CANCER ASSOCIATED
HROMBOSIS




VENOUS THROMBOEMBOLISM (VTE)
COMMONLY CONSIDERED AS A SINGLE
DISORDER
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MECHANISMS OF THROMBOSIS IN
CANCER

Cancer cell activities
Procoagulant

Fibrinolytic

ion with platelets



ABNORMALITIES OF FLOW

External Compression
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TISSUE FACTOR COAGULATION AND
TUMOUR SIGNALLING PATHWAYS
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FACTORS TO PREDICT VTE IN CANCER
PATIENTS

1. Generalrisk factors for all VIE patients

2. Site of tumour

afic disease




RISK FACTORS FOR VTE

Patient Related Additional factors

Increasing age Surgery within 90 days

Previous history VTE Lower limb cast

[(S—
" st 6 months/



CANCER FACTORS FOR VIE

All Cancer patients Cancer patients
receiving
Chemotherapy
Site of tumour High/ Platelets > 350 x 107/I

‘intermediate/ low risk

m Haemoglobin 100g/I
“iite blood count > 11 x



OUTPATIENT VTE PATIENTS
(PUSH STUDY)

Risk More common No difference More common in non-cancer patients
Factor in cancer
patients
Medical inpatient Maijor Hormonal Personal | Thrombophilia | IV drug Current
history / surgery in | risk® history of abuse smoking
immobilisation >3- | last4 VTE
days within last 4 weeks

9103 9268 9019 9052 | 7807

0.5% | 14.5%

26.2%



Are some cancers more
thrombogenice




Rates of different cancers in the non-VTE and VTE populations
Odds ratios for different types of cancer
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Kaplan-Meier survival curves for patients with confirmed cancer according to
the patients final diagnosis (n=597)
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INCIDENCE OF VITE 1YEAR AFTER DIAGNOSIS OF

Cancer N VTE lyear Deaths <lyear
Incidence
Pancreas 6,524 5.3% 85.3%
Brain 3,775 6.9% 56.3%
2,292 3.7% 67.3%

4.5% 57.6%
23.6%
64.2%
28.1%




CANCER THERAPY

Cancer therapy

Chemotherapy

Hormone Therapy

Factors



AETIOLOGY OF
YPERCOAGULABILITY IN CANCER

Anti-tumour therapy ~

Platinum compounds Induce vascular

>~ damage and

Increases risk of




INCIDENCE OF THROMBOEMBOLIC PHENOMENON
OBSERVED IN VARIOUS MYELOMA TRIALS

REFERENCE n CHEMOTHERAPY STAGE OF MYELOMA VIE %
Cavo 19 1D Newly diagnosed 5 26
Zangari 192 D-PACE Relapsed myeloma 31 16

40 CDEP Relapsed myeloma 1 3
Relapsed myeloma 7 35

diagnosed 5 11
4 27



ANTI-ANGIOGENIC AGENT BEVACIZUMAB

2-fold increase in arterial thrombosis

lon cancer

Hurwitz N, Eng J Med 2004;350:2335-42




A SYSTEMATIC REVIEW OF DVT
PROPHYLAXIS IN CANCER PATIENTS
UNDERGOING SURGERY

26 randomised control studies (7,639 cancer patients)

Pharmaceutical Prophylaxis Control

35.2%



CATHETER RELATED THROMBOSIS IN
CANCER PATIENTS

2-4% clinically overt

18% venography (absence of A/C'’s)

ancer clinically overt PE



VTE AS A COMPLICATION IN

BREAST CANCER
Stage of disease Thrombosis Rate% Treatment
| 0.1 Nil
1.0 Tamoxifen

4.5 Tam + Chemo

oxifen



INVESTIGATION FOR VTE IN CANCER
PATIENTS




NICE CG 144 DIAGNOSIS OF DVT ALGORITHM

[ Patient with signs or symptoms of DVT ]

.

Other couses excluded by assesament of general medical history and physioal examination

v
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D-DIMER
.—.—. Fibrinogen

¢ Thrombin

D-dimer is an end m
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D-dimer is unhelpful in screening cancer
patients with suspected VTE

Well score Is unhelpful in screening cancer
ith suspected VTE




How many patients with VTE go on to be diagnosed
with cancer?

sary investigations for underlying



REQUIREMENTS OF A SCREENING
PROGRAMME

High prevalence of adverse event

false positive results



INVESTIGATIONS FOR CANCER (1)

Offer all patients with unprovoked DVT or PE, who are not known

to have cancer:

ided by patient’s full history) and




INVESTIGATIONS FOR CANCER (2)

First unprovoked DVT or PE¢

No signs or symptoms of cancer based on initial

tigatione




PATIENT CHARACTERISTICS

No of patients 696
Female/ Male 358 / 338
Age at diagnosis (median/ range) 65 (16 - 96 yrs.)

