews. At the same time, it helps to identify
gaps in knowledge, which might necessitate a systematic
review.

3. ltallows to build locally contextualized recommendations
by involving local experts and stakeholders to ensure that
the recommendations address local needs and health care
system structure.

While developing the presented approach, the authors
sought to ensure that the methods comply with internatio-
nal standards as far as possible within the resources. While
there are a number of published standards for guideline de-
velopment methodology, AGREE Il [4] is the most recognized
and evidence-based of these [12]. Although the presented
Guideline Methodology aims to be consistent with AGREE |,
it needs to be noted that not all AGREE Il items lie within the
scope of NIO’s statutory activities; that said, these items (or the
reasons for not providing the appropriate data) should still be
addressed in the clinical practice guidelines developed within
the process (tab. Ill).

Conclusions

The presented Methods of Guideline Development were
produced in an attempt to introduce a unified and trans-
parent set of methods of guideline development across
each branch of medicine (at least) and, hence, to tackle the
uncertainties that arise with regard to the diversity of publi-
shed standards for guideline development methodology.
The suggested approach allows to develop high-quality
guidelines within a resource-constrained setting, by allo-
wing to choose between adoption, adaptation, or de novo
development of either the whole document of guidelines
or particular recommendations. At the same time, it is con-
sistent with the recognized tools and methods of guideline
development, such as Grading of Recommendations As-
sessment, Development and Evaluation (GRADE) [13] and
ADAPTE [7], and follows key quality criteria described by
GIN-McMaster [14] and AGREE Il [4].
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Table lll. The sections in presented guideline methodology that address AGREE Il items

AGREE Il items NIO guideline methodology

Scope and purpose

1
2

the overall objective(s) of the guideline is (are) specifically described

the health question(s) covered by the guideline is (are) specifically
described

the population (patients, public, etc.) to whom the guideline is meant
to apply is specifically described

Stakeholder involvement

4

6

the guideline development group includes individuals from all
relevant professional groups

the views and preferences of the target population (patients, public,
etc) have been sought

the target users of the guideline are clearly defined

Rigour of development

7
8
9

14

systematic methods were used to search for evidence
the criteria for selecting the evidence are clearly described

the strengths and limitations of the body of evidence are clearly
described

the methods for formulating the recommendations are clearly
described

the health benefits, side effects and risks have been considered in
formulating the recommendations

there is an explicit link between the recommendations and the
supporting evidence

the guideline has been externally reviewed by experts prior to its
publication

a procedure for updating the guideline is provided

Clarity of presentation

15 the recommendations are specific and unambiguous

16 the different options for management of the condition or health issue
are clearly presented

17 key recommendations are easily identifiable

Applicability

18 the guideline describes facilitators and barriers to its application

19 the guideline provides advice and/or tools on how the
recommendations can be put into practice

20 the potential resource implications of applying the recommendations
have been considered

21 the guideline presents monitoring and/or auditing criteria

Editorial independence

22 the views of the funding body have not influenced the content of the
guideline

23 competing interests of guideline development group members have

been recorded and addressed

1. topic selection

4. methods of guideline development

1. topic selection

1. guideline development group
1. guideline development group

8. review and quality assessment

1. topic selection

4. methods of guideline development
4. methods of guideline development

5. formulating and accepting recommendations

5. formulating and accepting recommendations

5. formulating and accepting recommendations

5. formulating and accepting recommendations

8. review and quality assessment

9. updating the guidelines

7. presentation of recommendations

7. presentation of recommendations

7. presentation of recommendations

5. formulating and accepting recommendations

not applicable

5. formulating and accepting recommendations

not applicable

not applicable

2. conflict of interest

Note: Wherever 'not applicable”is used, it is understood as not within the scope of NIO's statutory activities. Particular tasks associated with these quality items are held by other
institutions within the Polish healthcare system
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Melanoma metastases to the intestines — presentation
and management
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Figure 1. A 49-year-old male with melanoma (pT1NOM1c); a PET scan,
a transverse view — a rectosigmoid tumor involving the rectovesical
space, 94 x 71 x 67 mm (AP X TR x CC), standardized uptake value
(SUV):11.1

A 49-year-old male, in follow-up due to melanoma on the
back (Clark Ill, Breslow 0.8 mm — pT1NO0), 4.5 years after a re-
excision with a sentinel lymph node biopsy, presented with
a cramping, epigastric pain, nausea, vomiting, and 10 kg
weight loss. A PET scan revealed a mass in pelvis (fig. 1).
The patient underwent sigmoidectomy and resection of in-
filtrated loops of the small bowel with adjacent mesentery,
followed by a stapled side-to-side ileo-ileal and end-to-end
colorectal anastomosis. The pathological report confirmed
a metastatic melanoma of the small intestine, infiltrating the
sigmoid colon and involving mesenteric lymph nodes (8/20;
0/20 mesorectal LN); BRAF(+). The patient received BRAF/MEK
inhibitors and anti-PD-L1 immunotherapy (vemurafemib+

cobimetinib+atezolizumab). Patient has no sign of disease
(9 years after first diagnosis, 4 years after laparotomy). Mela-
noma may metastasize to the lymph nodes, skin, lungs and
pleura, brain, liver, bones, adrenal glands, and gastrointestinal
tract. Metastases to the small bowel are rare (1-5%), yet mela-
noma is the malignancy that most frequently metastasizes
to the small intestine (1/3 of all cases). Patients with a newly
diagnosed locally advanced melanoma (T4) should undergo
an abdominal/pelvic CT to exclude metastases. Melanoma
patients who experience abdominal pain and/or distension,
nausea/vomiting, hematochezia/melena should be reevalu-
ated with CT/MRI/PET. Patients with isolated bowel metastases
or presenting with bowel obstruction, severe bleeding, per-
foration should be reffered to surgery with metastasectomy
(including regional lymph nodes). Adjuvant systemic therapy
is advised, with a regimen depending on a BRAF gene mu-
tation. Despite intestinal metastases, a prolonged survival
is possible with appropriate management [1, 2].
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Hepatocellular cancer and colorectal liver metastasis
treatment in the older population
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More than 60% of patients with primary and secondary liver tumors are older than 65 years. Thanks to improvements in
radiological staging, anesthesia, surgical technique, and perioperative care it is possible to offer complex liver surgery to
older patients. However, chronological age or functional status alone should not be a contraindication for multimodal
radical treatment in older patients. Fit patients, according to the Comprehensive Geriatric Assessment, should be qualified
for the same treatment as younger patients to ensure the same outcomes. Prefrail patients should undergo prehabilita-
tion, and be reevaluated. Frail patients should be discussed in an oncogeriatric meeting. All patients with liver malignant
tumors must be operated on in high-volume hospitals by an experienced surgeon. The introduction of parenchymal
sparing surgery (instead of a major resection) in combination with other treatment tools, minimal invasive techniques,
and enhanced postoperative recovery demonstrated being beneficial for older patients. In particular, frail, older patients

can benefit from the wide variety of treatment options.

Key words: hepatocellular cancer, colorectal liver metastasis, older population, liver resection

The key components of successful oncologic liver surgery are:
the ability to achieve an RO resection, to maintain an appro-
priate vasculature and biliary system and to leave a sufficient
functional liver parenchyma [1]. Thanks to improvements in
radiological staging, anesthesia, surgical technique (under-
standing of segmental liver anatomy, parenchymal preserving
surgery, bleeding control), and perioperative care it was po-
ssible to offer complex liver surgery to older patients. This is
particularly important because, more than 60% of patients with
primary and secondary liver tumors are older than 65 years at
the moment of diagnosis [2].

At present, there are no treatment guidelines dedicated
to older patients. The main reason for this situation is still
the underrepresentation of older patients in trials regarding
liver resection. In the majority of the published studies, only
15-20% of patients were older than 70 years [2]. Therefore, the

extrapolation of such results on the geriatric population can
lead to inappropriate treatment decisions.

Normal aging of the liver

Several age-related changes can be observed in liver physiology.
The most important are: a decrease in liver weight and volume
(up to 25%), decrease in the hepatic blood flow (up to 40%),
an increase in the hepatic dense body compartment, shifts in
the expression of a variety of proteins, and a decrease in bile
flow and bile acid secretion [3-8]. These changes influence the
liver's metabolic function, regeneration capacity, and immunity
[3-8], which, in turn, may result in an increased risk of postope-
rative liver failure, drug-induced liver damage, and sepsis [3-10].
25-30% of a total healthy liver volume needs to be preserved
after the resection. However, in the case of patients with liver
cirrhosis, steatosis or fibrosis, a larger remnant of the organ
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needs to be intact. Despite preoperative evaluations, liver failure
occurs in up to 5% patients in the postoperative period, parti-
cularly often in older patients [11]. Tzend et al. did not observe
a significant difference in the preoperative LiMAXx liver function
between young and older patients. However, liver regeneration
is significantly different in older population in the early period.
Age was inversely correlated with liver regeneration potential
during the first postoperative week, without any difference
between young and older patients after one month [12]. None
of the studies analyzed the biologic age.

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.
Chronological age aloneis a poor predictor of cancer treatment
outcomes and toxicities [13]. Current routine pre-operative
assessments cannot adequately identify patients at risk. Many
older adults have unidentified, uncommunicated, and there-
fore unaddressed aging-related conditions that are associated
with poorer outcomes. As a result, the Comprehensive Geriatric
Assessment (CGA) was introduced to help determine the pri-
mary status of the older patient, to diagnose frailty syndrome,
and to identify how to optimize the patient’s condition befo-
re the start of treatment [14-16]. Therefore, more and more
organisations, including the International Society of Geriatric
Oncology, the National Comprehensive Network, the Euro-
pean Organisation for the Research and Treatment of Cancer,
the American College of Surgeons National Surgical Quality
Improvement Program, and the American Geriatric Society
have called for the routine use of the Geriatric Assessment.
Rostoft et al. analyzed the literature regarding the role
of the CGA in predicting the outcome in hepatobiliary and
pancreatic surgery among older patients with cancer. It was
concluded that although there are not many studies, frailty
and elements from the CGA are significantly associated with
negative short- and long-term treatment outcomes in older
patients with hepatobiliary and pancreatic cancers [17].

Clinical characteristics of older HCC patients
Hepatocellular carcinoma (HCC) is the primary tumor of the
liver with the greatest incidence worldwide. It is the fifth most
common neoplasm and the third highest cause of cancer-
-related mortality [18]. The risk of developing HCC increases
with age, reaching the highest incidence in the geriatric po-
pulation during the seventh decade of life. Moreover, improve-
ments in the treatment of chronic liver disease have caused an
increase in the number of potential patients who may develop
HCC [19]. In Europe, HCC older patients are more likely to be
women and to be infected with HCV, less common with HBV.
Moreover, in older patients, HCC develops more commonly
in healthy livers [19]

Liver surgery in older patients with HCC

The Barcelona Clinic Liver Cancer (BCLC) stage system is the
most used tool for treatment planning in patients with HCC.
Based on the characteristics of the tumor, the degree of liver
failure and physical condition, patients are stratified into five
categories:

- very early (BCLCO0),

- early (BCLCA),

- intermediate (BCLC B),

- advanced (BCLC Q),

- terminal (BCLC D).

For the two first stages (BCLC stage 0 and A), there is a wide
range of treatment options including liver resection, liver trans-
plantation, and local ablation. In the BCLC B stage, transarterial
chemoembolization is usually proposed. In turn, in the BCLC
C stage patients are qualified for treatment with Sorafenib. In
the terminal stage (BCLC D), the best supportive treatment
seems the optimal option [20]. There are also other staging
systems. However, none of them is using the comprehensive
geriatric assessment caps earlier or any other geriatric scale
that allows determining frailty.

Concluding recently published studies on older popu-
lations undergoing various liver resections due to HCC, the
morbidity and mortality rates ranged from 9% to 51% and
from 0% to 7.5%, respectively. In high volume hospitals, there
was no difference between younger and older patients in
short-term morbidity, mortality, and length of hospital stay
[21-23]. The 5-year overall survival rate ranged between 26%
and even 75.9% in well-selected older patients. However, surgi-
cal treatment was only possible in up to 14% of older patients,
compared with the younger group (12-28%) [24-27].

The introduction of parenchymal sparing surgery resulted
ina decrease in mortality in older patients compared with older
patients undergoing major hepatectomy [28]. In experienced
hands, laparoscopic and robotic techniques further reduce sur-
gical stress and improve the outcomes. Reported morbidity
ranges were 10-15% and mortality was around 1%, respectively
[29]. However, when analyzing the outcomes, various selection
bias must be considered. A systematic review and meta-analysis,
published in 2019, showed no significant difference in terms of
blood loss, transfusions, liver failure, Clavien-Dindo I1I/IV compli-
cations, postoperative mortality, hospital stay, RO resection, and
operative time between younger and older patients undergoing
laparoscopic hepatectomy [29]. Moreover, the minimal invasive
approach in HCC cirrhotic patients has also the potential to
reduce risk of post-operative liver decompensation and mor-
bidities [30, 31]. However, most of the studied patients were
evaluated based on chronological age, comorbidities, and phy-
sical function — not on the comprehensive geriatric assessment.

Liver transplant in older patients

Data from the United Network for Organ Sharing and the
European Liver Transplant Registry show a significant increase
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in the number of patients over 70 years with end-stage liver
disease who qualified for a liver transplant in the last decade;
it was also one of the fastest-growing patient populations [32].
In the 2019 systematic review and meta-analysis, Gavara et al.
did observe acceptable short- and long-term results. They
also did not find any difference in the risk of complications
between young and older patients [33]. Although long-term
liver transplant results are very good, older patients are rarely
qualified because of their low priority on the list of available
organs [32, 33].

Radiofrequency ablation for older HCC patients
The European Association for the Study of the Liver (EASL)
guidelines recommends RFA as a standard of care for patients
with BCLC stage 0—A, in the case of tumors not suitable for sur-
gical resection [34, 35]. However, in the case of older patients,
the results of published studies are inconsistent. Some of
them report comparable outcomes between young and older
population [36-38]. In turn, others reveal higher complication
rates due to patients’comorbidities, use of antiplatelet or anti-
coagulant drugs, and preoperative low functional levels. The
overall survival rates in the older group were significantly lower
than those in the younger population and the recurrence-free
survival rates were comparable [39].

