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e In his 95th lecture in a series on clinical medicine (delivered at the
Hotel Dieu in Paris noted:

‘I have long been struck with the frequency with which cancerous patients are
affected with painful edema in the superior or inferior extremities, whether or
not either was the seat of cancer.™

1.Trousseau, thrombosis and cancer: A history consult. November ACP
Hospitalist, copyright © 2011 by the American College of Physicians


http://www.acphospitalist.org/archives/2011/11/student.htm
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>TO I'ENIKO ITAHOYXMO 117/100000 ITPQTO EITEIXOAIO EBOO/IIE

ETHXIA ITIGANOTHTA ©.N. 1/200 KAPKINOITA®EIX

TO 20% TON AXAOENQN ME ON AOOPOYN AXOENEIX ME
KAKOHGOEIA

TO 20% TON AAOENQN ME KAKOHOEIA GA ITPOEZBAHOOYN AITO
TH ON

Agnes et al,Venous Thromboembolism And Cancer:Risks and
Outcomes,Circulation.2003;1071-17-121.



Review Article

Venous Thromboembolism in the Patient
With Cancer

Focus on Burden of Disease and Benefits of Thromboprophylaxis

Gary H. Lyman, MD, MPH

Venous thromboembolism (VTE) is a significant cause of morbidity and mortality in patients with cancer. The risk of
VTE varies over the natural history of cancer, with the highest risk occurring during hospitalization and after disease
recurrence. Patient and disease characteristics are associated with further increased risk of VTE in this setting. Spe-
cific factors include cancer type (eg, pancreatic cancer, brain cancer, lymphoma) and the presence of metastatic dis-
ease at the time of diagnosis. VTE is a significant predictor of increased mortality during the first year among all
types and stages of cancer, with metastatic disease reported to be the strongest predictor of mortality. VTE is also
associated with early death in ambulatory patients with cancer. These data highlight the need for close monitoring,
prompt treatment, and appropriate preventive strategies for VTE in patients with cancer. The American Society of
Clinical Oncology and the National Comprehensive Cancer Network have issued guidelines regarding the prophylaxis
and treatment of patients with cancer. This review summarizes the impact of VTE on patients with cancer, the effects
of VTE on clinical outcomes, the importance of thromboprophylaxis in this population, relevant ongoing clinical trials
examining the prevention of VTE, and new pharmacologic treatment options. Cancer 2011;117:1334-49. © 20710 American
Cancer Society.

KEYWORDS: venous thromboembolism (VTE), cancer, thromboprophylaxis, anticoagulant, chemotherapy, low
molecular weight heparin (LMWH).
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Risk Factor i

@® Gender

® Ethnicity
O African American, higher
O Asian, lower
® Cancer site
O Brain
O Pancreas
O Kidney
O Stomach
O Bladder
O Gynecologic
O Lung
O Blood
@® Advanced stage
@® Initial period after diagnosis
Biomarkers ® Increased platelet count prior
to chemotherapy
® D-dimer
@ Tissue factor expression in tumor cells
Treatment-related ® Major surgery
factors ® Hospitalization
@® Cancer therapy
® Chemotherapy or hormonal therapy

Category
Patient characteristics ® Advanced age
Cancer-related

factors

® Antiangiogenic and immunomodulatory
agents
O Bevacizumab
O Thalidomide and lenalidomide

® Erythropoiesis-stimulating agents

VTE indicates venous thromboembolism.

Reprinted from Khorana AA, Rao MV. Approaches to risk-stratifying cancer
patients for venous thromboembolism. Thromb Res. 2007;120(suppl
2):S41-S50. Copyright © 2007, with permission from Elsevier.'*
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Risk assessment and prophylaxis for VTE in cancer patients.
Khorana AA.

Source
James P. Wilmot Cancer Center, and the Department of Medicine,
University of Rochester, New York, USA. alok_khorana@urmc.rochester.edu
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Patient characteristics Risk score

Site of cancer

Very high risk: stomach, pancreas 2
High risk: lung, lymphoma, gynecologic, 1
bladder, testicular

Prechemotherapy platelet count 350 000/mm3 1
or more

Prechemotherapy hemoglobin level < 10 g/dL 1
and/or planned use of erythropoiesis-
stimulating agents

Prechemotherapy leukocyte 1
count > 11 000/mm3

Body mass index 35 kg/m? or more 1

High-risk score, = 3; intermediate-risk score, 1-2; low-risk score, 0.



