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» 15% aller Krebspatient*innen erleiden ein VTE-Ereignis
(20% aller VTE Ereignisse treten beil Krebspatient*innen auf)
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Khorana A, Nature Rev Dis Primers, 2022 Feb 17.



Thromboembolie und Krebs pM

» Thromboembolierisiko variiert unter
Krebspatient*innen

» Risikofaktoren:
» Tumortyp
» Tumorstadium
» laufende antineoplastische Therapie (Platin!)
» fortgeschrittenes Alter
» Hospitalisierung
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Thromboembolieprophylaxe bei Hospitalisierung pM

» Empfehlung der American Society of Hematology:

» Fur hospitalisierte Krebspatient*innen wird eine
Thromboembolieprophylaxe vorgeschlagen

» sehr niedriges Evidenzlevel



Thromboembolieprophylaxe bei Hospitalisierung pM

» KEINE eigene Studie zur Thromboembolieprophylaxe
bel hospitalisierten Krebspatient*innen

» 1 Meta-Subgruppenanalyse von Krebspatient*innen
aus 3 randomized controlled trials bei hospitalisierten
Internistischen Patient*innen (MEDENOX —
Enoxaparin; PREVENT — Dalteparin; ARTEMIS —

Fondaparinux; alle Placebo kontrolliert; priméarer
Endpunkt: VTE)



Thromboembolieprophylaxe bei Hospitalisierung pM

Relative risk meta-analysis plot (mndom effects)
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» kein Benefit fur NMH oder
Fondaparinux

» mogliche Ursachen:
Tumorstadium nicht bekannt
/ berucksichtigt

Carrier M, The American Journal of Medicine, 2014



Thromboembolieprophylaxe im ambulanten Setting pM
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» Empfehlung der American Society of Hematology:

» Fur ambulante Krebspatient*innen mit hohem VTE Risiko
wird eine Thromboembolieprophylaxe vorgeschlagen

» moderates Evidenzlevel



Thromboembolieprophylaxe im ambulanten Setting pM
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» Beispiel NMH: PROTECHT trial
» prospektive, randomisierte Studie
» Nadroparin vs Placebo

» Patient*innen mit metastasierter oder lokal
fortgeschrittener Krebserkrankung

» Nadroparin vs Placebo flr die Dauer der
Chemotherapie oder bis zu 4 Monaten
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Thromboembolieprophylaxe im ambulanten Setting pM

Graz

—— Nadroparin

— Paceb » beinahe 50%ige Risikoreduktion
durch NMH

gl ABER

» geringe VTE Inzidenz:

» 2% im Nadroparin- Arm
» 3.9% im Placebo Arm

I 1
30 60 90 120 150
Days

o

Agnelli G, Lancet Oncology, 2009
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» Khorana Score:
» Thromboembolieprophylaxe empfohlen ab Score = 2

Fatient oharacteriatio Riak acore

Site of canoer

Wery high risk (stomach, pancreas) 2

High risk {lung, lymphoma, gynecaologic, bladds, testicular) 1

Prechemotherapy platelet count 350 = 10%/L or more 1

Hemoglobin level less than 100 g/L or use of red cell growth factors 1

Prechemotherapy leukocyte count more than 11 3 10%/L 1

EMI 35 kg/m* or more 1




Thromboembolieprophylaxe im ambulanten Setting pM
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» Beispiel DOACs: AVERT Trial
» prospektive, randomisierte Studie
» Apixaban vs Placebo fur 180 Tage

» Patient*Innen mit intermediate-to-high risk for VTE
(Khorana Score = 2)
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» VTE Rate:
S > 4.2% im Apixaban-Arm

80 0 » 10.2% im Placebo-Arm
95 — . .
Apixaban » HR 0.41; 95%CI 0.26-0.65;p<0.001
60-
=0 ABER

100+

Patients Alive without Venous
Thromboembolism (%)

Placebo
401 = » major bleeding:
. 80‘{ » 3.5% im Apixaban-Arm
204 0 .
0 30 60 90 120 150 180 » 1.8% im Placebo-Arm
0 T T | T I ] » HR 20, 95%Cl 101-395,p:0046)
0 30 60 90 120 150 180
Days
No. at Risk
Apixaban 288 276 265 256 249 244 229
Placebo 275 268 259 244 237 228 215

