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Incidenza

Il tumore del polmone ¢ la seconda neoplasia piu fre-
quente, sia nel sesso maschile che femminile (dopo 1l tu-
more della prostata ¢ della mammella), ma ¢ la p1u co-
mune causa di morte per tumore 1n entrambi 1 sessi.
Nel 2004 sono stati stimati 173.770 nuovi casi ¢
160.440 morti a causa del tumore polmonare.
L’incidenza sta lentamente diminuendo nel sesso ma-
schile, ma aumentando in quello femminile.

L’eta media alla diagnosi ¢ di ¢irca 70 anni.

Brown CK, Rini BI, PP Connell, MC Posner Oncologia Medica 2006



Fattori di rischio

Circa 1l 90% delle morti per tumore del polmone nel
sesso maschile e 1’80% delle morti nel sesso femmuinile
sono state direttamente attribuite al fumo di sigaretta.
Altr1 fattor1 di rischio includono I’esposizione all’asbe-
sto € al radon.

Brown CK, Rini BI, PP Connell, MC Posner Oncologia Medica 2006



Anatomia patologica

Negli Stati1 Uniti, la maggioranza dei tumor1 del polmo-
ne sono tumori non a piccole cellule (Non Small Cell
Lung Cancer, NSCLC):

— Carcinoma squamocellulare

— Adenocarcinoma

— Carcinoma bronchiolo-alveolare

— Carcinoma a grandi cellule

I[1 tumore a piccole cellule (Small Cell Lung Cancer,
SCLC), microcitoma, comprende 1l restante 20% dei cast.

Brown CK, Rini BI, PP Connell, MC Posner Oncologia Medica 2006
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SCLC/NSLC
Staging

T — TUMORE PRIMITIVO

Tis
T1
T2

T3

T4

Carcinoma in situ

Tumore = 3.0 cm, circondato da tessuto polmonare
Tumore > 3 cm, o tumore che coinvolge il bronco princi-
pale, a = 2 cm dalla carena, o tumore che invade la pleu-
ra viscerale o che provoca atelettasia o polmonite ostrutti-
va (non dell'intero polmone)

Tumore che invade la parete toracica, il diaframma, la
pleura parietale, il pericardio parietale o che coinvolge il
bronco principale, a < 2 cm dalla carena, ma senza coin-
volgerla

Tumore di qualsiasi dimensione che invade il mediastino,
Il cuore, 1 grandi vasi, la trachea, I'esofago, | corpi verte-
brali o la carena o tumore con versamento pleurico neo-
plastico o tumore con noduli tumorali separati, compresi

nello stesso lobo Brown CK, Rini BI, PP Connell, MC Posner Oncolog

ia Medica 2006
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Staging

N — LINFONODI REGIONALI

NO  Nessuna metastasi linfonodale

N1  Metastasi ai linfonodi peribronchiali e ilari omolaterali

N2  Metastasi ai linfonodi mediastinici o sottocarenali omola-

terall
N3  Metastasi ai linfonodi mediastinici o ilari controlaterali,

scaleni (di qualsiasi lato), o sovraclaveari (di qualsiasi
lato)

Brown CK, Rini BI, PP Connell, MC Posner Oncologia Medica 2006
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Staging

M — METASTASI A DISTANZA

MO  Nessuna metastasi a distanza

M1  Presenza di metastasi a distanza, inclusi noduli polmona-
ri separati, in un altro lobo

Il microcitoma non viene normalmente stadiato con il sistema
TNM;piuttostoviene classificato come “malattia limitata”o

“malattia estesa”.Lo stadio limitato e definito come il tumore
confinato ad un emitorace e ai linfonodi regionali.

Brown CK, Rini BI, PP Connell, MC Posner Oncologia Medica 2006



©
.2 SCLC/NSLC
Y

Staging

Stadio TNM Sopravvivenza a 5 anni,
% (stadio)

0 Tis NO MO

A T1 NO MO 62 (I1A)
1B 12 NO MO 38 (I B)
A T1 N1 MO 34 (l1A)
1B T2 N1 MO 24 (11B)

13 NO MO
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Staging

MA  T1-2 N2 MO 13 (IIA)
T3 N1-2 MO
WB T4  OgniN MO 5 (IlIB)

Ogni T N3 MO

IV OgniT OgniN M1 1(IV)

Il microcitoma viene comunemente classificato nei seguenti gruppi:
malattia limitata = pazienti con malattia allo stadio I-lll, escluso versa-
mento pleurico neoplastico; malattia estesa = pazienti con versamento

pleurico neoplastico o qualsiasi ripetizione a distanza (ad esempio, a cer-
vello, ossa, midollo osseo e fegato).