Transarterial chemoembolization for older HCC
patients

The transarterial chemoembolisation (TACE) is a procedure
combing the transcatheter delivery of an anticancer drug
into the hepatic artery followed by vascular obstruction with
embolic agents [40]. Current guidelines recommend TACE as
the standard of care for patients with multinodular, asympto-
matic tumors without vascular invasion or extrahepatic spread
(BCLC stage B tumors). Recent studies showed that the TACE is
a safe and effective treatment in older HCC patients. The mor-
bidity rate ranged from 4.5% to 27%, without any significant
difference between older and younger patients, including also
contrast medium-induced renal dysfunctions [41]. The 3-year
and 5-year OS ranged between 14.9-48% and 8.4-33.8%,
respectively [42-44].

Immunotherapy for older HCC patients

Sorafenib has shown efficacy in two randomized trials, resulting
in a significant 30% improvement in survival of HCC patients
[45]. The European Association for the Study of the Liver recom-
mends sorafenib as the preferred treatment for patients with
HCC who cannot tolerate potentially more effective therapies,
particularly in the case of preserved liver function (Child-
—Pugh grade A) and advanced tumor stages (BCLC stage C)
[46]. In the case of the older population, it turned out to be
equally safe among older and younger patients with similar
toxicity-related discontinuation rates between these groups
[47]. There was also no difference between these groups
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regarding overall survival and time to treatment failure [48].
After 10 years, another multikinase inhibitor, Lenvatinib, was
approved in first-line treatment [49]. Studies have proven its
non-inferiority compared with sorafenib in cases of overall su-
rvival. Moreover, lenvatinib may have some potential benefits
over sorafenib for patients with HBV chronic infection [49].
Atezolizumab plus bevacizumab as first-line treatment is the
next treatment possibility in the treatment of advanced HCC
[50]. However, we have to wait for further studies including
those on the geriatric population.

Concluding, we need well-designed studies on a larger
group of older patients using various advances of geriatric
oncology. The Comprehensive Geriatric Assessment, evalu-
ation of life expectancy, and analysis of patients'goals should
become routine preoperative instruments allowing for better
selection of older patients for a tailored treatment. They are
proven to correlate much more with the short-and long-term
outcomes in comparison to the currently evaluated factors.
Therefore, Suda et al. proposed the percent life expectancy
(%LE). It is the survival time for each patient divided by the
life expectancy. This parameter may evaluate the benefits of
a given treatment for older HCC patients. The authors showed
that patients aged 80 years or older had the best survival
benefit according to the %LE [52].

Moreover, there are currently many unintentional selec-
tions bias in most of the studies. The physicians tend to qualify
older patients for surgical treatment with a good performance
status and preserved liver function. This might favor similar
outcomes to those of younger patients. In turn, the chrono-
logically oldest patients are often qualified for non-curative
treatment, which might favor poorer prognosis compared
with younger patients [51].

Colorectal liver metastasis in older patients
Recent studies have shown that patients aged 70 and more
who undergo liver resection for colorectal liver metastases
have the possibility to achieve a 5-year survival of 21-44%, with
postoperative morbidity and mortality rates of approximately
20-40% and 0-7%, respectively. This is despite patients under-
going more complex treatment for more extensive disease
[53-62]. The main reason for the outcome improvement is
the introduction of parenchymal sparing liver surgery. It has
been shown to be associated with less surgical stress, fewer
postoperative complications, non-inferior cancer-related out-
comes, and higher feasibility of future resections [63]. There is
also a higher rate of R1 resection. However, it is not associated
with poorer disease free survival [64, 65]. Therefore, major
resection should be limited only to patients where it is the
only curative option.

More and more older patients are getting neoadjuvant
chemotherapy with intend to downstage the disease and to
converse the disease into resectable. It has been proven that
chemotherapy in combination with surgical techniques was



not associated with poorer postoperative outcomes in older
patients in comparison to younger groups [66]. So, excellent
perioperative outcomes can be achieved with morbidity and
mortality of 38.2% and 0.3%, respectively, using parenchymal
sparing liver surgery, chemotherapy, and ablation. That com-
bination should be used to avoid unnecessary major liver
resection [67-71].Implementation of the ERAS program in the
postoperative period may further improve outcomes. A 2015
meta-analysis of randomized controlled trials on the efficacy of
the ERAS program in liver surgery showed that this approach
significantly reduces post-operative morbidity, length of stay,
and accelerates functional recovery [72].

For older patients with unresectable CRLM who meet the
eligibility criteria for radioembolization, 90Y-radioembolisa-
tion microspheres appear to be effective and well-tolerated,
regardless of age. Therefore, the selection of patients for ra-
dioembolization should not include chronological age as an
exclusion factor [73].
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Choroba von Hippla i Lindaua (VHL) oraz stwardnienie guzowate s3 rzadko wystepujacymi schorzeniami uwarunkowa-
nymi genetycznie, nalezagcymi do grupy fakomatoz. W ich przebiegu wystepuje zwiekszone ryzyko rozwoju mnogich

nowotwordw, gtéwnie o charakterze fagodnym, ktére moga ulegac transformacji do formy ztosliwej. Diagnostyka gene-

tyczna obejmujaca identyfikacje wariantu patogennego genéw VHL i TSCT oraz TSC2 umozliwia optymalizacje opieki nad

pacjentami oraz typowanie krewnych obcigzonych mutacja.

Stowa kluczowe: choroba von Hippla i Lindaua, VHL, stwardnienie guzowate, sclerosis tuberosa complex, TSC,

fakomatozy

Choroba von HipplaiLindaua

Choroba von Hippla i Lindaua (Von Hippel-Lindau disease —
VHL, OMIM 193300) zawdziecza nazwe niemieckiemu oku-
liscie Eugenowi von Hippel oraz szwedzkiemu patologowi
Arvidowi Lindau, ktorzy w latach 1904 i 1926 niezaleznie od
siebie opisali zespoty kliniczne charakteryzujace sie wystepo-
waniem guzéw siatkdwki i osrodkowego uktadu nerwowego
(OUN) [1]. VHL jest zespotem uwarunkowanym genetycznie,
predysponujgcym do rozwoju nowotwordw, ktéry dziedzi-
czony jest w sposéb autosomalny dominujacy z niemal petna
penetracja. U okoto 20% chorych mutacja powstaje de novo,
ale nosiciel przekazuje zmiany potomstwu (50% ryzyka prze-
kazania mutacji). W kolejnych pokoleniach obserwowany jest
ciezszy przebieg choroby oraz jej wczesniejsze wystapienie,
tzw. antycypacja genetyczna [2]. Schorzenie rozpoznawane
jestu 1 osoby na 38-91 000, a zapadalno$¢ wynosi 1 na 36-45
000 urodzen [1]. Pierwsze objawy pojawiaja sie juz w drugiej
dekadzie zycia, kryteria rozpoznania spetnione sg u wszystkich
pacjentéw przed ukoriczeniem 70. roku zycia [1]. Po rozpozna-
niu zespotu VHL konieczny jest staty nadzér nad pacjentem.

Dzieki temu mozna wczesnie wykry¢ nowotwory i podjac
wiasciwe leczenie. Pomimo to spodziewana dtugosc zycia 0séb
obcigzonych VHL jest najkrétsza wérdd obcigzonych innymi
dziedzicznymi zespotami zwiekszonego ryzyka zachorowania
na chorobe nowotworowa [3].

W przebiegu tego zespotu dochodzi do tworzenia mno-
gich guzéw o charakterze tagodnym i ztosliwym w obrebie
osrodkowego uktadu nerwowego, oka, narzadéw wewnetrz-
nych — ze szczegdlnym uwzglednieniem nerek, trzustki i nad-
nerczy [4].

Hemangioblastoma (naczyniaki zarodkowe) OUN sg czesto
pierwszym objawem choroby i wystepuja u 72-75% pacjentow
[1]. Moga lokalizowac sie w mézdzku (hemangioblastoma cere-
bell), w rdzeniu przedtuzonym (hemangioblastoma medullae
oblongatae) lub w rdzeniu kregowym (hematoblastoma medul-
lae spinalis). W zaleznosci od lokalizacji i wielkosci prowadza do
réznorodnych objawow klinicznych. Efekt masy guzéw zloka-
lizowanych wewnatrzczaszkowo moze prowadzi¢ do wzrostu
cisnienia $rodczaszkowego objawiajacego sie nudnosciami,
wymiotami, przemieszczeniem struktur mézgowia z wklinowa-
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niem prowadzacym do zgonu. W przypadku guzéw o mniej-
szych rozmiarach moga wystepowac objawy ogniskowe, béle
glowy, badzZ objawy asymptomatyczne. Lokalizacja mézdzkowa
powoduje wystgpienie zaburzer réwnowagji, ktore spotykane sg
réwniez w przypadku guza worka endolimfatycznego (endolym-
phatic sac tumors — ELST), obserwowanego u ok. 15% chorych
zVHL. Guz ten charakteryzuje sie miejscowa ztosliwoscia. Gdy sie
powieksza, niszczy struktury ucha wewnetrznego, piramide kosci
skroniowej, moze naciekac rowniez nerwy czaszkowe (twarzowy
i przedsionkowo-$limakowy). Rozrastajac sie w kierunku moézdz-
ku, prowadzi do zespotu kata mostkowo-mdzdzkowego. Wsrod
objawdw typowych wymieni¢ nalezy catkowita lub czesciowa
utrate stuchu wystepujaca u 95-100% pacjentow, szumy uszne
U 77% pacjentdw, zaburzenia réwnowagi pochodzenia przed-
sionkowego — u 62% pacjentdw i porazenie nerwu twarzowego
— U 8% pacjentéw [1, 5]. Leczenie hemangioblastoma OUN, jak
rowniez ELST jest gfownie chirurgiczne i zalezy od lokalizacji
oraz rozmiaréw guza i ewentualnego naciekania sasiednich
struktur anatomicznych.

Hemangioblastoma siatkdwki (naczyniak wiosniczkowy
siatkdwki, naczyniak krwionosny zarodkowy) opisywane sg
u 50-60% chorych z VHL [6]. W badaniu okulistycznym stwier-
dza sie ostro odgraniczong pomaranczowo-czerwong zmiane
bogato unaczyniong, z wysiekiem $réd- i podsiatkdwkowym.
Zmiany lokalizuja sie w czesci okototarczowej lub na obwodzie
siatkdwki (obszar gérno- lub dolnoskroniowy). U okoto 25%
chorych dochodzi do trwatej utraty widzenia, a wystapienie
zmian mnogich predysponuje do tworzenia kolejnych ognisk [7].

Pacjenci z rozpoznaniem VHL wymagajg statego nadzoru
okulistycznego z uwzglednieniem angiografii fluoresceinowej
(odréznienie tetniczek odzywczych od zytek odprowadza-
jacych), badania ultrasonograficznego (okreslenie srednicy
guza, uwidocznienie ptynu), optycznej tomografii koherentnej
(optical coherent tomography — OCT) (ustalenie miejsca groma-
dzenia ptynu podsiatkdwkowego). W ramach leczenia stosuje
sie fotokoagulacje laserowa, krioterapie, terapie fotodynamicz-
ng, techniki chirurgii witroretinalnej. W ramach farmakoterapii
podejmowane sg proby podawania antagonistow czynnika
wzrostu srodbtonka naczyn (vascularendothelial growth factor
- VEGF) — w przypadku naczyniakéw tylnego bieguna [1, 7].

Rak nerkowokomdrkowy (renal-cell carcinoma — RCC)
wystepuje u ok. 30% chorych z VHL, wywodzi sie z nabtonka
kanalikéw nerkowych. Histologicznie ma najczesciej postac
raka jasnokomdrkowego, rézni sie od postaci wystepujacej
sporadycznie wieloogniskowa manifestacjg oraz wspotwyste-
powaniem torbieli (cyst) nerkowych. Moze tworzy¢ sie obu-
stronnie [1, 8]. Objawy kliniczne w postaci wyczuwalnej masy
guza, bdlu okolicy ledzwiowej oraz krwiomoczu wystepuja
w przypadku guzéw duzych (triada Virchowa). Nowotwory
mniejszych rozmiardw pozostaja bezobjawowe i wykrywane
sa w trakcie przesiewowych badan obrazowych. Mozliwe jest
takze wystgpienie tzw. objawdw paranowotworowych z hiper-
kalcemig zwigzang z wydzielaniem peptydu PTH-podobnego

(PThrP), nadcisnieniem tetniczym, spowodowanym produkcja
reniny przez komorki guza czy poliglobulia — wystepujaca
w efekcie uwalniania z nich erytropoetyny [9].

Podstawowymi metodami diagnostycznymi sg tomogra-
fia komputerowa oraz rezonans magnetyczny. Rozpoznania
histologicznego dokonuje sie po pobraniu fragmentu guza
droga biopsji nerki lub w trakcie nefrektomii, ktéra nalezy do
podstawowych metod terapeutycznych RCC. Leczenie chirur-
giczne w przypadku guzéw matych (ponizej 3 cm) polega na
usunieciu masy guza z marginesem zdrowej nerki. W ramach
farmakoterapii, w stadium zaawansowanym nowotworu, po-
dejmowane s3 proby leczenia inhibitorami kinazy tyrozynowej,
ktére blokuja angiogeneze i kinaze mTOR. Stosowana jest takze
immunoterapia interferonem alfa.

Guz chromochtonny (pheochromocytoma) wystepuje
u ok. 16% pacjentow [1]. Jest to guz wydzielajacy katecho-
laminy, zazwyczaj tagodny, lokalizujacy sie w przebiegu VHL
gtéwnie w nadnerczach, czesto obustronnie, moze przyjmowac
postac¢ wieloogniskowa. Podobnie jak w postaci sporadycznej,
gtownym objawem klinicznym jest nadcisnienie tetnicze (napa-
dowe badz utrwalone), ktéremu moga towarzyszyc bole glowy,
wzmozona potliwos¢. Obserwowane jest napadowe blednie-
cie powtok skérnych, uczucie niepokoju, drzenia, zaburzenia
rytmu serca w postaci tachykardii, migotania przedsionkéw
czy dodatkowych pobudzen komorowych, ktére moga by¢
przyczyna nagtego zgonu sercowego lub przewlektej choroby
serca — kardiomiopatii z rozwojem zastoju w krazeniu ptucnym.

