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Health is wealth, but wealth is limited: is health limited?

Fditorial Canceris the second cause of death worldwide. Over the past years, cancer mortality appears
to be subsiding, despite the fact that more people are being diagnosed with cancer. Population

ageing inevitably results is a larger number of cancer patients, which, in turn, contributes to an

. . increase in healthcare expenditure the world over.
Vassilios Barbounis

Moreover, as Dr Kosmidis correctly points out in the current issue’s Position Article (FCO, Vol
4, Issue 4, p. 9 the cost of anti-cancer drugs in Europe doubled between the years 2004 and
2008. Similar phenomena were recorded across the Atlantic as well.

Although the dramatic increase in cost jeopardises insurance funds, it should also be noted that
this increase has contributed to the increase of patient survival. So, the question now is to what
extent society will avail resources for health, in order to benefit a specific group of citizens. For
it is well-known that even though health is priceless, the available resources are limited. The
cost of Health is twice the cost of Defence and Education combined.

Therefore, at least for Greece and other countries lacking such regulations, what is required
is to reach a minimum consent on the cost of each quality-adjusted life-year gained. Specifically
for our country, we need a special organisation charged with technologically assessing the
value of a drug, as well as the capacity of administering it under the current conditions.

The use of biosimilar products -as is described by Mountzios and Boukovinas- may possibly
contribute to a reduction in the prices of this category of very expensive drugs, thereby giving
more patients the opportunity to benefit from their use, at a lower cost for their respective
health systems (FCO, Vol. 4, Issue 4, p. 26). Be that as it may, there still remain numerous
unregulated issues concerning the use of biosimilars that still need addressing.
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How much cancer treatment evolution

can we afford?

Paris A. Kosmidis

Today, cancer is the number one cause of
death in the USA and the number two (after
cardiovascular diseases) in Europe. Each
year, 10 million people are diagnosed with
cancer in the world. Based on recent OECD
data, cancer is responsible for 7.6 million
deaths (13% of all deaths) and the number is
expectedto rise to over 13.1 million in 2030. In
the OECD countries, cancer was responsible
for 28% of all deaths for 2009. Since 1995,
cancer mortality deaths have been dropping
slightly in all OECD countries, except Greece,
Portugal and Estonia, where the rates
remained unchanging. Cancer appears with
an increasing frequency in older people and it
is estimated that 2/3 of patients are over 50
years old. Given that the average lifespan of
people in the western civilisation is currently
80 years of age and is expected to rise further,
it is concluded that the frequency of cancer
cases shall also increase. The good news
comes from the progress achieved over the
past years in cancer prevention, diagnosis, as
well as treatment. Seven in ten people live for
over 5 years with an improved quality of life,
while the number of patients diagnosed with
cancer and living among us is well over 30
million the world over, as compared to a
mere 10 million 35 years ago.

Pharmaceutical industry investments in the
discovery and promotion of these new drugs
are indeed very expensive. Consequently, the
use of such drugs, since they are much more
costly than their predecessors, results in a
significant increase in insurance and welfare
funds expenses in nearly all countries.

In Europe, the cost of administering antican-
cer drugs has doubled in the years between
2004 and 2008. In the States, the respective
cost for cancer treatment amounted to 70
billion dollars. What is impressive, is that the
percentage of per capita income spent on
health each year increases dramatically. A
large part of this percentage corresponds to
pharmaceutical expenses. Projecting these
costs in the future is nothing short of a night-
mare, since cancer is expected to increase in

frequency and anticancer drugs shall become
even more expensive.

Thanks to these drugs, cancer mortality has
decreased and survival has increased. Cancer
patient survival is not the same in all
countries. It depends on the amount of funds
allotted by each country for health in general
and fighting cancer in particular. According to
recent statistics, the increase of expenses
results in longer-term survival. In Europe, a
breast cancer patient shall live (on average)
more in Austria than she would if she were
in a country such as Lithuania or Poland. Data
shows that cancer patient survival is in direct
relation to their country’'s per capita income.
The distribution of resources per cancer pa-
tient also differs from country to country. So,
the amount spent on the health of each pa-
tient corresponds to $6,000 in Luxembourg,
$2,690in Portugal, $2,551 in Slovenia and $818
in Romania. It is, therefore, very easy to
explain the difference in the way cancer
patients are treated, from early diagnosis to
their supportive treatment. Of course, the
question that lingers is just "how much
cancer” can a society, an economy or a state
afford? The truth is that each state is held
hostage by the evolution and progress in the
field of oncology at various levels. The more
organised and well-prepared the state for the
oncoming cancer epidemic, the fewer the
repercussions for its finances; and we do
have such examples. In some countries, the
rendering of services depends on the clinical
cost of treatment. In others, in hinges on the
cost/benefit ratio and in others on the approv-
ed budget for health. At any rate, there is
always an agreement between the state and
healthcare providers.

The state legislates and health providers with
physicians have to operate within the legal
and wider institutional framsework put in place
by the state. Their sincere cooperation is the
sole prerequisite so that both the current and
the next generation of cancer patients shall
continue to enjoy the achievements and
progress of oncology. It is the duty of the state

December 2013
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to distribute its available resources in an efficient and fair
manner, so as to ensure that everyone has access. For such
a thing to happen, though, it takes planning; prevention,
early diagnosis and treatment programmes; utilisation of

experience coming from other countries; and the ability to
predict. At the same time, oncologists, alongside all other
oncological service providers must work together in order to
achieve the common goal.

FORUM of CLINICAL ONCOLOGY
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ABSTRACT

Background: Advanced pancreatic adenocarcinoma (APA) remains a difficult to manage
disease with a high mortality rate. Limited data is available from the Greek Cancer Registry on
patients with pancreatic cancer.

Patients & Methods: The PATHOS multicenter survey aimed at capturing real-world data on
pancreatic cancer disease status in Greece. A standardized questionnaire administered to ten
interviewed physicians specialized in pancreatic cancer, captured data from patient medical
records as well as the physicians’ opinion about limitations of the most common treatment
modalities for APA and the likelihood of using nab-paclitaxel in the metastatic APA population.

Results: During 2011, 187 patients with APA, 63.6% of whom had been diagnosed with
metastatic (Stage V) disease, were treated by the participating physicians. Surgery had been
performed in 39.7% of patients with locally advanced and in 8.4% of those with metastatic APA.
Overall, 62/68 patients with locally advanced disease received chemotherapy (31 adjuvant/
neoadjuvant). Of 119 patients with metastatic disease, 101 received chemotherapy (7 adjuvant;
94 palliative). As part of standard practice, 89% of patients with metastatic APA had received first-
line therapy, mainly with gemcitabine, gemcitabine +erlotinib or FOLFIRINOX. However, various
limitations were reported for gemcitabine +erlotinib and FOLIFIRINOX, underscoring the need
for new treatments. Of the physicians, 80% reported that they were highly likely to use the
combination of nab-paclitaxel/gemcitabine for metastatic APA in the future.

Conclusions: The survey demonstrated that APA in Greece is mostly diagnosed in the
metastatic state and underscored the importance of adding new treatment modalities to the
current therapeutic armamentarium.

Correspondence:

Eirini Tsotra,

“Papageorgiou” General Hospital,
Thessaloniki, Greece

Key words: pancreatic cancer; metastatic pancreatic adenocarcinoma; management;
treatment; frequency; nab-paclitaxel; survey.

INTRODUCTION

Pancreatic cancer is the fourth leading cause
of cancer-related death in the Western world
(1, 2). Notably, despite declines in the mortality
rates of most types of cancer, the pancreatic
cancer mortality rate is rising. For 2013, the
mortality rates were projected to be 8/100,000
for men and 5.5/100,000 for women (2). The
majority of pancreatic cancer patients are
diagnosed with advanced pancreatic ade-
nocarcinomas (APA), including the locally
advanced (stages IIB-Ill) or metastatic (stage
IV) disease stages (1). Pancreatic cancer is

characterized by a lack of symptomatology at
diagnosis and rapid disease progression, both
of which contribute to diagnosis at an advanc-
ed stage and subsequently to unresectable
disease that cannot be cured with available
treatments (3, 4). The 5-year overall survival
rates have been estimated to be 5%, 3% and
1% for patients with disease stages IIB, lll and
IV, respectively (5, 6).

For patients with locally advanced or meta-
static APA, surgery is not curative in nature as
RO resection cannot be achieved. Improve-
ments in surgical techniques and periope-
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rative management have allowed surgery to be performed
in patients previously thought to be unresectable (7).
Guidelines for establishing tumor resectability have been set
forth by the National Comprehensive Cancer Network
(NCCN) (8). The term ‘borderline resectable’ or ‘marginally
operable’ is now commonly used to describe tumors that
cannot easily be clearly classified as resectable or as locally
advanced (7). Neoadjuvant treatment is often employed prior
to surgery with the goal of achieving tumor regression that
will allow RO resection (7, 8). Following resection, adjuvant
chemotherapy (CTx) with or without radiotherapy (RTx] is
used due to the fact that APA is characterized by a high
recurrence rate (9). Adjuvant CTx may be combined with RTx,
but the benefits remain controversial (10).

For patients with locally advanced disease, CTx is the most
common treatment modality, with gemcitabine (GEM) being
the recommended agent (12). Treatment aims at prolonging
survival and at the palliation of symptoms related to the
disease. Chemoradiation may improve survival for patients
with locally advanced APA (13], but this finding is not
consistently supported by available studies (14, 15).

For patients with metastatic disease, CTx is used to decrease
the size of the tumor and offer relief from disease
symptoms, but also to control growth of metastases (4, 14).
Among CTx therapies available for patients with metastatic
disease, GEM was the standard choice for years, offering a
median survival of 6.2 months and a 1-year survival rate of
20% (17). Although there is some controversy, GEM com-
bined with platinum analogues or with capecitabine seems
to confer a survival benefit over GEM monotherapy (17-20).
However, a trial with FOLFIRINOX (the combination of 5-FU,
leucovorin, irinotecan and oxaliplatin) demonstrated a
median survival of 11.1 months vs. 6.8 months for the GEM
arm, thus establishing superiority of FOLFIRINOX for
patients with metastatic APA. Based on this data, and despite
the fact that FOLFIRINOX appears to have a worse safety
profile than that of GEM, FOLFIRINOX is now considered the
first choice for patients with metastatic APA, especially when
they have a good performance status (21).

Despite some progress, further improvements in the
therapeutic options for patients with advanced pancreatic
cancer are needed, and thus enrollment of patients with APA
in clinical trials is encouraged. Several agents with various
mechanisms of action are currently being explored for
patients with APA (22 25). However, for some agents that
have entered early phase clinical trials, results have not met
expectations (22, 23). Positive efficacy results have been
reported in a phase Il trial of GEM in combination with
nanoparticle albumin-bound (nabj®-paclitaxel, while this
combination also demonstrated a favorable toxicity profile
compared to FOLFIRINOX (24) and preliminary evidence
suggests that it is effective even in heavily pretreated
patients, as second- or further line of treatment (25).

Combining recent data on nab-paclitaxel with the fact that
data on patients with APA from the Greek Cancer Registry

is scarce, the present survey aimed at capturing real-
practice data on the incidence and management patterns of
patients with APA in Greece as well as the opinion of Greek
physicians about a promising new treatment modality, i.e.
nab-paclitaxel for metastatic APA patients.

METHODS
Study design

PATHOS was a multicenter survey about advanced pan-
creatic cancer (APC) conducted between April and December
2012 via an interpersonal standardized questionnaire
administered to the interviewed physicians. Ten physicians,
all of whom were oncologists practicing in the hospital
sector in various regions across Greece, participated in the
present survey. The medical oncologists were selected on
the basis of their clinical and research interest in pancreatic
cancer, in accordance with their participation in clinical trials
and their publications in the specific field.

The questionnaire was divided into three parts. For the first
part, physicians were asked to answer questions relating to
their practice and to patients with cancer attending their
hospital-based clinics between February 2011 and January
2012. This first part aimed at ascertaining the frequency of APC
occurrence in Greece and in identifying among patients with
APC those with APA, who would constitute the population for
whom disease characteristics and treatment modalities
would be captured in the second part of the questionnaire. In
the second part of the questionnaire, APA patients were
divided into two groups based on whether they had locally
advanced (stages IIB-Ill) or metastatic disease (stage V), in
order to evaluate differences in the treatment modalities used
for the two groups. Treatment modalities used as part of
standard care as well as in clinical trials were recorded.

The third part of the questionnaire aimed at capturing the
physicians’ opinion about limitations of the most common
treatment modalities of APA and the likelihood of using nab-
paclitaxel in metastatic APA patients.

Survey objectives

The survey had three objectives corresponding to the three
parts of the standardized questionnaire. The first objective
was the assessment of the frequency of APC occurrence in
10 representative centres, (according to geographical
regions, type of hospitals and population coverage) in
Greece. The second objective was the assessment of the
treatment modalities used for patients with locally advanced
and metastatic APA as part of the standard clinical practice,
as well as in clinical trials. Lastly, the survey aimed at
ascertaining physician’s opinion on the currently available
treatment modalities, as well as on using nab-paclitaxel for
the metastatic APA patient population.

Statistical analysis
Descriptive statistical analysis has been performed for all

FORUM of CLINICAL ONCOLOGY
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study data and mainly epidemiological methods were
applied. Continuous variables are presented as number of
observations, mean and standard deviation, as well as
median and range where applicable, while categorical
variables are presented as N, %.

Table 1.
Characteristics of patients with advanced pancreatic
adenocarcinoma (N=187).

N %
RESULTS Newly diagnosed pancreatic adenocarcinoma 166 8717
Physician characteristics Distribution based on potential for surgical management
Of the 10 participating physicians, 4 practiced at hospitals Unresectable, mefastafic ny- &6
located inside Attica, while the remaining 6 practiced at Unresectable, locally advanced 922
hospitals outside of Attica. In terms of hospital type, 4 Rese;table 1053
physicians were practicing in public hospitals, 4 in university . M{irglrjally operable . 9 48
hospitals, 1 in a military hospital and 1 in a private hospital. Distribution based on tumor location
In addition to APA, all physicians had treated patients with Head 17626
breast, lung and ovarian cancer, as well as with soft tissue E;?y éé ]2;;

sarcoma. Of the physicians, 90% (9/10) had treated patients
with melanoma and 20% (2/10) with osteosarcoma.

Frequency of APC and APC patient characteristics

In order to estimate the frequency of APC occurrence, the
physicians were asked to indicate the total number of
patients that had been admitted to their hospital clinic
between February 2011 and January 2012. Of 10 physicians,
8 were able to provide the total number of patients they had
seen in addition to the specific number of patients with APC
they had treated. The respective numbers were 5794 and
171. Thus, the frequency of APC based on data available
from 8 hospitals was estimated at 3.0% (171/5794).

In terms of clinic capacity, during the year before the inter-
view, the mean number of patients that had been seen at
the clinics of the 8 physicians for whom data was available,
was 724+423 patients.

The total number of patients with confirmed APC from the 10
clinics was 191. Of these, 53 had presented in hospitals
located in Attica; 52 in hospitals of Thessaloniki; while the
remaining 86 had presented in hospitals located in other
areas of Greece. The median number of patients with APC

Figure 1.

“One patient with missing data

that presented at the participating hospitals was 20, with a
range of 6-32.

Of the APC patients, 167 (87 4%) were newly diagnosed, while
24 (12.6%) had been diagnosed with APC more than 3
months before they were first seen by the physician. Of the
191 patients with APC who had been treated by the
participating physicians during the 12 months prior to the
interview, 187 (97.9%) had APA and 4 (2.1%) neuroendocrine
tumors of the pancreas (pNET). The characteristics of the
patients constituting the population of interest of the present
survey, i.e. those with APA (N=187) are presented in Table 1.

Among 187 patients with advanced pancreatic adenocarci-
noma, 68 had locally advanced and 119 metastatic disease.
In terms of their distribution according to their Eastern
Cooperative Oncology Group (ECOG) status, the majority
(92.6%) of patients with locally advanced, as well as those
with metastatic disease (73.1%), had ECOG performance
Status 0-1 (Figure 1).

Distribution of patients with APA according to their ECOG performance status.

100%

92.6%

W Locally advanced disease

Metastatic disease

0% 731%

60% A

% Patients

40%

20%

19.3%

7.4% 6.7%
- I 0.0%
0-1 2 23

ECOG performance status
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Figure 2.

Distribution of patients according to their surgical management.

100%
m Locally advanced disease

o 90.8%
Metastatic disease

80%

60%

40%

% Patients

19.1%

20%
20.6%

- 3.4%

5.0%

0%
Yes

Marginal

Surgical treatment

Therapeutic management of patients with APA

Of the 68 patients with locally advanced disease, surgery was
performed on 27 (39.7%) patients (13 were classified as
resectable and 14 as "marginally operable”) (Figure 2). Of the
14 patients who were classified as "marginally operable”, 5
had undergone a whipple procedure, 4 bypass surgery,
while for the remaining 5 patients data about the type of
surgical intervention was not available. Of the patients with
metastatic disease, surgery was performed on 8.4%. Of the
6 patients with metastatic disease who were classified as
“marginally operable” 4 had undergone bypass surgery, 1 a
Whipple procedure and 1 had missing data pertaining to the
type of surgery.

