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Eventi Tromboembolici nel NSCLC:
esiste una minaccia reale?
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Khorana

Is Thrombosis in patents with active lung cancer a real treat ?

LUNG CANCER : High Thrombotic Burden (HTB)
Risk for VTE by Type of Malignancy
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VTE in metastatic NSCLC reported to be 4-fold higher
than in patients with localized disease, data from California Registry

Incidence of VTE within 2 years of diagnosis of 5 different types of cancer (235.149 cancer cases),
3775pts (1.9%) of whom 12% at diagnosis sand 88% subsequently

VTE strong predictor of death during first year
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California Cancer Registry. Arch Intern Med. 2006;166:458-464



Retrospective evaluation of thromboembolic events in patients
with NSCLC treated with platinum-based chemotherapy

748 pts, 63 (8% ) had 69 TE events

PES Overall survival PFS was equal in
patients with or without

100 ——no TE TE during treatment,

-ea-- TE suggesting that TE is

not a predictor of more
aggressive disease
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Patients who
experienced TE during

Probability of survival (%)
(4,
i d

Probability of survival (%)

= chemotherapy had a
significant shorter OS
0 0 12 24 36 48 60 as compared to
PFS in months OS in months patients without TE

Median PFS 6.2 vs 7.2 months and OS 9.5 vs 12.9 in pts with and without TE

Lung Cancer (2014), http://dx.doi.org/10.1016/j.lungcan.2014.07.017
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Patient-related Tumor-related Anti-cancer treatment
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immabilization/performance grade, time after diagnesis, central vein
status) mutations) catheterization/ether

procedures, chemotherapy,
angiogenesis inhibitors,
immunotherapy)

p“-‘sk fEICtorS

Increased

incidence of
CAT in LC
Cancer-Associated patients s¢
Thrombosis Risk in Lung A
Cancer

@

o
0/ . o (®
e \5
Cular mecha®
Direct - cancer cell mediated Indirect - host cell mediated

(tissue focter, microparticles, cancer (tissuve factor, T cell activation,
proceagulant, heparinase, and other cytokines excretion, endothelial
inflammatary factors and cytokines) inflammation, activation of blood and

- i g endothelial cells, release of neutrophil

extracellular traps)

Ay C, et al. Thromb Haemost. 2017;117: 219-230 Cancer-associated Venous Thromboembolism: Burden, Mechan



In Advanced NSCLC, VTE was associated with shorter survival

Individual patient data from 3 NCI of Canada Clinical Trials Group (n = 1987 patients), BR 10, BR18, BR21 trials
Incidence of VTE from 0% to 7.9%
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Hicks LK, et al. Cancer. 2009:115:5516-5525. Obesity and Previous VTE predictive of VTE
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Atrial Fibrillation (AF) at the time of cancer diagnosis.
Study including 24.125 patients estimated a prevalence of AF
of 2.4% at the time of cancer diagnosis

22.3% of patients will develop

Cancer during next 12 years
2,7% LUNG cancer

Atrial Fibrillation

(as a short- to intermediate-term measure), a vitamin K antagonist (e.g. warfarin)
if international normalized ratio control is stable and effective, or a non-VKA oral
anticoagulant (NOAC)

Men Women
25 254

20 20+
154 154
10+ Prostate| 107 Breast

5 5 Lung

/_

Colorectal

Cumulative incidence of cancer, %

Colorectal
0

0_
0 2 4 6 8 10 12 0 2 4 6 8 10 12
Years from the diagnosis of AF Years from the diagnosis of AF
Number at risk
2776 2017 1490 1087 743 466 299 1711 1172 855 606 414 279 169

Atrial Fibrillation and Risk of Cancer: A Danish Population-Based Cohort Study, Volume: 7, Issue: 17, DOI: (10.1161/JAHA.118.009543)

Esc.cardio guidelines 2016



VTE risk : among patients with NSCLC, high risk for younger age, increasing
number of comorbidity, advanced cancer stage, and histology

The California
Cancer Registry

91 933 patients
with newly
diagnosed lung
cancer NSCLC and
SCLC
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Hisada Y, Mackman N. Cancer-associated pathways and biomarkers of venous thrombosis. Blood. 2017;130:1499-1506.

rate of VTE
ncreased among
all those patients
with NSCLC and
SCLC in advancing
stage

Possible
explanations is
more use of
medical treatment
and more
aggressive course
of disease




Journal of Thrombosis and Haemostasis, 2: 1760-1763

3
.

The risk of a venous thrombotic event in lung cancer
patients: higher risk for adenocarcinoma than squamous cell
carcinoma

adenocarcinoma

J.W. BLOM,* S. OSANTO{ and F. R. ROSENDAAL *}
*Department of Clinical Epidemiology, tHemostasis and Thrombosis Research Center, {Department of Oncology, Leiden University Medical
Center, the Netherlands

cum proportion developing venous thrombosis

-
]al?le 2 Incidence of venous thrombosis in the total group of lung cancer squarnous cell
patients
DVT 17 0.0
PE 15 ’ - .
DVT +PE . 0 1000 2000 3000 4000 500(
Total 39 survival in days
Person years of follow up 879 '8 ) ) o _ )
Incidence DVT/PE (per 1000 person-years) 44.4 Fig. 1. Cumulative proportion of venous thrombosis in patients with ¢

squamous cell carcinoma vs. patients with an adenocarcinoma.
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Genetic mutations risk in NSCLC

e increased thromboembolism (TE) has been reported in ALK+ and ROS'

o systematic review of 8 studies for ALK+ NSCLC, pooled OR as 2.10 for VTE, and 1.24 for
arterial thromboembolism (ATE). For ROS1+ NSCLC, pooled OR reported 3.15 for VIE

e VTE is an important predictor for early mortality especially in patients with EGFR/ALK wild-
type genes

 VTE incidence in patients with advanced ROS1-rearranged NSCLC was 3- to 5-fold higher
compared to the general population with NSCLC based on METROS

Table 1: DNA damages and their role in VTE risk, adapted from

Genetic damage Organ VTE incidence | Effect on VTE risk
ALK rearrangement Lung 269%-47.1% | 2.2-5 times increase
EGFR mutation Lung 9% - 35% diverging results
KRAS mutation Lung and colon | 16.1% - 54% 2.6 times increase
ROS1 rearrangement Lung 34.6%-41.6% | 3-5timesincrease

Thromboembolism in ALK+ and ROS1+ NSCLC patients: A systematic review and meta-analysis," Lung Cancer, vol. 157, pp. 147-155, Jul 2021.

Association of Venous Thromboembolism and Early Mortality in Patients with Newly Diagnosed Metastatic Non-Small Cell Lung Cancer,"” Cancer Manag Res, vol. 13, pp. 4031-4040, 2021.

ROS1-rearranged Non-small-cell Lung Cancer is Associated With a High Rate of Venous Thromboembolism: Analysis From a Phase Il, Prospective, Multicenter, Two-arms Trial (METROS)," Clin Lung Cancer, vol. 21, pp. 15-20, Jan 2020.
Impact of Tumor Genomic Mutations on Thrombotic Risk in Cancer Patients," Cancers (Basel), vol. 12, Jul 19 2020.



ALK & ROS1 -rearranged NSCLC is associated with High Thrombotic Burden

ROS1-rearranged Non-small-cell Lung Cancer is Associated With a High Rate of

ALK-Rearranged Non SmaII-CeII' Lung Cancer Is Associated With a High /o0, Thromboembolism: Analysis From a Phase I, Prospective, Multicenter,
Rate of Venous Thromboembolism Two-arms Trial (METROS)
- Product-Uimit Survival Estimates 100 Wedan 05, months (955C1) The incidence of VTE is 3- to 5-
\\ w_‘ —m’:: :’m ";ﬂ" fold higher in patients
] The rate of VTE in our ALK-rearranged _ RO S harboring ROS1-rearrangment

cohort was 3- to 5-fold higher than
previously reported for the general
NSCLC population.

than previously observed for
the general population with
NSCLC

Survival Probabiility
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* The VTE rate was 36%
* VTE was associated with

+

} I | SO I Y !
Pionthe shorter overall survival (HR 0 ¥ @ n ® W oW oW w28
(o —---1 5.71,P=.01). Number at nk Months
NVIE 2 10 6 3 1 1 1 1 1 0
VE ® 5 3 1 1t 0 0 0 0

Zer et al, Clinical Lung Cancer 2016 http://dx.doi.org/10.1016/j.cllc.2016.10.007

Patients with VTIE were younger and
had a worse PS
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Changes in risk for Thrombosis — Reassessment is needed

Risk factor assessment is an
ongoing dynamic process
throughout the course of care for
the cancer patient.