W ramach diagnostyki oznacza sie wolne katecholaminy
lub ich metabolity (kwas wanilinomigdatowy — VMA, metok-
sykatecholaminy) w dobowej zbiérce moczu. Metoksykate-
cholamina moze by¢ réwniez oznaczona w surowicy. W celu
okreslenia lokalizacji guza wykonywane jest badanie tomo-
grafii komputerowej lub rezonans magnetyczny, ewentualnie
scyntygrafia z uzyciem m-jodobenzyloguanidyny znakowanej
jodem (MIBG), ktdra jest szczegdlnie przydatna w rozpozna-
waniu zmian matych i przerzutéw [1]. Metodg przesiewowa
stosowana do wykrywania guzéw o typie pheochromocytoma
jest rowniez USG jamy brzusznej.

Leczenie guzéw chromochtonnych obejmuje resekcje
chirurgiczng (adrenalektomia catkowita badzZ oszczedzajgca)
po przygotowaniu farmakologicznym, w ramach ktérego na-
lezy znormalizowac¢ cisnienie tetnicze krwi oraz akcje serca.
W tym celu stosowane sq alfa blokery — lekiem podstawowym
jest fenoksybenzamina stosowana przez 2 tygodnie przed
planowanym zabiegiem operacyjnym. Terapie alfa blokerami
mozna uzupetni¢ lekami blokujacymi receptory beta, szcze-
golnie u 0séb ze wspotistniejaca tachykardia. Beta blokery nie
moga by¢ stosowane w monoterapii [1]. Pacjenci po zabiegu
usuniecia guza chromochtonnego wymagaja statego nadzoru
w celu wczesnego wykrycia ewentualnej wznowy nowotworu.

Z kolei zmiany w obrebie trzustki maja charakter torbieli
(cyst) lub tagodnych nowotwordw torbielowatych (cystade-
nomas) i wystepujg u duzej czesci pacjentow z chorobg VHL
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—72% [1]. Moga pozostawac bezobjawowe lub — powodujac
ucisk — wptywac na wydolnos¢ edno- i egzokrynng trzustki.
W przebiegu VHL wystapi¢ moga réwniez guzy neuroendo-
krynne trzustki (pancreatic neuroendocrine tumor — PNET).

Wielonarzagdowa manifestacja choroby VHL i zwigzana
Z tym mnogos¢ mozliwych objawdw klinicznych wymagaja
wielospecjalistycznego nadzoru oraz doboru leczenia zgod-
nego z typem zmian u pacjenta. Zasadniczo wyrézni¢ mozna
dwa typy podstawowe schorzenia: 1i2.W typie 2 wyrdznia sie
podtypy a, b, ¢ [10]. Kryteria diagnostyczne obejmuja analize
kliniczng u pacjenta ze stwierdzonym wspotwystepowaniem
mnogich ognisk nowotworowych [1]. Do ustalenia rozpozna-
nia wymagane jest wykrycie:

przynajmniej dwdch guzéw o typie naczyniaka zarodko-

wego centralnego uktadu nerwowego (central nervous

system hemangioblastomas),

przynajmniej jednego naczyniaka zarodkowego osrodko-

wego ukfadu nerwowego i jednego z guzéw nowotwo-

rowych opisanych ponizej,

przynajmniej jednego z guzéw opisanych ponizej oraz

wykrycie mutacji typowej dla VHL lub obecnos¢ krewnego

pierwszego stopnia z rozpoznanym VHL.

Typowe objawy VHL ujete w kryteriach diagnostycznych
obejmuja:

nerwiaka zarodkowego OUN (w tym stwierdzenie he-

mangioblastomy siatkowki), (hemangioblastoma of central

nervous system, including retinal hemangioblastoma),

guza worka endolimfatycznego (endolymphatic sac tumors),

raka nerkowokomorkowego (renal-cell carcinoma),

guza chromochtonnego (pheochromocytoma),

przyzwojaka (paraganglioma, glomus tumor),

guzy neuroendokrynne i/lub liczne cysty trzustki.

Podczas badar okresowych u pacjentéw z rozpoznaniem
VHL potwierdzonym wynikiem testu genetycznego nalezy
wykonywac:

w wieku 0-2 lata — coroczne badanie fizykalne i okuli-

styczne,

w wieku od 2 lat — badanie MR mézgowia i rdzenia krego-

wego — 2 razy w roku; badanie USG jamy brzusznej — co

roku; jezeli zostang stwierdzone torbiele lub guzy — bada-

nie tomografii komputerowej (TK) — co 6 miesiecy,

w wieku od 20 lat — coroczne badanie TK zamiast corocz-

nego badania USG,

w wieku od 60 lat — tomografia komputerowa w kazdym

roku, w ktérym nie byto MRI; w przypadku braku objawdw

badanie MRI - co 3-5 lat [11].

Podloze genetyczne, diagnostyka i poradnictwo
genetyczne

Mutacje w genie supresorowym VHL stanowig podstawe
molekularng rozwoju zespotu von Hippla i Lindaua. Gen VHL
potozony jest na krétkim ramieniu chromosomu 3 (locus p25.3,
MIM*608537), sktada sie z trzech egzondw (642 nukleotydy)
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i koduje wysoce konserwatywne biatko. Obecnos¢ transkryptu
genu jest obserwowana w réznych typach komorek w wielu
tkankach (zaréwno w zyciu ptodowym jak i postnatalnie) [12].
W zaleznosci od miejsca rozpoczecia translacji, zdetermino-
wanego obecnoscig dwdch kodondw metioninowych (star-
towych), powstajg dwie izoformy biatka (pVHL). Jedna skfada
sie z 213 aminokwasow (VHLp,,, ekspresja w cytoplazmie),
druga - ze 160 reszt aminokwasowych (VHLp,,, ekspresja
w jadrze komadrkowym) [13].

Biatko VHL dziata w kompleksach z réznymi biatkami.
Przede wszystkim tworzy kompleks VBC z elonging C oraz
kompleksem elonginy B z kulling-2 i Rbx (wiazanie przez dome-
ne a) [14]. W warunkach fizjologicznych (prawidtowe stezenie
tlenu) kompleks VBC, ktéry posiada aktywnosc ligazy E3 ubikwi-
tyny, odpowiedzialny jest za ubikwitynacje podjednostki alfa
czynnika indukowanego hipoksja 1 (hypoxia-inducible factor 1
- HIF1-q), ktéra prowadzi do jego proteolizy w proteasomie
i w konsekwencji hamuje transkrypcje genéw indukowanych
hipoksja [15]. Domeng odpowiedzialng za wigzanie substratu
7 kompleksem VBC jest domena {3 pVHL, ktéra wigze HIF1-a
poprzez hydroksylowane reszty proliny. W warunkach hipoksji
nie dochodzi do hydroksylacji reszt prolinowych HIF1-a i wig-
zania z pVHL [16]. Skutkuje to akumulacja HIF1-a, w rezultacie
indukowana zostaje transkrypcja genow regulowanych przez
biatko HIF 1 (heterodimer HIF1-ai HIF1-B). Sg to m.in. geny ko-
dujace czynniki wzrostu, takie jak: naczyniowo-srédbtonkowy
czynnik wzrostu (vascular endothelial growth factor — VEGF),
ptytkopochodny czynnik wzrostu (pellet-derived growth factor
- PDGF) i transformujgcy czynnik wzrostu alfa (transforming
growth factor alpha — TGF-a) oraz gen EPO kodujacy erytro-
poetyne. Ponadto kompleks VBC reguluje HIF2-a, HIF3-a oraz
atypowa kinaze biatkowa A [10, 17, 18].

Dysfunkcja biatka VHL powoduje rozregulowanie kon-
troli nad degradacja HIF1-a i wigze sie ze statym wysokim
poziomem HIF (niezaleznie od poziomu tlenu), ktéry prowa-
dzi do nadprodukgji VEGF, PDGF i TGF-a. Jest to najbardziej
prawdopodobny mechanizm molekularny wyjasniajacy nad-
mierng nieprawidtowa proliferacje i angiogeneze w bogato
unaczynionych guzach ze spektrum VHL. Wykazano réwniez,
ze dysfunkcja kompleksu VBC przyczynia sie do rozwoju guzow
chromochtonnych jako rezultat akumulacji atypowej kinazy
biatkowej \. Akumulacja ta prowadzi do nadmiernej ekspresji
czynnika transkrypcyjnego B-jun, ktéry hamuje apoptoze w ko-
morkach grzebienia nerwowego w rdzeniu nadnerczy [10, 19].

Zespot VHL jest dziedziczony w sposéb autosomalnie do-
minujacy i w okoto 80% przypadkdw mutacja jest odziedziczo-
na po jednym z rodzicow (dziedziczenie Mendlowskie, 50%
ryzyko przekazania zmiany). W pozostatych 20% przypadkdw
zmiana powstaje de novo a w wywiadzie rodzinnym nie ma
0s6b, z rozpoznaniem lub z podejrzeniem VHL [13]. Badanie
genetyczne, ktére pozwala okresli¢ status mutacyjny probanda,
jest niezwykle istotne w aspekcie opracowania programu opie-
ki profilaktycznej nad nosicielem mutadji (z uwzglednieniem



ryzyka wystepowania nowotwordw ze spektrum tego zespotu)
oraz objecia poradnictwem genetycznym catej rodziny. Testy
genetyczne moga by¢ ukierunkowane na analize jednego
genu lub panelu gendw zwigzanych z fakomatozami, a w przy-
padku niejednoznacznego fenotypu mozna rozwazy¢ badania
catoegzomowe lub catogenomowe. Najczestszym typem mu-
tacji genu VHL s mutacje typu zmiany sensu (missense, okoto
30-60%), wewnatrzgenowe insercje/delecje, mutacje typu
zmiany ramki odczytu i mutacje miejsc splicingowych. Wszyst-
kie prowadzg do skrécenia biatka stanowig okoto 20-30%.
Okoto 20-40% mutacji to duze delecje obejmujgce niekiedy
caty gen [20].

Dotychczas zidentyfikowano ponad 300 wariantéw pato-
gennych w genie VHL [17]. Obecnos¢ wariantéw patogennych
stwierdzono we wszystkich 3 egzonach. Kodon 167 kodujacy
arginine jest uwazany za tzw. goracy punkt mutacyjny [21].
Choroba charakteryzuje sie zalezng od wieku, petng penetracja
oraz zmienng ekspresja (przyjmuje sie ze okoto 65. roku zycia
penetracja przekracza 90%) [13]. Teoria dwoch uderzer Knud-
sona, ttumaczy rozwdj VHL. Jeden uszkodzony allel obecny jest
we wszystkich komdérkach (mutacja konstytucyjna), a utrata
drugiej kopii (delecja, mutacja punktowa, hipermetylacja se-
kwencji promotorowej) genu jest czynnikiem rozpoczynaja-
cym proces transformacji nowotworowej [22].

Dobrze poznane sg korelacje genotyp—fenotyp. Duze zmia-
ny typu delecji catych egzondw oraz mutacje prowadzace do
skrécenia biatka najczesciej wigzg sie zfenotypem VHL typu 1,
w ktérym wystepuja naczyniaki zarodkowe siatkdweki i osrodko-
wego ukfadu nerwowego, rak nerki, torbiele trzustki, natomiast
nie wystepuje guz chromochtonny. Zmiany patogenne typu
missense s3 zwigzane z VHL typu 2, w ktorym obserwuje sie
wystepowanie guza chromochtonnego. Typ 2 w zaleznosci od
wspdtwystepowania innych manifestacji narzadowych dzieli
sie na typy:

2A (guz chromochtonny, naczyniaki zarodkowe, brak raka

nerki),

2B (guz chromochtonny, naczyniaki zarodkowe, rak nerki),

2C (guz chromochtonny) [13].

Sugerowany jest réwniez typ 1B, charakteryzujacy sie po-
dobnie jak typ 1 brakiem guza chromochtonnego a ponadto
matym ryzykiem rozwoju raka nerki. Typ 1B jest charakte-
rystyczny dla pacjentéw, u ktérych poza delecja genu VHL
stwierdza sie delecje genu BRKT [13].

Identyfikacja wariantu patogennego genu VHL pozwala
na zastosowanie diagnostyki molekularnej u cztonkéw ro-
dziny w celu wytypowania 0séb z grupy ryzyka. Pozwala to
wprowadzi¢ odpowiedni algorytm badan diagnostyczno-
-profilaktycznych orazzmniejszy¢ potrzebe wykonywania pro-
cedur przesiewowych u tych osob, ktére nie odziedziczyty
wariantéw patogennych [23]. W poradnictwie genetycznym
nalezy rowniez wzig¢ pod uwage ryzyko wystepowania mo-
zaicyzmu komarek germinalnych rodzica, ktérego dziecko jest
chore i ma potwierdzong mutacje genowg, natomiast takiej

samej zmiany nie stwierdzono w badaniu rodzicéw. Ponadto
mozliwe jest réwniez istnienie mozaicyzmu somatycznego.
Wiedy tylko w czesci komdrek obecny jest wariant patogenny.
Przebieg choroby w takim przypadku bedzie tagodniejszy i oile
wariant patogenny jest nieobecny w komorkach rozrodczych,
ryzyko choroby u potomstwa jest na poziomie ryzyka popu-
lacyjnego [24].