According to the available data, a total of 163 patients re-
ceived CTx. Of the 68 patients with locally advanced disease,
62 (60 with ECOG status 0-1 and 2 with ECOG status 2) had
received CTx, while data was missing for the remaining é

Figure 3.

Chemotherapy in patients with locally advanced disease.

100%

patients. Of patients with ECOG status 0-1 (n =60) receiving
CTx, 29 (48.3%) had received adjuvant therapy (Figure 3).

As regards the 119 patients with metastatic disease, 101
received CTx (81 with ECOG status 0-1, 16 with ECOG status
2 and 4 with ECOG status >3], of whom only 7 received
adjuvant therapy (Figure 4). Data on receiving CTx treatment
was not available for 5 patients with metastatic APA, while 13
did neither receive nor were they scheduled to receive CTx.

Seven patients with locally advanced (stage IIB-Ill) and 28
patients with metastatic disease (stage IV) were treated with
CTx within the framework of a clinical trial. All patients who
were treated with CTx within the context of a clinical trial
received first-line CTx. Of the 10 participating physicians, é
had administered CTx as part of a clinical trial. The most
commonly administered schemes were combinations of
GEM. Specifically, 2 physicians reported the combination
GEM + temsirolimus, 2 reported GEM + lipoplatin, 1 the
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Figure 4.
Chemotherapy in patients with metastatic disease.
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combination GEM + oxaliplatin + irinotecan and 1 the combi-
nation GEM + AMG479 as the most common schemes.

Of the 55 patients with locally advanced (stage IIB-Ill]) disease
who received CTx as standard care (i.e. not in the context of a
clinical trial), 58.2% received adjuvant and 41.8% palliative CTx.
GEM monotherapy was received by 61.8%, combination CTx
by 23.7%, while 9.1% received CTx in combination with erlotinib
targeted therapy (TT) and 5.5% CTx in combination with
radiotherapy (RTx] and only as palliative treatment (Table 2).

Of the metastatic patients (N =73) who received CTx outside
of a clinical trial setting, 65 (89%) received first-line treatment,
27 (37.0%) second-line and 2 (2.7%) third-line treatment. Four
patients (5.5%) received adjuvant therapy, while data was not
available for 4 patients. Of the 65 patients who received first-
line treatment, 46.2% received monotherapy and 27.7%
combination CTx regimens. The most common first-line
treatment modality was GEM monotherapy (Table 3). In

Tahle 2.

terms of second-line treatments for the metastatic APA
population, the three most common second-line treatments
were FOLFOX (29.6% of the patients), capecitabine (14.8% of
the patients) and FOLFIRINOX (14.8% of the patients).

Limitations on current treatment modalities and
physicians” opinion about nab-paclitaxel

Physicians were asked to choose limitations among
prespecified options, on the most common currently
administered treatment modalities for patients with APA,
relating and not relating to the patients.

The list of limitations not relating to the patients included the
choices: "high cost”, “without marketing authorization by the
National Organization for Medicines (EOF)", "not part of the
positive list of reimbursed medicines/ not available in
pharmacies”, "insufficient scientific data”, “other reasons,

specify” and “there are no limitations”. Non-patient related

Predominant regimens for patients with locally advanced APA who received chemotherapy as part of standard care

(outside clinical trial] (N=55).

Monotherapy GEM
GEM + Oxaliplatin
Combination CTx GEM + Cisplatin
FOLFIRINOX
CTx+1T GEM + Erlotinib
5-FU + RTx
i GEM +5-FU +RTx
Patient total

CTx: chemotherapy, TT: targeted therapy, RTx: radiotherapy

Adjuvant Palliative Total
40.0% 218% 61.8%
5.5% 3.6% 9.1%
5.5% - 5.5%
7.3% 18% 9.1%

- 9.1% 9.1%

3.6% 3.6%

- 18% 1.8%

kY] 23 55
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Table 3.

Predominant first line-therapies for patients with metastatic APA who received chemotherapy as part of standard care

according to their ECOG performance status (N=65).

ECOG ECOG ECOG Total
Status 0-1 Status 2 Status >3

Monotherapy GEM 36.9% 7.7% 15% 46.2%
FOLFIRINOX 9.2% - - 9.2%

GEM + Cisplatin 6.2% 15% - 7.7%

Combination GEM + Oxaliplatin 6.2% - - 6.2%
FOLFOX 31% - - 31%

FOLFIRI 1.5% - - 1.5%

CTx+TT GEM + Erlotinib 16.9% 31% 1.5% 215%
5-FU +RTx - - 1.5% 15%

CTx+RTx GEM + RTx 1.5% - - 1.5%
Capecitabine + RTx 1.5% - - 1.5%

Patient total 54 8 8 65

limitations were reported by 50% of the physicians for the
GEM + erlotinib combination, while none of the physicians
reported non-patient relating limitations for GEM
monotherapy and 5-FU/Folinic Acid (Table 4).

The list of limitations relating to the patients included

Table 4.

Therapy limitations not related to the patients

No limitations - Physicians, N

GEM 10
5-FU/ Folinic acid 10
Capecitabine 9
GEM + Cisplatin 9
GEM + Capecitabine 9
FOLFOX 9
FOLFIRI 9
Oxaliplatin + Capecitabine 9
5-FU + RTx 9
GEM + RTx 9
GEM + Oxaliplatin 8
FOLFIRINOX 8
Capecitabine + Erlotinib 7
GEM + Erlotinib 5

“‘comorbid conditions”, “limitations in quality of life",
"adherence”, "high ECOG performance status”’, "adverse
events” “age restriction”, "other reasons, specify” and “there
are no limitations”. According to the physicians there were
no limitations relating to the patients about therapy with

With limitations - Physicians, N/ Type of limitation

1 Without marketing authorization by the National
Organization for Medicines (EQF)

Insufficient scientific data

1 Problems of the Radiotherapy Department

2 1- Insufficient scientific data
1- Twice daily administration
2 1- High cost

1- Without marketing authorization by the National Organization
for Medicines (EOF]

3 2- Insufficient scientific data
1- High cost
5 4- High cost

1- Insufficient scientific data
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Table 5.

Therapy limitations related to the patients.

No limitations - Physicians, N

GEM 10
5-FU/ Folinic acid 10
Capecitabine + Erlotinib 10
GEM + Erlotinib 10
Capecitabine 9
GEM + Capecitabine 9
FOLFOX 9
FOLFIRI 8
Oxaliplatin + Capecitabine 8
5-FU + RTx 8
GEM + RTx 8
GEM + Cisplatin 8
GEM + Oxaliplatin 6
FOLFIRINOX 2

GEM, 5-FU/ Folinic acid, capecitabine + erlotinib or GEM +
erlotinib. Most limitations were reported for FOLFIRINOX.
Specifically, 8 physicians reported patient-related limitations
for FOLFIRINOX, including “adverse events” by 5 physicians
and the choices "high ECOG performance status”, “comorbid
conditions” and "neutropenia” by 1 physician each (Table 5).
All physicians had knowledge of the data pertaining to the
use of nab-paclitaxel for metastatic breast cancer and had
used it for this disease. In addition, 30% reported being aware
of the data regarding use of nab-paclitaxel/GEM for patients
with metastatic APA, but none had used it.

The physicians were given a list summarizing the efficacy
and safety findings from the phase I/Il study of nab-
paclitaxel/GEM in patients with metastatic APA (24) and were
asked to rate the importance and positivity of these findings
using a scale from 0to 10. The results are shown in Table 6.
Overall, the physicians rated efficacy results, specifically the
overall response rate (ORR) and the mean progression-free
survival (PFS) positively (medians of 10 and 9.5, respectively).
Positive ratings were also given for infusion duration and
treatment preparation. The lowest scores given by the
physicians were 1 and 4 and were related to the safety and
dosage regimen, respectively. Neutropenia and neuropathy
were the most common physician-reported safety
concerns. Notably, 80% of the physicians reported that it was
highly likely (score of 10) to use nab-paclitaxel/GEM for

With limitations - Physicians, N / Type of limitation

Comorbid conditions
Adverse events
Age restriction

o N — — —

1- Adverse events/ 1- Age restriction

1- Comorbid conditions

1- Age restriction
2 2- Only for patients that have undergone surgery
2 2- Only for patients that have undergone surgery
2 1- High ECOG performance status

1- Neurotoxicity
4 2- Adverse events

1- Neurotoxicity

1- Difficulty of administration
8 5- Adverse events

1- High ECOG performance status
1- Comorbid conditions
1- Neutropenia

patients with metastatic APA, while 10% each gave a score
of8and 7 [on a0to 10 scale).

DISCUSSION

Surveys are powerful tools for capturing information about
a population of interest. Although surveys cannot establish
a cause-effect relationship, they are useful in providing data
about disease incidence and real-life management patterns
during the time period under study. As data from the Greek
Cancer Registry about the incidence and treatment
modalities of patients with APA, a patient population whose
mortality continues to rise and for which current therapies
are mainly palliative in nature, was not available, the present
survey aimed at filling this gap.

According to the present survey, between February 2011 and
January 2012, APC accounted for about 3% of the cases
presenting with cancer at the participating centers in Greece
with available data. The vast majority of APC patients (97.9%)
had been diagnosed with APA.

Most patients with locally advanced APA (62/68) had received
CTx. Seven of these patients had received CTx in the
framework of a clinical trial while all others as part of
standard practice. Of the patients with locally advanced
(stage IIB-Ill) disease who received CTx as standard care,
58.2% received adjuvant CTx. Adjuvant therapy is commonly
used in this patient population to avoid recurrence (7-9). In
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Table 6.

Physicians’ opinion of clinical efficacy and safety of nab-paclitaxel in patients with metastatic pancreatic adenocarcinoma

according to the results of the phase I/Il trial.

Positivity of the findings Importance of findings
(scale 0 to 10, very poor to very good) (scale 0 to 10, not important to very important)
Median Minimum Maximum Median Minimum Maximum
Overall Response Rate (ORR] 10 7 10 10 7 10
Mean Progression Free Survival (PFS) 95 5 10 10 5 10
Safety 8 1 10 9 7 10
Dosage regimen 85 4 9 85 4 9
Infusion duration 95 8 10 95 7 10
Treatment preparation 95 9 10 9 7 10

accordance with the proposed regimens from the literature,
most patients with locally advanced disease who had
received CTx, either adjuvant or palliative, received GEM
monotherapy (12).

The population of patients diagnosed with metastatic APA
was larger than those diagnosed with locally advanced
disease (119 vs. 68 patients). The metastatic APA population
was mostly managed with CTx (n =101). Many of these
patients (n =28) received CTx in the context of a clinical trial.
For those not participating in a clinical trial (n =73) physicians
favored the literature recommended treatments, i.e. GEM
monotherapy and FOLFIRINOX (17-21). It is notable that
FOLIFIRINOX was only administered to patients with ECOG
status 0-1, which is in accordance with the recommenda-
tions for using this treatment modality only in patients with
a good performance status (21). In terms of second-line
treatments for the metastatic APA population, the three most
common second-line treatments were FOLFOX,
capecitabine and FOLFIRINOX.

However, limitations were reported for common treatments
(especially GEM combinations and FOLFIRINOX) used for
patients with metastatic APA. This finding, combined with
the fact that a significant percentage of metastatic APA
patients participated in clinical trials, underscores the need
for new treatment modalities.

Nab-paclitaxel has shown promise for the metastatic APA
patient population, demonstrating increased ORR, PFS,
prolongation of overall survival and a good toxicity profile (23,
24). Nab-paclitaxel is an albumin bound formulation of
paclitaxel nanoparticles that constitutes a trademark of
Celgene Corporation. This formulation appears to be better
tolerated than soluble paclitaxel (25, 26). Nab-paclitaxel is
currently approved for the treatment of metastatic breast
cancer in adult patients who have failed first-line treatment
for metastatic disease and for whom standard, anthra-
cycline-containing therapy is not indicated (27). Preliminary
reports suggest efficacy of nab-paclitaxel as monotherapy

in a post-first-line setting for the heavily pretreated
pancreatic cancer population (28). Participating physicians
valued the results of the clinical trial with nab-paclitaxel (24)
and were aware of efficacy data for this agent in metastatic
breast cancer. The majority of the participating physicians
were highly likely to use nab-paclitaxel/GEM for the
treatment of metastatic APA.

As with all surveys, the results of the present study are
limited by the fact that the data is as complete and as
accurate as the medical records from which the data was
abstracted. Furthermore, the population of interest was
drawn from 10 hospitals, with considerable heterogeneity in
the size of primary care practices and the number of patients
seen by each physician, thus the conclusions drawn in terms
of treatment management practices are not equally
weighted among the physicians. However, the selection of
the participating hospitals ensured the results reflected the
broad Greek situation and not that limited to the large
hospital centers of Attica and Thessaloniki. In addition, as
regards the limitations of available treatments for the
metastatic APA population, the survey captured the
perceptions of the participating physicians and may not be
generalizable to the entire Greek healthcare oncology
community of physicians.

Despite these limitations, the survey provided much needed
information about management patterns and illustrated an
unmet need that exists for the management of APA patients.
Strengths of the survey lie in the fact that it provided an easy
and cost-effective method to study a population of patients
for whom no data was available in existing databases.
Furthermore, the survey results are representative of the
‘real world', given that the participants were not ‘selected
based on inclusion/ exclusion criteria, as they would have
been in case of a clinical trial.

In conclusion, the present survey demonstrated that the
majority of patients with APC in Greece are diagnosed at the
metastatic stage for which novel treatment modalities are

FORUM of CLINICAL ONCOLOGY



Original Research / 19

needed. The physicians agreed that nab-paclitaxel shows
promise for this patient population and that they may use
this formulation in the future.
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ABSTRACT

Poorly differentiated neuroendocrine tumors constitute a heterogeneous group of tumors that
are increasingly being diagnosed due to improved awareness and identification of specific
immunohistochemical markers. Recent evidence suggests that, although the overall
prognosis of these tumors is worse than that of the most commonly encountered well
differentiated tumors, there is considerable variation between them in terms of response to
treatment and survival rate. Systemic chemotherapy with cisplatin and etoposide remains the
main therapeutic modality but the objective response rate differs by primary site of origin, Kié7
labeling index and other clinical prognostic parameters such as patient performance status.
Although patients with poorly differentiated neuroendocrine carcinoma may respond optimally
to chemotherapy, their median survival still remains relatively poor. This renders imperative
the need for better understanding of the biology of these malignancies and the development
of new treatments.

Key words: poorly differentiated neuroendocrine tumors; neuroendocrine tumors; chemo-

therapy; mTOR inhibitors.

INTRODUCTION

Poorly differentiated neuroendocrine carci-
nomas (PDNECs) represent a heterogeneous
group of small-cell, large-cell and mixed tu-
mors (small- and large-cell) that may occur
in any organ, although in 30% of cases no
primary site can be identified (1). PDNEC are
characterized by a high mitotic rate and a Kié7
labeling index (LI) ranging from 20 to 100% (2).
According to the latest WHO classification,
PDNECs are defined as grade 3 tumors and
have a Ki67 LI of above 20% that may increase
to above 75% in certain small-cell subtypes (2,
3). Initially extrapulmonary PDNECs were
considered to be similar to small-cell lung
cancer (SCLC). Although some have quest-
ioned this rationale, as there are many diffe-
rences between pulmonary and extrapulmo-
nary PDNECs (4, 5), up to now it has not been
possible to design clinical trials for extrapul-
monary PDNECs and therefore SCLC treat-
ment guidelines have been adopted (6).
Recently, several retrospective studies have
appeared demonstrating the heterogeneity of
these tumors and their difference from SCLC
(7-9). This review attempts to present current

data regarding the epidemiology, as well as
recent and potentially evolving therapeutic
modalities.

EPIDEMIOLOGY & CLASSIFICATION OF
PDNECs

As extrapulmonary PDNECs are rare, there
are relatively few epidemiological studies,
mainly describing the most common small-
cell subtype. One large study including 1618
patients with small-cell subtype showed that
the most commonly involved systems were
the gastrointestinal (G, 33%) and the geni-
tourinary (20%), whereas the commonest
involved primary organs were the esophagus
(18%) and the breast (10%) (10). There was an
overall 15-fold difference in the incidence of
extrapulmonary and SCLCs, whereas the
median 3-year survival was 19% and 5%,
respectively (10). In the same study it was
shown that among all extrapulmonary
PDNEC patients, those with breast disease
had the best prognosis with a 3-year survival
of 60%, whereas those with GI-PDNEC had the
worst, with a 3-year survival of 7% (10).
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Although the incidence of extrapulmonary GI-PDNEC is
increasing due to better understanding of their histopa-
thology, it still remains a rare cancer, representing 0.2 % of all
digestive cancers (11). Initially, it was thought that the
neuroendocrine cells that give rise to various neuroendocrine
tumors (NETs) migrating from the neural crest to the gut
endoderm, but it is now apparent that enteropancreatic
neuroendocrine cells originate from pluripotent stem cells
of endodermal origin, that also give rise to other epithelial
cells (12). Nevertheless, although the molecular fingerprint of
small- and large-cell pancreatic PDNECs seems to be
relatively similar, it is quite different compared to well- and
moderately differentiated NETs or adenocarcinomas
regarding p53, Rb/p16 and bcl-2 gene expression (13).
Additionally, in a large cohort of 305 patients, it was shown
that within the GI-PDNEC group there is large clinical
variability even among tumors originating from the same
primary that justifies distinction of PDNECs into further
subgroups (7).