Small Lung cell cancer
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e Small Lung cell cancer
%A% Principle of

Surgical resection

e Stage | SCLC is diagnosed in less than 5% of patients with SCLC.

e Patients with clinically staged disease in excess of T1-2, NO do not benefit from surgery. 1

¢ Patients with SCLC that is clinical stage | (T1-2, NO) after standard staging evaluation (including CT
of the chest and upper abdomen, bone scan, brain imaging, and PET imaging) may be considered
for surgical resection.
» Prior to resection, all patients should undergo mediastinoscopy or other surgical mediastinal

staging to rule out occult nodal disease. This may also include an endoscopic staging procedure.
» Patients who undergo complete resection (preferably by a lobectomy with either mediastinal

nodal dissection or sampling) should be treated with postoperative chemotherapy. Patients
without nodal metastases should be treated with chemotherapy alone. Patients with nodal
metastases may be considered for postoperative radiation therapy.
e Because prophylactic cranial irradiation (PCl) can improve both disease-free and overall survival in
patients with SCLC in complete remission, PCl should be considered after adjuvant chemotherapy
in patients who have undergone a complete resection.?

NGO [ractice Suidelines
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chemotherapy

Limited stage

» Cisplatin: 60 mg/m2day 1 and Etoposide: 120 mg/m?2
days 1, 2, 3 x 4 cycles’
» Carboplatin: AUC 5-6 day 1 and Etoposide: 100 mg/m?2
days 1, 2, 3 x 4 cycles?
e During chemotherapy + RT, cisplatin/etoposide is
recommended (category 1)

NGO [rostice Suidelines
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Principle of

chemotherapy
Advanced Stage

» Cisplatin: 75 mg/m2day 1 and Etoposide: 100 mg/m?2
days 1, 2, 3 x 4-6 cycles3

» Carboplatin: AUC 5-6 day 1 and Etoposide: 100 mg/m?
days 1, 2, 3 x 4-6 cycles?

» Irinotecan: 60 mg/mZon days 1, 8, 15 and Cisplatin: 60
mg/mZon day 1*

» Cisplatin 80 mg/m? day 1 and etoposide 80 mg/m? days
1,2,3°

» Cisplatin 25 mg/m? days 1, 2, 3 and etoposide 100
mg/mZ2days 1, 2, 3°

» Cyclophosphamide 1000 mg/mZ2day 1 and doxorubicin

45 mg/m? day 1 and vincristine 1.4 mg/m?2day 1’

Cyclophosphamide 1000 mglm2 day 1 and doxorubicin

45 mglm2 day 1 and etoposide 100 mglm2 days 1, 2, 38

v

NGO [rostice Suidelines
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“aa " Small Lung cell cancer .
% Principle of

chemotherapy
Subsequent therapy

¢ Clinical trial preferred.

¢ Relapse < 2-3 mo, PS 0-2: ifosfamide, paclitaxel, docetaxel,
gemcitabine.

* Relapse > 2-3 mo up to 6 mo: topotecan (category 1),
irinotecan, cyclophosphamide/doxorubicin/vincristine
(CAV), gemcitabine, taxane, oral etoposide, vinorelbine.

* Relapse > 6 mo: original regimen.

Consider dose reductions versus growth factors in the poor
performance status patient

NGO [ractice Suidelines
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radiotherapy

Limited stage

e Radiotherapy should be delivered as either 1.5 Gy bid to a total dose of 45 Gy, or
1.8-2.0 Gy once daily to 50-60 Gy.1:2:3.4

e Start with chemotherapy cycle 1 or 2 (category 1)

e The radiation target volumes should be defined on the CT scan obtained at the
time of radiotherapy planning. However, the pre-chemotherapy CT scan should
be reviewed to include the originally involved lymph node regions in the
treatment fields. >

e Concurrent chemoradiotherapy preferable to sequential therapy in fit patients
(category 1)

PCl dose 25-36 Gy (30 Gy in 15 fractions, 36 Gy in 18 fractions, or 25 Gy in 10

fractions)’:8 Lower fraction regimens are recommended (1.8-2.0 Gy/fraction).

NGO [rostice Suidelines
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ey Small Lung cell cancer

Prognosi nei pazienti sottoposti a trattamento

Limited disease
Mediana di sopravvivenza
Sopravvivenza a 5 anni

Extensive disease
Mediana di sopravvivenza
Sopravvivenza a 5 anni

18-20 mesi
10%

10-12 mesi
1-2 %
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Treatment of Small Cell Lung Cancer n the Elderly

ANTONIO ROSSI, PAOLO MAIONE, GIUSEPPE COLANTUONIL, CIRO GUERRIERO,
CARMINE FERRARA, FILOMENA DEL GA1Z0O, DARIO NICOLELLA, CESARE GRIDELLI
The Oncologist 2005:10:399-411

Chronological age should not be a barrier to the use of potentially curative therapy
or palliative, life-prolonging treatment; studies have shown that, with appropriate
supportive care, otherwise-healthy older patients can obtain the same benefit from
standard treatment as younger patients. For SCLC in particular, the feeling should
be different, considering that chemotherapy provides significant survival
improvement. In SCLC there is a different starting point: chemotherapy improves
survival dramatically and the only question concerns what kind of chemotherapy to
use.
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Treatment of Small Cell Lung Cancer n the Elderly

ANTONIO ROSSI, PAOLO MAIONE, GIUSEPPE COLANTUONIL, CIRO GUERRIERO,
CARMINE FERRARA, FILOMENA DEL GA1Z0O, DARIO NICOLELLA, CESARE GRIDELLI
The Oncologist 2005:10:399-411