W Polsce pacjenci z VHL sg objeci programem opieki nad
rodzinami wysokiego, dziedzicznie uwarunkowanego ryzyka
zachorowania na nowotwory ztosliwe — Modut Il -, Profilaktyka
oraz wczesne wykrywanie nowotwordw ztosliwych w rodzi-
nach z rzadkimi zespotami dziedzicznej predyspozycji do no-
wotwordw — siatkdwczak, choroba Von Hippel-Lindau (VHL)"
W ramach programu gwarantowane $wiadczenia zapewniaja
identyfikacje pacjentéw z VHL na podstawie rozpoznania kli-
nicznego, analize molekularng — badanie genetyczne, oraz
prowadzenie opieki nad pacjentem. Opieka ta objemuje:

coroczng konsultacje lekarska,

MRI gtowy i rdzenia kregowego od 11. roku zycia (co 1-3

lata, w zaleznosci od zmian obecnosci OUN),

USG jamy brzusznej (corocznie),

TK (lub MRI) jamy brzusznej (co 2-3 lata),

konsultacje okulistyczng od 1. roku zycia; badanie dna oka

w lustrze Goldmana od 6. roku zycia.

W zwigzku z powyzszym kluczowa jest identyfikacja osob
zgrupy ryzykaijak najwczesniejsze wprowadzenie badan prze-
siewowych u bezobjawowych nosicieli patogennej zmiany.
Dlatego tez uzasadnione jest wykonywanie u dzieci z rodzin
obarczonych krytyczng mutacjg, testow genetycznych w kie-
runku mutacjigenu VHL. Ponadto, u rodzin ze zidentyfikowang
mutacja mozliwe jest rowniez wykonanie badar prenatalnych
oraz preimplantacyjnych [21].

Stwardnienie guzowate
Stwardnienie guzowate (sclerosis tuberosa complex = TSC), zwa-
ne réwniez chorobg Bourneville'a-Pringle’a, jest schorzeniem
dziedziczonym autosomalnie dominujaco, z petng penetracja
i réznorodnym stopniem ekspresji. W okoto 75% przypadkow
TSC mutacja powstaje de novo. Czestos¢ wystepowania cho-
roby w populacji ogélnej wynosi 1:6800-1:17 300 [25, 26].

Cechga charakterystyczna stwardnienia guzowatego jest
tworzenie guzéw hamartomatycznych w obrebie skory, cen-
tralnego ukfadu nerwowego, nerek, ptuc i serca. Charakte-
rystyczna triada objawdw obejmuje opdznienie umystowe,
padaczke oraz naczyniakowtdkniaki skéry typu Pringle’a (an-
giofibroma), ktére pojawiajg sie juz we wczesnym dziecinstwie
i maja postac zéttorézowych grudek na powierzchniach fojo-
tokowych twarzy (nos, przysrodkowe czesci policzkéw, czoto).
Wystepuja one niemal u 90% chorych, ich liczba zwieksza sie
w okresie dojrzewania. Dajg niepozadany efekt kosmetyczny,
moga samoistnie krwawic [26].

Innymi zmianami skornym obserwowanymi w przebiegu
TSC s plamy odbarwieniowe w ksztatcie liscia (leaf-shaped
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leukoderma), lokalizujgce sie czesto na owtosionej skorze gto-
wy. Daja obraz charakterystycznego odbarwionego pasma
wioséw wyrastajacego ze zmiany. Spotyka sie ponadto plamy
typu confetti w postaci bezbarwnych znamion na wyprost-
nych powierzchniach konczyn, plamy szagrynowe na tutowiu
w okolicy krzyzowej czy widkniaki pfaskie w okolicy czotowej
— U 25% chorych [27]. Wtékniaki dzigset, podobnie jak wiokniaki
watdéw paznokciowych, zwane guzkami Koenena, pojawiaja
sie gtéwnie u osob dorostych [26].

Objawy nerkowe

Angiomiolipoma jest guzem hamartomatycznym wystepujacym
u 80% padjentéw. Jest nowotworem tagodnym, jednak powiek-
szajac sie, moze spowodowac samoistny krwotok do torebki ner-
ki (zespdt Wunderlicha) lub jej niewydolnos¢, bedac przyczyng
zwiekszonej $miertelnosci wérdd pacjentdw [26]. Rokowniczo
niekorzystne jest réwniez wystapienie raka jasnokomorkowego
nerki, na ktérego chorzy na TSC zapadajg czesciej w porowna-
niu z populacja 0gdlna. Ponadto mutacje obecne w genie TSC2
zwiekszajg ryzyko wystapienia wielotorbielowatosci nerek [28].

Objawy neurologiczne
Padaczka rozpoznana w wieku wczesnodzieciecym, czesto nie-
mowlecym, jest objawem charakterystycznym TSC i wystepuje
u 79-90% pacjentow [26]. Obserwowane s3 ponadto zaburzenia
zachowania ze spektrum autyzmu, ADHD, opdznienie umysto-
we — u ok. 40% chorych [29]. Cze$¢ z tych zaburzer ma zwigzek
ze zmianami strukturalnymi mdézgu, ktére wynikaja z tworzenia
hamartomatycznych guzéw korowo-podkorowych (cortial-
-subcortial tubers) czy podwyscidtkowych guzkédw okotokomoro-
wych (subependymal heterotopic nodules). Podwyscidtkowe guzki
okofokomorowe mogg by¢ punktem wyjscia dla ztosliwego guza
zwanego gwiazdziakiem podwyscidtkowym olbrzymiokomaorko-
wym (subependymal gigant cell astrocytoma), ktéry rozrastajac sie
w komorach bocznych mézgu, moze powodowac niedrozno$¢
otwordw Monro, powiekszenie komér, wodogtowie i zgon pacjenta.
Podstawa diagnostyki sg badania obrazowe mdzgowia
uwzgledniajgce tomografie komputerowa, rezonans magne-
tyczny, w ktérym widoczne sg réwniez heterotypie istoty biatej
(white matter linear migration lines) wystepujace u 20-30%
pacjentéw [30].

Objawy ptucne

Limfangiolejomiomatoza (lymphangioleiomyomatosis) jest
jednym z objawdw ptucnych TSC, i jest spowodowana roz-
plemem komaorek miesniowych gtadkich wokét oskrzelii drob-
nych naczyn, czego skutkiem jest przebudowa tkanki ptuc-
nej i tworzenie torbieli. Charakterystyczne objawy to: kaszel,
dusznos¢, krwioplucie. Limfangiolejomiomatoza wystepuje
gtéwnie u dorostych kobiet [25]. U chorych z TSC moze wy-
stapi¢ réwniez wieloogniskowa mikroguzkowa hiperplazja
pneumocytéw, ktéra daje obraz drobnych guzkéw widocznych
w badaniu radiologicznym [31].
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Objawy sercowe

Zmianami ulegajacymi samoistnej inwolucji sa miesniaki
prazkowanokomorkowe (rhabdomyomata), ktére wystepuja
u najmtodszych dzieci i w wiekszosci zanikajg w okresie przed-
szkolnym. U czesci pacjentow moga powodowac zaburzenia
rytmu serca, a niekiedy prowadzi¢ do jego niewydolnos¢ [32].

Objawy oczne

Zmiany oczne wystepujgce w przebiegu TSC to guzki ha-
martomatyczne siatkdwki, ktére pomimo wieloognskowej
manifestacji najczesciej nie powodujg pogorszenia widzenia.
Wyréznia sie guzki ptaskie (flat lesions), typu owoca morwy
(mulberry leasions) i mieszane (transitional lesions) [33].

Wielorakos¢ objawéw klinicznych oraz zréznicowana
ekspresja moga stwarzac trudnosci diagnostyczne. Pomocne
w ustaleniu rozpoznania, jak réwniez dalszego postepowania
Z pacjentem, sg aktualnie obowiazujace kryteria, ktére zostaty
zaproponowane w 2021 roku na konferencji w Waszyngtonie
[34].

Do rozpoznania choroby wymagane jest spetnienie kry-
teriow wymienionych ponizej (dwdéch duzych lub jednego
duzego i dwdch matych).

Kryteria duze:

plamy odbarwieniowe: >3 plam, >5 mm $rednicy,

naczyniakowtokniaki twarzy (angiofibromas): >3 lub wiék-

niaki ptaskie okolicy czotowej (angiofibromas or fibrous
cephalic plaque): >3,

wiodkniaki okotopaznokciowe, niepourazowe (ungula

fibromas): >2,

plamy szagrynowe (shagreen patch),

mnogie hamartoma siatkdwki (multiple retinal hamarto-

mas),

guzy korowe mazgu (cortical dysplasia),

guzki podwyscidtkowe mdzgu (subependymal nodules),

podwyscidtkowy gwiazdziak olbrzymiokomérkowy (sub-

ependymal gigant cell astrocytoma),

miesniaki prazkowanokomaorkowe serca (rhabdomyomata),

limfangiolejomiomatoza (lymphangioleiomyomatosis),

naczyniomiesniakottuszczak (angiomyolipoma) [2].

Kryteria mate:

zmiany skorne typu konfetti,

mnogie ubytki szkliwa (dental enemal pits): >3,

widkniaki jamy ustnej (intraoral fibroma): >2,

zmiany achromatyczne w siatkdwce (retinal achromic

patch),

mnogie torbiele nerek (multiple renal cysts),

hamartoma w lokalizacji pozanerkowej (nonrenal hamar-

tomas).

Podtoze genetyczne, diagnostyka i poradnictwo
genetyczne

Podstawe genetyczng stwardnienia guzowatego stanowia
warianty patogenne obecne w genach supresorowych TSC1



lub TSC2. Gen TSC1 zlokalizowany jest na dtugim ramieniu
chromosomu 9 (locus q34.13), najdtuzszy transkrypt genu
sktada sie z 23 egzondw (2 pierwsze sg niekodujace, a egzon
5112 ulegajg alternatywnemu splicingowi), koduje biatko ha-
martyne. Gen TSC2 koduje tuberyne, potozony jest na krétkim
ramieniu chromosomu 16 (locus p13.3), najdtuzszy transkrypt
sktada sie z 42 egzondw (egzon 1 niekodujacy, a egzony 25
i 31 ulegaja alternatywnemu splicingowi) [35].

Hamartyna z tuberyna tworza kompleks w ktérym hamar-
tyna odpowiada za jego stabilizacje poprzez superhelikalng
domene (colied-coil), dodatkowo wchodzac w interakcje z in-
nymi biatkami. Natomiast tuberyna petni m.in. funkcje biatka
aktywujacego GTPaze (GTPase activating protein — GAP) mate-
go biatka G Rheb, ktory reguluje/hamuje mTORC1 (kompleks
1 kinazy mTOR, ssaczy cel rapamycyny [mammalian target of
rapamycin kinasel), kontrolujgcy translacje biatek, wzrost i pro-
liferacje komorek. Aktywnos¢ kompleksu hamartyna-tuberyna
jest hamowana przez kinazy biatkowe Akt i p38 MAPK [36].

Dysfunkcja kompleksu hamartyna-tuberyna przyczynia sie
do braku kontroli nad wieloma sciezkami sygnatowymi, w tym
nad $ciezka mTOR. Prowadzi to do jej statej aktywnosci, co za
tym idzie do niekontrolowanych podziatéw komorkowych
i proliferacji, a tym samym do rozwoju tagodnych guzéw ha-
martomatycznych w wielu narzadach [37].

Dotychczas poznano okoto 650 wariantéw patogennych
obecnych w TSCT, najczesciej sg to zmiany prowadzace do
skrocenia biatka. Zmiany rozproszone sg po catym genie i nie
znaleziono miejsc hot spot z wyjatkiem egzonu 15, w ktorym
odnotowano kilka powtarzajgcych sie mutacji. Warianty mis-
sense sg rzadkie i wystepuja gtéwnie w miejscu kodujacym
koniec N biatka, przez co wptywaja na jego destabilizacje
[38]. W genie TSC2 znanych jest okoto 1900 wariantéw pa-
togennych. Rozmieszczone sg w catym genie, a ponad 30%
zlokalizowanych jest w egzonach od 32 do 41, kodujacych
domene karboksylowa zawierajgcg wazne domeny funkcjo-
nalne, w tym GAP [39].

Nie znaleziono korelacji miedzy typem mutacji w TSCT
a fenotypem, ponadto u chorych obserwuje sie Izejszy
przebieg choroby w pordéwnaniu z pacjentami z mutacjami
w TSC2. Kobiety, u ktérych stwierdza sie mutacje w domenie
karboksylowej genu TSC2 (egzony 401 41), sg bardziej narazo-
ne na rozwdj limfangiolejomiomatozy [40]. Ponadto pacjenci
z TSC i wielotorbielowatoscig nerek maja wyzsze ryzyko ciez-
szego przebiegu choroby, jesli obecne sa patogenne warianty
genu TSC2.W przypadku delecji genu TSC2 dochodzi do delecji
genu kodujacego policystyne-1 PKD1 (korice 3’ tych gendw
zachodzg na siebie), powodujac zespdt gendw przylegtych
zwiazany z wczesnym wystapieniem oraz ciezkim przebiegiem
wielotorbielowatosci nerek [41]. Co ciekawe, opisywane s3
rowniez przypadki osdb/rodzin z mutacjami w TSC2, ktore
miaty tagodniejszy przebieg choroby, byty skapoobjawowe
lub asymptomatyczne [42, 43].

Stwardnienie guzowate dziedziczone jest w sposéb auto-
somalnie dominujacy ze znacza przewagg przypadkéw cho-
roby z mutacja de novo. Szacuje sie, ze okoto 70% pacjentow
nie ma w rodzinie nikogo chorego, natomiast pozostate 30%
to przypadki rodzinne [35]. Mutacje w genie TSCT s3 pra-
wie dwukrotnie czestsze w rodzinach w poréwnaniu z forma
sporadyczna. Penetracja mutacji TSCT i TSC2 jest catkowita,
obserwuje sie natomiast zmienng ekspresje choroby [42]. Jej
objawy wystepuja u 0séb, u ktérych druga kopia genu ulega
wyciszeniu na skutek zmian w obrebie sekwencji DNA (mu-
tacji) lub zmian epigenetycznych — teoria dwaéch uderzen
Knudsona [35].