Carrier M, NEJM, 2019



Thromboembolieprophylaxe im ambulanten Setting

» Benefit:

» Metaanalysen zeigen eine ca. 50% Reduktion des
VTE Risikos sowohl fur NMH als auch DOACs
» Empfehlung der American Society of Hematology:

» FUr ambulante Krebspatient*innen mit hohem VTE Risiko
wird eine Thromboembolieprophylaxe vorgeschlagen

» Risiko sollte anhand von validierten Risiko-Tools
eingeschatzt werden (Khorana Score = 2)

l Med Uni
Graz
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Thromboembolieprophylaxe bei KZT des Hodens pM

» spezielle Situation:
» 90% Heilung
» Dauer der Chemotherapie begrenzt

» hohes Risiko durch platinhaltige Chemotherapie
(vasotoxisch)

» In Studien unter-reprasentiert



Thromboembolieprophylaxe bel KZT des Hodens

PROTECHT trial

Table 2. Cancer site and chemotherapy by treatment group

Cancer site

Lung

Gastrointestinal
Stomach
Colon
Rectum

Pancreas

Breast

Ovary

Head and neck

Other

Agnelli G, Lancet Oncology, 2009

Nadroparin (N=769)

199 (25-9)
272 (35-4)
58 (7-5)
156 (20-3)
58 (7-5)
36 (4-7)
110 (14-3)
96 (12:5)
19 (2:5)

37 (4-8)

Placebo (N=381)

80 (21-0)
148 (38-8)
40 (10-5)
79 (20-7)
29 (7-6)
17 (4-5)
55 (14-4)
47 (12:3)
17 (4-5)

17 (4-5)

Med Uni

Graz
AVERT trial
Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.>
Apixaban Placebo
Characteristic (N=281) (N=283)
Age —yr 61.2+12.4 61.7=113
Male sex — no. (%) 121 (41.6) 119 (42.0)
Weight — kg B0.0+22.3 8262214
Creatinine clearance =50 ml/min — no. (%) 275 (94.5) 263 (33.6)
Tumor type — no. (3&)
Brain 14 (4.3) 10 (3.5)
Bladder 1 (0.3) 4 [L4)
Lung 31 (10.7) 28 [9.9)
Tl e >
Stomach 25 (B.6) 19 (6.7)
Pancreatic 3T (12.7) 41 (14.5)
Lymphoma 76 (26.1) €5 [24.4)
Myeloma 7 (2.4) 8 (28)
Gynecologic 74 (25.4) 74 (26.1)
Colan RN 8 [2.8)
Prostate 0 1 {04}
Other 21 (7.2) 20 {7.1)

Carrier M, NEJM, 2019
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Thromboembolieprophylaxe bei KZT des Hodens pM

» Grazer Risiko-Score
» retrospektive Kohortenstudie

» 657 Hodenkrebs-Patienten erfasst im Zeitraum
01/2000 — 12/2013

» Behandlung oder active survelllance an der
Onkologie Graz
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Patient Clinical Characteristics
Medical University of Graz
(N=657)
Number Percentage
(Yomissing)
Median Age, years 35.9
Histology (1.4%)
Seminoma 388 59.9
Nonseminoma 260 40.1
Clinical tumor stage (2.6%)
Stage I1A-B (463) (23
Stage IS 9 1.4
Stage IIA-IIC 98 15.3
Stage IIIA-C 70 %6%
IGCCCG risk group (0.0%)
Good 137 76.1
Intermediate 19 10.6
Poor 24 13.3
VTE events 34 5.2
Primary Thromboprophylaxis 22 3.3
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Overall Incidence of Venous Thromboembolic Events (Graz cohort)

Thromboembolic Event No. of Patients Percentage
(N=34) (N=657) (5.2%)
Subtype of Venous TE

23.5

(58.8)