JAMA 293: 715-722, 2005.
Arch Intern Med 162: 1245-1248, 2002.
Arch Intern Med 160:809-815, 2000.

Risk (Odds ratio)

Hospitalization

End of life

Metastasis

Diagnosis

Risk of VTE in the cancer population

Chemotherapy

Remission

e o mm e e o e ae e e e e o e e B e e B R W E EE B B EE EE En EE W EE Em W o mw W

Risk of VTE in the general population

Time

Patients with cancer have a 4 to é-fold increased risk for VTE
Risk factor assessment is an ongoing dynamic process



Retrospective evaluation of thromboembolic events in patients with NSCLC
treated with platinum-based chemotherapy

The number of chemotherapy cycles preceding the first event

30+
» 70% of TE

occurred in the
20- first 2 courses

* Median time to
: TE from start of
il chemo 31 days
(average )

ol : el * Median time to
1 2 3 4 5 the first VTE 32
Number of cycles days

number of TE

Lung Cancer (2014), http://dx.doi.org/10.1016/j.lungcan.2014.07.017



The Danish Cancer Registry, 499092 cancer patients 1997-2017

the incidence rates of systemic therapies were 28.4 / 1,000 person-years in the cancer cohort
vs 3.6/ 1,000 person-years in the comparison cohort without treatment

10 —
Treatment included Mo treatment
Chemotherapy
9+ — Protein kinase inhibitors
- — —  Anti-angiogenic therapy
= = = Immunotherapy
8 — = = — ' Other targeted therapy =

Cumulative VTE incicence (%)

0] 1 2 3 4 5 (& i 8 g 10 11

Months after cancer diagnosis

2021 Blood VTE in cancer patients — A population-based cohort study



Thrombosis is Common in Lung Cancer Patients
Receiving Immunotherapy ( Cleveland Regisiry)
522 pts ,Male 307, median age 64, 88% stage IV, 50% LUNG CANCER

Roopkumar J. et al. Blood. 2018; 132:2510

1.001

Proportion Alive

0.251

0.00+1

No VTE

VTE

0.751

0.50+1

Survival analysis following immunotherapy

360

156

1 2
10 therapy to Death (years)

121 45

59 16

0

1 2
10 therapy to Death (years)

3

VTE is common in
cancer patients
receiving
immunotherapy
either as single-agent
or

in combination
regimens, affecting
nearly one-third of all
patients and may
potentially be
associated with
worsened survival



Different Pathogenic Mechanisms for patients with lung cancer
Receiving Immunotherapy

@ @ Blood
V' ﬂ/i, 'T@ @

~ FVlla

o G-CSF
oy | EC = | = || = [ =
=
Sr=%=

Lung Tumor

Hisada Y, Mackman N. Blood. 2017;130:1499-1506



Chemotherapy induced thrombosis

Contribution to the risk VTE events rate or RR/Incidence

» elevated von Willebrand factor (VWF) levels

Cisplatin/platinum based « release of procoagulant endothelial microparticles + 1Events 18,1%

. e depletion of key proteins in the regulation of the coagulation X
L-asparaginase pathway * fIncidence 4,2%

» synthesis of plasminogen and antithrombin (AT) is markedly
impaired with asparaginase-based therapy

e depletion of protein C and increased thrombin activity

i . . . * fIncidence (15%) - if combined with
5-Fluorouracil (5FU) * endothelial cell damage with the potential to promote
thrombus formation hematopoietic G-SFE (29%)
. ) i - j +
Tamoxifen and Aromatase Inhibitors * TRisk 2,8% - i Tamo+chemo
e RR15,5

®  increased thrombin potential, E-selectin, vWF, and soluble tissue factor T Events 23%
Antiangiogenic Agents —bevaci b ®  VEGF-targeted therapy is also associated with decreased thrombus resolution (bevacizumab with 5-FU and leucovorin)

® thalidomide increases the expression of protease-activated receptor 1
Immunomodulatory Agents - ®  On the endothelium, PAR-1 facilitates platelet and neutrophil rolling and adhesion. TIncidence Thalid+anthacycleine 28% , Thalid+Dexamethazone 17%

Therefore, PAR-1 may serve as the connection between injury and the coagulation response.

Thalidomide/lenalidomide

increase circulating levels of clotting factors VII, VIII, XI and fibrinogen in healthy volunteers.

decreased thrombolysis associated with increased plasminogen and alpha-2 antiplasmin levels. Tlncidence Ratio 2,3 -34

Corticosteroids ~ Dexamethasone

decrease proteins C and S, increase plasminogen activator inhibitor-1 (PAI-1) production, and increase platelet activation

Erythropoietin stimulating agents some evidence of endothelial cell damage/activation with increased serum levels of thrombomodulin and vWF T Relative Risk 1,52 -2,09



VTE risk is increasing
in patients receiving erythropoietin or bevacizumab

VTE complications in cancer patients

who received epoetin or darbepoetin
Relative Risk of VTE associated with

Bevacizumab vs Control.

Study Treatment Contral RRified) Weight RR (fised)
N N 95%CI % 95%Cl
Thatcher 19994 (37) o2 on Not estimable
P-174 80 16) 033 i Not estimable
Cascinu 19%4(12) 0/50 050 Not estimable
Barnias 2003 (47) o un S 116 033(001,805)
Smith 2003 45) 64 1] _—t 115 034[002,527]
EPO-CAN-20 J&) 62) 131 281 —l 155 050(005,523]
Case J8d (13) 81 376 " - 239 063[011, 364] i
Henry J&J(14) 6/67 8165 s 628 073(027,198] Bevacizumab Control
N3 004 FDA [66) U 10115 el 1956 097 (060, 159) T 1T ]
Chang 2005 (48) 197175 14175 i 1082 136(070, 262)
Littlewood J&J (6} /251 SN — 517 138(051,3.75] No. of Total  No.of Total RR
Voot 05 s it = 32 iy S Bete o Dwm  Na VeRs B4 i
fansleer —— QUL
INT-1 J& (64 3164 1180 S 104 Mbtn'sl:' 1385 Escudier et al,' 2007 20 337 6 304 325 3.00(1.23-7.33) 02
18 46} 9168 61165 o 468 1471054,408] iantoni ¢

i o S anee e 1= L Mol e] Gantoro ta 2007 10 %7 7 285 286 1.36/(053-352) 53
o;;;.b%% ; ?&fa)) : ;ﬁgﬂ 50[/3;] ——s 257(15 {g{[ggg 2(;3] Herbst et al,'* 2007 1 39 4 42 057 0.27 (0.03-2.32) 23
Henke —_— . 3 i 5
TenBokkel 1998 31) 2045 7 e 056 1961010, 3879] Hurwitz et al,> 2004 76 393 64 397 2858 1.20 (0.89-1.62) 24
L h:(&wm 9{}3 3273 B '1,3 ;_”;g%gﬁsl:g% Johnson et al? 2004 10 66 3 32 174 159 (0.47-56.37) 46

alc —_—— , :
Omlbofg( 1159]96‘ o) i}:; ng —_—r gﬁ % g %g“g; iﬁ} Kabbtnava.r et al,; 2003 13 67 3 35 192 2.16(0.68-6.88) 20
Tl 2l 2 s —— piD IR0 6566] Kabbl. inavar G‘i:. 2005 19 104 18 100 755 1.00 (0.56-1.80) >.99
Eﬂm: g;ar:)ﬁ I(63) o mg —— ;jg Lw;3 Ea:g, g:g}s ] Karrison et al,'® 2007 9 53 5 55 244 1.89 (0.68-5.29) 23

an —_— , 6
Razzout 2004 1) ! e e 156 2950061, 1428) Kindler et o' 2005 2 %8 2 7 875 1.00(0.58-1.72) >99
xlcu?)s: %2(25) I\"J;??Su 3/‘175! _— 3?: gg Eg:; ?ﬁﬂ Manegold et al,'” 2007 49 696 21 347 1050 117 (0.71-1.92) 54

te —_— .05 (013, .
Twm% lmsl;)” ) 16 —_— 055 335'5%&20'51;3% Miller et al, 2 2005 17 229 12 216 504 1.30 (0.64-2.67) 47
Vadhan-a) / 31 — 149 3741085, 16.56) i 1
hrogls ?ge ) K 5 s o L T38048.3018] Mlvlsr et al,‘° 2007 8 365 346 212 1.40 (0.46-4.22) 55
mng m{s sll' 9{2# 3/'1 %{ = == ‘1) g; i‘;; Egg:,m Price et al,'® 2008 24 267 9 133 490 1.29(0.62-2.66) 50