Identyfikacja patogennej zmiany jest niezbedna dla opra-
cowania optymalnego dla pacjenta postepowania profilaktycz-
nego oraz poradnictwa genetycznego obejmujacego jego
rodzine. Ryzyko przekazania przez nosiciela mutacji krytycznej
zmiany potomstwu wynosi 50%. Obecnie w badaniu gene-
tycznym analizowane s3g sekwencje obu kluczowych gendw
oraz zmiany typu delecji/duplikacji. Metoda, ktéra pozwala na
szybka analize sekwencji, jest sekwencjonowanie nastepnej
generadji (next generation sequencing — NGS), natomiast do
analizy delecji/duplikacji rekomendowane sg metody oparte
m.in. na technice MLPA (@amplifikacja sond zalezna od ligacji
[multiplex ligation-depend probe amplification]), FISH (fluore-
scent in situ hybrydization) i aCGH (array comparative genomic
hybridization) [35, 39]. W przypadku niepewnej diagnozy kli-
nicznej mozna rozwazy¢ uzycie testu opartego o wybrany
panel genéw (diagnostyka roznicowa). Okoto 70% mutadji
stwierdzanych jest w genie TSC2, a pozostate 25% w genie
TSCI. Niestwierdzenie obecnosci wariantu patogennego
u osoby z rozpoznaniem klinicznym czesto wigze sie z istnie-
niem mozaicyzmu. W zwigzku z tym do rozwazenia pozostaje
badanie innych tkanek chorego. Ponadto mozliwy jest rowniez
mozaicyzm germinalny u zdrowych rodzicow (bez mutacji),
ktérzy majg chore dziecko [35]. W przypadku identyfikacji
mutacji germinalnej mozliwe jest rowniez przeprowadzenie
testow prenatalnych i preimplantacyjnych [39].

Podsumowanie

Choroba von Hippla i Lindaua oraz stwardnienie guzowate
naleza do grupy fakomatoz — schorzer uwarunkowanych
genetycznie predysponujacych do rozwoju nowotworow
mnogich. Z uwagi na podobienstwo zmian skornych wyste-
pujacych w przebiegu omawianych jednostek chorobowych,
konieczne jest réznicowanie z nerwiakowtokniakowatoscig
11 2 oraz schwannomatoza. Wczesne wykrycie i w konse-
kwencji objecie pacjentéw wielospecjalistycznym nadzorem
poprawia rokowanie, umozliwiajagc wdrozenie leczenia nowo-
twordw w poczatkowym stadium zaawansowania choroby.
Poszerzajgca sie wcigz wiedza genetyczna pozwala coraz
lepiej pozna¢ obie choroby od strony molekularnej. A to
prawdopodobnie pozwoli w przysztosci na wprowadzenie
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leczenia personalizowanego, ktére znacznie podniesie kom-
fort zycia pacjentow.
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s the elimination of cervical cancer now 3 times easier?
One-dose vaccine efficacy has far-reaching implications

Pawet Koczkodaj', Joakim Dillner?, Marta Marczuk'

'Maria Sklodowska-Curie National Research Institute of Oncology, Warsaw, Poland
“Karolinska Institute, Stockholm, Sweden

More and more studies have proven that low trust in vaccines
has become a universal phenomenon, regardless of the region
of the world and type of vaccine [1-3]. Particularly intense
public debate on vaccines efficacy and safety has been (and
still is) visible during the COVID-19 pandemic. A plethora of
misconceptions, myths and fake news on vaccines has come
to the fore recently, causing a lack of trust, not only in COVID-19
vaccines. Searching for new paths to cope with this public
health challenge should be one of the key points of current
international and national health policy agendas. In this con-
text, recent research results look very promising, i.e. a single
dose of vaccination against HPV has a similar efficacy to two
and three doses [4]. These results may have far-reaching impli-
cations — primarily in a public health context, as it may enable
a much faster eradication of HPV regionally and worldwide,
moreover, those reluctant to get the HPV vaccine will be more
likely to take just one dose, rather than three.

Europe’s Beating Cancer Plan launched by the European
Commission at the beginning of 2021 assumes vaccinations
of target population of girls will be at the level of 90% by 2030
as well as acceleration of vaccinations among boys. However,
the document describes a“fully vaccinated”target population,
implying having completed a 3-dose scheme which can be
much more difficult taking into consideration high social HPV
vaccine hesitancy. Moreover, in the coming years (at least 4-5
years), due to rapidly growing demand, there are predictions
of further HPV-vaccine shortages on the world market. Fur-
thermore, despite the plans of new manufacturers to enter
the market, it will take some time to begin efficient production

(even 4 years are needed for manufacturing the final product).
Moreover, legal difficulties impede shifting HPV vaccinations
supplies from one country to another [5]. Discussing all of
these obstacles, it is crucial to significantly increase social
trust in HPV vaccinations. Implementation of the one-dose
vaccination scheme seems to be one of the easiest and most
beneficial ways to achieve this goal. Additionally, faster HPV
eradication can be obtained by combining vaccination and
screening in organised programs [6, 7] and this strategy would
be greatly facilitated if both screening and vaccination could
be completed in a single visit.

The WHO has specifically called for further research on
innovative ways to achieve the elimination goal faster. The fact
that it has also now been shown for the quadrivalent vaccine
(that a single-dose HPV vaccination is as effective as a 3-doses
full scheme), means the results could help to overcome one
of the most important barriers to broad vaccine coverage -
low social trust.
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Wszystkie wyklady z V Kongresu Onkologii Polskiej

dostepne online

Wszystkie osoby, ktére opfacity udziat wV Kongresie Onkologii

Polskiej, otrzymujg bezptatny dostep do nagrar z kongresu.

1. Aby uzyskac¢ dostep do nagran, nalezy wejs¢ na strone:
www.kongres.pto.med.pl.

2. Nastepnie prosimy o zalogowanie sie loginem i hastem
uzytymi podczas rejestracji na kongres.

3. Pozalogowaniu na gorze strony pojawi sie zakfadka:,Sesje
nagrane”.

4. Poszczegdlne nagrania mozna odtworzy¢, klikajac w wy-
brang grafike.

Stanowisko Polskiego Towarzystwa Onkologicznego
w sprawie projektu Ustawy o Krajowej Sieci Onkolo-
gicznej
Wdrozenie Krajowej Sieci Onkologicznej jest jednym z klu-
czowych elementéw przewidzianych w ramach Narodowej
Strategii Onkologicznej przyjetej zgodnie z regulacjami ustawy
o Narodowej Strategii Onkologicznej. Podstawowym celem
w tym obszarze jest utworzenie podmiotow wyspecjalizowa-
nych w diagnostyce i leczeniu wybranych nowotwordw oraz
zapewnienie wszystkim pacjentom onkologicznym najwyzszej
jakosci standardow diagnostyki i leczenia.
Ustawa ma uporzadkowac strukture organizacyjna i wprowa-
dzi¢ nowy model zarzagdzania opiekg onkologiczng, ktére maja
przyczynic sie do usprawnienia organizacji systemu udzielania
Swiadczen opieki zdrowotnej w zakresie onkologii. Projekt
ustawy, ze wzgledu na swa strategiczna i systemowa role, ma
kluczowe znaczenie dla polskiej onkologii. Zaproponowane
w nim rozwigzania organizacyjne i finansowe moga w kolej-
nych latach w istotny sposéb wptynac na dostepnosc i jakosc
diagnostyki oraz leczenia w tym obszarze — przy zastrzezeniy,
ze powinno to odbywac sie zgodnie z,Mapami potrzeb zdro-
wotnych w zakresie onkologii”.

Szczegdty na stronie www.pto.med.pl

Powstata pierwsza polska edycja wytycznych NCCN

W ramach miedzynarodowej wspdtpracy pomiedzy Natio-
nal Comprehensive Cancer Network (NCCN), a Narodowym
Instytutem Onkologii — Panstwowym Instytutem Badawczym
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(NIO-PIB) i Fundacjg Alliance for Innovation opublikowano
pierwsze z kilku wytycznych dla osrodkéw onkologicznych.
Opracowane w wyniku wspdtpracy ekspertdw wytyczne zosta-
ty oparte na dowodach naukowych i konsensusie ekspertow.
Zawierajg najnowsze zalecenia dotyczace leczenia nowotwo-
row raka szyjki macicy. Opracowywane standardy maja na celu
usprawnienie ogoélnoswiatowej opieki nad chorymi na raka,
tak by pacjenci onkologiczni mieli dostep do leczenia na zbli-
zonym poziomie w swoich krajach. Edycja polska wytycznych
jest jedng z pierwszych, jakie udafo sie opracowac w gronie
miedzynarodowych ekspertow, i ktére beda miaty zastosowa-
nie poza Stanami Zjednoczonymi.

Szczegoty na stronie www.pib-nio.pl

Wywiady i artykutly
Prof. Piotr Rutkowski w gronie najczesciej cytowanych
naukowcow 2021
Prof. dr hab. n. med. Piotr Rutkowski znalazt sie w tegorocznym
Swiatowym gronie najczesciej cytowanych naukowcédw — na
liscie ekspertow Institute for Scientific Information™. Od 2001
roku lista Highly Cited Researchers™ zawiera nazwiska na-
ukowcow i socjologow, ktorzy wykazali wyjatkowy wptyw
(w skali globalnej) — odzwierciedlony w publikacjach wielu
artykutéw czesto w ciggu ostatniej dekady cytowanych przez
ich kolegow.

Zrédto: www.pib-nio.pl

Polskie zyczenia onkologiczne na 2022 rok

Kazdy cos sobie zyczy na Nowy Rok, réwniez pacjenciilekarze,
chyba nawet szczegdlnie oni w dobie pandemii. Prof. Maciej
Krzakowski z Narodowego Instytutu Onkologii nie ma wat-
pliwosci: wazne jest, zeby wreszcie w Polsce powstat system
koordynowanego i kompleksowego postepowania w Lung
Cancer Unitach.,Tego sobie zycze na 2022 r.i oczywiscie cho-
rym réwniez” - dodat.

Prof. Piotr Rutkowski, zastepca dyrektora Narodowego Insty-
tutu Onkologii ds. Narodowej Strategii Onkologicznej i badan
klinicznych, twierdzi, ze mimo pandemii wiele sie zmienia
w polskiej onkologii. Bez perturbacji postepujg badania nad
terapiami onkologicznymi, jedynie na poczatku pandemii byty
zaktécenia w badaniach klinicznych, zarowno w Polsce, jak i na



Swiecie. Réwniez jedynie na poczatku byty u nas opdZnienia
w rejestracji nowych lekdw onkologicznych. Na nowej liscie
refundacyjnej mamy nowe leki onkologiczne.

Zrodto: mZdrowie

Dr hab. Adam Maciejczyk: uprzadkowanie organizacji
opieki onkologicznej to duze wyzwanie
Pandemia trwa juz drugi roki nadal wywiera negatywny wptyw
na dostep do opieki onkologicznej w Polsce. Pozytywne jest to,
Ze organizacja pracy szpitali onkologicznych w obecnej fazie
pandemiiznaczaco sie poprawita —mowi dr hab. n. med. Adam
Maciejczyk, dyrektor Dolnoslaskiego Centrum Onkologii, pre-
zes Polskiego Towarzystwa Onkologicznego, kierownik Kliniki
Radioterapii Katedry Onkologii Uniwersytetu Medycznego im.
Piastéw Slgskich we Wroctawiu.
Przede wszystkim nalezy zwréci¢ uwage na potrzebe zwiek-
szenia wykrywalnosci nowotwordw we wczesnych stadiach
oraz obnizenia umieralnosci, w tym réwniez poprzez zwiek-
szenie efektywnosci leczenia. Nowe rozwigzania organizacyjne
(Krajowa Sie¢ Onkologiczna — KSO) maja przyczyni¢ sie do
ograniczania negatywnych zjawisk w polskiej onkologii, takich
jak: fragmentacja opieki, rozproszenie swiadczen i osrodkow
onkologicznych, ktére dotychczas wptywaly bardzo nega-
tywnie na jako$¢ leczenia onkologicznego, a co za tym idzie,
na szanse pacjentow na efektywng opieke.
Uporzadkowanie obowigzujacego systemu, wprowadzenie
KSO i konsekwentna realizacja zadan, ktorych celem jest za-
pewnienie wszystkim pacjentom, bez wzgledu na miejsce
zamieszkania, dostepu do dobrej jakosciowo opieki onko-
logicznej to duze wyzwanie dla naszego catego srodowiska.
Zrodto: Puls Medycyny

Dr hab. Adam Maciejczyk: karta DiLO powinna by¢
specyficzna dla nowotworu

System DiLO i pilotaz Krajowej Sieci Onkologicznej to wzajem-
nie przenikajace sie i uzupetniajace systemy. Konieczne jestich
scalenie. Niezbedna jest tez modyfikacja karty DiLO, tak aby
stata sie karta narzgdowga — wskazuje dr hab. n. med. Adam
Maciejczyk, prezes Polskiego Towarzystwa Onkologicznego.
Pilotaz KSO pozwala na kontrole czasu wykonania procedur,
kompletnosci poszczegdlnych etapdw diagnostyki, a takze na
ocene wptywu tych elementéw na los chorych. Stanowi pod-
stawe do oceny aktualnej sytuacji i umozliwia monitorowanie
efektu wprowadzania zmian.

- System prowadzenia karty DiLO nie uwzglednia bardzo
wielu elementdw. Przede wszystkim nadzoru nad pacjentem
po leczeniu, szczegdinie w nowotworach trudnych do takiej
kontroli, np. w raku pecherza moczowego. W uroonkologii jest

to konieczne. Nie obejmuje takze leczenia ambulatoryjnego,
np. BCG w terapii dopecherzowej — z tym mamy powazny
problem rozliczeniowy. Ponadto nie wyodrebnia chorych
Z WZNOW3 procesu Nowotworowego.
—W tej chwilifaczymy karte DiLO zdanymi medycznymii widzi-
my réznice w mozliwosci wnioskowania na podstawie samych
informacji z karty DiLO oraz na podstawie informacji z karty
uzupetnionych o nasze dane medyczne. Karta DiLO nie jest
odpowiednim narzedziem do monitorowania efektywnosci
diagnostyki i leczenia pacjentdw onkologicznych — tylko wy-
réznia takiego pacjenta w systemie. Pokazuje, ze chory moze
p6j$¢ na badanie i poprosic, aby byto ono wczesniej wykonane,
aczkolwiek nielimitowane badania obrazowe sg juz dostepne
dla wszystkich — wyjasnia dyrektor DCO.