DVT alone

PE alone
DVT and PE 14.7
Visceral TE 29

8
D
5
1
Symptomatic C22) (6475
12
c 1)

Incidental 35.3
2.9

Fatal
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Baseline parameters and the risk of VTE in TGCT patients (Graz cohort) — Cox Regression
Univariable analysis Multivariable analysis adjusted for tumor stage
Variable SHR 95%ClI P SHR 95%ClI p
Demographic characteristics
Age (per 5 year increase) 0.90 0.77 - 1.06 0.21 0.93 0.79 — 1.83 0.54
BMI (per 5kg/m? increase) 0.74 0.45 - 1.22 0.24 0.83 0.55 — 1.27 0.39
Karnofsky Index < 100% 4.07 1.93 — 8.56 <0.0001 2.06 0.91 - 4.71 0.09
Clinicopathological variables
Non-Seminomatous histology 3.09 1.50 — 6.35 0.002 1.73 0.72 — 4.18 0.22
Clinical tumor stage
---stage IA — IB (reference) N/A
---stage IS, IA —1IC 4.03 1.64 — 9.89 0.002 N/A
) | ---stage 1A — 11[] 11.13 5.00-24.74 <0.000 N/A
—) | RPLN (>5cm) 6.80 3.28-14.09 %oﬁ)% 2.00 0.84 — 4.80 0.12
IGCCCG risk stratification
---Good risk (reference category)
---Not good risk 2.97 1.34 — 6.60 0.008 1.92 0.74 - 497 0.18
) | Chemotherapy 10.19 3.62 - 28.66 @0002 4.89 1.61-14.86 0.005
Tumor markers
Preoperative AFP (per 1log increase) 131 1.16 — 1.49 <0.0001 1.15 0.99 — 1.34 0.08
Preoperative betaHCG (per 1log 1.18 1.04 - 1.34 0.01 1.03 0.90 - 1.19 0.65
increase)
Preoperative LDH (per 100U/l increase) 3.24 2.10 — 4.99 <0.0001 191 112 - 3.27 0.02
Khorana Score
Score=1 (reference category)
) | Score>2 3.16 1.47- 6.79 0.003] 171 0.78 — 3.77 0.18




Thromboembolieprophylaxe bel KZT des Hodens
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Gray's test p<0.0001

Cumulative incidence of VTE (%)
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.25 5
Follow-up time (years)

Number at risk (VTE events)

Stage lIA-C 70
Stage lIC 21
Stage IS-IIB 86
Stage IA-B 463

(12) 57 (2) 53 (0)
(2) 19 (1) 18 (0)
(5) 80 (0) 80 (0)
(5) 454 (0) 452 (2)

75 1
53 (1) 52
17 (0) 17
80 (0) 80
447 (1) 442

Stage lIA-C (1yr risk=21.4%)
Stage IS-IB (1yr risk=5.9%)

Stage IIC (1yr risk=14.3%)
Stage IA-B (1yr risk=1.7%)
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» VTE Risiko im nicht-metastasiertem
Stadium | gering

ABER

» adjuvante Chemotherapie mit einem 4-
fach erhohten Risiko assoziiert
(Hazard Ratio=4.0, 95%CI: 1.1-13.9,
p=0.03)

Terbuch A, PLoS One, 2017




Thromboembolieprophylaxe bel KZT des |

Externe Validierung: Zurich Kohorte

Cumulative incidence of VTE (%)

Number at risk
Stage IlIA-C
Stage IIC
Stage 1S-IB
Stage IA-B

odens

Graz Kohorte

| Gray's test p<0.0001

s

Cumulative incidence of VTE (%)

.25 D

Follow-up time (years)

(VTE events)

64
9
50
226

(9) 53 (2) 51 (0)
(1) 8 () 8 ©)
3) 46 (0) 45 0)
(0) 220 (1) 214 (0)

47 (1)
8 (0)
(0)

44
210 (0)

30

25
|

20

15

Number at risk

44 Stage llIA-C

7 Stage IIC
42 Stage 1S-lIB
206 Stage IA-B

Stage lIA-C (1-yr risk=19.1%)
Stage IS-1IB (1-yr risk=6.0%)

Stage IIC (1-yr risk=11.1%)
Stage 1A-B (1-yr risk=0.5%)
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Gray's test p<0.0001 |

| [
|

0 25 5 75 :

Follow-up time (years)
(VTE events)

70 (12) 57 (2) 53 (0) 53 (1) 52
21 (2) 19 (1) 18 (0) 17 (0) 17
86 (5) 80 (0) 80 (0) 80 (0) 80
463 (5) 454 (0) 452 (2) 447 (1) 442

Stage lIA-C (1yr risk=21.4%)
Stage IS-lIB (1yr risk=5.9%)