The earlier classification used for extrapulmonary PDNEC
was a 2-stage system derived from the Veterans' Affairs Lung
Study Group classification for SCLC (14). According to this
classification system, if the disease was confined to the
primary site, with or without regional lymph node involve-
ment, it was defined as "limited”; and if it was spread beyond
locoregional boundaries, it was considered as “extensive” (14).

Computed tomography scan and magnetic resonance
imaging are used to delineate tumor extension, particularly
in the liver and bones (5). With respect to somatostatin
receptor scintigraphy, either with ™Indium labeled-octreotide
or more recently with ¢Gallium-DOTATE/TQOC, this is useful in
a small number of PDNECs, as most lack SSTR expression
(5, 15). Most frequently, these tumors present an intense
metabolic activity that also relates to their high proliferative
rate. For these tumors, employing 18F-fluorodeoxyglucose
positron emission tomography (18F-FDG PET) may provide
more information for baseline staging and for the monitoring
of treatment response (5, 15). This may specifically hold true
for PDNECs with relatively Kié7 LI closer to 100%, rather than
to the lower end of the spectrum. Nevertheless, the use of
both imaging procedures may identify tumor heterogeneity
and may add to the information obtained from the
histopathological study of a tumor sample (16). Additionally,
18F FDG PET may represent an imaging method of choice in
particular cases, such as those of unknown primary site (17).

The role of biomarkers is not well defined, as the value of
the currently used universal marker Chromogranin A (CgA)
has been questioned, whereas other markers, such as
neuron specific enolase (NSE) or progastrin may be more
appropriate (18). This has been shown by a number of
studies and is probably related to the de-differentiation of
these tumors that most commonly express NSE (19).
Nevertheless, in the Nordic study, 2/3 of 188 patients had an
elevation of CgA, while NSE was not tested (7). It has been
suggested that both CgA and NSE could be used for the initial

evaluation of the tumor and when found abnormal their
serial assessment could be valuable for the monitoring of
the disease and response to treatment (19).

The median survival of untreated patients with metastatic
PDNEC disease is very low and in the Nordic study, including
53 patients, it was reported as being 1 month (7, 20). In the
National Cancer Registry of Spain, the median survival of 85
PDNEC patients, regardless of stage or treatment, was 1.7
years (7, 20). As the rarity and heterogeneity of GI-PDNECs
have hampered the introduction of specific relevant clinical
trials, such patients are usually treated with established
combination chemotherapy previously tested in clinical trials
for SCLC. Current clinical guidelines support the use of a
platinum-based agent, cisplatin or carboplatin and etoposide
(5). According to the latest European Society of Medical
Oncology guidelines, all patients with metastatic PDNECs
should be offered treatment with cisplatin and etoposide at
an early stage (19). Although not curative, chemotherapy
increases the median survival to 11-15 months (7, 9).
Prognosis of the majority of these patients is largely
dependent on the stage and anatomical primary (6, 7, 10, 11).
Allthese findings urge for the development of more effective
diagnostic, prognostic and therapeutic approaches.

TREATMENT OF PATIENTS WITH LIMITED GI-PDNECS

Poorly differentiated neuroendocrine carcinomas are rarely
diagnosed at limited stage but even so they have a high
tendency for metastatic dissemination. It has been shown that
most patients treated with surgery alone eventually develop
recurrent disease (5, 21). A recent retrospective study
including 57 patients with grade 1 and grade 2 malignant
pancreatic NETs (pNETs) supports the use of adjuvant therapy
in selected patients with resected tumors and positive lymph
nodes (22). Similar studies on PDNEC are lacking but a
retrospective study including 93 patients with localized small-
cell carcinomas of the esophagus showed that the use of
adjuvant systemic treatment made a statistically significant
difference on survival compared to those treated with surgery
alone (median survival, 5 vs. 20 months, respectively) (23).
Another retrospective study of extrapulmonary PDNEC
showed that the best chance for cure in patients with limited
stage disease is aggressive multimodality treatment including
chemotherapy, radiotherapy and surgery (4). Although there
are no prospective studies evaluating the benefit gained by
adjuvant treatment, even in an apparently complete surgical
resection, adjuvant treatment with radiotherapy and/or
chemotherapy should be considered to eradicate any residual
disease as well as in cases where the risk of local recurrence
is high (4, 5, 24, 25). Prophylactic whole-brain radiotherapy is
not recommended, since brain metastases rarely occur in
patients with extra-pulmonary PDNECs in contrast to what
happens in patients with SCLC (4, 26, 27).

Several treatment schedules are recommended by the
National Comprehensive Cancer Network (NCCN) and the
European Neuroendocrine Tumor Society (ENETS), the most
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common being etoposide 100 mg/m? for 3 days and cisplatin
at a dose of 45 mg/m?day on days 2 and 3, every four weeks
(28). An alternative regimen that does not require hospita-
lization replaces carboplatin with cisplatin. Although 4-6
cycles have been administered, there is no data evaluating
whether the administration of six is superior to four cycles (5)

TREATMENT OF PATIENTS WITH EXTENSIVE GI-PDNEC
First-Line Therapy

Similarly to adjuvant chemotherapy, the combination of a
platinum agent and etoposide are most often used in
metastatic GI-PDNEC. Originally, two prospective studies, an
American and a French one, evaluated the efficacy of two
different regimens containing cisplatin and etoposide in
patients with GI-PDNEC. In the first study, 18 patients with
metastatic PDNEC were treated with etoposide 130
mg/m?/day, days 1-3 and cisplatin 45 mg/m?/day on days 2
and 3, achieving a response rate (RR) of 67% lasting for 8
months and obtaining a median survival of 19 months (29). In
the second study, 53 patients (41 with PDNEC, among whom
20 with GI-PDNEC) were treated with a more toxic regimen
including etoposide 100 mg/m?/day on days 1-3 and cisplatin
100 mg/m? on day 1, achieving a RR of 42% with response
duration of 9 months and a median survival of 15 months
(30). Although both of these studies included a small number
of patients, several other retrospective studies have validated
the efficacy of this regimen in GI-PDNEC. Recent data has
also shown that the combination of cisplatin and irinotecan in
patients with extra-pulmonary PDNEC of various primaries
obtained a high RR of 64-75% and a progression-free survival
(PFS) of 7.3-7.6 months (31, 32).

Combinations of three agents have not found a place as first-
line treatment, as they produce similar clinical responses
but with a far greater toxicity. A phase Il study of 78 PDNEC
patients treated with paclitaxel, carboplatin and etoposide,
resulted in an overall objective RR in 41 patients [52%; 12
complete response (CR), 29 partial response (PR]]
counterbalanced by a high, grade 3-4 toxicity (33). A study
that employed a scheme including carboplatin, vincristine
and etoposide capsules in 31 previously untreated patients
with PDNEC obtained a 52% RR and a PFS of 6.6 months (34).
The toxicity in this trial was reported as low, most probably
because of the oral intake of etoposide that is less toxic
compared to intravenous administration, and vincristine that
has a lower hematological toxicity.

A report from the Nordic Neuroendocrine Treatment Group,
the largest retrospective study performed up to date that
included 305 patients with GI-PDNEC, revealed that survival
and RR were not different between the various platinum
chemotherapy schedules (cisplatin-based vs. carboplatin-
based) employed (7). However, patients with Ki67 LI <55%
were less responsive to platinum-based chemotherapy, but
had a longer survival than patients with a higher Kié7 LI.
This feature demonstrated the heterogeneity of grade 3 NEC

as there seem to be subsets of patients with different growth
patterns responding differently to chemotherapy and
obtaining different survival rates. Although Ki67 LI seems to
distinguish some of these tumors, further indicators are
needed to identify different patient subgroups.

Second-Line therapy

Following the initial response to chemotherapy, a significant
number of patients will develop progressive disease (PD)
requiring second-line treatment. Given the lack of studies
evaluating the efficacy of second-line chemotherapy in Gl-
PDNEC, information is extrapolated from studies in relapsed
SCLC that usually achieve a RR of 0-20% (5). It is not
uncommon for patients to develop recurrences 3-6 months
following initial platinum-based treatment, and if so they
may be rechallenged with a platinum compound and
etoposide or irinotecan (5, 32). Another therapeutic option is
oral topotecan that has been shown to improve the median
survival of patients with SCLC by 3 months (35). This
approach may be valuable in patients with GI-PDNEC,
particularly those who have a borderline performance
status (PS) instead of using intravenous regimens. Other
agents derived from experience in SCLC are paclitaxel,
docetaxel, vinorelbine and gemcitabine (5, 26). Currently,
there is limited information in the literature regarding re-
challenging patients with progressive disease with a
platinum agent, and administration of second- or third-line
agent. Data derived for the Nordic study showed that 26
evaluable patients who experienced progression and were
retreated with a platinum agent and etoposide achieved a
15% PR and 27% stable disease (SD) (7). In the same study,
84 evaluable patients who received mainly temozolomide
or docetaxel as second-line therapy achieved an 18% RR (2
CR, 13 PR}, 33% SD and 49% PD (7). Additionally, following
third-line therapy, 29 evaluable patients had a RR of 7% (2
PR), SD of 34% and PD of 59% (7).

Based on the initial experience of temozolomide activity in
advanced malignant NETs (36), several studies have been
conducted to further investigate its role in these patients (8,
9,34,37,38). A study testing temozolomide with capecitabine
as first-line treatment in patients with well- and moderately
differentiated metastatic pNETs produced a high RR (70%)
with acceptable toxicity (37). This approach of using temo-
zolomide either alone or in combination with capecitabine
or bevacizumab as second-line following failure to
platinum/etoposide therapy was tested in 25 patients with
PDNEC most of whom had GI-PDNEC (8). The overall RR
obtained was 33% (1 CR, 7 PR, 9 SD) and the median PFS and
0S were 6 and 22 months, respectively (8). However, definite
conclusions about the beneficial effect produced by the
addition of capecitabine and bevacizumab to temozolomide
cannot be drawn as the number of patients treated was
small (8). The authors noted that patients with Kié7 LI of
<60%, positive immunohistochemistry for CgA, positive
somatostatin receptor scintigraphy, and lack of response to
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first-line therapy with cisplatin/etoposide responded better to
temozolomide (8). Another phase Il study evaluating
temozolomide and bevacizumab in patients with advanced
NETs included 3 patients with PDNEC, none of whom
responded to treatment (38). A further single centre
retrospective study of 16 evaluable PDNEC patients receiving
temozolomide as second- and third-line treatment revealed
SD in 6 patients, PD in 10 patients and an overall median PFS
of 2.4 months (34). The authors in the latter study indicated
thata PS =0-1, a Ki67 LI < 50% and a pancreatic origin of the
tumor were associated with a better response to
temozolomide treatment (34).

From the study by Welin et al., it became apparent that
patients with Kié7 LI > 60 did not respond to temozolomide,
whereas most responding patients (12/25) had a Kié7 LI of
20-30% (8). Based on similar results from other studies
indicating that temozolomide may have a role in NETs with
not excessively high Kié7 LI (7, 34, 37, 38), it can be
hypothesized that temozolomide is a more active treatment
in patients with well-moderate differentiated tumors.
Temozolomide could also be used in poorly differentiated
carcinomas with relatively low (<60%) Kié7 LI that are
probably not good candidates for treatment with cisplatin and
etoposide (7, 34, 37, 38).

PROGNOSTIC AND PREDICTIVE VARIABLES

In an early study including 101 patients with extrapulmonary
SCC, the prognostic variables identified in the multivariate
analysis were abnormal white blood cell count, PS and
extensive disease (39). A few more recent and mainly
retrospective studies from national and multinational
databases have revealed the distinctive features of
extrapulmonary PDNEC and have identified parameters that
may predict response to treatment and survival.

From the largest multinational multicentre retrospective
study of 305 patients with GI-PDNEC, it became evident that
there was some heterogeneity of the responses obtained
based on the primary location and proliferation rate (7).
Multivariate analyses of the clinical and pathological features
of this patient cohort identified several variables associated
with response to treatment (Kié67 LI and PS), and survival
such as PS, platelet count, lactic dehydrogenase (LDH] levels
and primary site of origin (7). PS is a factor commonly found
influencing response to treatment and survival in several
PDNEC studies, as it is the main factor affecting the decision
of chemotherapy delivery, thus a patient with a borderline
PS may not be treated optimally (7, 34, 39). With respect to
lactic dehydrogenase, and particularly isoform 5, it has been
shown to increase in hypoxia and highly angiogenic tumors
such as PDNECs (7, 40). Apart from the Nordic study, the
primary site has been found to be related to prognosis in
several other studies as well (7, 10, 11).

Evaluation of 0¢-methylguanidine-DNA methyltransferase
(MGMT]) expression, an enzyme that when present may

predict poor response to temozolomide, did not seem to be
necessary for predicting treatment efficacy, as it was positive
only in 1/17 tested patients (8). The identification of clear
predictive and prognostic markers in this disease is a task of
the outmost difficulty, as it is nearly impossible to design
prospective studies with enough power to validate them.

MOLECULAR BIOLOGY AND TARGETED THERAPIES

Poorly differentiated neuroendocrine tumors are characte-
rized by genetic and epigenetic alterations. Loss of PTEN, an
important molecule for physiological cell growth, apoptosis,
cell adhesion and cell migration, is frequently found altered in
PDNEC (41). A statistically significant loss of the adhesion
molecules E-cadherin, alpha and beta catenin is found in Gl-
PDNEC compared to normal tissue (42). Other very interesting
observations, mainly in pancreatic PDNECs, are mutations of
the pb3 tumor suppressor, loss of Rb/p16 expression and
overexpression of the anti-apoptotic protein Bcl-2 (13). Based
on the latter finding, a phase | study of navitoclax, a novel
inhibitor of Bcl-2 family proteins, was conducted to evaluate
safety, pharmacokinetics, and preliminary efficacy in patients
with pulmonary PDNEC showing promising results (43).

Other studies in pulmonary PDNEC testing targeted thera-
pies such as oblimersen, a Bcl-2 inhibitor (44); imatinib (45);
mammalian target of rapamycin (mTOR] inhibitors (46);
vascular endothelial growth factor receptor (VEGFR]
inhibitors, including bevacizumab (47), sorafenib (48), and
cediranib (49) have produced negative results. Several in vitro
analyses of established NET cell lines support further efforts
in the development and application of drugs acting at
general-, such as inhibitors of DNA methyltransferase and
histone deacetylation, as well as at more specific epigenetic
alterations (50).

Other clinical trials currently underway in PDNEC are:

m APhase Il clinical study from Beijing, China, evaluating the
sequential therapy of irinotecan combined with cisplatin
(IP) and Octreotide LAR in the first-line treatment of
metastatic or inoperable GI-PDNEC: the IPO-NEC Trial
(http://clinicaltrials.gov/show/NCT01480986).

m A Phase ll clinical study from MD Anderson, assessing the
clinical activity of irinotecan and cisplatin in untreated
patients with metastatic or unresectable high-grade GI-
NEC (http://clinicaltrials.gov/show/NCT00353015).

m A French multicenter phase Il open study coupled with a
translational assessment of biomarkers predictive of
response to sunitinib in patients with advanced/inoperable
PDNEC (http://clinicaltrials.gov/show/NCT01215578).

CONCLUSIONS

Poorly differentiated NETs represent a heterogeneous group
of tumors with poor prognosis mainly due to lack of
understanding of the molecular pathways responsible for
malignant transformation and to treatment modalities that
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are efficient in the short run. It is important to support
research for the identification of deregulated cellular
pathways in these rare tumors. There is an urgent need to
improve therapies and outcomes and, in order to achieve
this, it is imperative to undertake a collaborative effort

involving multiple sites, so as to collect biological material
and include patients in clinical trials.
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ABSTRACT

Biosimilars are medicinal products, biological in origin, which are similar to biological
medicines that have already been authorized for use. Namely, biosimilars are an approved
new version of an innovator biologic drug, after patent expiry which has undergone rigorous
comparability tests. The evolution of this class of medicinal products implies certain
assumptions and problems, the most significant among them being efficacy, which is expected
to be similar to the one of the reference product. The safety profile is another issue of equal
importance to efficacy. The manufacturing process, design and development of the biosimilar
product is a very complex and challenging process without any similarity to the development
of generic drugs. Thus, the legislation regarding these medicines in the US and the EU is quite
different in comparison to the legislation on generics, which means that different —in fact, much
higher- standards are implemented altogether to ensure the quality of these products, as well
as their efficacy and safety. These products have been used safely in clinical practice for a
decade now, and their market share has been growing. What we expect from these products

is a less costly alternative to existing biological drugs.

Key words: biosimilars; biological drugs; substitution; generics; legislation.