Zrodto: Puls Medycyny

Konferencje i wydarzenia
16 listopada 2021 r. PTO wspdtorganizowato webinar na
temat raportu ,Standardy obstugi pacjentdéw w ramach
leczenia raka piersi” Raport dostepny jest na stronie www.
pto.med.pl.
24 listopada 2021 r. odbyfa sie Konferencja Fundacji Kulskich
pt. ,Recepta na przysztos¢ Europy w obliczu wyzwan spo-
tecznych, ekonomicznych i zdrowotnych po COVID-19. Unia
Europejska, paristwa cztonkowskie, spoteczenstwo obywatel-
skie” Wziat w niej udziat prezes PTO, dr hab. Adam Maciejczyk.
25 listopada 2021 r. zorganizowano 5. Ogdlnopolskie
Forum Kierownikéw Medycznych Laboratoriéw Diagno-
stycznych. Dr hab. Adam Maciejczyk wygtosit wyktad ,Ja-
kos¢ diagnostyki molekularnej warunkiem skutecznosci
procesu leczenia w onkologii”
26 listopada 2021 r. miata miejsce V Konferencja Nauko-
wo-Szkoleniowa ,4R — Radioterapeuci Radioterapeutom
mowig o radioterapii i radiobiologii”z udziatem cztonkdw
Zarzadu Gtéwnego PTO.
1 grudnia 2021 r. w Senacie RP odbyto sie spotkanie po-
Swiecone podsumowaniu efektéw pracy Europejskiej
Specjalnej Komisji do spraw Walki z Rakiem. Uczestniczy-
li w nim cztonkowie ZG PTO - prof. Maciej Krzakowski,
prof. Piotr Rutkowski oraz dr hab. Adam Maciejczyk.
9 grudnia 2021 r. w formie hybrydowej odbyta sie konfe-
rencja Warsaw Summit of European Cancer Strategies”.
Wydarzenie zorganizowali: Narodowy Instytut Onkologii
im. Marii Sktodowskiej-Curie — Paristwowy Instytut Badaw-
czy oraz Ministerstwo Zdrowia. W spotkaniu wzieli udziat
przedstawiciele Instytutéw Onkologicznych ze Stowadji,
Stowenii, Niemiec, Wielkiej Brytanii, Francji, Holandii, Bruk-
seli, Litwy, Wegier i totwy.
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Pembrolizumab for persistent, recurrent
or metastatic cervical cancer

Colombo N., Dubot C., Lorusso D. i wsp.

N. Engl. J. Med., 2021; 385: 1856-1867

Pembrolizumab jest skuteczny w leczeniu chorych na rozsia-
nego lub nieoperacyjnego raka szyjki macicy z ekspresjg 1.
liganda programowanej smierci (PD-L1), u ktérych doszto do
progresji po chemioterapii. Oceniono korzys¢ z dotaczenia
pembrolizumabu do chemioterapii podawanej z bewacyzu-
mabem lub bez niego.

Metody. W podwdjnie zaslepionym badaniu lll fazy chore na
przetrwatego, nawrotowego lub rozsianego raka szyjki macicy
przydzielano losowo w stosunku 1:1 do leczenia pembroli-
zumabem (200 mg) lub placebo (co 3 tygodnie do 35 cykli)
w pofaczeniu z chemioterapia zawierajaca pochodna platyny,
7 bewacyzumabem do decyzji badacza. Pierwszorzedowym
punktem koncowym byt czas wolny od progresji oraz catko-
wity czas przezycia oceniany u chorych z fgcznym dodatnim
wynikiem (combined positive score — CPS) PD-L1 co najmniej
1 w grupie zgodnej z intencjg leczenia oraz u chorych z tacz-
nym dodatnim wynikiem PD-L1 co najmniej 10; CPS PD-L1
oznacza liczbe komorek z ekspresjg PD-L1 podzielong przez
catkowita liczbe zywych komorek nowotworowych pomno-
zona przez 100. Wszystkie wyniki pochodzg z pierwszej analizy
posredniej okreslonej w protokole.

Wyniki. U 548 chorych z CPS PD-L1 co najmniej 1 mediana
czasu wolnego od progresji wyniosta 10,4 miesigca w grupie
leczonych z uzyciem pembrolizumabu i 8,2 miesigca w gru-
pie otrzymujacej placebo (wspdtczynnik ryzyka progresji lub
zgonu 0,62; 95% przedziat ufnosci [confidence interval — Cl]
0,50-0,77; p < 0,001). U 617 chorych w grupie zgodnej z in-
tencja leczenia czas wolny od progresji wyniést odpowiednio
104 i 8,2 miesigca (wspotczynnik ryzyka [hazard ratio — HR]
0,65; 95% Cl 0,53-0,79; p < 0,001). Z kolei dla 317 chorych
z CPS PD-L1 co najmniej 10 czas wolny od progresji wyniost
odpowiednio 10,4 i 8,1 miesigca (wspotczynnik ryzyka 0,58;
95% C10,44-0,77; p < 0,001). Udziat catkowitych 24-miesiecz-
nych przezy¢ w grupie leczonej z uzyciem pembrolizumabu
wyniost 53%, a w grupie otrzymujacych placebo 41,7% (wspot-
czynnik ryzyka zgonu 0,64; 95% Cl 0,50-0,81; p < 0,001) oraz
odpowiednio 50,4% i 40,4% (wspdtczynnik ryzyka 0,67; 95%
C10,54-0,84; p < 0,001) i odpowiednio 54,4% i 44,6% (wspot-
czynnik ryzyka 0,61;95% C10,44-0,84; p = 0,001). Najczestszym
dziataniem niepozadanym w stopniu 3.-5. byfa niedokrwisto$¢
(30,3% w grupie leczonych pembrolizumabem i 26,9% w gru-
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pie otrzymujacych placebo) oraz neutropenia (odpowiednio:
12,4%19,7%).

Whioski. Czas wolny od progresji i catkowity czas przezy-
cia chorych na przetrwatego, nawrotowego lub rozsianego
raka szyjki macicy poddawanych chemioterapii, z lub bez
bewacyzumabu, byty znaczaco dtuzsze dla otrzymujacych
réwnoczesnie z chemioterapia pembrolizumab niz w grupie
stosujgcych placebo.

The effects of the national HPV vaccination
programme in England, UK, on cervical cancer
and grade 3 cervical intraepithelial neoplasia
incidence: a register-based observational study
Falcaro M., Castafion A., Ndlela B. i wsp.

Lancet, 2021; 398: 2084-2092

Szczepienie przeciwko wirusowi brodawczaka ludzkiego (hu-
man papilloma virus — HPV) szczepionka dwuwalentng (Cer-
varix) zostato wprowadzone w Anglii T wrzesnia 2008 roku.
Powszechne szczepienie bylo proponowane dziewczynkom
w wieku 12-13 lat z programem wyréwnawczym dla dziewczat
w wieku 14-18 lat w latach 2008-2010. W badaniu oceniono
wczesne skutki programu szczepienia przeciwko rakowi szyjki
macicy i przeciwko przedinwazyjnemu rakowi szyjki maci-
cy, nazywanemu wewnagtrznablonkowym nowotworzeniem
(cervical intraepithelial neoplasia - CIN) szyjki macicy 3. stopnia
(CIN3).

Metody. W badaniu obserwacyjnym zastosowano rozszerzo-
ny rozktad Poissona dla grupy wiekowej w celu oszacowania
wzglednego ryzyka zachorowania na raka szyjki macicy w trzech
zaszczepionych grupach w poréwnaniu z wczesniejszymi ko-
hortami, ktére nie kwalifikowaly sie do szczepienia przeciwko
HPV. Dane z powszechnego rejestru nowotwordw pobrane
26 stycznia 2021 roku oceniono pod katem rozpoznania raka
szyjki macicy i CIN3 od 1 stycznia 2006 roku do 30 czerwca
2019 roku u mieszkajacych w Anglii kobiet w wieku 20-64 lat.
Wykorzystano trzy zaszczepione grupy, aby uwzglednic réznice
w roku szkolnym, w ktérym zaoferowano szczepionke oraz jej
ogdlnokrajowy zasieg. Analizy dokonano, uwzgledniajgc zmiany
w polityce badan przesiewowych w kierunku raka szyjki macicy
i wydarzenia historyczne, ktére wptynety na zachorowalnos¢
na raka szyjki macicy. Wyniki poréwnano pomiedzy modelami
z uwzglednieniem czynnikéw zaktécajacych.

Wyniki. Wykorzystano dane z 13,7 miliona lat obserwacji ko-
biet w wieku od 20 do mniej niz 30 lat. Szacowane wzgledne



zmniejszenie zachorowalnosci na raka szyjki macicy wedtug
wieku w chwili podania szczepionki wyniosto 34% (95% Cl
25-41) dla wieku 16-18 lat (12. -13. rok szkolny), 62% (52-71)
dla wieku 14-16 lat (10. =11. rok szkolny) i 87% (72-94) dla
wieku 12-13 lat (8. rok szkolny) w poréwnaniu z dobrang
grupa niezaszczepionych. Zmniejszenie ryzyka rozwoju CIN3
wyniosto 39% (95% Cl 36-41) dla wieku 16-18lat, 75% (72-77)
dla wieku 14-16 lat i 97% (96-98) dla wieku 12--13 lat. Wyniki
te byty podobne we wszystkich modelach. Oszacowano, ze
do 30 czerwca 2019 roku w zaszczepionych grupach w Anglii
zachorowan na raka szyjki macicy byto 0 448 (339-556) mniej
niz oczekiwano. Odnotowano takze 0 17 235 (15919-18 552)
mniej rozpoznan CIN3.

Whioski. Po wprowadzeniu programu szczepien przeciw HPV
w Anglii zaobserwowano znaczne zmniejszenie liczby zacho-
rowan na raka szyjki macicy i CIN3, zwifaszcza wsréd dziewczat
zaszczepionych w wieku 12-13 lat. Program szczepien prze-
ciwko HPV prawie catkowicie wyeliminowat raka szyjki macicy
u kobiet urodzonych po 1 wrzesnia 1995 roku.

21-gene assay to inform chemotherapy benefit
in node-positive breast cancer

Kalinsky K., Barlow W., Gralow J. i wsp.

N. Engl. J. Med., 2021; 385: 2336-2347

Ocena ryzyka nawrotu raka piersi oparta na badaniu 21 gendéw
jest klinicznie uzyteczna w przewidywaniu korzysci zchemio-
terapii u chorych nahormonozaleznego, HER2-ujemnego raka
piersi bez zajecia pachowych weztéw chtonnych. U kobiet
7 zajetymi pachowymi weztami chtonnymi rola tej oceny ryzyka
nawrotu raka piersi oraz okreslenia korzysci z zastosowania
uzupetniajacej chemioterapii jest nigjasna.

Metody. W prospektywnym badaniu chore na hormonozalez-
nego, HER2-ujemnego raka piersi z zajeciem 1-3 pachowych
weztéw chtonnych i wskaznikiem nawrotu 25 lub nizszym
(zakres wyniku 0-100; im wyzszy wynik, tym gorsze rokowanie)
przydzielano losowo do wytacznej hormonoterapii lub do
chemioterapii zhormonoterapia. Pierwszorzedowym punktem
koricowym byto okreslenie wptywu chemioterapii na czas
wolny od choroby i wynik oceny wskaZnika nawrotu. Drugo-
rzedowym punktem koricowym byt czas wolny od rozsiewu.
Wyniki. Sposrod 5083 chorych (33,2% przed menopauza
i 66,8% po menopauzie) przydzielonych losowo do leczenia,
w badaniu wzieto udziat 5018. W okreslonej wczesniej, trze-
ciej analizie srodokresowej stwierdzono réznice w korzysci
7 zastosowania chemioterapii w zakresie wydtuzenia czasu
wolnego od choroby w zaleznosci od wystepowania meno-
pauzy (p = 0,008 dla poréwnania korzysci z chemioterapii u ko-
biet przed menopauza i po menopauzie) i przeprowadzono
oddzielne, z gory okreslone analizy. Wéréd kobiet po meno-
pauzie udziat 5-letnich przezy¢ wolnych od choroby wyniost
91,9% wsréd poddanych hormonoterapii oraz 91,3% wsrdd

poddanych chemioterapii i hormonoterapii, bez korzysciz za-
stosowania chemioterapii (wspdtczynnik ryzyka nawrotu cho-
roby lub wystapienia nowego nowotworu pierwotnego [rak
piersi lub inny nowotwor pierwotny] oraz zgonu 1,02; 95% Cl
0,82-1,26; p = 0,89). Wsréd kobiet przed menopauzg udziat
5-letnich przezy¢ wolnych od choroby wynidst 89% w grupie
poddanej wytgcznie hormonoterapii oraz 93,9% w grupie
poddanej hormonoterapii i chemioterapii (wspdtczynnik ry-
zyka 0,60; 95% Cl 0,43-0,83; p = 0,002) z podobng korzyscig
w zakresie przezycia bez rozsiewu (wspodtczynnik ryzyka 0,58;
95% (C10,39-0,87; p=0,009). Wzgledna korzys¢ z chemioterapii
nie wzrosta wraz z wyzszym wskaznikiem ryzyka nawrotu.
Whioski. \Wsrod kobiet przed menopauza, z zajeciem od jed-
nego do trzech pachowych weztéw chtonnych i wskaznikiem
ryzyka nawrotu wynoszacym 25 lub mniej, poddanych che-
mioterapii z hormonoterapig, czas wolny od choroby i wolny
od rozsiewu byt dtuzszy w poréwnaniu z kobietami poddanymi
wytacznie hormonoterapii. U kobiet po menopauzie z podob-
nymi cechami uzupetniajagca chemioterapia nie przyniosta
korzysci.

Evaluation of geriatric assessment and
management on the toxic effects of cancer
treatment (GAP70+): a cluster-randomised study
Mohile S.G., Mohamed M.R., Xu H. i wsp.