Stage IIC (1yr risk=14.3%)
Stage IA-B (1yr risk=1.7%)

Terbuch A, PLos One, 2017
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JOURNAL oF CLINICAL ONCOLOGY ORIGINAL REPORT

Large Retroperitoneal Lymphadenopathy As a Predictor of
Venous Thromboembolism in Patients With Disseminated
Germ Cell Tumors Treated With Chemotherapy

» Vergleich Graz und Srikanthan Score

Table 4. Discriminatory Accuracy of Khorana Score and Lange RPLM in
ene T » AUC-ROC: 0.75 vs. 0.63,
Measure P LHSC .
Khorena score = 3 p for dlﬁerence:0-007
Sensitivity, % 40 i}
Specificity, % a5 45
Positive predictive velue, % 44 x
Megative predictive value, % A a2
AUROC analysis Coer) 0.57
95% CI 0.53 to 0.82 0.37100.78
P iyl A5
RPLM = 5 cm
Sensitivity, % 62 &0
Specificity, % T6 &3
Positive predictive velue, % 2 14
Megative predictive value, % g 94
AUROC analysis C o) 0.6t
G5% CI 0.68 to 0.83 0.43100.80
P Aoz 24
Abbreviations: AUROC, area under the receiver operating cheracteristic
curve; LHSC, London Health Sciences Centre; PM, Princess Margaret Cancer
Centre; RPLM, retroperitoneal yrnph node; WTE, wenous thromboembolism.
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Thromboembolieprophylaxe bel KZT des Hodens —
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\Variable SHR 95%ClI p
Main study exposure
Primary thromboprophylaxis 0.68 0.35-1.32 0.251
Demographic characteristics
Age (per 5 years increase) 0.97 0.85-1.12 0.725
BMI (per 5kg/m?2 increase) 0.96 0.70-1.32 0.821
Smoker/Ex-Smoker vs never 0.60 0.27-1.31 0.200
smoker
Karnofsky Index <100% 1.84 0.79-4.28 0.156
Clinical variables
Non-Seminomatous histology 1.30 0.65 - 2.62 0.460
)  (Clinical stage 1IC-111C 2.60 1.45-4.66| ¢ 0.00Ip
ey [ RPLN(>5CM) 2.36 1.27 - 4.40[ 0007
Primary metastatic disease 2.24 1.15-4.37| 0018
IGCCCG risk stratification**
Good risk Ref. Ref. Ref.
---Intermediate risk and poor risk 1.45 0.70 - 2.99 0.322
Chemotherapy cycles in primary
latinum-based treatment
-1 cycle Ref. Ref. Ref.
---2 cycles 1.61 0.30-8.59 0.576
---3 cycles 3.24 0.74-14.18 0.119
--->4 cycles 5.03 1.13 - 22.45 0.034
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o8-
S
E © - » 52%ige relative Risikoreduktion durch eine
= primare Thromboembolieprophylaxe
s | e i~ » adjusted SHR=0.48, 95%Cl: 0.24 — 0.97,
gt p=0.032
stratified
o | p=0.032
0 1' 2 3 4 5 6

Time after chemo start (months)

No primary thromboprophylaxis (n=239)
————— Primary thromboprophylaxis (n=107)

Terbuch A, Clin Genitourin Cancer, 2023
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o » Risikoreduktion durch primare
2y Thromboembolieprophylaxe &hnlich Gber alle Stadien
2 Wald test
a p=0.042
o
T T T T
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Terbuch A, Clin Genitourin Cancer, 2023



Thromboembolieprophylaxe bei KZT des Hodens pM

» Dauer der Thromboembolieprophylaxe
» VERMEIDUNG zentralvenoser Katheter (risk for VTE:
OR 1.8; 95% CI. 0.9 — 3.3)

Histogramm and density line for VTE
occurrence over time (truncated data)

0.005 - ‘f \5:'
0.000 - - - —- %!:l

60 -30 0 30 60 9 120 150
Time from chemotherapy to VTE (d) Fankhauser C, European Urology Focus, 2021

Density
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» Empfehlungen in aktuellen Leitlinien fir Hodentumoren

Empfehlungsgrad  Wahrend der Phase der cisplatinhaltigen Chemotherapie sollte zur Senkung des Risi-
kos fur thromboembolische Ereignisse unter Chemotherapie bei metastasierten KZT
B eine Thromboembolieprophylaxe mit niedermolekularem Heparin erfolgen.