TREATMENT
Currently, the standard treatment for LD-SCLC for unselected patients consists of four to
six cycles of a platinumbased chemotherapy regimen combined with thoracic
radiotherapy (RT) of the tumor region and the mediastinum, which is followed by
prophylactic cranial irradiation (PCI) in cases of complete remission [38-40]. The
concurrent (versus sequential) approach seems to offer better survival [38, 41].
Chemotherapy remains the only treatment for patients affected by ED-SCLC because RT
has only a palliative role.
Three options can be identified for the treatment of elderly SCLC patients:

A) use the same chemotherapy as in younger patients;

B) empirically reduce drug doses (usually by about 25%); and

C) design active and well-tolerated regimens specifically for the elderly.
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Position Paper
The surgical management of elderly cancer patients:
recommendations of the SIOG surgical task force

R.A. Audisio®*, F. Bozzetti®, R. Gennari®, M.T. Jaklitsch?, T. Koperna¢, W.E. Longo',
T. Wiggers®, A.P. Zbar"
European Journal of Cancer 40 (2004) 926-938



Half of all lung cancer cases present in patients of 65 years and over, and generally fewer
surgical options are provided for this group with its presumptive expectations of increased
frailty, less pulmonary reserve, a higher overall risk of significant postoperative complications
and a projected reduced ‘active’ life expectancy. Many of these assumptions reflect the
differential treatment for lung cancer afforded by age alone, with little evidence base to
support these views. Thoracic surgery has been proved to be a safe and feasible alternative
in well-selected groups of the elderly population. Since surgery offers the best chance of cure
for patients with early-stage lung cancer, and given that the operative mortality of thoracotomy
and pulmonary resection has attained acceptable rates, a reassessment of unit experience in the
elderly is warranted. Effort should be made to detect lung cancer at an earlier stage in older
patients, such that there would potentially be an increased number of candidates suitable

for minimal resections or for video-assisted thoracoscopic resection (VATS). Here, VATS offers
advantages over thoracotomy in terms of reduced blood loss, less damage to the chest wall and
minimal deterioration in performance status as reflected in the percentage postoperative
changes in vital capacity and FEV 1.0. In the elderly, multivariate analysis identifies operative
duration as an independent risk factor in performance deterioration and preliminary
evidence suggests that in selected groups that there is no difference in long-term
cancerspecific survival between the VATS and open-surgery groups. The use of more limited
lung surgery (such as wedge resections) too may further decrease operative complications in
elderly patients when a lobectomy is precluded. Though lobectomy is still the ideal oncological
operation for non-small cell lung cancer, wedge resections provide an adequate alternative in
some patients with associated comorbidities
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¥ Lung cancer: keypoints

La polichemioterapia del tumore del polmone (SCLC) influenza
In modo significativo la sopravvivenza
(da poche settimane a diversi mesi).

La terapia chirurgica degli stadi inziali (SCLC/NSCLC) non e
precludibile, in termini assoluti, neppure ai pazienti anziani che
devono essere attentamente selezionati.




Non Small Lung cell cancer
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"9 Non Small Lung cell cancer
surgical therapy

» The overall plan of treatment as well as needed imaging studies should be determined before any non-emergency
treatment is initiated.

e It is strongly recommended that determination of resectablility be performed by thoracic surgical oncologists who
perform lung cancer surgery as a prominent part of their practice.

* Lobectomy or pneumonectomy, if physiologically feasible.

» Video-assisted thoracic surgery (VATS) may be considered as a feasible option for patients that are surgically
resectable as long as there is no compromise of standard oncologic and dissection principles of thoracic surgery.1:2

» Limited resection - either segmentectomy (preferred) or wedge resection - if physiologically compromised.
* N1 and N2 node resection and mapping (minimum of three N2 stations sampled or complete lymph node dissection)
« If determined medically inoperable by thoracic surgeon, clinical stage | and Il patients should receive definitive RT.

» Lung-sparing anatomic resection (sleeve lobectomy) preferred over pneumonectomy, if anatomically appropriate and

margin-negative resection achieved.
NCCN° Practice Guidelines
in Oncology — v.1.2007
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%/‘% Principle of

radiotherapy

» Treatment recommendations for patients with NSCLC should be made after joint consultation and/or discussion by a
multidisciplinary team including surgical, radiation, medical oncologists and pulmonologists.

* The overall plan of treatment as well as needed imaging studies should be determined before any non-emergency treatment is
initiated.

+ Radiation therapy should be offered as potentially curative treatment to patients with Stage | and I NSCLC who are medically
inoperable but of reasonable performance status and life expectancy.