Lancet, 2021; 398: 1894-1904

U starszych chorych na zaawansowane nowotwory ryzyko
toksycznych powiktart zwigzanych z leczeniem onkologicz-
nym jest duze. Ocena geriatryczna okresla cechy zwigzane ze
starzeniem sie oraz jest zrodtem wytycznych prawidtowego
postepowania w tej grupie chorych. Zbadano, czy stosowanie
oceny geriatrycznej moze zmniejszy¢ czestos¢ powaznych
dziatan niepozadanych u starszych chorych na zaawansowane
nowotwory poddawanych leczeniu wysokiego ryzyka (np.
chemioterapii).

Metody. Do badania klastrowego z randomizacjg wtaczano
chorych na nieuleczalne guzy lite lub chtoniaki, w wieku 70 lat
i starszych, zco najmniej jedna nieprawidtowa domeng oceny
geriatrycznej, ktérzy rozpoczynali nowy schemat leczenia.
W 40 osrodkach onkologicznych w Stanach Zjednoczonych
losowo przydzielono (1:1) obserwowanych do interwencji
(onkolodzy otrzymali dostosowane do potrzeb podsumowa-
nie oceny geriatrycznej i zalecenia dotyczace postepowania)
lub do zwyktej opieki (onkologom nie przekazano podsumo-
wania oceny geriatrycznej ani zalecen). Pierwszorzedowym
punktem korcowym byt udziat chorych, u ktérych wystapito
jakiekolwiek dziatanie niepozadane stopnia 3.-5. (wg CTCAE
wersja 4.0) w ciggu 3 miesiecy. Dziatania niepozadane byty
odnotowywane prospektywnie przez personel medyczny.
Niezalezna grupa onkologdw analizowata dokumentacje me-
dyczna w celu weryfikacji danych.
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Wyniki. Od 29 lipca 2014 roku do 13 marca 2019 roku wia-
czono do badania 718 chorych. Sredni wiek chorych wynosit
77,2 roku (SD 5,4), a 311 sposréd 718 chorych (43%) stano-
wity kobiety. Srednia liczba nieprawidtowych domen oceny
geriatrycznej wyniosta 4,5 (SD 1,6) i pod tym wzgledem nie
byto znamiennej roznicy pomiedzy grupami. Wieksza liczba
chorych w grupie interwencyjnej w poréwnaniu z grupa
kontrolng byta rasy czarnej w poréwnaniu z innymi rasami
(40 sposrdd 349 chorych [11%] w porédwnaniu z 12 sposrdd
369 chorych [3%]; p < 0,0001) i byta wczesniej poddana che-
mioterapii (104 sposréd 349 chorych [30% ] vs 81 sposréd 369
chorych [22%]; p = 0,016). Mniejsza liczba chorych w grupie
interwencyjnej do$wiadczyta toksycznosci leczenia w stopniu
3.-5.(177 sposrod 349 chorych [51%]) w pordwnaniu z grupg
kontrolng (263 sposréd 369 chorych [71%]; ryzyko wzgledne
[relative rsk — RR] 0,74 (95% Cl 0,64-0,86; p = 0,0001). Chorzy
w grupie interwencyjnej doznali mniejszej ilosci upadkow
w Ciggu 3 miesiecy (35 sposrdd 298 chorych [12%] vs 68
sposréd 329 chorych [21%]; skorygowane RR 0,58, 95% Cl
0,40-0,84; p = 0,035) oraz mozliwe byto u nich odstawienie
wiekszej liczby przyjmowanych lekéw (Srednia skorygowana
roznica 0,14, 95% Cl1 0,03-0,25; p = 0,015).

Whioski. Ocena geriatryczna u starszych chorych na zaawan-
sowane nowotwory zmniejszyta czestos¢ powaznych dziatar
niepozadanych zwigzanych z leczeniem nowotworu. Ocena
geriatryczna wraz z opartym na niej wiasciwym postepowa-
niem powinna stanowic zintegrowany element opieki klinicz-
nej w tej grupie chorych.

Belzutifan for renal cell carcinoma in von Hippel-
-Lindau disease

Jonasch E., Donskov F.,, lliopoulos O. i wsp.

N. Engl. J. Med., 2021; 385: 2036-2046

U chorych zzespotem von Hippla i Lindaua (VHL) ryzyko zacho-
rowania na raka nerkowokomaorkowego jest duze z powodu
inaktywacji genu VHL i konstytutywnej aktywacji czynnika
transkrypcyjnego indukowanego hipoksja 2a (HIF-2a).

Metody. W otwartym jednogrupowym badaniu Il fazy zba-
dano skutecznosc¢ i bezpieczenstwo stosowania belzutifanu
—inhibitora HIF-2a — podawanego doustnie (w dawce 120 mg
na dobe) u chorych na raka nerkowokomaorkowego zwigzane-
go z chorobg VHL. Pierwszorzedowym punktem koricowym
byta obiektywna odpowied? na leczenie (CR lub PR) mierzona
zgodnie z kryteriami RECIST (wersja 1.1). Oceniono réwniez
odpowied? na belzutifan u chorych na nowotwory nie-ner-
kowokomdrkowe oraz bezpieczenstwo stosowania tego leku.
Wyniki. Po obserwacji o medianie wynoszacej 21,8 miesigca
(zakres 20,2-30,1), udziat chorych z obiektywng odpowie-
dzig wynidst 49% (95% Cl 36-62). Odpowiedzi obserwowa-
no roéwniez u chorych ze zmianami w trzustce (47 sposréd
61 chorych [77%]) i zarodkowymi naczyniakami krwionos$ny-
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mi osrodkowego uktadu nerwowego (15 sposréd 50 chorych
[30%)]. Dodatkowo wykazano poprawe u wszystkich chorych
z zarodkowymi naczyniakami siatkdwki (12 chorych [100%)]).
Najczestszymi zdarzeniami niepozadanymi byty niedokrwi-
stos¢ (U 90% chorych) i zmeczenie (u 66%). Siedmiu chorych
przerwato leczenie: czterech z wtasnej woli, jeden z powodu
zdarzenia niepozadanego zwigzanego z leczeniem (zawroty
gtowy stopnia 1.), jeden z powodu progresji choroby w oce-
nie badacza, jeden zmart (z powodu toksycznego dziatania
fentanylu).

Whioski. Belzutifan wykazywat aktywnos¢ u chorych na raka
nerkowokomaorkowego i nowotwory nie-nerkowokomorkowe
zwigzane z chorobg VHL. Stosowanie tego leku byto zwigzane
ze zdarzeniami niepozadanymi gtéwnie stopnia 1.1 2.

Randomized trial of cytoreductive surgery
for relapsed ovarian cancer

Harter P, Sehouli J., Vergote I. i wsp.

N. Engl. J. Med., 2021; 385:2123-2131

Leczenie chorych zwznowa raka jajnika opiera sie gtéwnie na
leczeniu systemowym. Rola zabiegu cytoredukcyjnego w tej
grupie chorych jest niejasna.

Metody. Chore z pierwszym nawrotem raka jajnika, ktéry
wystapit po 6 lub wiecej miesigcach po zakoriczeniu che-
mioterapii z zastosowaniem pochodnej platyny, przydzielano
losowo do zabiegu cytoredukcyjnego i uzupetniajgcej che-
mioterapii zawierajacej pochodna platyny lub wytacznie do
chemioterapii. Kryteriami wigczenia do badania byt dodatni
wynik AGO (Arbeitsgemeinschaft Gyndkologische Onkolo-
gie), okreslany jako: stopien sprawnosci 0 w skali Eastern
Cooperative Oncology Group (ECOG), brak wodobrzusza lub
wodobrzusze mniejsze niz 500 ml oraz catkowita cytoredukcja
w pierwszym zabiegu operacyjnym. Dodatni wynik AGO
pozwala wskazac chore, u ktérych mozna uzyskac catkowita
resekcje. Pierwszorzedowym punktem koncowym byt czas
catkowitego przezycia. Oceniono rowniez jakos¢ zycia i czyn-
niki rokownicze przezycia.

Wyniki. Do leczenia przydzielono losowo 407 chorych, w tym
206 do operacji cytoredukcyjnej i chemioterapii a 201 do
wylacznej chemioterapii. Udziat catkowitych resekcji wynidst
75,5%. Mediana przezycia catkowitego wyniosta 53,7 miesiaca
w grupie operowanej i 46,0 miesiecy w grupie poddanej wy-
facznie chemioterapii (wspdtczynnik ryzyka zgonu 0,75; 95% Cl
0,59-0,96; p = 0,02). Chore po catkowitej resekcji miaty naj-
lepsze wyniki leczenia, z mediang catkowitego przezycia 61,9
miesigca. We wszystkich analizach zaobserwowano korzys$¢
zzabiegu operacyjnego. Jako$¢ zycia w ciggu pierwszego roku
obserwadji nie réznita sie miedzy obiema grupami. Dodatkowo
nie odnotowano zgondw w ciggu 30 dni po zabiegu.
Whioski. U chorych z wznowa raka jajnika operacja cytore-
dukcyjna poprzedzajaca chemioterapie wigzafa sie z dtuzszym



catkowitym przezyciem w poréwnaniu z wyfaczng chemio-
terapia.

Nivolumab versus sorafenib in advanced
hepatocellular carcinoma (CheckMate 459):
a randomised, multicentre, open-label,
phase 3 trial

YauT, Park J., Finn R.iwsp.

Lancet Oncol.,, 2022; 23: 77-90

W badaniu /1l fazy CheckMate 040 zastosowanie niwolumabu
u chorych nazaawansowanego raka watrobowokomaorkowe-
go wigzato sie z dlugotrwatymi odpowiedziami, obiecujgcym
przezyciem oraz akceptowalnym bezpieczenstwem. Poréwna-
no niwolumab i sorafenib w pierwszej linii leczenia chorych na
zaawansowanego raka watrobowokomarkowego.

Metody. W otwartym badaniu lll fazy przeprowadzonym
w osrodkach medycznych 22 krajéw na terenie Azji, Austra-
lii, Europy i Ameryki Pétnocnej, chorzy (powyzej 18. r.z.) na
potwierdzonego histopatologicznie zaawansowanego raka
watrobowokomérkowego, niekwalifikujgcy sie do zabiegu
operacyjnego lub ze stwierdzong progresja po zabiegu ope-
racyjnym albo po leczeniu miejscowym, bez uprzedniego
leczenia systemowego, z wynikiem oceny w skali Child—Pugh
A, w stanie ogélnym 0-1 wedtug kryteriéw ECOG, niezaleznie
od stwierdzenia wirusowego zapalenia watroby, zostali loso-
wo przydzieleni w stosunku 1:1 do leczenia niwolumabem
(240 mg dozylnie co 2 tygodnie) lub sorafenibem (400 mg
doustnie dwa razy dziennie), podawanych do progresji lub
wystgpienia nieakceptowalnej toksycznosci leczenia. Pierw-
szorzedowym punktem koricowym byto catkowite przezycie
oceniane w grupie zgodnej z intencja leczenia. Bezpieczen-
stwo leczenia oceniano u wszystkich chorych, ktérzy otrzymali
przynajmniej jedng dawke leku.

Wyniki. Od 11 stycznia 2016 do 24 maja 2017 roku 743
chorych przydzielono losowo do leczenia (niwolumabem
n = 371; sorafenibem n = 372). W pierwszej analizie mediana
obserwacji dla catkowitego przezycia wynosita 15,2 miesiaca
(IQR 5,7-28,0) wsrdd leczonych niwolumabem i 13,4 miesia-
ca (5,7-25,9) wsréd leczonych sorafenibem. Mediana catko-
witego przezycia wyniosta 16,4 miesigca (95% Cl 13,9-18,4)
dla leczonych niwolumabem i 14,7 miesigca (11,9-17,2) dla
leczonych sorafenibem (wspdtczynnik ryzyka 0,85 [95% Cl
0,72-1,02]; p = 0,075; minimalny czas obserwacji 22,8 miesigca);
poziom znamiennosci okreslony w protokole (p = 0,0419) nie
zostat osiggniety. Najczestszymi dziataniami niepozadanymi
zwigzanym z leczeniem w stopniu co najmniej 3. byty zespot
reka—stopa (1 sposréd 367 chorych [<1%)] w grupie leczonej
niwolumabem vs 52 [14%)] w grupie leczonej sorafenibem),
wzrost stezenia aminotransferazy asparaginianowej (22 [6%]
vs 13 [4%)]) i nadcisnienie tetnicze (0 vs 26 [7%]). Powazne
dziatania niepozadane stwierdzono u 43 chorych (12%) wsroéd

leczonych niwolumabem i 39 (11%) wsréd leczonych sorafeni-
bem. W grupie leczonej niwolumabem stwierdzono 4 zgony
zwigzane z leczeniem za$ wsréd leczonych sorafenibem od-
notowano 1 zgon.

Whioski. Niwolumab zastosowany w pierwszej linii leczenia
nie wydtuzyt znamiennie catkowitego czasu przezycia chorych
na zaawansowanego raka watrobowokomaorkowego w poréw-
naniu z leczeniem sorafenibem, ale zaobserwowano aktyw-
nos¢ kliniczng i korzystny profil bezpieczeristwa. Niwolumab
moze byc rozwazany jako opcja leczenia u chorych, u ktérych
inhibitory kinazy tyrozynowej i leki antyangiogenne sg prze-
ciwwskazane lub ich uzycie wiaze sie ze znacznym ryzykiem.

Adjuvant palbocyklib for early breast cancer:
the PALLAS trial results (ABCSG-42/AFT-05/BIG-
14-03)

Gnant M., Dueck A.C,, Frantal S. i wsp.

J. Clin. Oncol., 2022; 40: 282-293

Palbocyklib jest inhibitorem kinazy zaleznej od cyklin 4 i 6
zatwierdzonym do leczenia zaawansowanego raka piersi. Nie
potwierdzono potencjalnej wartosci dodania palbocyklibu do
leczenia hormonalnego w leczeniu uzupetniajgcym chorych
na raka piersi z obecnoscia receptoréw hormonalnych.
Metody. W prospektywnym badaniu lll fazy PALLAS chore na
wczesnego raka piersi zdodatnimi receptorami hormonalnymi,
bez receptora ludzkiego naskérkowego czynnika wzrostu typu
2, przydzielano losowo do grupy otrzymujacej przez 2 lata
palbocyklib (125 mg doustnie raz na dobe w dniach 1.-21.
28-dniowego cyklu) z uzupetiajgcym leczeniem hormonal-
nym lub do wylgcznej uzupetniajacej hormonoterapii (przez
co najmniej 5 lat). Pierwszorzedowym punktem koncowym
badania byt czas wolny od choroby inwazyjnej (iDFS), a drugo-
rzedowymi: czas wolny od inwazyjnego raka piersi, czas wolny
od rozsiewu, czas wolny od miejscowo-regionalnego nawrotu
i czas catkowitego przezycia.