JES W, 193(024, 2
E&O-G?;E—TFBA () faes " e o 19306,01.73) Saltz et al, 2 2007 56 694 30 675 1405 1.78(1.56-2.73) 009
M: &g}?&n lsbll?; ;ﬂg - ?ﬁ: gﬂ{[?.gg-;;gg% Sandler et al,' 2008 2 427 13 441 573 1.67 (0.85-3.27) A4
Rosenzweig 2004 (60) 414 13 [ 040 £40(050, 14227] Overall (fixed-effects model) 356 4202 225 3664 1.33(1.13-1.56) <.001
Total 95% 1) ms 3041 ¢ 0000 e Test for heterogenetty: * <.01
Total events: 229 (Treatment), 118 (Control)
.
e . 67% increase
001 01 1 10

Control  Treatment

J Natl Cancer Inst. 2006;98:708-714 Nalluri et al. JAMA. 2008;300(19):2277-2285



Thromboembolism after pneumonectomy for malignancy
Cleveland Clinic Foundation report from 1990-2001

* Incidence of postoperative VTE after pneumectomy for malignancy: 7.4 %
334 patients Peak incidence within 7 days after the operation
P * Most patients had already been discharged from the hospital
 Higher pack-years of smoking were associated with increased risk
1B 10E
[ -
S
g; ol Time of hospital discharge § =
ST .
3 g
g Er- = é an—
ipF *
2 _\T‘ur,q HVTE L. 1.1 L | P P (R | 1
i m : e T " . < 10 20 30 40 50 60 70 80 s
bl:l' 7 14 21_ 28 35 42 WSk, (s Yoet)
U Days after Pneumnonectomy Figure 3. Freedom from venous thrombaembolism (VTE) at 30 days
. . . . after pneumonectomy for cancer according to pack-years of
Figure 1. Timing of venous thromboembolism (VTE) relative t0 | smoking (univariable analysis). The solid line is the point esti-
time of hospital discharge after pneumonectomy. mate enclosed within dashed 68% confidence limits.

Thorac Cardiovasc Surg 2006; 131 711-718



Identify the Thrombotic Burden for each LUNG cancer patient

Treatment Related
Cancer Related

» Histological subtype Adeno vs °  Platinum-based
Squamous vs Small \ / * Anti-angiogenesis agents

. StagelV * Immunotherapy

e Molecular Fusion ALK/ROS 1 * Radiotherapy

* TYpe of surgery, es Pneumonectomy

* Central venous catheter

* Response to treatment and Time to Treatment
response

Patient Related
* Blood transfusion and Eritropoietin

e ECOGPS2 Biomarkers

e Maedical comorbidities (23) (FA) PUDISIORTD.  OOHA prhale SORGE

* Immobility for Bone and Brain mts " D-Dimers

* Male sex, Younger Age, Smoking History Hematologic (Plts, Lcytes, Hb...)
e Obesity P-Selectin

. Presence of varicose veins Thrombin Generation Potential

. Prior VIE Microparticle-Tissue Factor activity

e Hereditary Thrombophilia C Reactive Protein

Ay C, et al. Thromb Haemost. 2017;117:219-230 Cancer-associated Venous Thromboembolism: Burden, Mechanisms, and Management
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Qual e I'impatto della trombosi nei pazienti con tumore attivo?
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Noble S et al: patient prefer Adherence 2015

Schaefer K et al: JTH 2020

ECPC CAT awareness survey 2018 Noble S et al: rPTH 2019
Ambrus JL, et al. J Med. 1975;6:433-458; oncology patients




2022 international clinical practice guidelines for the
treatment and prophylaxis of venous thromboembolism in
patients with cancer, including patients with COVID-19

2 Primary pharmacological prophylaxis of VTE with LMWH
(grade 1A} or with direct oral anticoagulants (rivaroxaban or
apixaban; grade 1B) is indicated in ambulatory patients with
locally advanced or metastatic pancreatic cancer treated with
systemic anticancer therapy and who have a low risk of
bleeding. Values and preferences: subcutaneous injections.

2 Primary pharmacological prophylaxis of VTE with LMWH is
not recommended outside of a clinical trial for patients with
locally advanced or metastatic lung cancer treated with
systemic anticancer therapy, including patients who have a
\__ low risk of bleeding (guidance).

~

v

4 Primary prophylaxis with direct oral anticoagulant (rivaroxaban
or apixaban) is recommended in ambulatory patientswho are
receiving systemic anticancer therapy and are at intermediate-
to-high-risk of VTE, identified by a validated risk assessment
model (ie, a Khorana score =2), and not actively bleeding or not
at a high risk for bleeding (grade 1B).

ITAC Advisory Panel Lancet Oncology 2022

Prophylaxis of VTE in surgically-treated patients with cancer

International Advisory Panel ranking: 8-62 out of 9-00

1 Use of low-molecular-weight-heparin (LMWH) once per day
(when creatinine clearance is =30 mL/min) or low-dose
unfractionated heparin three times per day is recommended
to prevent postoperative VTE in patients with cancer;
pharmacological prophylaxis should be started 2-12 h
preoperatively and continued for at least 7-10 days; there are
no data allowing conclusions regarding the superiority of
one type of LMWH over another (grade 1A). Values and
preferences: LMWH once per day is more convenient.

2 There is insufficient evidence to support fondaparinux
(grade 2C) or direct oral anticoagulants (grade 2B} as ai
alternative to LMWH for the prophylaxis of postoperatiye
VTE in patients with cancer. Values and preferences: as fper
the first recommendation.

3 Useof the highest prophylactic dose of LMWH to prevefit
postoperative VTE in patients with cancer is recommenfied
(grade 1A).

4 Extended prophylaxis (4 weeks) with LMWH to prevent
postoperative VTE after major abdominal or pelvic surge
(either laparotomy or laparoscopy) is recommended in
patients with cancerwho do not have a high risk of bleeding
(grade 1A).Values and preferences: longer duration of
injections.

5 Mechanical methods are not recommended as mono-
therapy except when pharmacological methods are
contraindicated (grade 2A). Values and preferences:
no injection.

& Inferior vena cava filters are not recommended for routine
prophylaxis (grade 1A).

Prophylaxis of VTE in medically-treated patients with cancer

International Advisory Panel ranking: 8-44 out of 9-00

1 We recommend prophylaxis with LMWH or fondaparinux
when creatinine clearance is 230 mL{min, orwith
unfractionated heparin in medically-treated patients with
cancer and reduced mobility who are admitted to hospital
(grade 1B). In this setting, direct oral anticoagulants are not
recommended routinely (guidance). Values and preferences:
subcutaneous injections. Costs: in some countries, price

G Inpatients with myeloma treated with immunomodulatoy

differences between LMWH, unfractionated heparin,
or fondaparinux might affect the choice.

2 Primary pharmacological prophylaxis of VTE with LMWH
(grade 1A) or with direct oral anticoagulants (rivaroxaban or
apixaban; grade 1B) is indicated in ambulatory patients with
locally advanced or metastatic pancreatic cancer treated with
systemic anticancer therapy and who have a low risk of
bleeding. Values and preferences: subcutaneous injections.