+In patients receiving radiation therapy or chemoradiation with curative intent, treatment interruptions or dose reductions for
temporary and manageable toxicities should be avoided. Such situations include but are not limited to Grade 3 esophagitis and
hematologic toxicities. Careful patient monitoring and aggressive supportive care are preferable to treatment breaks in potentially
curable patients. It is often helpful to explain this philosophy to patients prior to the onset of toxicities.

o If the resection margin is negative and mediastinal nodes are positive, adjuvant chemotherapy will be given for 4 cycles followed by
postoperative radiotherapy, or concurrently if the patient is able to tolerate. If the resection margin is positive, postoperative

radiotherapy will be given first followed by adjuvant chemotherapy or chemoradiotherapy will be given followed by adjuvant
chemotherapy, if re-resection is not feasible.

NGO [ractice Suidelines
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Principle of
radiotherapy

« In patients receiving postoperative radiation therapy because of involved mediastinal nodes or resection margins which are close or
positive, discussion with the thoracic surgeon and pathologist is helpful in designing appropriate target volumes.

s Treatment planning should be on CT scans obtained in the treatment position. IV contrast should be used for hetter target and
normal tissue delineation whenever possible. Diagnostic CT with IV contrast could be fused for the treatment plan as long as it was
obtained in the treatment position. CT/PET is preferable for treatment plans rather than CT alone for the GTV delineation.

+In patients who are to receive induction chemotherapy. consideration should be given to obtaining a baseline planning CT prior to
starting induction chemotherapy. If feasible, the initial radiation fields should cover the pre-chemotherapy tumor volume and the
cone-down fields should cover the post-chemotherapy tumor volume. However, in patients with compromised lung function or
large initial tumor volume, the post-chemotherapy volume should be used to avoid excessive pulmonary toxicity.

» Modern three-dimensional conformal radiation therapy techniques with CT or CT/PET-based treatment planning should be used on
all patients. The selection of optimal beam energy for the treatment of lung cancer is complex. In general, photon beam energy
between 4 to 10 MV is recommended for most patients. If the tumor is involving the mediastinum or primary tumor is a large and
proximal lesion with patient's separation more than 20 cm, 15 MV or 18 MV energy should be considered. If the tumor is fixed to the
vertebral body, located at the superior sulcus or involving hilateral mediastinum, intensity modulated radiotherapy (IMRT) or proton
should he considered to avoid over dose to the spinal cord, lung or heart.

NGO [rostice Suidelines
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Chemotherapy Regimen?

Schedule

Cisplatin 50 mg/m? days 1 and 8
Vinorelbine 25 mg/m? days 1. 8, 15, 22

Every 28 days
for 4 cyclesP

Cisplatin 100 mg/mZ on day 1
Vinorelbine 30 mg/m?days 1. 8, 15, 22

Every 28 days
for 4 cycles©d

Cisplatin 75-80 mg/m?2 day 1;
Vinorelbine 25-30 mg/m?days 1 + 8

Every 21 days
for 4 cyclesP

Cisplatin 100 mg/m?on day 1
Etoposide 100 mg/m?days 1-3

Every 28 days
for 4 cycles®©

Cisplatin 80 mg/m2 on day 1, 22, 43, 64
Vinblastine 4 mg/m?2 days 1, 8, 15, 22
then every 2 wks after day 43

Every 21 days
for 4 cycles®

Principle of
chemotherapy

Non metastatic disease

NGO [rostice Suidelines
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Principle of
Metastatic disease chemotherapy

Baseline prognostic variables (stage, weight loss, PS, gender) predict survival.

e Platinum-based chemotherapy prolongs survival, improves symptom control
and yields superior quality of life compared to best supportive care.

e New agent platinum combinations have generated a plateau in overall
response rate ( 25-35%), time to progression (4-6 mo), median survival (8-10
mo), 1y survival rate (30-40%) and 2 y survival rate (10-15%) in fit patients.

e Fit elderly merit appropriate treatment.

e Unfit of any age (performance status 3-4) do not benefit from cytotoxic
treatment.

NGOG\ [rastice Suidelines
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Principle of
Metastatic disease chemotherapy

First-line therapy

e Bevacizumab + chemotherapy or chemotherapy alone is indicated in PS 0-2 patients with
advanced or recurrent NSCLC.

e Two drug regimens are preferred; three drug regimens do not add a benefit, with the
exception of bevacizumab in treatment-naive PS 0-1

« In locally advanced NSCLC, chemoradiation is superior to radiation alone: concurrent
chemoradiation appears to be better than sequential chemoradiation.

= Cisplatin-based combinations have been proven superior to best supportive care in
advanced, incurable disease, with improvement in median survival of 6-12 wks, and a
doubling of one-year survival rates (absolute 10-15% improvement).

= Cisplatin or carboplatin have been proven effective in combination with any of the
following agents: paclitaxel, docetaxel, gemcitabine,vinorelbine, irinotecan, etoposide,
vinblastine.

e New agent/non-platinum combinations are reasonable alternatives if available phase /Il
data show activity and tolerable toxicity.

« Single agent therapy is a reasonable alternative in PS 2 patients or the elderly.

Practice Guidelines

« Systemic chemotherapy is not indicated in PS 3 or 4 patients. -

NCCN®

in Oncology — v.1.2007
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Principle of
Metastatic disease chemotherapy

Second-line therapy

eIn patients who have experienced disease progression either during or after first-
line therapy, single agent docetaxel or pemetrexed, or tyrosine kinase inhibitor,
erlotinib are established second-line agents.

eDocetaxel has been proven superior to BSC, vinorelbine, or ifosfamide with
improved survival/QOL.

ePemetrexed has been shown to be equivalent to docetaxel with less toxicity.