THE BIOTECHNOLOGY

Recent advances in biotechnology have offer-
ed to both patients and the scientific commu-
nity, the use of biological drugs against serious
diseases such as cancer, multiple sclerosis,
diabetes, rheumatoid arthritis and autoimmu-
ne diseases. The DNA recombinant techni-
ques introduced as early as the 1980s were
the cornerstone of these achievements. When
this technology becomes widely available,
many more similar biological medicinal
products will be developed, with many of them
being already available.

Biological drugs comprise a broad spectrum
of molecules like proteins, enzymes, mono-
clonal antibodies, vaccines or genes. Among
them are hormones, like growth hormone,
insulin, low molecular weight heparins or
blood cell growth factors like erythropoietin or
granulocyte stimulating factors. Some of them
are naturally produced in humans or consi-
stent with advanced technology products.

In order to produce biological drugs, modern
technology uses various living systems like
plant or animal cells, bacteria, viruses and
yeast. Genetically modified cells are very
useful tools for this purpose; however, each
manufacturer has their own unique biological

productive systems and invests in their own
manufacturing processes. These processes
for biological medicines are very sensitive
procedures, as they are expected to produce
consistent results and products with accep-
table efficacy and safety.

The major problem in the manufacturing line
is the availability of high-level technical infra-
structure and expertise. It is worth mentioning
that production of a biological drug typically
requires about 250 tests, as compared to only
50 tests approximately for a generic product.
That is why there are very strict procedures
and legislations in both the US and the EU for
a biological medicinal product or a biosimilar
drug to be granted a license.

THE DIFFERENCES BETWEEN GENERICS
AND BIOSIMILARS

Generics are drugs consisting mainly of small
molecules with low molecular weight and
simple in their general structure. They can be
analyzed, so as to yield their components. On
the contrary, biosimilars differ to small mo-
lecule drugs in many ways; among them is
the molecular weight and the complexity of
the molecule, their stability under certain con-
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ditions and, above all, the manufacturing process. This
means that another difference lies in the fact that the
generics are typically manufactured by means of chemical
synthesis, whereas most biosimilars are made by living
systems and it is absolutely necessary that their purification
is achieved using a very complex manufacturing technique.

As a consequence, the characteristics of biosimilars possess
an enormous variability, to such a degree that a biosimilar
is actually considered a mixture of various isoforms of the
same product wherein minor differences exist.

Another very important difference among generics and
biosimilars is the immunogenicity of the latter. All bio-
similars have the potential to exert an immune response
that recognizes some substances as invaders and act
against them. Nevertheless, sometimes, such an immune
response is considered as an adverse reaction. These
immune reactions can lead to differences among similar
biological medicines.

LEGISLATION

Recently the EMA accepted the following new definition for
"biosimilars”. “A similar biological medicinal product, also
known as ‘Biosimilar’, is a product which is similar to a
biological medicine that has already been authorized, the so-
called reference medicinal product’. The active substance of a
biosimilar medicine is a known biological active substance
and similar to the one of the reference medicinal product. A
similar biological medicinal product and its reference
medicinal product are expected to have the same safety and
efficacy profile as generic medicinal products, owing to, in
particular, differences relating to raw materials or differences
in manufacturing processes of the biological medicinal
product and the reference biological medicinal product, the
results of appropriate pre-clinical tests or clinical trials relating
fo these conditions must be provided. Medicinal products are
expected to have the same safety and efficacy profile and are
generally used to treat the same conditions.” (1).

Biosimilar drugs are biological medicinal products, and they
are covered by the EU legislation on all biopharmaceuticals.
A very interesting point is that a biosimilar is a biological
drug similar to another biological drug which has already
been granted a marketing authorization and is the drug to
which the biosimilar is referred (2).

The reference product is usually already in the market and
its patent is one step before expiry. There are very strict
guidelines issued by the EMA regarding the regulatory
process before granting marketing license. The guidelines
are revised regularly.

There are two basic terms concerning the use of bio-
similars. The first one is the comparability between the
reference and the biosimilar, which describes the core
principle of a biosimilar development (3).

The second one is “Biosimilarity”. This is a regulatory term
used to denote the comparability between a biosimilar and

its reference drug. The core assumption is that the bio-
similar product is based upon a regulatory assessment that
the biosimilar in question has demonstrated its similarity to
the reference drug, as this similarity has had already been
described by the Committee for Medicinal Products for
Human Use (CHMP)/EMA. The comparability implementa-
tion is divided into three major steps, namely the physico-
chemical and biological comparability; the comparative non-
clinical studies; and the comparative clinical studies, mainly
Phase Il and Ill.

Other issues concerning biosimilars are the quality of
studies, extrapolation of indications, traceability and immu-
nogenicity. There is no need for large phase lll trials aiming
to show overall benefit or progression-free survival. What
is needed is only a non-inferiority trial with primary end-
points the response rate and efficacy. The relevant popu-
lation required in order to detect differences in both efficacy
and safety, should be homogeneous to reduce variability, as
in early-stage disease. Without extrapolation, the biosimilar
concept is null. Extensive scientific justification for the
extrapolated indication (rather than separate demonstration
of equivalence) is made on a case-by-case basis and may
not be possible in many cases. Because biosimilars are
given the international non-proprietary name (INN) as the
originator, additional information including the brand name
should be used when prescribing in order to detect incidence
of immunogenicity and other adverse events. Biosimilars
are similar to the originator drugs, not identical, and there
is currently no scientific basis to substitute different products.
Therefore, automatic substitution by a pharmacist without
the physician's consent should not be permitted.

The key issues for factors contributing to immunity are:

m Host related, as genetic predisposition (major histocom-
patibility complex alleles), concomitant therapy (e.g. inter-
feron); immunesupression (cancer); activated immune
system due to infection; ethnic sensitivity, and prior
treatments;

m Product related, as structural properties; glycosylation;
impurities; formulation; storage; aggregates;

m Treatment related, as route of administration; dose;
length of treatment.

Immune reactions to biologic therapeutics may lead to altered
efficacy or serious adverse events. The immunogenicity of
monoclonal antibodies is complex; there are a number of
often poorly understood factors that make it difficult to predict
with any certainty whether a therapeutic or diagnostic
monoclonal antibody is likely to provoke a clinically relevant
immune response.

PHARMACOVIGILANCE AND RISK MANAGEMENT
SYSTEM

It is absolutely necessary for the pharmaceutical companies
involved in the production of biosimilar medications to
establish two very important systems.
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The system of pharmacovigilance aims at monitoring the
safety of marketed products and detecting any not-
previously described side-effects or different frequency
(usually increased) of already described undesirable effects.

The risk management plan aims at organizing a system
which the company will introduce for the medicine concerned,
once the latter is marketed, in order to react properly against
the emerging adverse reactions, like immunogenicity and
others. The risk management plan for a biosimilar should
take into account the already known safety profile of the
reference product (4).

IMPACT ON THE ECONOMY

Biological drugs are generally more expensive than small
molecule products, and their everyday use poses a difficult
problem for the economies and health systems of
numerous countries. Price reduction when generics are
used -compared to the originator- reaches 80%. Similar
numbers are not expected for biosimilars, as development
costs are higher. Development time is 6-9 years, while for
generics itis 3 years. Biosimilars require phase | and phase
[l trials, whereas generics only require bio-equivalence
studies. Manufacturing costs are of 250-450 million dollars
for complex biosimilars and post-approval pharmacovigi-
lance programs are needed.

The budgetary implication of biosimilars is that they offer a
less costly alternative to existing biologic drugs. Another
important parameter is that they facilitate and enhance
competition. Consequently, the availability of biosimilars may
improve access to expensive biological drugs for large parts

of the population and may contribute to the economic benefit
of health systems.

A point of concern is that the price differences between
biosimilar products and their reference products have not
been as clear as was the case in the market of generic
drugs. A new system of market prices arrangement
remains to be developed over the next few years. Recent
market data shows that biosimilar products belong to a
growing part of pharmaceuticals, decreasing the cost of
treatment for a significant patient population.

The most serious issue regarding the use of a biosimilar
product and its reference one is whether or not they are
interchangeable. There is no clear answer as yet; however,
regulatory authorities of the vast majority of European
countries discourage doctors from making such substitutions,
despite the lack of legal regulatory frameworks.

CONCLUSIONS

Overall, the use of biosimilar drugs is not as simple as that
of small molecule generics. Many issues regarding their
quality, efficacy and safety are as yet unresolved. The existing
legislation is adequate for the safe production of this class of
medicines; however, there is concern regarding many
stages of their production or use. In general, biosimilars
have no safety issues, and if they prove to be cheaper than
the reference product, they will provide enormous help to
health systems worldwide.

Conflict of interest statement: The authors declare no
conflict of interest.
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Osteonecrosis of the jaw in a patient with
chronic myelogenous leukemia receiving
imatinib - A case report with clinical
implications

Ourania Nicolatou-Galitis', Evangelia Razis?, Dimitra Galiti®, Emmanouil Vardas', Fotios Tzerbos,
Stefanos Labropoulos’

ABSTRACT

We present a case of osteonecrosis (2010) in a woman with chronic myelogenous leukemia
(CML) receiving imatinib (2008-present). Four years earlier (2005-2006) the patient received
chemotherapy and rituximab for non-Hodgkin's lymphoma as well as alendronate and one
injection of zoledronate for osteoporosis. Osteonecrosis (ONJ) was associated with imatinib,
combined with the previous bisphosphonates. ONJ was healed in 2011 and recurred in 2012
following an injection of denosumab for deteriorating osteoporosis. Today (September 2013),
the patient remains asymptomatic, with ONJ at stage 1 and continues imatinib therapy. Clinical,
radiological and histological similarities between imatinib- or other angiogenic inhibitor-related
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INTRODUCTION

Imatinib mesylate (Glivec®), an approved
agent for the first-line treatment of adult
patients with newly diagnosed Philadelphia
chromosome positive (Ph+) Chronic Myelo-
genous Leukemia (CML), is a potent tyrosine
kinase inhibitor of the bcr/abl oncogene in
CML, as well as the platelet-derived growth
factor receptor (PDGFR) and the stem cell
factor (c-kit), both important factors in angio-
genesis (1). Different tyrosine kinase inhibi-
tors, such as sunitinib or sorafenib, and anti-
angiogenic drugs such as bevacizumab,
administered as monotherapy or in combi-
nation with antiresorptives, have been related
to the development of or increased risk for or
deterioration of ONJ (2-12). We aim to present
a case of ONJ related, at least partly, to
imatinib and we discuss similarities between
ONJ observed in patients receiving imatinib or
other tyrosine kinase inhibitors and ONJ seen
in patients receiving antiresorptives.

CASE REPORT
A71y.0. non-smoking female receiving ima-

tinib (2008-present) for CML presented (2010)
with pain on the left mandible. Two lower
molars had been extracted (May and June
2010) because of pain, swelling, purulence,
and tooth mobility. Clinically non-healing
extraction sockets of more than 8 weeks du-
ration, exposed necrotic bone, swelling and
purulence as well as a radiolucency with ra-
diopacities compatible with bone sequestrum
seen in the panoramic radiograph (Figure 1)
were consistent with ONJ stage 2 (13). With-
out imatinib being interrupted, amoxicillin 1 g
x 3/day and metronidazole 500 mg x 3/day
were prescribed for two weeks. Local anti-
septic rinses and miconazole oral gel for to-
pical use were introduced (14). ONJ regressed
to stage 1. After cycles of remissions and
recurrences treated with different antibiotics,
the area of the necrotic bone was finally cove-
red with oral mucosa and ONJ was consi-
dered healed (September 2011).

The patient had been diagnosed with CML in
December 2008 during a regular follow up for
a previously diagnosed non-Hodgkin's lym-
phoma (NHL), when blood counts revealed

December 2013



30 / FCO/ Osteonecrosis of the jaw in chronic myelogenous leukemia

Figure 1.

Panoramic radiograph, first event of osteanecrosis (August
2010). A large radiolucency with bone sequestrum
formation can be abserved (arrow).

Figure 2.

Recurrence of osteonecrosis (October 2012). A fistula and
soft tissue edema and inflammation can be observed on
the mandible (arrow).

thrombocytosis (platelets at 950,000/ml) and leukocytosis
with basophilia (absolute basophil number 1000/ml). Bone
marrow biopsy and aspirate showed a chronic myelo-
proliferative picture, while bone marrow and peripheral
blood were positive for the bcr-abl translocation. She was
started on treatment with imatinib mesylate, 400 mg daily,
with good hematological response. Due to anemia and
fatigue imatinib was reduced to 300 mg daily.

In July 2005 the patient had received one cycle of rituximab
and cyclophosphamide, vincristine, prednisone for the
management of grade | follicular B cell CD 20+ lymphoma

(NHL), stage Il, with abdominal lymphadenopathy. Due to
severe neurotoxicity vincristine was discontinued and patient
received 7 additional cycles of rituximab, cyclophosphamide
and prednisone. Complete radiographic remission was
achieved and the patient received 4 doses of rituximab
maintenance during 2006. At the same time (2005-2006) she
received alendronate 70 mg/week, vitamin D and calcium
supplements as well as a single dose of zoledronic acid (4
mg) to manage osteoporosis, in this dance teacher at high
risk of fracture.

We hypothesized that ONJ was related to the antiangiogenic
properties of imatinib, combined with the low preceding
doses of bisphosphonates (BP).

Avyear later (October 2012) the patient presented, again, with
pain, swelling and purulent secretion in the area of the
previous ONJ lesion, one month after an injection of
denosumab, (60 mg) because of deteriorating osteoporosis
(Figure 2). Radiolucency, surrounding opacity, compatible
with bone sequestrum, was observed on the cone beam
computed tomography (CBCT) (Figure 3). A recurrence of the
previous ONJ was diagnosed, possibly related to the
potential synergistic effect of imatinib and denosumab.
Amoxicillin 1 g x 3/day was prescribed and patient under-
went surgical debridement of the bone sequestrum. Histo-
pathological examination of the bone fragments disclosed
necrotic bone, granulation tissue, inflammatory infiltrate, and
bacterial aggregates (Figure 4). Amoxicillin 500 mg x 3/day
alternating with clindamycin 300 mg x 2/day continued until
January 2013, combined with weekly topical ozone oil
applications (1, 16). Today (September 2013}, the patient
remains asymptomatic, with ONJ at stage 1 (Figure 5), on
weekly ozone oil applications. She remains bcr-abl positive
and continues imatinib, at 300 mg daily, as she has achieved
hematological remission and tolerates this dose very well.
She has also started subcutaneous injections with
teriparatide because of deterioration of osteoporosis.

DISCUSSION

We presented a case of ONJ attributed, at least partly, to the
chronic use of imatinib. Other tyrosine kinase angiogenesis
inhibitors (TKIs), targeting PDGFR, c-kit and vascular
endothelial growth factor receptor (VEGFR], such as
sunitinib, sorafenib and bevacizumab have also been
associated with the development or worsening or increased
risk of ONJ (2-12). In our case, pretreatment of bone with BP,
4 years earlier, may have increased the risk for the
development of ONJ. An additive effect of the antiangiogenic
properties of BP and angiogenic inhibitors has also been
reported, leading to a higher incidence or recurrence of BP-
related ONJ (17). ONJ recurred in our patient following one
injection of denosumab, suggesting a role for the combined
effect of imatinib with the single dose of denosumab, which
has also been related to ONJ (18). Denosumab is an inhibitor
of the receptor activator of nuclear factor k-B ligand (RANKL),
and has no known antiangiogenic action.
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Figure 3.

Cone Beam Computed Tomography (CBCT): Bone
sequestrum is observed within the radiolucency
(October 2012, arrow).

It has become apparent that ONJ is associated with drugs
with antiresorptive and/or antiangiogenic properties. The
pharmacological mechanisms of these drugs appear di-
stinct, yet a common effect on bone, by shared mechanisms,
may occur in susceptible hosts. Detrimental effects to
macrophages have been proposed to play a central role in
the development of ONJ, by increasing the risk of oral
infection followed by local necrosis. Osteoclasts differentiate
from the monocyte-macrophage lineage under the influ-
ence of cytokine growth factors, especially the macrophage

Figure 4.

Histopathological examination: acellular, necrotic bone
(thick arrows}, granulation tissue with inflammatory
Infiltrates (thin arrows), and bacterial aggregates are
observed (pins). Hematoxylin & easin X 400.

colony-stimulating factor (M-CSF), RANKL and VEGF (19, 20).
Allthose factors can be affected by the above antiresorptives
or angiogenesis inhibitors. Oral/oropharyngeal epithelial
damage/stomatitis, as the first line of defense, has to
precede the macrophage-related host immune response
and may represent another pathway targeted by drugs
associated with ONJ. Sunitinib-associated stomatitis and
painful episodes of mucosal infection have been associated
with ONJ (3, 7). Stomatitis is commmon in sorafenib and beva-
cizumab use (21, 22). Oral mucosal toxicity from imatinib has
been reported and has been hypothesized to be associated
with the altered function of c-kit expressed in mast cells,
melanocytes and keratinocytes (23, 24, 25). Esophagitis is a
known adverse effect of exposure to oral BP, while a toxic
effect of zoledronate on keratinocyte cell lines has been
shown (26, 27). Thus, soft tissue injury and impaired host
mechanisms and infection may be some of the initial steps
in the chronic process of ONJ. Clinical, histological and
imaging studies also suggest that an infectious process and
a form of osteomyelitis precede the appearance of the
exposed bone. Periapical infection or periodontal disease
preceded dental extractions associated with ONJ, while
histologically dead bone, with signs of inflamsnmation and
bacterial colonization was observed in all patients of one
study, as in our case (28). In another study, radionuclide
uptake showed that inflammation of bone preceded the
development of ONJ (29). The reduced prevalence of BP-
related ONJ reported with the implementation of preventive
dental programs that control the dental/periodontal micro-
bial load also point to an inflammatory process as an initial
stage in the chronic pathology of ONJ (30-32).