3 Primary pharmacological prophylaxis of VTE with LMWH is

not recommended outside of a clinical trial for patients with
locally advanced or metastatic lung cancer treated with

Sysien

dll dCe erd
low risk of bleeding (guidance).

4 Primary prophylaxis with direct oral anticoagulant (rivaroxabin

or apixaban) is recommended in ambulatory patients who arp
receiving systemic anticancer therapy and are at intermediatg-
to-high-risk of VTE, identified by a validated risk assessment
model (ie, a Khorana score =2), and not actively bleeding or rjot
at a high risk for bleeding (grade 1B).

- oo v a anicer
therapies, VTE primary pharmacological prophylaxis is
recommended (grade 1A); in this setting, oral anticoagulants
(vitamin K antagonists at low or therapeutic doses and
apixaban at prophylactic doses), LMWH at prophylactic
doses, or low-dose aspirin (100 mg daily) can be used, and
have shown similar effects with regard to preventing VTE
(grade 2B). Values and preferences: subcutaneous injections.

Prophylaxis of catheter-related thrombosis

International Advisory Panel ranking: 8-52 out of 9-00

1 Use of anticoagulation for routine prophylaxis of catheter-
related thrombosis is not recommended (grade 1A). Values
and preferences: bleeding risk with anticoagulants.

2 (Catheters should be inserted on the right side, in the jugular
vein, and the distal extremity of the central catheter should
be located at the junction of the superior vena cava and the
right atrium (grade 1B).

3 In patients requiring central venous catheters, we suggest

the use of implanted ports over peripherally inserted central
catheter lines (guidance).




AIOM recommendations

GRADE Quesito 6: Nei pazienti ambulatoriali con tumori solidi selezionati per Ielevato rischio
tromboembolico, la profilassi antitrombotica deve essere considerata in tutti i pazienti che ricevono un
trattamento chemioterapico?

RACCOMANDAZIONE:

Nei pazienti ambulatoriali con tumori solidi selezionati per I'elevato rischio tromboembolico, che
ricevono un trattamento chemioterapico, la profilassi primaria pud essere presa in considerazione sia
con EBPM che con apixaban o rivaroxaban

GRADE Quesito 8: Nei pazienti ospedalizzarti l'utilizzo della profilassi primaria con anticoagulanti
dovrebbe essere preso in considerazione?

RACCOMANDAZIONE: Nei pazienti oncologici ospedalizzati per una problematica medica e/o allettati,
l'utilizzo della profilassi primaria con anticoagulanti {EBPM, Fondaparinux) dovrebbe essere presa in
considerazione come prima opzione terapeutica




VTE is an independent risk for Mortality

Table 1. Clinical Risk Score

Factor Risk score el pe.oun e
Site of cancer £ M
Very high risk (stomach, pancreas) 2 :
1 -
Prechemotherapy platelet count =350,000/mm® 1 B 1004 o
Prechemotherapy leukocyte count >11,000/mm® 1 o] e onn M
Hemoglobin level <10 g/dL or use of red cell 1 E
growth factors :
Body mass index =35 kg/m” 1 £ ol
Cumulative score: high risk, =3; intermediate risk, 1-2; low risk, 0. ::5

0 10 20 30 40 50 60 70 8 90 100 110 120

Time (Days)
.. . . . . Figure 2. Kaplan-Meier analysis of overall and progression-free
The clinical risk score predict VTE, early mortality and cancer progression survival accordingto Clinical Risk Score group. (A): Overall survival.
(B): Progression-free survival. Patients with intermediate or high
BUT lung cancer pts little represented and No difference for type of tumor e e

worse prognosis than low-risk patients (p << .0001 for both).

stage and treatment



RAMs: Risk Assessment Models

Hypercan Score in Lung cancer

Table 4. Cumulative incidence of VTE and death, and accuracy of RAMs.

6-Month VTE 6-Month Death
Risk ~ Cumulative ;o pak  ROCAUC  Sen Spe PPy Npy Cumulative o poik ROCAUC  Sen
RAM Cat Incidence Value) (p-Value) @) %) ) (%) Incide nce ( LV i) (p-Value) (%)
ategory ©95% CI) (p-Value p-Value b Yo b o 95% CI) p-Value p-Value A
YPERCAN Low 6 (410} y 0.734 3 g 19{15-23) 0726 5
Gim& r/ ECD High 25(24-42) <000 (=0.001) 6 7 % 9 55 (47-63) Rl (<0.001) 5
KRS
e Cancersite/BMI = 35 kgfm1 Low 11 (-15) —_— 26 {22-30) _—
»  Hemoglobin < 100g/L 0.089 (0.290) 21 & 16 8 <0.001 (<0.001) 2% 89 49 T4
o Platelet>350 x 10°/L Int-High 16 (9-30) ' 49 (39-62) ;
o Leukocyte> 11 x 10°/L
New-Vienna CATS * Low-Int 9(5-13) i 0,642 i w4 6 15 (11-20) . 0.670 N
e  Cancersite/D-dimer High 14 (12-22) ’ {0.001) - 40 (35-46) i (=0.001)
PROTECHT g
Ca site /BMI = 35k
¢ Lomer@a/INIERREMS  jowiw 0BT 2 24 (18-30)
e  Hemoglobin < 100g/L 0.527 - 0.584 : :
Platelet > 350 x 10°/L 0730 (0.504) 59 42 12 89 0.012 (0.002) &b 46 34 76
i TR High 12 (9-18) ' 34 (29-40) b
s Leukocyte> 11 x 10°/L
e  Gemeitabine /Platinum
CONKO
o Cancersite/WHO =2 Int 10 (8-14) 0558 25(21-29) 0647
e  Hemoglobin < 100g/L 0.004 {Dkl 56) 26 85 19 a0 <0.001 ( {; 001 3 90 56 75
. Platelet > 350 x 10°/L High 19 (13-36) i 57 (45-69) '
e Leukocyte> 11 x 10°/L
Data shows the cumulative incileneessasedesth of the five RAMs at different risk stratification. The accuracy w curve and the Senb]bﬂlt",’ specificity, PPV, and

NPV. RAM: risk assessment model; VTE: venous thromboembolism; HYPERCAN: hypercoagulation in cancer; KRS: Khorana risk score; BMI: body mass index; WHO: World Health
Organization; ROC: receiver operating characteristics; AUC: area under the curve; Sen: sensitivity, Spe: specificity; PPV: positive predictive value; NPV: negative predictive value; Int:
intermediate, * The New-Vienna CATS score set at a VTE cumulative incidence of 10%,

Cancers 2023, 15, 4588. https://doi.org/10.3390/cancers15184588
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Risk assessment
of thromboembolic events
in hospitalized cancer patients

Federico Michettil®%-?", Francesca Ligorio?, Giulia Montelatici!, Luca Porcu?,
Emma Zattarin!, Leonardo Provenzano?l, Andrea Franza?, Luca Lalli®, Filippo de Braud™® &
Marco Platanial

Thromboembolic Events  ==No  =+Yes

n events median 0.95Cl

NoTEs 506 162 248  202-NA —E
TEs 29 17 57 39-NA
Albumin
p < 0.0001
Log(LDH)
Vascular compression
Total Points
1 P 0
Monhs Risk of TEs
0 = 5 - ]

Manths

» 535 enrolled
patients (122 Lung)

. 153 KS =0
. TEsin 7 (4.6%) KS 0

o 27.6% of TEs in Lung
Cancer pts

0 10 20 30 40 50 60 70 80 90 100
55 5 4.5 4 35 3 25 2
45 5 55 6 65 T 75 8 85 9O

}TJES

T
no

0 20 40 50 80 100 120 140 1680 180

0.05 0.2 0.4 06
am 01 na 05

Figure 2. Nomogram predicting the probability of developing a TE during hospitalization and in the next
45 days after discharge. Log{I. DH) natural logarithm lactate dehydrogenase, TEs thromboembolic events.



How confident are we
managing thrombosis in
patients with Lung cancer ?