Third line therapy

eErlotinib has proven superior to BSC with significantly improved survival and
delayed time to symptom deterioration.

NGOG\ [rastice Suidelines
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Lung cancer: keypoints

Attualmente, anche il paziente con NSCLC sembra avere la
possibilita di un miglioramento della prognosi.

L’eta di per sé non preclude I’accesso alla chemioterapia anche
se e necessario considerare attentamente le specifiche tossicita
dei farmaci e scegliere adeguatamente il miglior rapporto
efficicacia/tossicita.
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Corretta selezione del paziente:
solo una questione di performance
status ?



Farmaci

Farmaco

Target

Tossicita

Cisplatino

Legame a ponte con il DNA e inibizione
della replicazione

Piastrinopenia, Neutropenia,
Neuropatia +++(>65aa), IRA

Carboplatino

Come Cisplatino

Piastrinopenia, Neutropenia,
Neuropatia(>65aa), IRA

Doxorubicina

Intercalazione del DNA, inibizione del
DNA periribosomiale e dell’RNA,
alterazione membrame cellulari, form.
Radicali liberi

Leucopenia (++), Nausea(+++),
vomito (+++), Diarrea, Alopecia
totale, aritmie anche fatali,
scompenso cardiaco.

Vinorelbina Legame con la tubulina e sovvertimento | Leuco-neutropenia (++), dolore
del fuso mitotico toracico, affaticabilita (++)
Ifosfamide Legame a ponte e rottura della catena Mielosoppressione (+++), nausea-
del DNA vomito (+++), alopecia (++),
cistite emorragica
Etoposide Inibizione delle topoisomerasi |l Neutropenia (+++), alopecia (+),

neuropatia (+)




Farmaci

Farmaco Target Tossicita

Gemcitabina Inibizione della ribonuclide -reduttasi, Anemia, neutropenia (+), eurzioni
competizione con citidina trifosfato per cutanee (++), edema periferico
I’incorporazione del DNA

Irinotecan Inibizione della topisomerasi | Neutropenia (+++), diarrea (+++),

Alopecia (++)

Docetaxel Promozione di formazione, proliferazione Neutropenia (+++), anemia (++),

di microtubuli non funzionanti alopecia totale, neuropatie
periferiche (+), ritenzione
idrica(+)

Pemetrexed Inibizione degli enzimi folato Neutropenia (+++), stomatite
dipendenti:timidilato sintetasi, (++), diarrea (++), eruzione
diidrofolato-reduttasi.... cutanea eritemato-papulosa (++)

Erlotinib Inibizione della attivazione e delle vie di Diarrea (++), eruzione cutanea
segnale per I’EGFR attraverso I’inibizione acneiforme (+++)
delle tirochinasi EGFR dipendenti

Bevacizumab Anticorpo monoclonale contro il VGF Emorragie (+++), eruzioni cutanee

(++), ermorragia polmonare (+),
ipertensione (++)




La neoplasia



A Five-Gene Signature and Clinical Outcome
in Non-Small-Cell Lung Cancer

The NEW ENGLAND
JOURNAL o MEDICINE

N Engl | Med 2007;356:11-20 La tipizzazione della neoplasia (NSCLC) e
EEEEEEEEEEEEEEEEEEEEEEEEeseeeeeeeesessssssssmmmn . OUtCOMe clinico: lo stadio iniziale

BACKGROUND
Current staging methods are inadequate for predicting the outcome of treatment of
non—small-cell lung cancer (NSCLC). We developed a five-gene signature that is closely
associated with survival of patients with NSCLC.

METHODS
We used computer-generated random numbers to assign 185 frozen specimens
for microarray analysis, real-time reverse-transcriptase polymerase chain reaction
(RT-PCR) analysis, or both. We studied gene expression in frozen specimens of lung-
cancer tissue from 125 randomly selected patients who had undergone surgical resec-
tion of NSCLC and evaluated the association between the level of expression and
survival. We used risk scores and decision-tree analysis to develop a gene-expres-
sion mode] for the prediction of the outcome of treatment of NSCLC. For validation,
we used randomly assigned specimens from 60 other patients.

RESULTS
Sixteen genes that correlated with survival among patients with NSCLC were identi-
fied by analyzing microarray data and risk scores. We selected five genes (DUSP6, MMD,
STATI1, ERBEB3, and LCK) for RT-PCR_and decision-tree analysis. The five-gene signa-
ture was an independent predictor of relapse-free and overall survival. We validated
the model with data from an independent cohort of 60 patients with NSCLC and with
a set of published microarray data from 86 patients with NSCLC.

CONCLUSIONS
Our five-gene signature is closely associated with relapse-free and overall survival
among patients with NSCLC.