Figure 5.
June 2013: Clinical remission and partial mucosal
coverage. A fistula is seen (arrow).
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In our patient healing was achieved with conservative
treatment, which is the standard treatment strategy for BP-
related ONJ, while she remained on imatinib (13, 14).
Antibiotics and minor surgery resulted to the stabilization of
ONJ recurrence. We have no comments as to the effect of
ozone oil therapy in the treatment of ONJ, except for the
positive feedback from the patient on immediate pain relief,
without notable toxicity. Ozone has been reported to have a
beneficial effect on the clinical outcome of ONJ (15, 16). Ozone
oil therapy might be a useful adjunctive therapy in the
treatment of ONJ.

Similarities between antiresorptive-related ONJ and that
related to angiogenesis inhibitors, such as (1) the history of
dental extraction often following a periodontal or periapical
abscess; (2) the clinical presentation of exposed, necrotic
bone; (3] radiolucencies surrounding radiopacities; and (4)
similar histology with necrotic bone, inflammation and

bacterial colonies point to a common pathway targeted by
different ONJ-related medications.

With the increasing use of imatinib, often following oral
bisphosphonates or other antiresorptives used in the setting
of osteoporosis, a detailed evaluation of the patient and the
overall risk for ONJ becomes important.

Note: Patient permission was obtained. There was no funding.
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ABSTRACT

Esophageal carcinoma (EC) rarely metastasizes to the CNS. In our center, among 21 cases of
esophageal cancer registered for treatment during a 33-month (January 2011 - August 2013)
period, leptomeningeal metastasis from esophageal carcinoma was detected in only one case,
that relapsed with leptomeningeal metastasis with multi-level neurological affection in the
form of cerebral involvement, cranial nerve palsy and spinal dysfunction after 21 months from
primary diagnosis of the cancer. After diagnosis documentation by CSF examination and brain
MRI, patient PS had deteriorated and he became comatose with response only to pain
stimulation. We tried single injection of intrathecal methotrexate and hydrocortisone together
with IV dexamethasone, but unfortunately he died 3 days after start of treatment. This case

reflects the fatal outcome when there is delay in diagnosis.

Key words: gastroesophageal cancer; leptomeningeal metastasis; intrathecal chemotherapy.

INTRODUCTION

Leptomeningeal carcinomatosis (LMC) is a
devastating complication of advanced cancer,
and due to advances in neuroimaging and
improved treatment outcomes, it is nowadays
seen more frequently. The most common
neoplasms metastasizing to the leptomenin-
ges are carcinoma of the breast, lymphomas
and leukemia. LMC caused by gastroesopha-
geal cancer can present as part of the initial
clinical presentation or during late metastatic
disease. As the diagnosis is often difficult to
establish, the presence of malignant cells in
CSF is considered diagnostic. The incidence of
LMC is 3-8% of all solid cancers (1). We report
a case of early gastroesophageal cancer that
presented with isolated LMC after successful
treatment of the primary cancer.

CASE REPORT

A 49-year-old male patient presented with
progressive dysphagia, vomiting with infre-
quent attacks of hematemesis and weight
loss for about 6 months until he presented to
King Abdullah Medical City (KAMC) on 17
November 2011 for further work-up. Upper Gl
endoscopy revealed a mass in the lower part
of the esophagus measuring approximately
5 cm in length, promptly bleeding on touch.
Mass biopsy revealed signet ring adenocarci-

noma. Staging work-up was performed by
neck, chest, abdomen and pelvis CTs, which
revealed circumferential thickening in the
distal part of the esophagus and the cardiac
region of the stomach, measuring about 5.2
cm in length. There were multiple sub-centi-
meter sized lymph nodes at the hepatogastric
ligament and celiac region (Figure 1). Bone
scan was negative for osseous metastasis.

The patient was subsequently transferred to
the surgical department where he underwent
esophagogastrectomy and the pathology
study (Figure 2) revealed:

m Signet ring cell adenocarcinoma of the
lower esophagus.

m 3x2 cm-sized tumor invading through the
muscularis propriainto the periesophageal
region.

m All surgical margins were negative.

m Lymphovascular invasion was positive.

m Regional lymph nodes were positive 6/12.

The post-op recovery period passed smoothly
without complications, and then the patient
was moved again to the oncology center,
where he received adjuvant radiotherapy con-
comitant with capecitabine (45 Gy in 25 fra-
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Figure 1.
Abdomen CT.

ctions over 5 weeks with capecitabine 650 mg/m? twice daily
along with radiation therapy).

Since then, the patient was followed-up at the oncology clinic
on a regular basis with no evidence of recurrence or distant
metastasis, until 30 August 2013, when he presented to the
ER complaining of numbness in the perineum and
paraparesis for about 3 months, which progressed to
complete loss of sensation in these areas; then autonomic
dysfunction occurred in the form of constipation and urine
retention.

Clinically, the patient was conscious and well-oriented; vital
signs were stable with hypotonia and hyporeflexia in both
lower limbs.

The following investigations were requested:

m Chest & abdomen CT: No evidence of local recurrence or
distant metastasis.

m Brain CT: No evidence of metastasis.
m Pelvis MRI: normal.

m Lumbar spine MRI: bilateral spondylosis with minimal
anterior displacement of L5 over S1.

m EMG: findings are suggestive of mild axonal neuropathy at
the level of the L5 nerve root and below, that are proximal
to sensory ganglion.

On the 2nd day there was marked deterioration of his general
condition in the form of complete paraplegia, double-sphincter
incontinence, slurred speech and Cranial nerves VI, VII, X and
X being affected. Brain & whole spine MRI were performed
and revealed evidence of leptomeningeal disease, mostly
metastatic (Figures 3a, 3b). CSF examination was also positive
for malignant cells and the IHC was weakly positive for CK
AE1/AE3 and negative for CDé8 (Figures 4a, 4b).

The strategy plan was to start the patient on intrathecal
methotrexate and hydrocortisone biweekly with IV dexa-

Figure 2.
Esophagus H & Estain.

methasone daily. He received only one injection with rapid
deterioration on the level of consciousness, drifted into a
deep coma and died of severe respiratory distress 3 days
later.

DISCUSSION

LMC is a severe complication that occurs usually in cancer
patients with advanced disease. Giglio et al. reported the
frequency of LMC occurrence from gastro-esophageal
cancer as being 0.19% and Lee et al. reported a prevalence
of 0.17% in a review of 11,335 cases with gastroesophageal
cancers (2).

There are different proposed mechanisms of tumor spread
into the leptomeninges. Tumor cells may reach the
leptomeninges by hematogenous spread to the vessels of
the arachnoid or choroid plexus, direct extension from
parenchymal, dural and bone-based metastases and/or via
the perineural route along the cranial nerves to finally enter
the subarachnoid space (3). Neurological symptoms and
clinical signs are frequently the result of the relatively acute
onset of debilitating neurological deficits affecting various
motor or sensory functions and possibly cognitive function (4).

They usually manifest clinically as multi-level neurological
dysfunction in the form of cerebral involvement, cranial
nerve palsy or spinal affection. Most of these cases have
multiple metastatic lesions outside the nervous system,
including the liver, lungs and bone (5). Our patient had
isolated leptomeningeal metastasis with no signs of extra-
neural metastasis.

In most of the reported cases, the time interval between
initial diagnosis of cancer and established diagnosis of LMC
presenting with heavy neurological symptoms s
approximately 12 months (6). However, in our case, the
interval between primary diagnosis of cancer and develop-
ment of metastasis was about 21 months.
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Figure 3A.
Brain MRI.

Early diagnosis of LMC is important since fixed neurological
signs do not resolve with therapy (5). In a series published by
Kim et al,, they reported a prognostic significance for
cytologically negative conversion of CSF by IT chemotherapy
for survival, however, due to the small sample size and
inherent selection bias of the retrospective design of their
study, drawing any conclusions on the outcomes of
treatment is somewhat difficult (7). Unfortunately, in our
case, when the LMC diagnosis was established, there were
already fixed neurological deficits, such as complete
paraplegia, autonomic dysfunction and multiple cranial
nerve palsies, which gravely affected patient prognosis.

Figure 4A.
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Figure 3B.
Spine MRI; cervical part.

CONCLUSION

In patients with gastroesophageal cancers presenting with
neurological manifestations, the dissemination to the CNS
and leptomeningeal involvement should be suspected. Early
CNS assessment should be performed so as to rule out
metastasis, since early treatment intervention may reverse
the symptoms and improve prognosis, as any delay may be
fatal.

Conflict of interest statement: The authors declare no
conflict of interest.

Figure 4B.
CSFIHC +ve CK AET/AES.
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OpBadpikés dlatapaxés Augnpévn dakpuppola
Kapbiakés Siatapaxés Auofettoupyia apiotepns kotdias T
(oupneptAapBavopévns ths cUpEO-
PNTIKAS KAPSIOKNS aVENAPKELas)
Awatapaxés tou avanveuotikol Adonvoua t MNAguptukn e§idpwpatikn oudoyn | Awdpeon nveupovondBela
OUOTAUATOS, Tou Bwpaka Kat Tou Brxast
HeooBwpdakiou
Awatapaxés tou yaotpeviepikoU Awdppota T
‘Epetos t
Ytopat{tda
Nautia
AuokoiAétnta t
Auoneyia
Awatapaxés tou §€ppatos Kat Tou AAwnekia
unoddplou Lotol E€avBnpa t
Awatapaxés twv ovixwyv
Kvnopos
Enpobdeppia
Awatapaxés tou puookeletikol ouothpatos| Muadyia
Kal tou ouvdeTikoU Lotod ApBpadyia
Katnyopia/opyaviké cUotnpa oAU guxvég Zuxvég Oxt guxvég
[evikés dlatapaxés kal Kataotdoels tns BrAevvoyovitda/pAeypovn tou BAevvoydvou Piyn
060U xoprynons ‘Adyos t
Oiénpa t
MNupetia
Kénwon
E€aoBévion T

*MNepdapBdvel aveniBupntes avudpdaoels pe Bavatngdopo ékBaon.

1 E€atpoupévns tns epnUpetns oudeteponevias, s oudeteponevias, tns Agukonevias, ths au§nuévns SakpUppolas, ths Sldyeons NveupdovondBelas, Tns napwvuxias kat
s adwnekias, 6Aa ta cupBdvta oe autdv tov nivaka avagépbnkav enions o€ touAdxiotov 1% twv acBevwv nou ouppeteixav otis Hedétes HovoBepaneias tou Perjeta,
napoéo nou dev BewpnBnke anapatthntws ot oxetidovtal artiatd pe to Perjeta katd tov epeuvnti. Ta noAU ouxvd oupPdvta (avagépBnkav o > 10% twv acBevav und
Bepaneia pe Perjeta ws povoBepaneia) onpetdvovtal atov Mivaka pe éva 1.

° H unepeuaioBnoia/avapuiaktikn avtidpaon Baaietal o€ pia opada dpwv.

°° H oxeuddpevn pe tnv €yxuon aviidpaon/oclvdpopo anefeuBépwans Kutokvwy nepliapBavel éva e0pos SlapopeTikwy dpwv e €va xpoviké niaioto, BA. «Meptypapn ent-
Agypévwv avenBupntwy avidpdoewv» 0T oUVEXELD.

AvemBuunteg avubpdoelg gpappdkou rou avapépbnkav oe aoBeveic nou éAaBav Perjeta kat tpaotoudoupdunn petd and tn Stakoni tng dooeta&éAng: Iin Bacikn SoKn
CLEOPATRA, avenBipntes avudpdoets pappdkou avapépbnkav Atydtepo ouxvd petd and tn Stakonn tns Bepaneias pe dooetagénn. Metd and tn iakonn tns Sooetagénns,
6ies ot avenBupntes avudpdoets pappdkou otnv opdda und Bepaneia pe Perjeta kat tpactoudoupdunn onpelwdnkav o€ < 10% twv acBevay, e§atpoupévns tns didppolas
(19,1%), tns Ao{HwEns Tou avwtepou avanveuatikou ouatnpatos (12,8%), tou e§avBnpartos (11,7%), ths kepanadyias (11,4%) kat ths kénwons (11,1%). IMeptypapr endey-
pévwv avemBuuntwy avubdpdoswy: Avudpdoels otnv éyxuan, avudpdoels unepeuataBnoias/avaguia&ia: H avtidpaon otnv £€yxuon opiotnke otn Bactkh SoKiph ws onot-
odnnote oupBdv (ave§aptatws attdtntas) neptypd@etat ws unepeudloBnaia, ava@uAaKTKA avtidpacn, o&eia aviibpaon atnv éyxucn f oUvEpopo aneAeuBEPWONS KUTOKLVADY,
10 ono{o ep@avidetal katd t Sidpketa s €yxuons N tnv {Gla pépa pe tnv éyxuon. Itn Baaikn Sokipn CLEOPATRA, n apxikn 66on tou Perjeta xopnynBnke tnv npépa nptv and
TN XopNYNoN tns Tpaatoudoupdunns Kat ts doasta&énns yia va enttpanei n e§étaon twv axetldpevwy pe 1o Perjeta avudpdoewy. Katd v npwtn npépa nou xopnynBnke
pévo To Perjeta, n ouvodikn ouxvétnta twv avudpdoswy otnv €yxuon ntav 9,8% otnv opdda und Bepaneia pe elkovikd @dppako kat 13,0% otnv opdda und Bepaneia pe
Perjeta, pe tnv nAcloyngia twv avudpdoewy otnv €yxuon va givat Antes n pétples. Ot ouvnBEatepes avudpdoets atnv €yxuan (> 1,0%) otnv opdda und Bepaneia pe Perjeta
Atav nupegia, piyn, kénwon, kepadadyia, e§aaBévian, unepeualaBnoia kat épetos. Katd tn Siépketa tou deltepou kUkAou, 6tav 6Aa ta GappaKeUTIKA Npoidvia xopnyABnkav
v {6la npépa, ot nio ouxvés avudpdaoels otnv éyxuon otnv opdda und Bepaneia pe Perjeta (> 1,0%) Atav kénwon, duoyeuaia, unepeuataBnaia, puadyia Kat épetos. Itn
Baotkn dokipn CLEOPATRA, n ouvoAiki ouxvétnta twv oupBdviwy unepeuatoBnaoias/avaguiagias (Un oupneptiapBavopévwy twv 0géwy avidpdoewy atnv €yxuon/ouv-
Spopou aneAeuBEpwans KUTOKIVWV) Katd th Sidpkela oAdkANpns s neptodou Bepaneias Atav 9,1% otnv opdda und Bepaneia pe €lkovikd @dppako kat 10,8% otnv opdda
uné Bepaneia pe Perjeta, ek tou onoiou 1o 2,5% kat 1o 2% Atav 3°-4° BaBpou katd NCI-CTCAE, avtiotowxa. LuvoAikd, 2 aoBeveis otnv opdda und Bepaneia pe elkovikd @ap-
Hako Kat 4 aoBeveis otnv opdda und Bepaneia pe Perjeta epgpdvioav cupBdvta, ta onoia neptypdgnkav ws avaguiagia and tov epeuvnti (BA. nap. Ewdikés npopuidgets).
Tuvodikd, n nisloyngia twv avudpdoswy unepeuatobnaoias Atav Antes h pétples oe cofapdtnta kat unoxwpnoav Katd tn Bepaneia. Baoel twv tpononothogwy nou €ywvav
otn Bepaneia tns pen€tns, ol NepLloodTePes avidpdoels eKTUNBNKav ws deutepedouaes otis eyxuoels dooetagénns. Eundpetn oubeteponevia: Ln Bacikn Sokipn CLEOPA-
TRA, n nisloyn@ia twv aoBevwyv Kat otts SUo opddes Bepaneies eppdvioe touddxiotov £va oupBdv Aeukonevias (62,4% twv aoBevwy otnv opdda und Bepaneia pe Perjeta
kat 58,2% twv aoBevdv otnv opdda uné Bepaneia He £IKOVIKG PAPUAKO), €K Twv onoiwv n nAcloywngia Atav cupBdvta oubeteponevias. MapatnpnBnke epndpetn oudeteponevia
oto 13,8% twv aoBevayv und Bepaneia pe Perjeta kat oto 7,6% twv aoBevwv uné Bepaneia pe elkoviké pdppako. Kat ots 80o opddes Bepaneias, To Nooooatd twv acBeviv
nou el@avioe epnUpetn oubeteponevia ntav to uPnAGTEPO atov NPWTo KUKAD ths Bepaneias kat PelwBnke otadlakd otn ouvéxela. Augnpévn enintwaon epunUpetns oudete-
ponevias napatnpABnke atous Aaidites aoBeveis kal otis 0o opades Bepaneias ouyKpLtkd pe tous aoBeveis and difes QuAés Kal AANEs yewypapLkés neploxés. Metagu
Twv Aglatdv acgBevv, n enintwaon ths eunUpetns oudeteponevias ntav upnidtepn atnv opdda und Bepaneia pe Perjeta (26%) ouykpltikd pe v opdda uné Bepaneia pe €t-
Koviké @appako (12%). Aidppota: Ttn Bactkn KAVIKA Sokiun CLEOPATRA, Sidppota onpetwBnke oto 66,8% twv aaBevwy uné Bepaneia pe Perjeta kat oto 46,3% twv aoBevav
unoé Bepaneia pe €lKoviKS @dppako. Ta neplaadtepa cupBavta Atav hnia-pétpla oe gofapdtnta kat onpelwBnkav poéfts otous npwtous KUkAous ths Bepaneias. H enintwon
s didppotas 3°U-4* BaBpoU katd NCI-CTCAE Atav 7,9% otous aoBevels und Bepaneia pe Perjeta évavt 5,0% otous aoBeveis und Bepaneia pe €1koviké @dappako. H didpeon
S1dpketa tou peyadUtepou enetgodiou Atav 17 nuépes atous aoBeveis und Bepaneia pe Perjeta kat 8 nuépes atous aoBeveis und Bepaneia pe elkovikd pappako. Ta Stappoikd
oupBdvta avtanokpiBnkav kadd otnv npodpactikh dlaxeipion pe avudiappoikoUs napdyovies. ESGvBnua: MapatnphBnke e§avBnpua ato 45,2% twv aoBevwv und Bepaneia
pe Perjeta ouykpuukd pe to 36,0% twv aoBevadv und Bepaneia pe elkoviké @dppako. Ta neplocdtepa cupBdvia ntav 1ou h 2ou BaBuoU oe copapdtnta, onUEWBNKAV aTous
npwrtous 0o kUKAoUS, Kal avtanokpiBnkav ats KaBlepwpéves Bepaneies, dnws eival n Tonkn A n and tou otépatos Bepaneia yia v akpn. Mn uotloAoyIKES EpYanTNPLOKES
e€etdoets: H enintwon tns oudeteponevias 3ou-4ou BaBuol katd NCI-CTCAE (ék6oaon 3) Atav Loopponnpévn ats 0o opddes Bepaneias (85,9% twv aoBevv und Bepaneia
He Perjeta kat 86,6% twv aoBevv und Bepaneia pe IKoVIKS pdppako, cupneptiapBavopévou tou 61,0% kat 64,3% pe oubeteponevia 4° BaBpoy, avtiotoxa). Hpepopnvia
avaBewpnons tou Ketpévou: 17 louviou 2013