50% pts are elderly and frail

AGE
TYPE OF)
ECOG CANCER
NITIVE
BLOOD
IMPAIRMENT =22 |
THR 51S
|
POLY |
o 9 vz
THERAPY J




Cancer patients experience frequent Renal Impairment
caused by age and use of nephrotoxic chemotherapy

80% of cancer patients
receive nephrotoxic anti-

cancer agents , such as: . .
g Incidence of Renal Insufficiency” and

' . Nephrotoxic Chemotherapy’ in Cancer patients?
o Classic cytotoxic drugs

(eg. cisplatin) ::: - 0%
agents
e ABs
e TKls
« mTOR inhibitors o |
 Androgen deprivation 200
therapy .
0%

Renal Insufficiency Nephrotoxic Chemotherapy

Atrial Fibrillation and Risk of Cancer: A Danish Population-Based Cohort Study, Volume: 7, Issue: 17, DOI: (10.1161/JAHA.118.009543)
Esc.cardio guidelines 2016



Cancer-therapy-specific inhibitors
and inducers of CYP3A4 and P-glycoprotein

Cancer-related Cytochrome p450
therapies CYP3A4 P-glycoprotein
Anthracyclines

Doxorubicin i t

Idarubicin i
Antimycotic agents

Vinblastine 1 T

Vincristine l

Vinorelbine 1

Paclitaxel +
Topoisomerase

inhibitors

Topotecan 1

Etoposide 1 1
Alkylating agents

Cyclophosphamide i)

[fosfamide 1

Lomustine 1

Cancer-related
therapies

Cytochrome p450
CYP3A4

P-glycoprotein

Tyrosine kinase
inhibitors
Afatinib
Alectinib
Ceritinib
Crizotinib
Dasatinib
lbrutinib
Idelalisib
Imatinib
Lapatinib
Nilotinib
Osimertinib
Vemurafenib
Lenvatinib
Sunitinib
Vandetanib

—

ey e e e e

— - — =

= = = -

Blood. 2019;133(4):291-298




Others possible drug to drug interactions with:

Category Agent CYP3A4 Interactions P-gp Interactions

Bisphosphonates and Denosumab ki S L o
Denosumab No No

Ondansetron Substrate Substrate
Palonosetron Substrate No
Metoclopramide No No

Antiemetics ——
Aprepitant Moderzfg;f:;?;tor and No
Fosaprepitant MOderztEj;f;;E;tor At No
Oxycodone Substrate No
Hydromorphone No No
Morphine No No
ndgesies and arvdolytios Fentanyl Weak inhibitor and substrate No
Paracetamol Weak inhibitor and substrate No
Lorazepam No No
Clonazepam Substrate No
G-CSF Filgrastim No No
Epoetin alfa/beta No No
ESA
Darbepoetin alfa No No
Dexamethasone Strong inducer and substrate No
Cortiposizrnios Prednisolone Modeeste inducerand Inhibitor and Substrate

substrate
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At diagnosis

Male, 69 y

NSCLC adenocarcinoma (IVb)
Non-smoker

PD-L1 < 1%. Non oncogene addicted

Concomitant drugs:
Bisoprololo 5mg
Famotidina 40mg
Deltacortene 12,5 mg
Bactrim 160/80 mg



Il line therapy with a new drug
HER2 and EGFR blocker

21/06/2023

Baseline
Khorana Score 1

Case report

15/12/2023

23/04/2024

BR
Khorana Score 1

Progression, thrombosis,
Drug toxicity
Khorana Score 1
HYPERCAN Score 4




Hospitalized
Severe respiratory failure due to Concomitant

TEP and Progression disease
Grade 3 Hepatic drug toxicity
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What’s to
know about

Pancreatic
cancer?

Pancreatic cancer is the seventh leading cause of cancer deaths
worldwide, 5y OS <10%

Only 20% presents with potentially resectable localized disease
Hard to diagnose before it is too late for surgery

Even when resectable at diagnosis, surgery is rarely curative

There is an urgent need to improve quality of life by integrating
best supportive care



Ironically, Trousseau died of pancreatic
6 months after writing to his student,
Peter, on January 1st, 1867

“I am lost . . . the phlebitis that
has just appeared tonight
leaves me no doubt as

to the nature of my illness”

TROUSSEAUD
1801 — 1867

f. de Thérapeutique, 183g. Prof. de Clinique Médicale, 1850.
le 1'Académie de Médecine. Médecin de 1'Hotel-Dien



Review Article

Pancreatic cancer and thromboembolic disease, 150 years after
Trousseau

David Ansari', Daniel Ansari’, Roland Andersson’, Alke .--Au:l.l:i,ré1:|.—S‘ancﬂzuez_"gJ

'‘Department of Cardiothoracic Surgery, "Department of Surgery, Clinical Sciences Lund, Lund University, Skine University Hospital, Lund

Sweden: Division of Surgery, CLINTEC, Karglinska Institntet at Department of Surgical Gastroenterology, Karolinska University Hospital
Stockholm, Sweden

Correspondence ro: David Ansari, MD. Department of Cardiothoracic Surgery, Clinical Sciences Lund, Lund University, Skine University Hospital,
Lund, Sweden. Email: david ansari@med_lu se.

HepatoBiliary Surgery and Nutrition, Vol 4, No 5 October 2015

Procoagulant factors .
(e.g., TF, PF4, PAI1) "“”
' 4 3 HPSE /

Fibrin degradation
products

Mucin PDPN
Oncogenes/tumor Inflammation " F
: F+MV TFPI
suppressors (e.g., h Pancreatic cancer ﬁ{e.g.,cﬁnkm&s__ E 5 ! 8

KRAS, c-MET, p53) COX-2) Pl 3

|

Mucin production
{e.q., through activation of P- and L-selectin)

Figure 1 Schematic representation of potential mechanisms

involved in the prothrombotic state in pancreatic cancer.
Endothelium

from British Journal of Cancer (2019) 121:359-37



Pancreatic cancers among the top 10 with the highest rate of VTE out of 18 cancers
(the most prothrombotic neoplasms, please note the progressive significant increase over the time )

, Review of >1.2 million Medicare
’ patients with malighancy

Biliairy
S Rate of DVT/PE  Rank out
nscns Per 10,000 of 18
Multipla mysloma Cancer patients malignancies
Hodgkin
MNon-Hodgkin
B o120 Pancreas 110 3
sc:clil:; - 2004-2010
Rectum 199772003 StDmaCh 85 5
Kidney
e Colon 76 8
Cervix
S Liver 69 9
Prostate
T Rectal 62 10
Comparisons
0 20 40 6'0_ 80 100 j|2'o ult_o 160 180 200 220 Esophagus 43 15
Incidence rate during the first & months
(per 1,000 person-years with 95% confidence interval)

) ) ) Medicine (Baltimore), 78:285-291, 1999
2021 Blood VTE in cancer patients — A population-based cohort study



VTE risk is considerably increased
in specific cancer types — pancreas almost 20% but...
Great variability from PDAC Borderline operable to inoperably to
ADVANCED and Incidentally versus Symtomatic

19.5
15,8
15 13,9
11 10,6
10
8,2
| I
O ) T T T T T 1

Pancreas Stomach Lung Ovarian Colorectal Bladder

25
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VTE in metastatic Pancreatic Cancer ,data from California Regisiry
20 events per 100 patients-years

Incidence of VTE within 2 years of diagnosis of 5 different types of cancer (235.149 cancer cases),
3775pts (1.9%) of whom 12% at diagnosis sand 88% subsequently

VTE strong predictor of death during first year

20+ 20+

Pancreas

151 154

10+

Incidence of Venous Thromboembalism, %
=
Incidence of Venous Thromboembalism, %

W‘— — Breast ”
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 0 50 100 150 200 250 300 350 400 450 500 550 600 650 700
Days After Diagnosis Days After Diagnosis

Incidence of VTE within 2 years of diagnosis Incidence of VTE within 2 years of diagnosis
among patients with locoregional disease among patients with metastatic disease

California Cancer Registry. Arch Intern Med. 2006;166:458-464



Annals of Oncology 18: 18680—1665, 2007

original article st Wl

Published online 28 July 2007

Venous thromboembolism predicts poor prognosis
in irresectable pancreatic cancer patients