A Five-Gene Signature and Clinical Outcome

in Non-Small-Cell Lung Cancer
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DNA Synthesis and Repair Genes RRM1
and ERCCI in Lung Cancer

The NEW ENGLAND
JOURNAL o MEDICINE

N Engl) Med 2007;356:800-8. La tipizzazione della neoplasia (NSCLC) e

e | g risposta terapeutica: lo stadio iniziale.

BACKGROUNMD

RRM1, the regulatory subunit of ribonucleotide reductase, is involved in carcino-
genesis, tumor progression, and the response of non—small-cell lung cancer to
treatment.

METHODS

We developed an automated quantitative determination of the RRM1 protein in
routinely processed histologic specimens. In these specimens, we measured the
expression of RR.M1 and two other proteins that are relevant to non—small-cell lung
cancer: the excision repair cross-complementation group 1 (ERCC1) protein and the
phosphatase and tensin homologue (PTEN). We compared the results with the
clinical outcomes in 187 patients with early-stage non—small-cell lung cancer who
had received only surgical treatment.

RESULTS

RRM1 expression correlated with the expression of ERCC1 (P<0.001) but not with
the expression of PTEN (P=0.37). The median disease-free survival exceeded 120
months in the group of patients with tumors that had high expression of RRM1
and was 54.5 months in the group with low expression of RRM1 (hazard ratio for
disease progression or death in the high-expression group, 0.46; P=0.004). The
overall survival was more than 120 months for patients with tumors with high ex-
pression of RRM1 and 60.2 months for those with low expression of RRM1 (hazard
ratio for death, 0.61; P=0.02). Among these 187 patients, the survival advantage
was limited to the 30% of patients with tumors that had a high expression of both
RRM1 and ERCC1.

CONCLUSIONS

RR M1 and ERCC1 are determinants of survival after surgical treatment of early-
stage, non—small-cell lung cancer.
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ERCC1 and RRM1 gene expressions but not EGFR are
predictive of shorter survival in advanced non-small-cell
lung cancer treated with cisplatin and gemcitabine

Annals of Cnoologe 170 18151825, 2006
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Background: Pivcial studies indicate a role of excision repair cress-complementation 1 (ERCC1) gene and
ribenuclectide reductase M1 IRRM1) gene in conferring a differential sensitivity 1o cytotoxic chemotherapy and epidermal
growth factor receptor (EGFR) gene has been recently extensively investigated in non-emall-cell lung cancer (NSCLC).
Design: Formalin-fixed, parafin-embedded bronchoscopic/fine needle aspiration bicpsies obtained from 70 patients
with advanced NSCLC were retrospectively collected to investigate the expresswn level of ERCC1, RRM1 and EGFR
by real-time PCH. Sufiicient amounts of messenger BENA (MBNA) were successiully extracted from 61 (87%)
apecimens, reverse transcribed and amplified with intron-gpanning primers. Forty-one patients had stage [V dicease
and 42 received cigplatin/gemcitabine chemotheara

Results: A strong correlation bhetween ERCCA and Fiﬂl*-m MBENA levels (r. = 0.624, P < 0.0001) was found. Median
aurvival time in patients with low ERCCT was significantly longer (17.3 versus 10.9, P = 0.0032 log-rank test) as well as
in patients with low BRM1 (13.2 versus 10.2, P = 0.0320 log-rank test). Concomitant low expression levels of ERCCH
and RBM1 (n = 3’3| were predictive of a bettar cutcome |j_14 Qns@rsuq 0.0, P = 0.0345 log-rank test). Among cisplatin-
freated patients, a low ERCCHT level was highly predictive of a longer survival (23.0 versus 12.4, P = 0.0001 log-rank
test). No carrelation between gene expression levels and hlf‘tc]a.g gy was reported. No significant correlation between
EGFR expresszion level and survival was found. At multivariate analysig, perfiormance status, response to
chemaotherapy, presence of weight lose and ERCCT were independent prognostic factors for survival,
Conclusions: This retrospective study further ‘.-a?;lid;»:tes ERCCT and REM1 genes ag reliable candidates f
customized chematherapy and shows a higher impact on the survival of NSCLC patients treated with
cigplatin/gemcitabine for ERCCI. Prospective pharmacogenomic studies represent a research pricrity in early

and advanced NSCLC.
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concomitant low expression and (E) at least one
gene with low expression



FOCUS ON RESEARCH

DNA Repair and Survival in Lung Cancer —

The Two Faces of Janus
Adi F. Gazdar, M.D.

By pre-
venting mutagenesis, DNA repair
may not only prevent cancer but
may also retard molecular events
related to progression in estab-
lished tumors. Thus, high expres-
sion of RRM1 and ERCC1 may
indicate a favorable outcome in
untreated patients with early-stage
cancer by identifving rumors that
have progressed relatively little at
the molecular level. In this regard,
it will be important to compare
the levels of ERCC1 and REM1 in
normal, smoking-damaged, and
preneoplastic bronchial epitheli-
um with the levels in non—small-
cell lung cancers: could the loss of
expression of ERCC1 and RRM1
predict the risk that bronchial
epithelium will progress toward
cancer?