YHMANTIKO POAO ITAIZOYN:

*TO XTAAIO THX NO2OY

XHMEIOGEPAIIEIA

*TO EIAOXZ THX KAKOHO®EIAX



»B14 KAI B20 TRIALS

KAPKINOZ 2THOOYz2 :

*XQPIZ AEMOAAENEZ

PLACEBO+TAMOXIFEN VS TAMOXIFEN+CHEMO
0.9% VS 4.2

*ME (+) AEMMOAAENES
PLACEBO+TAMOXIFEN VS TAMOXIFEN+CHEMO
1% VS 10%

*META2TAZEI2 4.5%-17.5%

Clin Trials. 2013 Apr;10(2):280-91. doi: 10.1177/1740774512470315. Epub 2013 Jan 18.

National Surgical Adjuvant Breast and Bowel Project Study of Tamoxifen and Raloxifene trial: advancing the science of
recruitment and breast cancer risk assessment in minority communities.

McCaskill-Stevens W



http://www.ncbi.nlm.nih.gov/pubmed/23335675
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»>XHMEIOGEPAITEIA AYEANEI 6.5-fold risk

P YNAIAXMOX ANTINEOIIAASMATIKON ®APMAKQON AYEANEI THN
I[TIGANOTHTA ON 2-fold risk

Barni et al.Journal of Translational Medicine 2001,9:179



I[TI®GANOZX ITAOODYXIOAOI'TKOX MHXANIZMO :

*AYXAEITOYPITA TOY ENAO®HAIOY

*AAAATH XTO EIIIIIEAO TQN ITPO- KAI ANTIITHKTIKQON
I[TPQTEINQN

‘MEIQXH THY APAYXHY TON KYTOKINQN

Agnes et al,Venous Thromboembolism And Cancer:Risks
and Outcomes, Circulation.2003;1071-17-121.



>0 EIAOX THXY ENTOIIIXHY THY KAKOHOEIAX:

ITAKPEAX 8.1% NEOPOI 5.6%
QO®HKEX 5,6% IINEYMONEY 5.1%

STOMAX I 4.9%  TIOAMYEAQMA 5%
Non-HODGIN AEM®.  4.8%  HODGINDIS.  4.6%

Freesia et al.Risk of Venous Thromboembolism in patients with cancer:
A systematic review and meta-analysis.Plos Medicine.2012 July,Vol.9.Issue?7



Cancer site

Overall (n=57591)

Breast (n=8586)

Lung (n=7975)

Colorectal (n=8373)

Prostate (n=4457)

Brain (n=1133)

Bone (n=229)

Haematological (n=4498)

Pancreas (n=1671)

IRR (95% Cl)

= 3.96 (3.68, 4.27)
—— 2.87 (2.30, 3.58)
o 7.27 (5.93, 8.91)

- 3.93 (3.28, 4.71)
— 3.25 (2.56, 4.13)

— 10.40 (5.98, 18.08)

_— 4.97 (1.46, 16.99)

—— 12,65 (10.04, 15.94)

—+— 15.56 (10.50, 23.06)

T T T T
25 5 10 25

Incidence rate ratio

Figure 11. Relative risks of venous
thromboembolism in cancer patients
compared with in the general population.
Results for selected cancer types obtained
from Cronin-Fenton et al. [36]. IRR,
incidence rate ratio.
doi:10.1371/journal.pmed.1001275.g011



|AIOTTAOHZ ©ON > AEYTEPOITAGOHZ ON
4.8-FOLD higher RISK TIA KAKOHOEIA

=10% A2ZOENQN ME |AIONAGH ON AIATITNQ2KETAI KAPKINOZ 2TA 5-10 ETH

=AMNO AYTOYZ 75% OA AIATNQZTEI 2TO NPQTO ETOZ META TO EMEI>2OAIO THZ ON.