Despite lacking level | evidence, TEE prevention should be
considered in GCT patients receiving cisplatin-based ChT for
metastatic disease. The benefit of this preventive treatment
is expected to be most pronounced in patients with retro-
peritoneal lymph nodes =3.5 cm and those with stage Il or
poor-risk features."™" VADs should be avoided whenever
pussibIE_:"‘;

Grazer Empfehlung:
auch im adjuvanten Setting auf der Basis einer
Benefit-Risiko-Abwagung zu diskutieren

S3-Leitlinie Diagnostik, Therapie und Nachsorge der Keimzelltumoren des Hodens
Langversion 1.1 — Februar 2020; ESMO Clinical Practice Guidelines for Testicular Seminoma and non-seminoma — 2022.
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» FUR WEN?

» metastasierte Patienten unter cisplatinhaltiger Chemotherapie

» (im adjuvanten Setting)

» Ausnahmen: Chorionkarzinome mit hohen R-HCG Werten, Organinfiltration
» FUR WIE LANGE?

» flr die Dauer der Chemotherapie (S3 Leitlinie)

» EAU Guidelines: mindestens 3 Monate
» Wie?

» laut S3 Leitlinie mit NMH

» laut EAU Guidelines auch Apixaban 2.5mg BD, Rivaroxaban 10mg OD



Thrombose und Krebs
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i Graz
Cancer-associated VTE

1

Gastrointestinal,
hepatic or renal Yes
function impaired

l No Consider stopping
Concomitant use of LMWH Reasse;)ss ?l?;:'(;?)?ﬁ? La; t
potent CYP3A4 or Yes > preferred ’ ;v:;¥hs > evidence of cancer
P-glycoprotein inducer A and no ongoing
or inhibitor A cancer therapy

s

High risk of bleeding
(for example,
thrombocytopenia or
unresected mucosal

cancer)
1No

Apixaban, edoxaban or )
rivaroxaban preferred

Yes

Khorana A, Nature Rev Dis Primers, 2022 Feb 17.



TAKE HOME MESSAGE I\M

» Eine primare Thromboembolieprophylaxe sollte
iIndividuell flr jeden Patienten / jede Patientin beurtellt
werden

» RiIsiko-Scores sind hilfreiche Tools

» Bel Patienten mit KZT des Hodens sollte eine primare
Thromboembolieprophylaxe unter cisplatinhaltiger
Therapie Im metastasierten (und adjuvanten) Setting auf
Basis einer Benefit-Risiko-Abwagung diskutiert werden
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Thromboseprophylaxe bel Hodenkrebs

» Efficacy and Safety LWMH vs VKA vs DOACs

Al

RECURRENT VTE

LMWH vs VKA
DOAC vs VKA

DOAC vs LMWH

Relative Risk (95%Cl) (95% Prl)

0.60 (0.45,0.79) (0.43,0.84)

0.65 (0.38,1.09) {0.34,1.21)

1.08 (0.59,1.95) (0.53,2.21)

1 2

3

0_125 GTS
MAJOR BLEEDING Relative Risk (95%CI) (95% Prl)
LMWH vs VKA * 1.08 (0.70,1.66) (0.59,1.95)
DOAC vs VKA * 0.72 (0.38,1.37) (0.32,1.64)
DOAC vs LMWH 0.67 (0.31,1.46) (0.25,1.78)
D..I?Er Dj5 1 2I I3

Posch F, Thromb Res, 2015

Med Uni
Graz




Thrombose und Krebs pM

» VTE-RIsiko unter Checkpoint Inhibitoren 12.9%

100 ---No VIE
: — VTE
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Follow-up time (months)

Moik F, Blood, 2021
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» 15% aller Krebspatienten erleiden ein VTE-Ereignis
(20% aller ven0sen VTE Ereignisse treten bel Krebspatienten auf)

TF EV

B

Polyphosphate

PDPN

1

» FXlla ——> Fibrin

» PAlI1 —— Fibrinolysis —— Fibrin
degradation

Platelet
Venous
Neutrophil thrombosis
=0 ~
- £53 > NETs J
Monocyte
> TF Fibrin

Khorana A, Nature Rev Dis Primers, 2022 Feb 17.
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