M ENGL]| MED 356;8 WWW.NEJM.ORG

Knowledge of these two gene
markers could affect two major
aspects of the management of
non-small-cell lung cancer: the
selection of patients with resect-
ed early-stage tumors who do not
require adjuvant therapy and the
selection of patients who are not
likelv to benefit from conven-
tional chemotherapy for advanced
cancer. The latter group may be
candidates for therapies that in-
hibit epidermal growth factor re-
ceptor signaling or angiogenesis
and other new forms of treatment.

FEBRUARY 22, 2007



Phase II Clinical Trial of Chemotherapy-Naive Patients
= 70 Years of Age Treated With Erlotinib for Advanced
TR AS " Non—Small-Cell Lung Cancer

J Clin Oncol 25:760-766. ©@ 2007 by American Society of Clinical Cncology JOURNAL OF CLINICAL ONCOLOGY

Purpose

Thi's is a phase I, multicenter, open-label study of chermotherapy-naive patients with non—small-
cell lung cancer (NSCLC) and age = 70 years who were treated with erlotinib and evaluated to
determine the median, 1-year, and Z-year survival. The secondary end points include radiographic
response rate, time to progression (TTP), toxicity, and symptom improvermnent,

Patients and Methods

Eligible patients with NSCLC were treated with erlotinib 150 mg/d until disease progression or
significant toxicity. Tumor response was assessed every 8 weeks by computed tomography scan
using Response Evaluation Criteria in Solid Tumors. Tumor samples were analyzed for the
presence of somatic mutations in EGFA and KRAS.

_Besults
Eighty eligible patients initiated erlotinik therapy between March 2003 and May 2005, There were

eight partial responses (10%), and an additional 33 patients (41%) had stable disease for 2 months
or longer. The median TTP was 3.5 months (95% CI, 2.0 to 5.5 months). The median survival time
was 10.9 months (95% CI, 7.8 to 14.6 months). The 1- and 2- year survival rates were 46% and
19%, respectively. The most common toxicities were acneiform rash (79%) and diarrhea (69%).
Four patients developed interstitial lung disease of grade 3 or higher, with one treatment-related
death. EGFR mutations were detected in nine of 43 patients studied. The presence of an EGFA
mutation was strongly correlated with disease control, prolonged TTF, and survival.

Conclusion _ _ A _ _
Erlotinib monotherapy is active and relatively well tolerated in chemotherapy-naive elderly patients

with advanced NSCLC. Erlotinib merits consideration for further investigation as a first-line
therapeutic option in elderly patients.
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La complessita del mondo reale: trattare
Intensivamente un paziente con neoplasia
polmonare con sepsi?

Quali outcome?




Prognosis of Lung Cancer Patients With
@ Life-Threatening Complications™

% (CHEST 2007: 131:840-5846)

Background: The management of patients with |||ng cancer has improved recently, and many of]
them will require admission to the 1CU. The aims of this study were 1o determine hmpllul
mortality and to identify risk factors for death in a large cohort of criticallv ill patients.
Methods: Cohort h(ll(l“. in lwo [CUs -.pcu.lll/vd in lhv management ol |ml|( nts with cancer, in
I'rance and Brazil.

Results: Of the 143 patients imean age, 61.6 = 9.9 vears [£ SD), 25 patients (17% ) had small cell
lung cancer and 118 patients (S3%  had non-small cell lung cancer. The main reasons for 1CL
admission were se psis (4% and acute respiratory failure (31% 3 Me LI];II]I(.‘:II ventilation (MV] was
used in 100 patients (7091, including 35 patients in whom lung cancer was considered a reason
for MYV, limpltal mortality was 397 overall and 69% in patients receiving MV, By multivariate
logistic regression, airway infiltration or obstruction by cancer, number of organ failures, cancer
recurrence or progression, and severity of comor bidities were associated w llh increased mortal-
189

Conclusions: The improved survival previonsly reported in patients with cancer admitted to the
ICU seems o extend to patients with lung cancer, including those who need MV, Mortality
increased with the number of organ failures, severity of “comorbidities. and presence of]
lvaplldlnn Failure due to cancer Illn-rlvwlnll The Lype of the cancer prer se was nol associated
with mortality and. therefore, should not be factored into 1CU triage decisions.




Prognosis of Lung Cancer Patients With

rrda " Life-Threatening Complications™
(CHEST 2007; 131:540-546)
Variables Data Variables Data

[Factors at 1CU adhimission

Age. vr

66 £ HY

Hospital davs prior to 1CU admission
Male gender
SAPS 11 score, points
LOD score, points
Tvpe of cancer
Squamons-cell carcinoma
Adenocarcinoma
SCLC
[,u]‘}_’.l' cell
Other
Fxtensive disease (TNNI classification !
No i I-1a;
Yeos (HTH-1V)
Distant metastasis
Ainvay obstruction
Cancer status

2i=5)
105 (73)
474+ 210
512-7)
56 (39)
490540
250170
Si6)

Y
55

59041
S4059)
44051

S6(25)