Age>60yrs 438 patients (59.3%)
imer (ng FEU/ ml) (median/range) 2300 (100-46300)
115 (17.2%)

412 (55.9%)
1.8%)




DVT AND D-DIMER

Mrs EC.

newly diagnosed proximal DVT



PREDICTIVE ROLE OF D-DIMER

Elevated D-dimer levels at presentation in
VTE patients is a marker for overt or occult
malignancy

Schutgens, RE, et al. Haematologica (2005)

Paneesha, S, et al. Haematologica (2005)




DO HIGH D-DIMER LEVELS PREDICT SURVIVAL?

Overall survival in VTE patients according to presentation D-dimer level

o
=
3
T
o

0
++4545

Overall Survival




RESIDUAL VEIN THROMBOSIS

RVT at 3 months follow up higher in cancer patients

with RVT (95% CI, 1.1 - 6.1)



CONCLUSION

Proper clinical assessment for cancer at presentation with

unprovoked VTE

atients with very high D-dimer at presentation




CANCER AND VTE (CLOT TRIAL)

6 months Dalteparin 200iu/kg per day for 4
weeks 150iu/kg for 5 months vs Warfarin INR 2-

ce rate)



CLINICAL TRIALS OF INNOHEP® IN THE TREATMENT OF
DVT AND PE IN CANCER PATIENTS

Long-term innohep® Versus Usual Care in the Treatment of
Proximal Vein Thrombosis Patients with Cancer

lti-centre randomised, open-label clinical trial compared
eutic innohep® subcutaneously once daily with
rin, followed by long-term warfarin




TIME TO EVENT ANALYSIS FOR PATIENTS
WHO HAD RECURRENT VENOUS
THROMBOEMBOLISM




CATCH STUDY

Standard anticoagulant management

vs 6 month treatment Tinzaparin

TTR 47%
7%



CATCH STUDY RESULTS

Standard freatment VTE recurrence  (45) 10%

tended Tinzaparin (31) 6.9%
3.8%



RECURRENCE OF VTE

Recurrence of VTE
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CLINICALLY RELEVANT BLEEDING

16% of patients had CRB

4.7% died within 30 days




NOVEL ORAL ANTICOAGULANTS (NOACS) -
DESIRABLE FOR PATIENTS WITH CAT OR NOT<¢

Dabigatran

Rivaroxaban

Apixaban

Interaction P-glycoprotein P-glycoprotein
effect* P-glycoprotein CYP3A4 CYP3A4
Increases NOAC Cyclosporine Cyclosporine Cyclosporine
plasma levelst Tacrolimus Tacrolimus Tacrolimus
Tamoxifen Tamoxifen Tamoxifen
Lapatinib Lapatinib Lapatinib
Nilotinib Nilotinib Nilotinib
Sunitinib Sunitinib Sunitinib

Reduces NOAC
plasma levelst

Dexamethasone
Doxorubicin
Vinblastine

Imatinib
Dexamethasone
Doxorubicin
Vinblastine

Imatinib
Dexamethasone
Doxorubicin
Vinblastine



CANCER IN VTE TREATMENT STUDIES OF
NOVEL ORAL ANTICOAGULANT (NOAC)

Study NOAC control Non-cancer patients n/N (%) Cancer patients n/N (%)
RECOVER Dabigatran 28/1210(2.3%) 2/64 (3.1%)
control 24/1208 (2.0%) 3/57 (5.3%)
EINSTEIN DVT Rivaroxaban 32/1613(2.0%) 4/118 (3.4%)
control 46/1629 (2.8%) 5/89 (5.6%)
EINSTEIN PE Rivaroxaban 48/2305 (2.1%) 2/114 (1.8%)
control 41/2304 (1.8%) 3/109 (2.8%)

AMPLIFY

Apixaban
control

Not available
Not available

Not available
Not available

HOKUSAI

Edoxaban
Control

103/3658 (2.8%)
99/3629 (2.7%)

14/378 (3.7%)
28/393 (7.1%)




esselect-d

Trial schema Eligibility

. Patients with active cancer and VTE
First with ECOG PS 0, 1, 2

randomisation
ARM A: Dalteparin ARM B: Rivaroxaban

. ke daily 7 twic iy
2001U/ kg daily RANDOMISATION 1 15mg twice daily

s/c for 1 month 265 530 265 for 3 weeks
- . n= . . : .