Aentopeph nAnpopopLakd otolxeia yia to npoidv eival SiaBéoipa otnv otooeAida tou Eupwnaikod Opyaviopol @appdkwy http://www.ema.europa.eu.

I"a to nAApes keipevo ts MepiAnyns Xapaktnplotkdv tou Mpoiévtos, napakafoUpe aneuBuvBeite otn: Roche (Hellas) A.E., Adapdvas 4 ® AsAgdv, 15125 MapoUot, Atukn,
TnA.: 2106166100

To PERJETA éxet éykplon EMA ané tov Mdptio 2013."Exel katateBe( aitnon tuns otov EOO.
Evbewktikn tpn: Xovbpikn: € 3.009,49. Nogokopetakn: € 2.618,26. Aavikn: € 2.876,17 BonBhate va yivouv ta gdpuaka mio aopain.
TupnAnpote v «KITPINH KAPTA»
Avapépare:
* OAEZ TG aveniBUnTeg evépyeteg yia ta Néa pdppaka [N]
« Tig ZOBAPEX aveniBupnteg evépyeleg yia ta MNvwotd gdppaka
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TYNONTIKH MEPIAHYH TON XAPAKTHPIETIKON TOY NPOIONTOE. 1. ONOMAEIA TOY OAPMAKEYTIKOY MPOIONTOE: YERVOY 5 mg/ml mukvo Sichupa yia mapaokeurj
SlaNpatog mpog éyyuon. 2. NOIOTIKH KAI TOZOTIKH ZYNOEEH: Kabe ml mukvou Slahopatog nsp\sxa 5mg |p|||mumah ‘Eva plakidio Twv 10 ml mepiéxet 50 mg ipilimumab. Eva
@laNidio Twv 40 ml meptéer 200 mg ipilimumab. To ipili b eiva éva mijpug avipa {owpa (IgG1K) mov mapdyeTat o KUTTapa woBNKWY Klvs(u«:u
KpIKITO) e Teyvohoyia uvauuvﬁuuop{vau DNA. 4. KAINIKE}: TMAHPOOOPIEE: 4.1 Ozpnntum(zc zv6£|£zl< Tu YERVOV evbeikvutal yia ) Bepaneia Tou

Mivakag 2: AvemBupntec evépyetec o€ aoBeveic pe mpoxwpnuévo peddvwpa mov éhafav YERVOY 3 m n=767)"

Nowwéeic kat mapasiTwoig
‘0xt oUxVEC onyarpio?, onmuki katamingio?, pviyyitda, yaotpeviepitida, ekkol i pohoij
QVaNVEVOTIKOD 0VOTANATOC, AOiLIWE TOU KATWTEPOL QVATIVEVOTIKOU OUOTHNATOC

&N, Moipwén Tou avitepou

Hn

1 e evnhikoug mov sxouv )\ule ponyoupevn Bepaneia. 4.3 Y \0ia o) Spaotiki} ovoia 1} o€ Kdmoto and Ta
EK5DXD 44 Elﬁlxzc npozl&nnnunvzl( Ka npo(pu).a{zlc Kad T xprion: To YERVOY oxmlﬂul e Qheypovadelc avszuumzc avridpdoelC o ToKUMTOLY and augnpévn i
eKteTapévn p o0 GpnTEC avaidpdoeic mov ouvdovtat e To avooomounTike) kat mBavov oyetiCovrat e To pnyavioyo Spdong Tov. AvemBipnTeq
avudpoec rou awbéovtal i avouonomnm Tov piopel va efvat doBapéc  anelukéc yia ) (w) eva mBavd va oupmpaBavows yaoTpevTepIKEc, Atk deppatikéc,
1) MV opyaviked e Evid ot avndpdoelc bé JKav Katd Ty mepiodo

znavlovfl( el zmuq( avutpspﬂzl exdiihwon Ve petd and Ty ehevraia oo Tou YERVOY. Exdc av mpooSloplotei dlagoperiki} umo)\oylu n Blappola 1) auénpévn ouyvotTa
Kevioewy, To aita ota kompava, ot auéioeis LFT, To é§avBnpa Kain evbokpomdbeia mpémet va BewpnBody pheypovidderg kat va suvdéovtal e To YERVOY. H mpioipn Sidyvwon katn
KatdMnhn diayeipton eivat ftteq yia v ehay Qv yia ™ (Wi emmokay. Xumnpunkn elouymvn uwn)\wv 6oozmv Kopnxnmzposléwv Y 1 Ywpic
emmmpoodeTn avoookataotatikr Bepaneia fvat mbavé va unmmezlvm TV QVTIpeTimion 0opapiov Edikéc yiato
YERVOY KateuBuviptec ypapéC yia Ty aviieramion avembopnTwy aviibpaoewy mov awbonmar 130) uvoaonomﬂko nzplvpacpowal napumm Taotpevtepikc avibpdoeic mou
ouvBéovta e To avosomoutkd: To YERVOY oxeriCetar e oBapéc yaotpevtepikég aviibpdaeic mov ouvBéovtat pie To avodomouyiko. Bavatnpopa nepiotatikd Aoyw Sidtpnarg tou
VuOTp{VT{leOU un»\nvu £ow avutpzpﬂzl 0¢ khwikég Sokipic (BAéne mapdypago 4.8). Ze aoBevei mou éhaav povoBepaneia pe YERVOY 3 mg/kg o jua pehém mpoywpnpiévou (n
opartog Odong 3 (MDX01020 Bhéne mapdypago 5.1) o didueoog ypovog éwg Ty ekditwan copapav i Bavatnpopwy (Babyiod 35)

6 rjrav 8 epSopddeg (e0pog 5 éwg 13 eBdopddec) ano v apyr T Bepaneiac. Me kateuBuvtripieg ypapyiéc yia my

yaoTpevTep ', doewy mou uuvézowm [130) i
JET0 M Xpnon (opiCetat we Beltiwon oe fyma [BaBpou 1] 1 Myotepo 1 o doBapdTTa katd Ty &vapén) ejpavioTnKe OTIC MePLOTOTEPEC

naplmmuzlc (90%) 13 6luuzao xpovo ano v zkén)\uan 0TV umoxwpnon 4 eBdopade (ebpog 0, 6&0( 22 epboddec). Or aoBeveic mpénet va mapakohouBoivrat yia yaotpevtepikd
onjeia kat oupMTGpaTa Mov €ivat mBavo va Gouv koNiTda oxen{opievn i o YKo 1} SidTpnon Tou yaotpevteptkod owhiva. STy kKA etkova eivat mavo va
oupmepthapBdverar didppota, au§nuévn ouyvoTTa eviepIkay Kivoewv, kothiako dkyog 1j atatoyeoia, pe i xwpic mupeto. Aidppota 1y koNtida mov eppaviletat petd amo Ty vapén
Tov YERVOY mpénet va agohoyeitat éykatpa yia Tov anokhetopd Motpadoug i ahng evaMaktikri¢ armohoyiac. Ze khwikéq Sokipéq, koNtida oxetiopievn e To avooomomTikd
OUOYETIOTTKE e oTolxela cp)\eyuovnc Tou ﬁ)\zwovovou Jie 1) Xwpic eSENKATEI Kat NeHgOKUTTapIKR Kat ouﬁmpowl)\mn 6ln6r|un ZUOTAGEIC yla TV avTipeTamion g Siappotag § T¢
Kohftibag ﬁuul(ovml omy pupuuuu oy ety lu(lVUpI[UH mep U ¢ papurnac katd NCICTCAE v3). AoBeveic pe fma éug |.|£Tplﬂ (Babpo0 112)
Sidppota (avénon éwg 6 Kevaaeig TV népa) i meuvo)\cvouuavn fima éwg pétpta ohinda (m.y. Kothiakd dhyog aluu [y Konpavu) evat mavo va nupuuzwouv aro YERVOY.
Suviotdral oupTTaTIKY} Bepaneia (.. Aomepapidn, umokatdotaon uyp@v) Kat mpooekTik napakohouBnan. Edv Ta fma éwg pETpia GUETTOHATA VTOTPOMIAGOLY I} EMENVOLY Yia
57 npépeg, n Tipoypaypatiopevn doon Tov YERVOY Ba mpénetva nupa)\zinaal kat Ba mpénet va Eekwioet Bepaneia e KopTIKoOTEOEIdr} (nx npeduilovn 1 mg/kg and 1o otopa anag
nuzpnmw(q laoéuvuuo) Euv napoumam unoy@pnr o¢ BaBuo 01 n EMOTPOQR oTIV avap{n, 70 YERVOY pmopei va Eavupxlozl 0TV EMOJEV) MpoypaypaTiopeévn 6oon. Adoeig mou
Oev "pETlEl va (BNéne mapdypago 4.2). To YERVOY mpénet va Slakorerat oplaTikd o€ aoBeveic e doBapi} Buﬂuou}

Neom\dopara kahor) 9;1 Kako110n kat pn kaBopiopéva (mephapBdvovrar KUoTEL Kat moAUTOSEC)
Juyvéc movog amd dyko

0x1ouyvéC Tapaveonhaopatiko oovopopo
Awarapayéc ToU APOMONTIKOU Kal TOU AEPQIKOY GUOTHATOC

Zu?ié avauia, Ae %onzvia

0y1 ovyvé aytohtiki) avaysia®, BpoyBonevia, nwowogthia, oudetepomevia

Awarapayéc Tou avogomonTIKoU UOTHATON
0x1ouyvéC unepevaioBnoia
Y £ 5 o i

Dwarapayéc Tou petaBohiopo kat g Bpéyng

Mo\ ouyvég pelwpévn 0peén
JuyvéC aguddtwon, umokahaipia
0y1 0vyvéC unovatplaipia, aAkdhwon, UTo@wWoopaia, 60V5poL0 Aong Gykou

Yuyiatpikéc Sratapayé
Juyvé OUYYUTIKR KATG0TAO!
0yt ouyvé ETaBoMéq T vonTiki¢ katdotaong, kataBMyn, petwpévn yevetnola opun

Awarapayéq ToU VEUPIKOU OUGTHHATOC
Juyvéc mepIQepIK aloBnTik) vevponddeia, (G, nga}\a)\yla Ageugyo
‘0x1 ouxVéC ouvdpopio Guillain-Barré™, quykom, kpaviaki
wokhwvog, Suoappia

0 0idnpa, ataia, Tpopoc,

0gBahpikéc Srarapayéc

Juyvé Baymn dpaon, movog Tov 0@Bayiol
‘0xt oUXVEC payoelditida, aipoppayia Tov vaNo£BOUE OMHATOC, IpiTdaY, pEtwpévn omTikr 00TNTa, aicbnpa Eévou cmpatog oToug