Controlled
Uncontrolled, newly diagnosed
Uncontrolled, recurrence/progression

Previous anticancer treatments
Combined therapy
Surgery to cure the cancer only
adiation therapy only
Chemotherapy only
No previous anticancer treatments
Weight loss = 10%
Comorbidity score (ACE-27)

51 (36)
200014)
16011}
1309}

430300

1309}

None 53057
Mild 54035)
Moderate 19013}
Severe 17(12)
Most frequent comorbidities
COrp 45 (54
Svstemic arterial hvpertension 33 (23)
Diabetes mellitus 10 (7}
Chronic heart failure T(5)
‘actors during the 1CU stav
MV LO0 (T0)

\';15()1>t‘vssc..u‘s
Dialvsis

52 (57)

12(85)

Performance status

(-2

R

Acute orean Lallures
Outcome data

i3]

Length of ICU stav, d
Length of hospital stay, d
DEFLST

ICU mortality

Hospital mortality

6 (5-13)

15 (5-32)

41029)
GO (420

54 (349)




@ Prognosis of Lung Cancer Patients With

Gruppo di ricerca geriatrica

Life-Threatening Complications™

(CHEST 2007: 131:540-546)

Table 3—Univariate and Multivariate Analyses of Factors Associated With Hospital Mortality (143 Patients)

Variables

Hospital
Mortality. %

Univariate Analvsis

OR (95% C1)

1
p Value

Multivariate Analvsis

I
OR 95% C

|
P Value

Age, T
Gender

102 (0.959-1.06]

0.152

[Female (S 1.0 0.222
Male 55 0.57 (0.26-1.25)
Tvpe of cancer
NSCLC 56 1.00) 0.208
SCLC 72 2.05(0.79=5.22)
Extensive disease (TNM classification)
No { I-1Hla; 44 [ .00 0.005
Yes (IHTh-1V) 69 2.853(1.42-565)
Cancer statis
Controlled 47 100 0014 [.00
Uncontrolled, newly diagnosed 60 LT 0.50=3.67) 0.79 (0.31-2.03) 0.619
Uncontrolled. recurrence/progression i) 4.2501.60-11.27) 3.20(1.07-9.51) 0.037
Performance status
-2 51 1.00) 0.002
3—4 54 512 (1.54-14.25)
:\il\\-‘ai}.' obstruction ll_\' cancer
No 51 M) .00 .00
Yes 53 491 (1.89-12.75) 459 (1.52-13.91} 0.007
Weight loss = 10% of usnal body weight
No ' 55 1.00 0.610
Yes 64 1.65 (0.48-5.63)




@ Prognosis of Lung Cancer Patients With
i ... Life-Threatening Complications™

m (CHEST 2007: 131:540-546) |

Table 3—Univariate and Multivariate Analyses of Factors Associated With Hospital Mortality (143 Patients)

Univariate Analvsis Multivariate Analvsis

llmpit;il [ ! I I
Variables Mortality, % OR (95% CI) p Value OR (95% CI) p Value
Moderate/severe comorbidity (ACE-2T)
No 53 1.00 0.036 1.00
Yes 5 263 (1.13-6.12) 3.11(1.158-8.21) 0.022
COFD
No 60 1.00 0.802
Yes 56 0.86 (0.43-1.73)
Infection
No 46 1.00 0.015
Yes 7 247 (1.24-492)
MV
No a5 1.00 < (.001
Yes 69 4.16 (1.95-8.56)
Vasopressors
No 35 1.00 = (.001
Yes T 4.80(2.34-9.53)
No. of organ failures 2.23(1.59-3.13) < (.001 1.96 (1.35-2.79) < 0.001




@ Prognosis of Lung Cancer Patients With
Life-Threatening Complications™

% (CHEST 2007: 131:540-546)

In conclusion, recent improvements in survival
rates in patients with cancer who are admitted to the
[ICU seem to extend to patients with lung cancer,
including those requiring MV, and ICU support can

be of benelit for selected patients. Mortality in-
creased with the number of organ failures and
severity of comorbidities; however, the strongest
predictor of mortality was respiratory failure due to
cancer progression. Ol special note, the type of the
cancer per se was not associated with mortality and
for that reason should not substantially influence
ICU triage decisions in patients with lung cancer.




9 Lung cancer: keypoints

La genetica della neoplasia del polmone (ma non solo) sembra permettere di
identificare alcuni profili neoplastici in base ai quali sembra possibile prendere
decisioni terapeutiche importanti (PKT si/no).

Puo rappresentare un modello per una nuova forma “tecnologica di

assessment’?

Se si, puo essere un modello esportabile?

La scelta delle terapie sembra sempre essere piu mirata su bersagli sempre piu precisi
( EGFR, TKA-EGFR etc..).
Questo comporta I’utilizzo di farmaci con minore tossicita e di maggiore
maneggevolezza (1 cp al giorno!).

Il target rappresenta davvero la nuova frontiera o si rischia di perdere di
vista I’insieme della patologia?

L’ambiente oncologico, specie per il paziente anziano, sottolinea sempre la necessita
del Comprehensive Geriatric Assessment.
In un paziente oncologico conta maggiormente la disabilita o la demenza
come indicatore di “derangement” del sistema biologico?