M. Mandala'™, M. Reni®, S. Cascinu®, S. Barni?, I. Floriani®, S. Cereda®, R. Berardi®, S. Mosconi',
V. Torri® & R. Labianca’

227 patients locally advanced or metastatic pancreatic cancer with gemcitabine-based chemotherapy

1.0+
1.0 -
5
n S
@ 2 06l
3 0.6 - Median PFS 2.6 mo 5.1 mo > ’ Median OS 4.4 mo 9.9 mo
. >
= ® 4.
L2 04 h = : -
= ] HR 3.04, 95% CI 2.12-4.36, P < 0.0001 g HR 1.95, 95% CI 1.32-2.87, P = 0.0008
o 8 6
o = 0.2
g 0.2 - !
s T T
0‘0 T ;- ------ T T 1 0-0 T T T T _' _______ — — — : T 1
0 6 12 18 24 30 0 6 12 18 24 30
Patients with occurrence of VTE during chemotherapy had Patients with occurrence of VTE during chemotherapy had
significantly worse PFS vs patients without (median PFS 2.6 vs 5.1 significantly worse OS vs patients without (median OS 4.4 vs 9.9
months; HR 3.04, 95% Cl 2.12-4.36, P < 0.0001). months; HR 1.95, 95% Cl 1.32-2.87, P = 0.0008).

Patients with VTE during chemotherapy had significantly worse PFS & OS, but also was a
Negative Predictor Factor to response
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Gastroenterology 2020;158:1346—-1358

CLINICAL—PANCREAS

Incidence of Venous Thromboembolism in Patients With Newly | ® » 152 pts/731 (20.79%) developed a VTE,
Diagnosed Pancreatic Cancer and Factors Associated With Median Follow time 19.3 months
Outcomes )

Corinne Frere,1'2'* Barbara Bournet,a""* Sophie Gourgou,5 Julien Fraisse,5 Cindy Cani\fet,a'4
Jean M. Connors.®? Louis Buscail,®>*¥ and Dominique Farge,®?®%% and the BACAP
Consortium

» Cumulative incidence values of VTE were
8.0% at 3 months and 19.21% at 12
months, MEDIAN TIME 4.49 mts

» DVT, PE, VVT and combined events were
26%,17%,30% and 21%. Overall 46%
symptomatic and 54% asymptomatic

» PDAC primary location Isthmus versus
head and stage LAD vs Resectable,
metastatic VS resectable were
indipendent factors for the inset of VTE

» Patients who developed VTE had shorter
PFS and OS

BACAP study, 78:285-291, 1999



Venous Thromboembolism and Pancreatic Cancer

The BACAP-VTE Shudy - 731 pancreatic cancer patients prospectively followed-up from fime of enrollment unfil last visit or death

Cumulative incidance of VTE Prograssion Fres Surdval

h‘l: 1..
| -
2 !
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Chverall Survival

152 padisnts {20.73%,) developad & VIE ouning 2
median fE".|l."'."|'--JP of 13.3 monines

Patianis oavedoping VTE dunng Tollow-Lp nad
iovwel PR3 [HR 1.74, 35%C1 1.13-2.54, P=004)

Abbrwntirey VL Yenoos Thomoesminiere, FPA oopressr tee sucdest 00, overml morvival. FI, g Rado

» PFS6.66 VTE +vs 9.56 VTE-

i §

L

Padeats devaloping VTE during follow-up had
jowsr Of [HR 2.02, 35%C] 1.57-2.68, P 001).

» 0S9.13 VTE +vs 14.56 VTE-
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RESECTABLE DISEASE — THE STANDARD

Update a ESMO 2021: 5y OS 43.2% vs 31.4%; mOS 53.5 months vs 35.5 months
Metastasis free survival: 5yMFOS 31.9% vs 21.5%; 29.4 mo vs 17.7 mo

100
&
g 757
<
P Modified FOLFIRINOX
7]
; 5ﬂ_ i | i L i
(=}
. =
= Gemcitabine
9
8 257 Sstratified hazard ratio for death, 0.64 (95% Cl, 0.48-0.86)
S P=0.003
Mo. of deaths, 192
ﬂ | | | I I I | 1 1 |
0 6 12 18 24 30 36 42 48 54 60
Months
No. at Risk
Modified FOLFIRINOX 247 223 210 165 119 91 68 46 32 16 4
Gemcitabine 246 233 215 171 120 81 55 33 18 9 4

Conroy et al NEJM 2018



FIRST LINE THERAPY -OLD STORY Is NALIRIFOX a new onbioan® ..

A
100~ Median Hazard ratio pvalue
o0 (@s%C)  (95%C1)
— NALIRIFOX 111(10-0-121) 0-83(070-099) 0036
80+ — Nab-pacitael  92(83-106)
z 70| and gemcitabine
[ FOLFIRINOX (2011) } [ GEMCITABINE + NABPACLITAXEL (2013) ]
£ 5o
-3
3 5.
100~ ez i 057 (5% C1. 0.45.073 1007 Hazard rato for death, 0.72 (95% C1, 0.62-0.83) g
AZ3I Falio, i 3G, 0As-010) ~ 90 P<0.001 by stratified log-rank test 10-
P<0.001 by stratified log-rank test g R S Rt S
80+ 0 2 4 6 8 10 1 14 16 18 20 2 24 26 28 30
754 é 704 [nu:::::z::rz:;
=y g NALIRIFOX 383 337 308 274 241 209 162 98 59 32 13 7 2 1 1 0
X ¢ 40 © @ @) @ @ @ (5 (53 @7) () 011 (117) (122) (123) (123) (124)
- [ Nab-paclitaxel 387 345 298 261 218 179 140 B0 50 28 15 10 3 0 0 0O
2 . EBERING 2 ol andgemcitabine (0) (4) (5) (5 (6) () (17) (48) (65) (77) (88) (93) (100) (102) (102) (102)
— 504 0
T < 40 nab-Paclitaxel-Gemcitabine -
L 3 100 Median Hazard ratio pvalue
E 2 30 i (@5%0) (9% Q)
§ . — NAURFOX  74(6077) 069(058-083) p-00001
251 s 201 g — Nab-paclitmel  56(53-58)
[ E 704 and gemcitabine
Gemcitabine & - 2 6o
Gemcitabine L 2w
0||\|||||[i|||'|'lj L A A L R S A 5 40
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 03 6 9 L 12AUYT NN K g 30
£ 204
Months Months i
No, at Risk N%;tT‘ItSk Gemcitabine 431 357 269 169 108 67 40 27 16 9 4 1 1 0 LRI
Gemcitabine 171134 8948 28 14 7 § 3 3 2 2 2 2 1 Eaemc‘l’t‘"'a;”“:: emctavine ol N A Number atrisk Time o)
number censored
FOLFIRINOX 171146116 81 62 34 20 13 9 5 3 2 2 2 2 ) e i T A W B B B 6 & 4 G
(@) (52) (68) (77) (84) (88) (101) (111) (121) (127) (130) (13) (134)
Nab-pacitaxel 387 267 182 112 60 38 19 6 3 1 0 0 ]
andgemcitabine (o) (40) (68) (B9) (102) (108) (1) (123) (126) (127) (128) (128) (128)

Figure 2: Kaplan-Meler estimates of overall survival (A) and progression-free survival (B)
NALIRIFOX=liposomal irinotecan in combination with fluorouracil, leucovorin, and oxaliplatin.

Conroy et al NEJM 2011; Von Hoff et al NEJM 2013



Contribution to the risk

VTE events rate or

Cisplatin/platinum based

L-asparaginase

elevated von Willebrand factor (vWF) levels
release of procoagulant endothelial microparticles

depletion of key proteins in the regulation of the coagulation
pathway

synthesis of plasminogen and antithrombin (AT) is markedly
impaired with asparaginase-based therapy

RR/Incidence

- 7Evenis 18,1%

» TIncidence 4,2%

-Fluorouracil (5FU)

depletion of protein C and increased thrombin activity
endothelial cell damage with the potential to promote
thrombus formation

+ tIncidence (15%) - if combined W

hematopoietic G-SFE (29%)

Tamoxifen and Aromatase Inhibitors

Immunomodulatory Agents -

Thalidomide/lenalidomide

Corticostercids Dexamethasone

Erythropoietin stimulating agents

Oppelt P, et al. Vasc Med 2015;20(2):153-61.

thalidomide increases the expression of protease-activated
receptor 1

On the endothelium, PAR-1 facilitates platelet and nevtrophil
rolling and adhesion.