0@Bahyoig, emmequkitda

] 4i diappota iy Ko)\méa B)\enz napuvpuoo 4.2) kat Tipémel va exi0gl apéowg uwn)\nc d0ong evbophéPia Bepaneia pe koptikooTepoetdi. (Ze KAvIKES SoKiyié & éel
JeBukmpedviondvn 2 mg/kg/nuépa). Otav ehéyxetar n didppota kat dMa ouprrdpara, 1) évapén Badpaiag peiwon Kat Slakomrig TwV KopTiKooTepoeldwv mpémet va Baoiletal o
KNVIKI} ano’wuun e KhviKég Sokipic, 1 Tayeia Baeumia peiwon kat Slakom] (o€ Bmtmiuam <1 iva) odijynoe omy unclpom'] ¢ Sidppotag 1y m kohindag oe opiopiévoug aoBeveic.
01 aoBeveic mpénet va u&okovouvml yia o'roxxzm didrpnon Tou vampevrzpmou owNijva iy rr{pnovmﬁac H eumeipia amo K)\lVIK{( 50Klu£( OXETIKd e m uv‘nuawmun élappom(
avBeKTikiig o 517 1) KoNiTiag eivat éun. Qotdoo, eivat Suvatov va AngBei 1N TipooBiikn evag uuyuywlu [ c)(nuu e
f. Z¢ KAwikég Sokipé, mpootéBike epamag Soon infliximab 5 mg/kg, extog eav fav avavsady Tipénetva iratinfliximab d
Tou yaotpevteptkod owhiva 1y onparpia (BAéme v Nepilnyn XﬂpuKTanGTleV Tou MMpoidvrog yato infliximab). nuwmglkomm Tiou ouvbéeTal e To avooonomnm To YERVOY
oxeriCerat je ooPapn) nnatotoikoTTa oyen{opevn e 10 uvoacnomm(o Oavamgapog nmmkn OVE"upKZIﬂ £xel avagepBei o€ kAwikéq Sokipeg (Bhéme nupuvpuq)o 48). Xz aoBevei
mou éhapav uovcespunﬂa e YERVOY 3 mg/kg ot MDX01020, 0 xpdvog éuwg v ekdhwon usrplac g uoﬁupncn 0 (Baeuou 5) peTo
uvoaonomnko KupdvBnke and 3 éwg 9 edopddec amd mv ivupin me ezpawzlu( Me PIEC YPOHEC yia TV Qv ) €T0 0 Ypovog éwg TV
unoy@pnon KupuvﬁnKz and 0,7 éug 2 el}écuuéx V] nmmke; TpavoapIvaoeg kat 1 yohepubpivn npzna va aElo)\ovnuwm npw and kade 6our| Tou YERVOY, kaBag mpowpeg
EpVGU\'T]pl(]K{( petaPohég unnpsl va nnatinéa Opievn e T0 0 (BAéme mapdypao 4.2). Auénoeic o€ LFT elvar mBavo va avuvnuxﬂcuv
anovoia K\vIK@v oupmwpdtwv. Mpénet va a{lo)\ovouwm au{nvzlc g AST kat g ALT 1| me c)\lxnc )(o)\spueplvn( Tpog arrokauo homiv ariwv Kukwun: o nwaw(,
uuunzpl)\auﬁavouszv )\omw{zwv e6ENEng e vooou ] OV MPOiOVTWY Kat va {w( T unoywpner] Tou. Biowies Amatog amd aoBeveic mov eixav
0, Karédetéav ototyeia ofeiag pAeypoviig Kat ya). Ma aoBeveic pe auénpeévn AST 1y ALT oto
0pocTwy > 5-< X ULN 0A|Kr| xo)\ipuepwn 070 £0pog Twv > 3-< 5 x ULN mou mBavooyeitar ot oxetiCetar pe o YERVOY, mpénet va napaheinerat n mpoypapyiatiopévn S6on tou
YERVOY kat mpémet va mapakohouBouvrat o1 LFT éwg v umoypnon. Uwv [&zhlweouv 0] znmzéu LFT (AST kat ALT < 5 x ULN kat o)\lm Xohepubpivn < 3 x ULN), To YERVOY pmopeiva
Savapyioet oty emopievn éwn 6on. Adoeig i Oevmpémetva (BAéme mapa 4.2).Ta aoBeveic pe
(]UET]UEI‘ me AT m ALT > 8 x ULN mov mBavohoyeiat o1t uxen(ovral peT0 YERVOY 1 Bepaneia npmzl va dlakonetat OpIGTlKﬂ (BNéne mapaypago 4.2) kat mpénet va {mvnoﬂ
apéowg ovotnpariki evbophéBia Bepaneia e koptikootepoerdr uynig Soong (m.x. peBukmpedviordvn 2 mg/kg nyepnoicg f wodbvayo). Ze autolc Toug aoBeveic, mpénet va
Ovat ot LFT éwg v inon. Otav umoxwpolv Ta oupm@pata kar opahomomBody ot av§oelc Twv LFT, n évapén Babpaiag peiwong kat dlakomic Twy
KopTIKooTepoeldwv mpénet va Bacilerar o khwikr andgaon. H BaBpuaia peiwon kat Siakom mpémet va yiverat péoa o€ Sidotnyia Touhdyiotov 1 prva. Augoeig Twv LFTs katd m
Babyaia peiwon kat Bl(]KOYlﬂ &lvar Suvatov va avripeTwmoToov pe adgnon me 8001 ToU KOpTIKOOTEPOEIGOUG Kat Epaébrzpn Babyaia peiwon kat Siakom. N aoBeveic pe anuavnKé(
auéroeig Twv LFT mov ivar avexikoi oe Bepaneia pie Koprikootepoedr, €ivai duvatov va e€etaotei n npouﬂm(n &voc evaMakTikod avoom(uwma}mmu nupuvovm 070 OTjja pe
Kopnxomepnzlﬁn Ie K)\lvm{(éomue;, YpnotomouBnke pukogawohikr Hoperiln oe aoBeveic wpic plon) o¢ Bepaneia e Kop p0eldi} 1y mou avénon Tou
LFT katd v BaByuaia peiwon kar Siaxom) koprikootepoerdiv mov dev aviamokpvétav e aignon me dong Twv koprikootepoerdv (Bhéme v NMepinyn Xapaktnpiotikey Tou
Mpoidvrog yia m pukogawohiki pogerikn). Aeppatikéc avemBUpnTec avuibpdoeic mou ouvdéovrat yie To avooomoinuikd: To YERVOY oyetiCerar ie aopapés deppiatikés avemBopnteg
avtibpdoei mov pmopei va suvdéovtat pe To avooomouTikd. Bavatngdpog Togn emdeppikr] vexpohuon éxet avagepBei o khwiké Sokipég (BAéme mapdypao 4.8). E€avena kat
Kvnopoc enayopeva and YERVOY fj v Kupiw( fima A pétpia (BaSumJ 11 2) kat aveanokpivovtav o¢ oupmwpatikn epaneia. Le aoeveic mou éhaBav povoBepaneia pe YERVOY 3 mg/
kg ot MDX01020, o 6m|1500( Xpovog éwg T ekdihwan pétplv éwg doapv i Bavatgdpwy (Babpol 25) Seppatikav uvzmSvunrwv uvanauewv ftav 3 epbopade (i evpn(
0,9 éw 16 Bdopadeq) and my évapén m Bepaneiag. Me ik yia 10 mpwtokoMo KateuBuvTrpieg YPaHES yia T avrip X@PNoN OTIC TE
TEpUTIAI0ELG (87%), € Sidpiean ypvo amo Ty exdiilwan wg Ty urox@pnon 5 eBbopade (edpog 0,6 wg 29 eBSopddec). EEavSnuu Kal KVI]UIJO( znuvouzvu and YERVOY Tlp{"il va
aviperaniletar pe Baon ) copapatnra. AoBeveic e pua fjma éwg pétpia (BaByiod 1 éw 2) Seppariki) avemBOpnT) avtidpacn umopolv va napayieivouy ot Bepancia pe YERVOY pe
ouprtwpatiki Bepaneia (my. aviotapwvikd). Na fmo éwg pétpto e€avBnyia f Kvnapo mou epével yia 1 éwg 2 edopddec kat dev Bekticverat e Tomkd KoprikoaTepoedrl, mpéretva
Eexwvijoetn amo Tou mopmo( Bepaneiape Kopnkomzpuslﬁq (my. npzﬁwlovn 1 mg/kg amag nuspnmw(n luuﬁuvauo) Ta aoBeveic e pia coBapr (Babpou 3) deppiati) avemBipnm
avtibpaon, n 5601 Tou YERVOY Bampémetva Edv Behtiwbouv taap fima (BaBpou 1) i umoywprioouy, n Bepaneia pe YERVOY pmopei
va ouvextotel Kat ndNt ot endpevn mpoypapatiopévn S6an. Adoeic mou mapakeinovrat Aoy piag avemBopnm avtidpaang, Sev mpénet va unokabiotavat (BAéne napdypago 4.2).
To YERVOY mpémet vat SlakomTetat oplotikd o€ aoBevei pe éva mohd coBapd (Bueuov 4) e€avbnpa uanpo Buepuu 3) Kvnopo (Bhéme mapdypago 4.2) kat Ba mpénmel va Eexviioet
apéow ouotpatiki evdophéBla Bepaneia e uynhég S0aei kop p (. 2 mg/kg/npépa). Otav eheyyBei To €dvnya 1 0 knopde, 1 évapén g
BaBpiaiag peiwang kat Slakomc Twv KopTikoaTepoetb@v mpémet va Pacilerat oty KMvmn anépaon. H faBuaia uslmun Kat 5|axonn Tipémel va yiverat péoa oe Sidotyia Touhdyiotov

Kapdiaké Siatapayéc
0yt ouyvé

Ayysiakéc Siarapayéc
TuyvéC [unéraon, é€awn
0xt oUxVE ayyelinda, ayyelonddela?, meppeptkii wyaia, opBootatik undtaot
Awarapayéc Tou avanveuotikou ouoTiHpaTog, Tou Bwpaka Kat Tov pecoBwpakiov

appuBuia, kohmki papyapuyn

| Zuyvég duomoia, Byac

‘0xt ouxvéC PKeld, 0OVOPOpO 0Seiag fi¢ duayépetac?, SuBnon mvevpova, veupovike oidnyia, mveupovitida,
aMepyik glvau

Dwarapayéc Tov yaotpevtEpikol

Mok ouyvéc Sidppoia’, épeTog, vavtia

Juyvéc YAOTPEVTEIKI) aigioppayia, kohitida™, SuokothioTnTa, yaotpootoogayiki makivdpounon, kohiakd dhyog

‘0xt ouxvéQ SidTpnon Tou yaoTpevtepikol awhivaY, Siatpnan Tou mayéog eviépou®, didtpnon Tou eviépou®, mepirovitida?, maykpearitida,
vtepokohitida, yaoTpikd Nko, éAkog Tou may£og eviépou, 0100@ayiTida, eedc®

Awarapayéc Tou Amatog Kat TwV XoAn@opwv
Juyvé otohoyIki NIatiki Aertoupyia
0x1 ouyvé natkn avendpketa®, nratiuda, nratopeyalia, iktepog

Alumguxég Tou Sépparog kat Tou uMo§opiov LoTOD
Mo\ ouyvég £6avBnua’, kvnoog
Tuyvé Separinda, piBnya, Nevkn, kvidwon, ahwnekia, vukTepvoi 1PWTEC, ENpode

XVEC ia
0x1 oUVEC TO&IKN zmlSsg glkn vekpohuon®, )\EUKDKUT(ﬂQDK)\GUTIKﬂ ayyelinda, anogohidwon dépuatog
A é 5

Tevikéc Sratapayéc Kai KaTaoTdoeL Tg 080 xopiiynong

1 piva. supo)\uymsg avembuynTeC aviibpdoeic mou uwﬁzuvml 1€ T avoooroutikd: To YERVOY ayetiera e ooBapég veup avtibpdoelc éovtat e to
6po Uvdpopo Guillain-Barré éxer avagepBei ae kKhwikés Sokipéc (BNéme mapaypago 4.8). Exouv smun( avagepBel uuumuuum opoidlovta e puacéveia
gravis. Ot aoBeveic ymopei va mapouatdoou uikn abuvapia. Mopel akopn va map aluennkn (Beta. Ave€ynTn KTk ik} abuvapia ) Bk

Tohv ouyvéc konwon, avtidpaon e Béong éveong, mupegia

Juyvéc piyn, e§aoBévion, oidnua, dhyoc

0yt ouyvé ToNVOpYaVIKN avemdpketa™, oxendopevn e T éyxuon avtidpaon

MapakAwiké e§eTdogic

Zuyvég avénpévn apvotpavopepdon e ahavivng!, au§npiévn PTIKN apvoTpavoepdon’, auénpévn xohepuBpivn aipatog, petwpévo
OWYATIKD @c‘lgoc

0x1 ouyvég me Haoieq NraTikig A , QUENHEVN Kp | ditatoc, avénpévn Bupeo€ldoTpomog oppovn aipiatog,
Pelwpévy Kopn(o)\n aipatog, Pelwpévi KopTIKOTPOQivN aipiatog, uu{nusvn Nmdon!, auénpévn apuldon aipatoc!, petwpévn
TEOTOOTEPOVN QijIATOC

a01ouyvoee Baoi Y Ieia ano 9 kKAwikéq dokipéq mou €¢taoav To YERVOY 3 mg/kg 60n o pehdviopa.

[} | 0 EKBHUH

Y IIpﬁOUle\ e oyETIKa e uutzg w0 meavw( w)\ivuovmﬁug nvzmﬂupnm E\/Ep‘({l{( nupzxovml oty lepiypagn EVEpYEIDW Kal TV Tapdypago 4.4. Ta

Qedopévanov G 0€ QUTEQTIG l\upl\u\ TV Ejmepi e pehém Odong 3, v MDAOT020.

6 Avagépovtat o pdogareg us)ms( EKT0C

veuponadeta mou Slapiel > 4 uépec mpémel va Kat 8 mpénet va mn 81 aita, omwg €EENEN g vodou, ModEels, petaBohikd UUVﬁ(’W“ Kat MpooBerec avemBupnTeg evépyeteg mou dev avagépovtar otov Mivaka 2 & z)(cuv avuq)ipezl 3 uuSzva( mov éhaBav aMeg ddoeis (efte < i} > 3 mg/kg) YERVOY oe khwikég Sokipiéq
QUPHAKEVTIKA "PDIDVW T aoBevec pe petpia (Bajoi 2) veuponddeia (xunri e ) Ywpic atoBiyk) riow mBavov oxeriCerar pe o YERVOY, B mpéret va U Gparoc. Auté o pboere avripioeic i dhec o€ ouyvoTTa < 1%: nvyyiopc, puokapSiida, kapSiopuondBeta, aurodvoan arida, mokGpopgo epiba,

. Edvta WV évapén, Uﬂﬂefvﬂ(h"(ipE'V“ Eavapyioe o YERVOY ory enoyevn mpoypayiatiopévn ddon. A0ceiciov ooy veppitda, ougmipara ojoiilovta e puaoBévea gravs, avtodvoon QUETAPKEI ToU ghotod Ty Emvegpidiu,
napuhsmovmlhcvmplucavsmﬂuunm(avnﬁpnon(ﬁzvnpznslvuunomelmuvml Bhéne .2).To YERVOY mpénet oplmlkaamul)svn(usoo[}qpq (Buﬂuou} 8 i 0|5fluﬂ 00 olpﬂa)\uou aKhnpiuda, xpomq)lkn upmpmﬁa Qavoyievo Raynaud y[pummﬁ(] avdpoyo
114) awoBryriki} veupomdBeia mou mbavohoyeitar 6t ouvdéeta e To YERVOY (Bhéme mapdypago 4.2). Ot aoBeveic mpénmet va avnunmm(uvml a0gua e T Kate 0IEC YPOUKEC uplaon, ayatoupia, mputeivoupia, pewpén vamzlﬁorpono; opyiovn amum Mflmui\’ﬂ YovaSotpogivn aiiato, uﬂwwn Bupotiv,
Tou 16pépatoc yia Ty diaxeipnon atoBTikric veuBpondBelag kau mpémel va Eekwijoow apéowg svﬁmp)\sﬁm Bepaneia pe , POELON (X 9/KGIMHEpa). \eukonevia KulnuAuKuﬂupmula Nepypagn {m)\zyusvwv avemBounTw evepyelav: Me e€aipeon T MepITIQIoEIC oTig omoieg mwnuulvml 0 8eopiéva yia T MapaKatw emheypéveg
Mpoodeutikd onpdia k¢ veupondBeiag Bampémeva Bewpeita o ogeriCovtn e A TOVERVUV"Pi"ElV‘l GuneC evépyeteg pao icmou éhapav a pe YERVOY 3 mg/kg (n=131) A YERVOY 3 mg/k 0 e gp100 (n = 380) o pa pekérn Odang 31ov
0 aoBeveic e ooBapr (Babyion 3 1} 4) kvnrik pritu amohoyiag (héme napdypago 4.2). Mwwm ToVERVOYpropei (i ] 0) pehaviapatog (MDX01020, Bhéne mapdypago 5.1). Ot Karzueu;mpl{( vpauuzg?{larrr;;avnuﬂwmon QUTQY TV avemBdpmTeV

va mipokaMéel GAeyjlovi] TwY 0pyaVY TOU EVBOKPIVIKOD GUBTIHaTOS, avendpKeta kat uroBupeoeidiop kat ot aoBeveic
Jmopei va mapouaidoouy ) eidikd oupTTata, Ta omoia propei va potdlouy pe da afta, omag psmmuan otov £ykéQaho 1} urokeipieun vo00. T ouYvGTEPN KAWIKI ElKOva
oupmepthapBavera n kepahahyia kat n komwon. Z1a oupmtpata pmopei va oupmepthapBdvovtar eNelpata Tou omikod mediov, ahhayéc TG OUNMEPIPOPAC, SlaTapayéC Twy.
hextpolutv Katunéraon. Emweagpibiaki kpion wg aitio Twy oupmwdTY Tou aoBevol mpénetva anokheieta. H khwik ymetpia pe svéaxpwoymezm oxenldyen e to YERVOY

EVEDYEIV TEpIypdpovTal OTIV nupuvpuq)o 44. Fumpmzplx{c avtibpdaeig mou ouviéovtar pie To avooomotnTiko. To YERVOY ayetiCerar pe ooPapés yaotpeviepikés avudpdoei mou
ouvbéovtat ie T0 d \dyw didrpnang Tou yaotpevtepikol owhijva éxouv avagepBei o < 1% Twv aoBeviv mou éaBav YERVOY 3 mg/kq 3
0uvduaopo pe gpr T opdda pie povoBepaneia pe YERVOY 3 mg/kg, uvawzpenkz Sidppota kat ohitida onmavﬁnnms Bapimrac oto 27% Kat 1o 8% aviotoiga. H uuxvomra
oBapric (Baeuau 34 4) Sidppotag kat coBapric (BaBpow 3 1 4) kohitidag frav 5% yia o kaBéva. O Sideoag xpovog éwg Ty skﬁn)\wun ooBapiv i Bavampdpwy (Bueuov 3éuc5)

eval éun. Ta aoBeveic mov éhapav e YERVOY 3 mg/kg oty MDX01020, 0 xpdvoc éwg T exSriwon ié mu Bapij (BaBuauZA)

mou uuvéwwm u{ L uvoacnmmu(o muv 8 sBBuuﬂéz( (epog 5 éwg 13 eBdopddec) and v upxn mwe 9{0(1"£|(1( Me kareuBuvtrpieg vpauux yiamy

oxettOpevnG e To avodomotnTikd kupdvenke and 7 'S nspmou 20 sﬁéoua&s( anomy svap{q me Sspansmc
€ KAWVIKEC DOKIjIEC, FTav VevIKGG ENeyyoyevn e f Bepaneia kat Bep