1501U/kg daily 20mg daily for & months in
STRATIFICATION VARIABLES
Stage of disease at randomisation [early/locally advanced disease;
metastatic disease; NfA]
Baseline platelet count [<350,000/ ul: >350,000/ L]
Type of VTE [symptomatic VTE; incidental PE]
Risk of clotting by tumour type [high: low]

At 5 months:
DVT patient Selection by US Assessment of RVT
[Continue treatment for total of 6 months]




Treatment of Recurrent VTE?

Cancer patients Recurrent VTE during
anticoagulant therapy

have a three-fold

risk of recurrent

. Exclude HIT and Non-
Ein compliance

Sub-therapeutic
anticoagulation

ge with
LMWH or UFH Switch to full
and resume dose LMWH
VKA (target
INR 2-3) S




THROMBOPROPHYLAXIS IN CANCER PATIENTS

Cancer MDT meeting should include VTE risk

assessment

nce to support widespread



RISK FACTORS FOR CHEMOTHERAPY
ASSOCIATED VITE

Patient characteristic (site of cancer) Risk score*

Very high risk (stomach, pancreas)

High risk (lung, lymphoma, gynaecological, bladder, testicular)

Prechemotherapy platelet count 350x10%1 or more

Haemoglobin level less than 110 g/I or use of red cell growth factors
Prechemotherapy leucocyte count more than 11 x10%/1

BMI 35 kg/m? or more

= Lt

*( points = low risk; 1-2 points = intermediate risk and =3 points = high risk. Abbreviation: VTE, venous
thromboembolism. Permission obtained from American Society of Hematology © Khorana, A. K. et al. Blood
111, 4902-4907 (2008).



VTE RISK BASED ON THE FOLLOWING
Cancer type/staging

Metastatic disease

Chemotherapy

e, Anfi-angiogenic



What is the prognosis for
different cancers in association




Kaplan-Meier survival curves for patients with confirmed diagnoses of VTE
according to the presence or absence of cancer (n=2,772)
— Cancer survival Cancer standard error
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South Warwickshire [{72 53
NHY ~oundation Trust
Integrated care pathway for ambulatory adult patients
‘ with suspected DVT
[ NHs No: Date: Time:
Paticnt ID (UR) GP & Praclice:
Nama: Referred ty:
Addrass: Seen by: DVI ONS ¢ DVT supporl SIN;
A&E { RMO
Post cada
1 Dare of birlh: Srint name:
| Telephnna:
Cal reasurerment ‘Rl (L) Allorgiss:
Alfected leg ] L] .
Other limt Current medication
LMP_ ¢/ ¢ urine HCG done? ¥ /N
Result  ney/ pos
Sa0. % Respirations
B b Pulse _______ bpm

Hislury ol presening complaint;

Pravious medical history:

Yes | No | Comments

Hospital admission in last 90 days
Surgery in last sixk months
Smoke-

OC2/HRI
Pregnant Refer to Flo
Malignancy
Long haul travel (=2 hours)
Previous thrombotic episode
Famnily histary of thrembcsis

or pred g pre-test probab or D O-level D e ore

Clinical feature Points Patient Score
Active cancer (reatmenl ongeing or within srevious 6 months or pal iative) 1
Paralysis, paresis or recent plaster i rabil estion of the lowor extramit.es 1

| Recently bedridden for mcre han 3 days o majer surgery within 12 weeks
| requiring general regiona ansesthesia

1
Lecalised tanderness along the distrioution of e deep venous systam 1
| Entire leg swollen 1
Calt swaling at leasl 3cm larger than asymplemalic side i
1
1
1

Piliing vedema confined to the symplornat © 12g
Collateral superficial veins (non varcose)
| Previvusy documented DVT

Aternative diagnosis is al lesst as likely as CVT D ==
Clinlcal probability simplified score 5
DVT kely £ oCingorrone

DVT unlikely 1 00/'n or lass




FLOW CHART TO SUMMARISE INTEGRATED CARE PATHWAY
FOR DVT DIAGNOSIS AND TREATMENT

Risk score <1
+ Negative D-Dime

| .
o fm J /

Doppler
ultrasound
nagative

j.emrto t;P
1o inform.of
=N ) chemgmg
~Clinig . rosults —
RS e RS

Refer to anti-coagulant
¢linic when INR >2

All pregnant patlents with suspected DVT MUST be
reviewed by Obstetric Team and ONLY treated with Tinzaparin