Therefore, PAR-1 may serve as the connection betweeninjury
and the coagulationresponse.

increase circulating levels of clotting factors VI, VIII, XI and
fibrinogen in healthy volunteers.

decreased thrombolysis associated with increased
plasminegen and alpha-2 antiplasmin levels.

decrease proteins C and §, increase plasminogen activator
inhibitor-1 (PAI-1) production, and increase platelet activation
some evidence of endothelial cell damage/activation with
increased serum levels of thrombomodulin and vWEF

= | RIsk 2,8% - if Tamo+chemo
« RR15,5

TIncidence Thalid+anthacycleine 28% ,

Thalid+Dexamethazone 17%
23-34

Tincidence Ratio

T Relative Risk 1,52 -2,09



Table 1
Patient characteristics fora

High prevalence of incidental and symptomatic venous
thromboembolic events in patients with advanced pancreatic cance
under palliative chemotherapy: A retrospective cohort study

All(n)
Number of patients 150 100.0 89 100.0 61

GEM (n) %

100.0

Anne Katrin Berger, MD * ", Hans Martin Singh, MD ?, Wiebke Werft, PhD b _ m 93 620 58 652 35 57.4
Alexander Muckenhuber, MD €, Martin R. Sprick, PhD “®!, Andreas Trumpp, PhD %, L S L . o
Wilko Weichert, MD €, Dirk Jager, MD ¢, Christoph Springfeld, MD, PhD *

Localisation

head 84 56.0 51 57.3 33 54.1
corpus 39 260 22 24.7 17 27.9
tail 27 18.0 16 18.0 11 18.0
p =092
Metastases
ves 138 92.0 20 399 58 a95.1
Incidental and symptomatic VTEs Grade 2 or higher were found no 12 8.0 ] 101 3 4.9
in 37 patients (24.7%) of which 19 patients were treated with p="t306
FOLFIRINOX (21.4% of the FOLFIRINOX group) and 18 with GEM Prior Operation - » - : )
(29.5% of the GEM group) (p = 0.34). Median time to diagnosis of ey = sap = Tah 4t i
VTE was 57 days after first diagnosis of APC, or, in patients who p= 100
. ’ . ) N . ) B Prior adjuvant therapy
ves 28 18.7 14 15.7 14 229
no 122 21.3 75 B84.3 47 T7.0
p =029
ECOG PS

No difference for Type of o 66 440 50 562 16 26.2
Chemotherapy regimen — -

FOLFIRINOX vs Gemcitabine

_

YEeS 138 96.5 20 94.1 58 100.0
no 3 3.5 5 5.9 o 0.0
ali 143 100.0 &5 100.0 58 100.0

Pancreatology 17 (2017 ) 629-634 p = 0.08




cancers 'MDP!
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Review

Venous Thromboembolism and Primary Thromboprophylaxis

in Perioperative Pancreatic Cancer Care

R. A. L. Willems ¥*343 N, Michiels ¢, V. R. Lanting 7890, S. Bouwense 1110 B. L. J. van den Broek 2
M. Graus 10, E A. Klok @, B. Groot Koerkamp 12 B, de Laat 3% M. Roest &, J. W. Wilmink 117
N.van Es 780, J. 8. D. Mieog ®, H. ten Cate >>*( and J. de Vos-Geelen *1*+

*Preoperative VTE incidences ranging from 11
to 14% for patients with borderline resectable
PDAC to 8-21% treated with different
neoadjuvant chemotherapy regimens

*The study perfomed by Krepline et al showed
lower rate of neoadjCT in pts who developed
VTE (54%) vs who did not (75%)

*Median OS was found to be decreased
17 (VTE pos) vs 25 ( VTE neg) months

Cancers 2023, 15, 3546

3of20

Table 1. Incidence of VTE in patients with localized PDAC (treated with neoadjuvant chemotherapy).

Study Study Size  Cancer Stage, 1 (%)

Chemotherapy, 1 (%)

VTE Incidence
o Stage, 11 (%)

VTE incidence
& Chemotherapy, 1 (%)

Prospective

Bemetd, RPC: 208 (29.0)

Total: 97 (19)
¢ RPC: 31 (21)

2020 [22] l e o 2 BRPC. 17 (11) ’
// T 20.7) ¢ LAPC: 49 (33) \
: — 5-FU: 98 (37) Total: 26 (10) o 5-FU: 13/98 (13)

Kieplineetal, g RRC 109 (1) Gemcitabine: 84 (32) o+ RPC: 9 (8) o Gemcitabine: 5/84 ()

2016 [27] BRPC: 151 (58)

Platinum agent: 110 (42)

¢ BRPC: 17 (11) o Platinum agent: 13/110 12)

o—— FOLFIRINOX: 252 (77) o FQLEIRINGX—17TT52 (7).
%;11“[" f]t a3 LAPC: 326 (100) quamh‘gmm Total: 20/326 (6) ;:ﬁ'&f;ﬂ:agjl{q @
Gemcitabine; 41 (13) o Gemcitabme: 1/41(2)
ZK{;‘E th}l n BRPC: 22 (100) mFOLFIRINOX: 22/22(100)  Total: 3 (14) o mFOLFIRINOX: 3/22 (14)
Retrospective
Barreau et al., 174 LAPC: 56 (32) Total: 46 (26)

2021 [30]

LAPC: 13 (23)

Tahara et al,, LAPC: 21 (78)

FOLFIRINOX: 10 (37)

o FOLFIRINOX: 5 (42)

2018 [31] 27 Metastatic: 6 (22) Nab-paclitaxel/gemcitabine: ~ Total: 6/27 (22) » Nab-paclitaxel / gemcitabine
11 (41) 1(7)
Total: 64/361 (18)
Hanna- 1:62(17) FOLFIRINOX: 6 il72/ f /2'1(5]21)38)
Sawiresetal, 361 II: 152 (42) Cemcitabine /radiotherapy: IllI‘ 9/61 (1(4)
2021 [32] 1II: 61 (17) 1 ;

During neocadjuvant
therapy: 2 (3)

* VTE incidence for both locally advanced and metastatic PDAC, VTE incidence for only LAPC was not reported in
study. BRPC: borderline resectable pancreatic cancer; LAPC: locally advanced pancreatic cancer; mFOLFIRINOX:
modified FOLFIRINOX; RPC: resectable pancreatic cancer; VTE: venous thromboembolic event.



Khorana score Pitt falls in PDAC

Table 1. Clinical Risk Score
All Patients with PDAC Have a score of 2 or more by

Factor Risk score definition

Site of cancer
Very high risk {stum 2 *The number of patients with PADC was less than 2%
High risk (lung, lymphoma, gynecologic, 1 in original cohort study

bladder, testicular)

3
Prechemotherapy platelet count =350,000/mm 1 *The presence of BMI >35 is unrealistic for PDAC
Prechemotherapy leukocyte count >11,000/mm* 1
Hemoglobin level <10 g/dL or use of red cell 1 _ _
growth factors *No difference for site, stage type of chemotherapy
Body mass index =35 kg/m? 1
Cumulative score: high risk, =3; intermediate risk, 1-2; low risk, 0. *No difference OS and PFS for Intermediate and High

Risk KRS in BACAP study
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KRAS Mutations are a hallmark of PDAC

KRASQEIR 1%
KRASQ5H 5o i . KRASQETK 0,5%
(] / /

KRASG13C/IDPIHR 48, N iul‘ I‘ s~ Other 0.5%

KRASG1ZASLI {9, ___7__7“ .