0oBapr} aguddtwan, unotaon i Katamhnéia, cuviotdrat dyiean Yopiiynon OV flE
T napouia anatpiag i NotEew. Edy undpyouv onpeia emveppidiaxc (lVETlﬂpKEla(, ald o auﬂsvn( dev Bpmmal 3 smvsq)plélakn Kpion, mpénet va e€gtaotolv mepartépw
TapakAIKé CeTdoelC oTiq omoieq vetat ) agloAdynan epyaoTnplakay Kat v eéyywv. H a{lo)\ovnan w anms)\zopmmv TWV EPYAOTNPLAKAY ENEYXWY Yla

yooTpeviep 10p!
” . ! P N tepeq mepimaoelC (90%), pe Sidpeoo ypovo amd Ty ekdihwan éwg v unoxwpnan (opiletar
opuovmv W “"“W\“" i ! "3” a 4 ,Kp'"”(;f’"“’( g Bz}mwun ae fima [Buﬂpov 1] ] )\lvorzpu r| om voﬁapmnm Katd mv Evupfll) 4 €BBopddes (eopog 0,6 ¢ éu. 22 eBbopadeq). e KMVlKE; QOKIHEG 1 Ko)\méa TIoU OUVGEETal e To
pdon Kot o doBevr Ba npénel va ynoeivia fotnke pie oTotyeia pheypoviig Tou Bhewvoyovou, e wpic eSEAKMOELC Kat f Kat émenan QUVdeTal e To

avooorotntiko. To YERVOY ayetiCetat jie doapr nnatotogIkaTnTa mou cuvEetat jié To avooomomTiko. Bavatn@opog NTaTiKi| avemapkela éxel (]qu){pSEl 0 < 1% Twv aoBevay nou
hapav uovoSzpunslu e YERVOY 3 mg/kg. Augfioei e AST kau e ALT unomuénncie Bupvmm‘ avagépBkav oto 1% kat 10 2% Twv aoBeviv avtiotorga. Aev umrpyav avagopég
0oBapric (BaSuou 304) uuinon( G AST f ¢ ALT. 0 ypdvog éw Ty ekdhwon pétpiag éwg oopapric A i 1pop (Bueuou 2é0c5) 0 TIo GUVOEETal ie To

TV ENeyyo TG Evdy ¢ Aetoupyiag mpénel va mpw ano v £vapén Bepaneia e poeldn. Edv ot i Eheyyot g umdpuon spyamnpmml
Eheyyormeevd ¢ Aetroupyia eivat jn ¢ i, auviotatal Bpayy oxrpa Bepaneiac pe uPnhéc Sooeic kop 0V (. 6vn 4 mg avd 6 wpec
WOTE Va avTIeTwmOoTe ) pheypovr} Tou adéva katn mp éun 86on Tov YERVOY 6a mpénme va nupu)\amea (B/\sm nupaypamo 4 2). Avt T oty ival

dyvuoto &v 1 Bepaneia pe KopukooTepoeidi) avaotpéger Ty abevi duokettoupyia. Oa mpénet eniong va Eekvioet Katdhnhn unokardotaon opyiovev. Eiva m6avo va lval
anapaitnT) jiakpoypovia Bepaneia e unoxatdotaon opovedv. Otav TeBobv umo éheyyo T ayaTa ot @ YAOTIPIOKE TIEC Kat €iva epgaviic 1 Bektiwon Tou
aoBevoug ouvoNikd, imopei va ouveyiotei n Bepaneia e YERVOY kat n évapén e Pabpuaiag peiwong kat &ukonnc w Kopnkomspozlﬁmv nipénet va paciCerar oty Khwvikr) amopaon).
H Babyuaia peiwon kar Stakom mpénet va yivetar péoa o€ didotnya Toukdyiotov 1 piva. AMec avemBopntec avuidpdoeic mou ouvdéovtal e To avooomoutikd: Ot apakdTw
avemBoyntec aviibpdoeig nov mBavohoyeitar ot ouvSéovtal i To avooomomTikd, xouv avagepBei o aoBeveic mou éhapav povoBepaneia e YERVOY 3 mg/kg oty MDX01020:
pavozlémﬁa nmolvoq)l)\lu aufnan \mdong kat onzlpauamvsq)pméu Emmpoobérwc, tpitida, aipohutiki] avayia, qunozlc apuhdong, no)\uopyavmn uvmapxzm Kat veupovinida
X 1p€pd uz uuezvac Tiou éhaav 6 euBohio pe YERVOY 3 mg/kg +gp100 otnv MDX01020 (BAéne mapd 438). Avolavuidpaoeic ef (Ba9u0u3 n4) elvau
(Bavo {a pe vnhéc dooeig Kop v kat Stakonr} Tou YERVOY (BAén 4 2) T payoetdinida, tpiiban
0 YERVOY, 6a npzrm va €€erdlenaun xprion ToMKGY Kop 0etbwY 0T Poper} Twv 0pBAMIKGV OTayovwy oM aubeikwtal tatpikd. Erdof mubnopoi: AoBeveic pe uweu)\ulm
pehdvwyia, mpwtonaBéc pehavwpia Tou KNE kat evepyéc petaotaoeg Tou eykeqpddou Sev oupmepieNipBnaav atrv motikr) khwiki} Sokip (BAéme mapdypago 5.1). Avtidpaon oty
£yyuon: Ymipxav £veC avagopéq copapav Goewv oty éyxuon oe Khwikég dokipéc. Ze mepimtwon ooBap¢ avtidpaonc oty éyyuon, 1 éyyuon YERVOY mpénet va
SlakomTetatkatva xapnyznm Kum)\)\n)\n laTpik Bepanzm AoBeveic pe fima n Jétpia avtiSpaon otr éyxuon, pmopobv va AdBouv YERVOY pie mpooekikii napakohoubnon. Mropeiva
Angbel uroyn n ripog pHO uymvn 13 PETIKO Kal juvikd. AoBevelc e avtodvoon vooo: AoBeveis e 0topikd autodvoong voaou (it and hedkn kat enapiog
eheyyopievn avendp p uc), oupmepthapBavopévay auTev yia Toug OHDIDU( anaretal ouoT paneiayianp
£VEpY0 QUTOAVOOT VOO0 1y it 6lumpnan UparTo JEtd and ietapooyeuon opydvou, dev Yi6nav o€ Khvikéc Sokpéc. To ipilimumab eivat svmxu‘m( v Tkunapwv oy
kaBiotd Suvar v avooohoykr) avtamokplon (BAéne napdvpacpo 5.1) kau €ivat mBavo va mapépPet otrv avoookataotatikr) Bepaneia, yeyovd mou odnyei oe mapofuoyo m
unokeljvnc vooou ) auéiuévo KivBuvo andppIynG Tov pooedpatoc. To YERVOY mpérie va arogeyetar oe aoBevelc e aoPapr evepyd autodvoon V600, O MEPITIGGELS 0TS ooleg
TIEPAITEPU EVEpy lval v doa anehnuik yia T {uf kat ypnalporioteita e npoooy o AMhouc aoBevel e 0topikd avtodvoanc oo, petd
uno npouzmkn z&mun Tou zvézxouevou KIVG0voU- ood\ou( 13 amulkn Bdon. AoBeveic mov akohouBoby Siarta e eheyyouewn mepiektikotTa oe vdtplo. KaBe ml autod Tou
QappakeuTikod mpoidvrog meptéyet 0,1 mmol (7} 2,30 mg) vatpiov. Oa mpémet va AapBdvetat umoyn kad v Bepaneia aoBeviv mou akohouBodv Siarta pie eheyyopievn meptexTkoTTa
oc vatplo. 4.8 AvemBupnteg evépyziec: Nepiknyn Tou mpogik aopdherac: To YERVOY éyet yopnynBei oe > 3.000 aoBeveic oe va khivikd mpoypaypa To omofo agloAoynoe m
Xprion Tou e Bidgopec doaer; kat Timoug Oykwv. Extoc edv opicetar Slagopetikd, Ta deSopéva mapakdtw amotumavouy Ty ékBeon o YERVOY ata 3 mg/kg oe khvikeq doKipég
pehavayatoc. T pehém Odonyg 3 MDX01020, (BAéme mapdypago 5.1), ot aoBeveic Ehapav éva diapeoo 4 Sooewv (evpog 14). To YERVOY oetiCetar mohd ouyva pe avemBipnteg
EVEpYELEC TIoV TpoKUTTOUV amd auénpév 1 evtetapévn Spdon) Tou avocomointikod. Ot mepoodTepeq amo auté, otig omoieg oupnepihapiBdvovrat doBapés avtidpdoeic, uoywpnoav
perd ano v évapén kataMnhn tatpkiic Bepaneiag 1y ™ Slakom] Tou YERVOY (BNéme napdypago 4.4 yia v avtierwmon avemBupnTwv aviibpdcewv mou ouvdéovtal e To
avogonountiko). Ze aobeveic mov éhaav povobepaneia pe YERVOY 3 mg/kg oty MDX01020, o avemBijnteg evépyeteg mou avagépBkav ouyvotepa (> 10% twv aoBeviv), fitav
Sidppota, e§dvBnya, kvnopioc, kmwon, vauTia, éyietog, petwpiévn Gpedn kat kohiakd ayog. Ty mhetovatntd Toug fTav fimeg éwg pétpieg (Babpou 11) 2). H Bepaneia pe YERVOY
SlakomnKe Aoyw avembopnTwy evepyeav oto 10% twv aoBeviv. Kardhoyoc avemBupntwy evepyelv oe mivaka: AvembopnTes evépyetes mou avagépBnkav o aoBeveic pe
Tpoywpnpévo pehdvwpa, ot omoiot éhapav YERVOY 3 mg/kg oe khwikég Sokiéq (n = 767), napovaialovtar otov Mivaka 2. Autég ot avtidpdoeig mapovatdlovea avd katnyopia
0UOTIaTOg opvdev OUHQWVa PE m ougvotna. H ougvotnTa opiderat wg z{r’|( oD UyVEG (> 1/10), ouyvéc (= 1/100 éug < 1/10), oyt ouyvég (= 1/1.000 g < 1/100), omdvieg
(=1/10.000 éwg < 1/1.000), no)\u omavieg (< 1/10 000). Evrdg kabe kamyopiag suyvotnTag ejgdvion, ot avzmSuurn{( evépyetec eppaviovrar katd wﬂlvouoa OEIpﬂ uoﬁapomm(
Tamooootd 0 0 o€ HLAA2*0201 Betikoug aoBeveic ot omoiot éhapav YERVOY atrv MDX01020, fjtav mapdpiota pié exeiva mou

010 KNWIKO IpOYpapj

0 kupdve o 3 éuc 9 eBopdde and my apyr g Bepaneiac. Me kaevBuvripteg ypaypéc yia v avaerimon oxetilbyeve pe 10 mpwtéxoho, o povog éu v
uoy@pnon kupdvBnke and 0,7 éw 2 fdopddes. Ze khviké dokipiéc, Browie fimatog and aoBeveic mou eiyav pe Ejipdvioav ooiyeia
oteiag pheypovri¢ (oudetepogiha, heppokirapa Kat pakpogdya). Aepuatikéc avemBijntes avnidpdoeig mov auvdéovtar pie To avooomomrikd. To YERVOY oxeriCerar pe ooPapéc
Seppatikég avemBipnTec avridpdoei mou puropei va ouvdéovta e To avooomomTikd. Bavatngdpog Toéikr emdeppukr] vexpohuon éxel uva(pzpﬂ{[ 0¢ < 1% Twv aoBevav nou Ehapav
YERVOY oe ouvduaopd pe gp100 (Bhéme nupuvpuq:oS 1). va opidda pe uovoeepunau Je YERVOY 3 mg/kg, avagépBnke edvinpia Kat Kvnopo¢ dlagopeTikiig [Sapummg, Tokabéva
070 27% WV a0Bevv. E{avﬂr]pu Kat er]uuoc aravuu{va ano YERVOY fitav xuplw( fima (BaByod 1) } pétpta (BaBuod 2) p 0¢ f pania. 0 81dyiecog
Xpovog éwe v ekdrhwon pétplwv éwg ooapav Gavmnq)opwv (Buﬂpov 2 ¢ 5) deppatikav avarlﬂuumwv avnﬁpaozwv ftav 3 ¢pBopades um) v apyi e Bepaneiag
(e0pog 0,9 éuwq 16 z[i&oua&z() Me kareuBuvTripieq ypappiéc yia T avTieTamion oyet{opeveq feo unoypnon [uls TIEPUTTOEI (87%)
e 81dyteco xpdvo amo mv zkénman éuqTnv unoxwpnon 5 zﬁéonuéx (€0pog 0,6 € 29 pdopadec). N & 0 uv1|6pdozl§ 13 0.To
YERVOY oxeriCetat e ooPapéc avudpdoeic pe B: 00ei o€ < 1% 1wV aoBeviov mou éhapav
YERVOY 3 mg/kg o¢ cuvbuaopo pe gp100. Zupmtiopata opotalovia pe puachévea gravis éyouv emiong uvuqzepﬂa 0e< 1% w uceszv rmu £haBav unhétepeg Soaeig YERVOY ot
Khwikéc Sokipéc. Evbokpvonddeia oy quvdéovTat e o uvoacnomnxo T opdda pe uovoeepanzlu ie YERVOY 3 mg/kg, umoi fmote Baputnrag avagé
Kat

9

N

070 4% Twv aoBeva. b i avendpkela, Bapumra 10 kaBéva 010 2% Twv acbevav. H augvotta
oBapod (BaBiov 3 1} 4) umoimoguaiapiol avagépbike ato 3% Twv acBeviov. Aev umpyav avagopéc coBapr i moh oBapri (BaBiob 3 i 4) smvchpmmxnc avendpkelag,
unepBupeoetbiopod 1) umoBupeoeiiapio. 0 ypovog éwg Ty ekbiihwon unplu( g nc)\u aoBaprig (Babyiov 2 & éug 4 6 HETO GBetag kupdvenke
ano 7 éug nspmuu 20 eSopade amd v apyn m Bepaneiag. Ey 13 6 mou 0 KNVIKEC BOKIpiEG, nmv vevu(w( eheyyOpevn pe
Bepaneia 16 0ppoviv. AMeg Opnteg avaibpdoeig mou suvbéovta e 6. Ot mapaxde avudpdoei mou on 0UV5EOV(0I

1€ TO QVOCOTOUTIKG, sxouv avagepbe o€ < 2% Twv aoBeviov mou éhapav povoBepaneia pe YERVOY 3 mg/kg: Nia, av€non Aimdong kat

Emmpoofétuw, ipitida, ayodutiki avaipia, auérioeig apuldong, mouopyaviki} avendpketa Kat mveupiovinda éxouy avagepBei p naezvslc Tiou éhaBav YERVOY 3 mg/kg o€ ouvuaopo
pe memudikd eufohio gp100. YERVOY 5 mg/ml mukvo Sidhupia yia mapaokeur] Siaupatog mpog éyxuon — Zuokeuaoia: 1 Giakidio (yudhivo) x 10 ml e evewiki Noookopetakr Ty
3.887,16€, ka evdewiki} XovSpiki} Ty T 4.468,00€. YERVOY 5 mg/ml mrukvo 8idhuta yia mapackeur} SlaNopatog mpog éyxuan — Zuokevacia: 1 Ouahidio (yudhwo) x 40 ml pe
evenkriki} Noookopelakn T 15.548,65 €, kat evetkiki} XovSpu tur ta 17.872,01 €.

BonOijote va yivouv Aa ta pdppaka mo acgahn: Zupmnpwote Ty “KITPINH KAPTA”
Avagépate: OAEX Tig avemBupneg evépyetec yia 1 NEA OAPMAKA ]
Ti ZOBAPEX avemBupntec vépyetec yia a INQETA OAPMAKA

%Z% Bristol-Myers Squibb

Bristol-Myers Squibb A.E. Attikri¢ 49-53 & Mporovridog 2, T.K. 152 35 Bpikjaata, At TO 63883 - Bpihjaota T.K. 152 03, Attiki.
Tn\. 2106074300 & 210 6074400, 0a€ 210 6074333. APM.A.E. 62772/01AT/B/07/148
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To YERVOY™ (ipilimumab) evéeikvutat yia tn Ocpancia
TOU POXWPNHEVOU (AVEYXEIPNTOU I} HETAGTATIKOU) PEAAVWHATOG
o€ evnhikoug mou éxouv AdBet mponyoupevn Bepancia.’

NMPOOAOX THX EMNIZETHMHZX
2TO METAXTATIKO MEAANQMA

H dUvaun tov
QVOOOTIOINTIKOU
OLVOoTNUATOC

H omoudaiétnta tng
TTAPATETAEVNC
emiBiwong

« YERVOY™: O mpwTtog EYKEKPIMEVOG TTAPAYOVTAG TTOU TTAPATEIVEL ONUAVTIKA T GUVOAIKN emPBiwon o aoBeveiq
HE TIPOXWPENHEVO HEAAVWHO*?
« YERVOY™: Mia véa Bepareia evioxuong Twv T-KUTTAPWYV TTOU EVEPYOTIOLE( TO AVOCOTIOINTIKO CUCTNMA WOTE
AUTO VA KATACTPEPEL TOUG KAPKIVIKOUG OYKOUG.!

MNa onpavtikég mMAnpo@opisg acpdalsiag,
avatpééte otnv MepiAnyPn Xapaktnpiotikwv Mpoidévrog tov YERVOY™
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YERVOY. <
1y Bristol-Myers Squibb (ipilimumab)
TuKvo Sidhupa yia mapaokevi
Srahopatog mpog éyxuon
*Y¢ paTuyaiomompévn, ekeyxopevn dokip gdong 3.
1. Nepihnyn Xapaktnptotikwy Mpoidvtog tov YERVOY™. 2. Hodi FS et al. N Engl ) Med. 2010;363(8):711-723.