Wyniki. Sposrod 5796 chorych wigczonych do badania w 406
osrodkach w 21 krajach na catym $wiecie w ciagu 3 lat, 5761
wigczono do grupy leczonej zgodnie z intencja. W koricowej
analizie okreslonej w protokole, przy medianie okresu obserwacji
wynoszacej 31 miesiecy, zdarzenia zwigzane z iDFS wystapity
u 253 sposréd 2884 chorych (8,8%) leczonych palbocyklibem
w skojarzeniu z hormonoterapig oraz u 263 sposréd 2877 cho-
rych (9,1%) poddanych wytacznie hormonoterapii, z podobnymi
wynikami w obu grupach (iDFS po 4 latach 84,2% vs 84,5%; HR
0,96;Cl10,81-1,14; p = 0,65). Nie zaobserwowano znamiennych
réznic w zakresie drugorzedowych punktéw koricowych, a ana-
lizy podgrup nie wykazaty zadnych réznic w poszczegdinych
podgrupach. Nie stwierdzono nowych sygnatéw dotyczacych
bezpieczenstwa stosowania palbocyklibu.

Whioski. W koricowej analizie badania PALLAS dodanie pal-
bocyklibu do standardowej uzupetniajacej hormonoterapii
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nie poprawito wynikéw leczenia chorych na wczesnego raka
piersi zdodatnimi receptorami hormonalnym w poréwnaniu
7 zastosowaniem wytacznie hormonoterapii.

Nivolumab versus placebo in patients with
relapsed malignant mesothelioma (CONFIRM):
a multicentre, double-blind, randomised,
phase 3 trial

Fennell D.A., Ewings S., Ottensmeier C. i wsp.

Lancet Oncol., 2021; 22: 1530-1540

W zadnym badaniu lll fazy nie wykazano poprawy przezycia
chorych na miedzybtoniaka optucnejlub otrzewnej, z progresjg
choroby po chemioterapii zawierajacej pochodne platyny. Ce-
lem badania byfa ocena skutecznosciibezpieczeristwa stosowa-
nia niwolumabu, przeciwciata anty-PD-1, w tej grupie chorych.
Metody. W wieloosrodkowym podwdjnie zaslepionym ba-
daniu lll fazy zgrupa kontrolng stosujaca placebo, przeprowa-
dzonym w 24 szpitalach w Wielkiej Brytanii dorostych chorych
(w wieku >18 lat) w stanie sprawnosci 0-1 wedtug ECOG,
z histologicznie potwierdzonym miedzybtoniakiem optuc-
nej lub otrzewnej i radiologiczng progresja po chemioterapii
pierwszej linii zawierajacej pochodne platyny, przydzielano
losowo (2:1) do leczenia niwolumabem w statej dawce (240 mg
co 2 tygodnie przez 30 minut dozylnie) lub do przyjmowania
placebo, podawanych do progresji choroby lub do 12 miesiecy.
Chorych stratyfikowano wedtug histologii nowotworu (na-
btonkowa vs. nienabtonkowa). Chorzy i prowadzacy leczenie
klinicysci nie znali przydziatu do grup leczenia. Réwnorzedny-
mi pierwszorzedowymi punktami koricowymi byty: oceniany
przez badacza czas wolny od progresji i czas catkowitego
przezycia oceniany zgodnie z intencja leczenia. Wszyscy cho-
rzy przydzieleni losowo do leczenia zostali wigczeni do grupy
bezpieczenstwa, ocenianej zgodnie z przydziatem do grupy.
Wyniki. Od 10 maja 2017 roku do 30 marca 2020 roku do
badania wigczono 332 chorych, sposréd ktérych 221 (67%)
przydzielono losowo do leczenia niwolumabem, a 111 (33%)
do grupy otrzymujacej placebo. Mediana czasu obserwacji
wyniosta 11,6 miesigca (IQR 7,2-16,8). Mediana przezycia
wolnego od progresji wyniosta 3,0 miesigca (95% Cl 2,8-4,1)
wsrdd leczonych niwolumabem w poréwnaniu z 1,8 miesigca
(1,4-2,6) w grupie placebo (skorygowany HR 0,67 [95% Cl
0,53-0,85; p=0,0012), a mediana czasu catkowitego przezycia
— odpowiednio 10,2 miesigca (95% Cl 8,5-12,1) i 6,9 miesigca
(5,0-8,0; skorygowany HR 0,69 [95 % CI 0,52-0,91]; p = 0,0090).
Najczesciej zgtaszanymi zdarzeniami niepozadanymi stop-
nia 3. lub wyzszego zwigzanymi z leczeniem byty biegunka
(u6sposrad 221 chorych [39%] wsrdd leczonych niwolumabem
vsu 2 sposrédd 111 [2%] w grupie placebo) i reakcje zwigzane
z wlewem (6 [3%] w poréwnaniu z 0). Powazne zdarzenia
niepozadane wystapity u 90 chorych (41%) wsréd leczonych
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niwolumabem i u 49 (44%) w grupie placebo.W zadnejz grup
nie stwierdzono zgonéw zwigzanych z leczeniem.

Whioski. Niwolumab moze stanowi¢ korzystna opcje lecze-
nia chorych na ztosliwego miedzybtoniaka, u ktérych doszto
do progresji podczas leczenia pierwszej linii.

Apalutamide plus abiraterone acetate

and prednisone versus placebo plus abiraterone
and prednisone in metastatic, castration-resistant
prostate cancer (ACIS): a randomised, placebo-
-controlled, double-blind, multinational,

phase 3 study

Saad F, Efstathiou E., Attard G. i wsp.

Lancet Oncol., 2021; 22: 1541-1559

U wiekszosci chorych na rozsianego raka gruczotu krokowego
opornego na kastracje (MCRPC) wystapi progresja choroby
prowadzaca do zgonu. Progresja mCRPC jest zwigzana za-
rowno z aktywacjg receptorow androgenowych, jak i pod-
wyzszonym stezenie androgenéw w guzie, jednak obecnie
standardem opiekijest leczenie ukierunkowane na pojedynczy
mechanizm sygnalizacji androgenowej. Celem badania byto
poréwnanie leczenia skojarzonego z uzyciem apalutamidu
i octanu abirateronu, z ktorych kazdy w inny sposéb hamuje 0$
sygnalizacji androgendw, ze standardowym leczeniem mCRPC.
Metody. Podwojnie zaslepione badanie lll fazy z grupa kontro-
Ing otrzymujaca placebo (ACIS) przeprowadzono w 167 szpita-
lach w 17 krajach w USA, Kanadzie, Meksyku, Europie, regionie
Azji i Pacyfiku, Afryce i Ameryce Potudniowej. Do badania
wigczono chorych na mCRPC (w wieku >18 lat), niepoddanych
wczesniej chemioterapii ani leczeniu inhibitorami sygnaliza-
cji biosyntezy androgendw, w trakcie leczenia blokujacego
wydzielanie androgendw, w stanie sprawnosci 0-1 wedtug
ECOG, z wynikiem 3 lub nizszym w odpowiedzi na pytanie
3. w Krétkim Kwestionariuszu Bolu (dotyczacym odczuwania
najgorszego bolu w ciggu ostatnich 24 godzin). Chorych przy-
dzielano losowo (1:1) do przyjmownia apalutamidu 240 mg
raz na dobe w potfgczeniu z octanem abirateronu 1000 mg raz
na dobe i prednizonem 5 mg dwa razy na dobe lub do grupy
otrzymujacej placebo w potaczeniu z octanem abirateronu
i prednizonem, podawanych doustnie w 28-dniowych cy-
klach. Randomizacja byta stratyfikowana wedtug obecnosci lub
braku przerzutéw w narzadach trzewnych, stanu sprawnosci
wedtug ECOG i regionu geograficznego. Chorzy, badacze,
zespotbadawczy i sponsor nie znali przydziatu do leczenia. Nie-
zalezny komitet monitorujgcy dane kontrolowat dane w celu
zapewnienia statego bezpieczeristwa chorych oraz przegladat
dane dotyczace skutecznosci. Pierwszorzedowym punktem
koncowym byto przezycie bez progresji radiologicznej oce-
niane w grupie zgodnej z zamiarem leczenia. Bezpieczenstwo
oceniano u wszystkich chorych, ktérzy otrzymali co najmniej



jedna dawke badanego leku. Badanie zostato zakonczone i nie
prowadzi sie juz rekrutacji.

Wyniki. Od 10 grudnia 2014 roku do 30 sierpnia 2016 roku
przydzielono losowo do leczenia 982 chorych, w tym 492
do stosowania apalutamidu w potgczeniu z abirateronem
i prednizonem oraz 490 do abirateronu z prednizonem.
W pierwotnej analizie (mediana czasu obserwacji 25,7 mie-
sigca [IQR 23,0-28,9]) mediana przezycia bez progresji radio-
logicznej wyniosta 22,6 miesigca (95% Cl 19,4-27,4) wsréd
leczonych z uzyciem apalutamidu w poréwnaniu z 16,6 mie-
sigca (13,9-19,3) w grupie leczonej wytacznie abirateronem
z prednizonem (HR 0,69, 95% C1 0,58-0,83; p < 0,0001). W zak-
tualizowanej analizie (analiza koricowa dla przezycia catkowi-
tego; mediana czasu obserwacji 54,8 miesigca [IQR 51,5-58,4])
mediana czasu wolnego od progresji radiologicznej wyniosta
24,0 miesigce (95% Cl 19,7-27,5) w porownaniu z 16,6 miesigca
(13,9-19,3; HR 0,70, 95% Cl 0,60-0,83; p < 0,0001). Najczest-
szym zdarzeniem niepozadanym stopnia 3.—4., pojawiajacym
sie podczas leczenia, byto nadcisnienie tetnicze (82 sposrdd
490 chorych [17%] otrzymujacych apalutamid w pofacze-
niu z abirateronem i prednizonem i 49 sposrdd 489 [10%]
otrzymujacych abirateron z prednizonem). Powazne zdarzenia

niepozadane zwigzane z leczeniem wystapity u 195 chorych
(40%) otrzymujacych apalutamid w potaczeniu z abirateronem
i prednizonem oraz u 181 (37%) otrzymujacych wyfacznie
abirateron z prednizonem. Zdarzenia niepozadane zwigzane
7 leczeniem, ktore zakoriczyty sie zgonem, wystapity u trzech
chorych (1%) wsréd leczonych z udziatem apalutamidu (u 2 za-
torowosc¢ ptucna, u 1 niewydolnos¢ serca) i pieciu (1%) w grupie
leczone wytacznie abirateronem i prednizonem (1 niewydol-
nos¢ serca, 1 zatrzymanie akgji serca, 1 niedroznos¢ tetnicy
krezkowej, 1 napad padaczkowy i 1 nagty zgon).

Whioski. Pomimo zastosowania aktywnego i ustalonego le-
czenia w grupie kontrolnej, apalutamid w potaczeniu z abirate-
ronem i prednizonem wydtuzyt czas wolny od progresji radio-
logicznej. Potrzebne sg dodatkowe badania w celu okreslenia
podgrup chorych, ktérzy moga odnies¢ najwieksze korzysci
zleczenia skojarzonego, aby poprawic wynikileczenia chorych
na rozsianego raka gruczotu krokowego opornego na kastracje.

Magdalena Drézka
Anna Kaczmarczyk
Anna Kowalczyk

Ewa Szutowicz-Zielinska
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Nowotwory. Journal of Oncology - Best Original Paper Award

Przypominamy o konkursie czasopisma Nowotwory. Journal of Oncology na najlepsza prace
oryginalng opublikowana w danym roczniku. Ogtoszenie wynikéw za 2021 r. nastgpi w pierwszym
kwartale 2022 .

Zapraszamy do sktadania manuskryptow przez nasz system elektroniczny.

Szczegdty na stronie www.nowotwory.edu.pl
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Akademia
Mtodego Onkologa

VIRTUAL MEETING

24 marca 2022 roku

Przewodniczacy Komitetu Naukowego:

prof. dr hab. n. med. Piotr Wysocki
prof. dr hab. n. med. Maciej Krzakowski

www.akademiaonkologa.viamedica.pl

ORGANIZATOR PARTNER PATRONAT MEDIALNY
M e eree
—
VEd Sikamedpl  Bonccn  tvmed
VIA MEDICA = ‘= ool Serwis dla lekarzy specjalistéw
Virtual Meeting jest skierowany tylko do oséb uprawnionych do wystawiania recept lub oséb prowadzacych [=] .E
obrot produktami leczniczymi — podstawa prawna: Ustawa z dnia 6 wrzesnia 2001 r. Prawo farmaceutyczne =]
21-0

(t.j.Dz.U.z2019r. poz. 499).




VIRTUAL MEETING @

NOWOTWORY SKORY 2022
UPDATE DLA CHIRURGOW

Przewodniczacy Komitetu Naukowego:
prof. dr hab. n. med. Piotr Rutkowski

18 marca 2022 roku « 27 maja 2022 roku
o 22 kwietnia 2022 roku « 16 wrzesnia 2022 roku

Szczegdtowe informacje i rejestracja na
stronie internetowej:

ORGANIZATOR PATRONAT PATRONAT MEDIALNY PARTNER
VB : s %
VIA MEDICA tvmed ]’.“"’"k"”e“‘“m"e’“g“.‘pl gﬂ .001.002

www.nowotworyskory.viamedica.pl

Virtual Meeting jest skierowany tylko do os6b uprawnionych do wystawiania recept lub 0oséb prowadzacych obrét produktami leczniczymi — podstawa prawna: Ustawa z dnia 6 wrze$nia 2001 r.
Prawo farmaceutyczne (t. j. Dz.U. 2 2019 . poz. 499).
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