-

KRASC2V 33%

NTRK
ROS1

ALK L

’/'/"‘ :

RET KRASCGIR 17%
NRG1
BRAF
MSI-H

KRASG2D 39%

KRASWT ] KRAS Mutated

Zehir A, et al. Nat Med 2017. Salem ME, et al. JCO Precis Oncol 2022. Luo J. Semin Oncol 2021 [data analyzed using cBio Cancer Genomics Portal (hittp-//cbioportal.org), Cerami E, et al. Cancer Discov. 2012,
Gao J, etal. SciSignal. 2013] Hosein AN, et al. Nat Cancer 2022

ASCO Gastrointestinal “ — ASCO uasrssmer

Cancers Symposium t of this:presentation-is thesproperty-ofthe-authorpdicensed:-by ASCO. Permission required for reuse. KNOWLEDGE CONQUERS CANCER



TF expression is an important early event in malignant tfransformation
of the pancreas

Il-’ 2

e ”»
i,
g e

TF expression in 77% of Pancreatic Intraepithelial
Neoplasias

and 91% of Intraductal Papillarv Mucinous Neoplasms
The higher grade of dysplasia the higher of TF expression

Clin Cancer Res 2007;13:2870-2875



TF-MPs were detected in 2/3 of patients with pancreatic carcinoma

Histograms of tTF-MPs
detected in 4 cancer patients

. Median number of TF-MPs in the cancer
| VTE (7.1x 10* micro-particles /uL)

m,f\ significantly greater than the idiopathic VTE

)| N— (P =0.002)

A Pancreatectomy eliminated or nearly
(«\\ | \ eliminated these microparticles

B i | T — T _— Figure 7A Figum;:nENTA PATIENT B PATIENT C

TISSUE FACTOR FLUORESCENCE

TF-micropaticles (ful)
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% & 300454 f o w w
Healty ~ Pancreatic  Lung  Colorectsl  Breast Qwary § o w r
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Clin Cancer Res. 2009; 15(22): 6830-6840



Circulating TF-MPs

* Elevated levels of TF-MPs are associated with VTE
(adjusted OR, 3.72; 95% Cl, 1.18-11.76; P = 0.01)

In cancer patients without VTE

0.6

05 4 Log Rank P=0.002
E Cumulative incidence
S 04- TF-bearing microparticle-positive
9 of 1-year VTE: 35% vs 0%
S e T
S 0.3 I
=} |
£ |
2 I
B2 0.2 ===
2 I . . . .
= — TF-bearing microparticle-negative
O 014

el
|
0.0
0 5 10 15 20 25
Patients atrisk Months
TFMP+ 16 7 3 2 1 1
TEMP- 44 28 21 8 5

Clin Cancer Res. 2009; 15(22): 6830-6840 68
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Identify the Thrombotic Burden for each PANCREATIC cancer patient

Cancer Related

Site of Cancer HEAD, Isthmus vs
body

Histological Adeno vs Others
Stage IV

Molecular 90% KRAS mutated

Patient Related

PS 2, Female

Medical comorbidities (>3)
Obesity and Cachettic

AF

Presence of varicose veins
Prior VTE

Hereditary Thrombophilia

Treatment Related
*  Chemotherapy All Type

Radiotherapy ?

Central venous catheter

Blood transfusion and Eritropoietin

Biomarkers

Hematologic (Plts, Lcytes, Hb...)
D-Dimers

TF

CA19.9

P-Selectin

Thrombin Generation Potential
Microparticle-Tissue Factor activity

C Reactive Protein

Ay C, et al. Thromb Haemost. 2017;117:219-230 Cancer-associated Venous Thromboembolism: Burden, Mechanisms, and Management
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Cancer freatment induced thrombosis

FOLARINCYX — category 1 Z = = = =5 5
clifind: Thrombocytopenia ; ; - 5
or FOLEIRINOX® Anaemia Diarrhoea / Stomatitis / Mucositis Substrate
5-FU + Leucovorin® + Craliplatin® G i Thrombooytopenia Anosmia Diarrhoea / Stomatitis / Mucositis - -

If previous first-line FOLARINOX: FOLFIRI- =Pyl Thrombocytopenia Ancemia Diarrhoea = Substrate -
G“’"““’“bjg‘?u';’f “'b‘;“"ﬁ"‘b“““d o Thrombocytopenia Ancemia Diarrhoea / Stomatitis / Colitis = =
Gemeitabine” + Capacitabin® M Diarrhoea / Stomatitis = =

(GTX recg_:limal'_l.i Ci?:‘:ﬁirtfhine‘“, D;{Enmm' T Thrombocytopenia Anosmia Diarrhoea / Stomatitis - Substrata

5 - et - v -E ~ .
WE-FUCIW iﬂiﬂ!fu;'hm P, et A Diciithost /| Stomatits N .
Gamcitabing’® + Erotinib® P Thrombocytopenia Anosmia Ciarrhoea / Stomatitis Substraota Substrote
Pnnﬁpﬁaﬂ;‘lmﬁfnrhﬂ—ﬂm PO Thrombe - Diarthosa / Colitis ~ ~
Larotrectinib™ {if NTRK gene fusion 5 Ancscia Mtz f Moenitivics Substrata Substrate
positive)
Entrectinib® (if NTRK gene fusion positive) = T o o = 7 o
If previous platinum-basad
chemotherapy: Olaparib® i i rombocytopenia Anoemia Diarrhoea / Stomatitis - Substrote

lonly for germiine BRCA1/2 mutations)

Modified Oppelt P, et al. Vasc Med 2015;20(2):153-61

cancer-associated thromboembolic disease in 2018-2019: First data from the TESEO prospective registry. Eur J Intern Med. 2020
Increased incidence of VTE with cancer immunotherapy. Med. 2021.

Long-term treatment of CAT : the choice of the optimal anticoagulant. J Thromb Haemost. 2017

Incidence, risk factors, and outcomes of venous and arterial thromboembolism in immune checkpoint inhibitor therapy. Blood. 2021.
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Gastro-intestinal concerns can be challenging for the freatment of VTE in
active cancer

Nauseaq, vomiting & inappetence
and difficulty swallowing

50% of cancer patients will
experience vomiting?

Vomiting shortly after oral intake

of medication raises concerns

about re-dosing or omitting

dosage? 3
Swallowing difficulties and N
dysphagia occurin elderly and '
patients with tumors of the Gl

tract 14

1. Elalamy I, Mahé I, Ageno W, Meyer G. J Thromb haemost 2017; 15(5):848-857.

2. Farge D, Bounameaux H, Brenner B, et al. Lancet Oncol 2016; 17(10): 452-466.

3.Voigtlaender M, Langer F. Haomostaseologie 2017; [Epub ahead of print]. doi: 10.5482/HAMO-16-09-0036
4. Sura L, Madhavan A, Carnaby G, Crary MA. Clinical inferventions in aging. 2012;7:287.

descending
colon

Gastrointestinal mucositis &
diarrhea

Inflammatory alterations of the
intestinal mucosa may cause
higher than normal absorption

Diarrhea causes overall
decreased bioavailability of
oral medicines due fto
accelerated clearance

Erosive lesions of colorectal
cancer may increase the risk
of Gl bleeding



leCSIESSioe)




Case report

Concomitant drugs:

Male, 75 y | _ Plaunazide 20 mg + 12.5 mg
Metastatic pancreatic adenocarcinoma (new Esomeprazolo 20 mg Paroxetina 20 mg
diagnosis)
Previous VTE
ONKOTEV Score
Khorana Score 2 RISK FACTOR SCORE
ONKOTEV Score 4 Khorana score >2 1
Previous venous 1

thromboenbolism
Metastatic disease 1

Vascular / lymphatic 1
macroscopic compression

Total ONKOTEV score 4
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Conclusions

*Lung cancer and Pancreatic cancer are considered HTB (High Thrombotic Burden) tumor type, with VTE being
associated to increase morbidity and mortality and clinical benefit reduction limiting tfreatment opportunities

*VTE risk is a complex combination of multiple factors which are tumor, patient and treatment related, so even if
RAMS MODEL exist for cancer type, other factor needs to be considered for the stratification of the risk in clinical

practice ( including physician expertise )

» At he same time, management Thrombosis in Lung and Pancreatic cancer patients needs a continuing
assessment, and Anticoagulant choice should be personalized patient by patient