>TO 40%TON AZOENQN I10Y ANEYPEOHZAN 'OTI ITAEZXOYN AITO KAKOHG®EIA
,H OIIOIA AIATITNQXTHKE META TO ITPQTO TOYX EIIEIXOAIO ®ON,
ANEYPEOHX2AN KAI METAYXTAYEIX.

LITTLE EVIDENCE IF IT 1S COST EFFECTIVE OR IF IT WILL IMPROVE DIAGNOSIS

Segrensen HT, Johnsen SP, Nergard B, Zacharski LR, Baron JA.
Clin Lab. 2003;49(11-12):615-23. Review
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| ON XTOYX KAPKINOITAGOEIX ITIOY XYXXETIZETAI ME TH
XPHXH KENTPIKON KAGETHPOQN

«=ENO XQOMA X2E EIIIPPEIIEIY AYOENEIX

XHMOGOEPAIIEYTIKOI ITAPAT'ONTEY XOPHI'OYNTAI AITIO THN
ITEPIOXH AYTH

Placement of Subclavian Central Line

*TOIIIKH AKTINOBOAIA

EQY 14% ON

Agnes et al,Venous Thromboembolism And Cancer:Risks
and Outcomes,Circulation.2003;1071-17-121.




Study

Hull 2010

De Cicco
2009%?

Young
2009**

Weber
2008%*

Robins
2008%*

Niers
2007%¢

Meister
20087

Icli 2007**

Miller
2006

Patient
Population

Acutely ill medical
patients

Cancer patients
with a central
vein catheter

Cancer patients
receiving
chemotherapy via
central venous
catheters

Terminal cancer

Glioblastoma
multiforme

Hematologic
malignancy

Acute lymphoblastic
leukemia

Advanced pancre-
atic cancer

Patients with
multiple myeloma
or chronic
lymphocytic
leukemia treated
with thalidomide-
based therapies

Treatments

Enoxaparin, 40 mg QD or
placebo

Acenocumarine, 1 mg QD or
dalteparin, 5000 IU QD or
no anticoagulant therapy

Fixed-dose warfarin, 1 mg QD
or INR-adjusted warfarin
QD or no warfarin

Nadroparin, 2850-3800 IU/kg
QD or no treatment

Dalteparin, 5000 IU QD with
conventional radiotherapy
vs control cohort

Nadroparin, 2850 1U QD vs
placebo

Antithrombin alone vs
antithrombin plus
enoxaparin, 0.75-1.2 mg/
kg QD

Combination chemotherapy
plus nadroparin, 2850 |U
QD vs combination
chemotherapy alone

Warfarin 1 or 2 mg QD vs
historical studies with
similar chemotherapy
regimens

Primary
Outcome

VTE

Result

Enoxaparin, 2.5% (45/1818);
Placebo, 4.2%
(78/1867)

Central vein cathe- Acenocumarine, 21.9%

ter-related
thrombosis

Catheter-related
thrombotic
events

VTE

Survival time

Catheter-related
thrombosis
VTE

Treatment

response rate;

survival

VTE

(25/114); dalteparin,
40.0% (48/120); no
treatment, 52.6%
(60/114)

Fixed-dose warfarin, 7%
(34/471); INR-adjusted
warfarin, 3% (13/473); no
warfarin, 6% (24/404)

Nadroparin, 10% (1/10); no
treatment, 0% (0/10)

Median survival time in
dalteparin-treated
patients: 11.9 mo

Nadroparin, 17% (7/41);
placebo, 9% (4/46)

Antithrombin alone, 12.7%
(9/71); antithrombin plus
enoxaparin, 0%

Response rate: nadroparin,
58.8% (20/34); no
nadroparin, 12.1% (4/33).
Median overall survival time:
nadroparin, 13.0 mo; no
nadroparin, 5.5 mo

Warfarin, 5.9% (4/68);
thalidomide plus
doxorubicin, 27%;
thalidomide plus epirubicin,
26%

Significance
Level

P <.042

Acenocumarine vs
no treatment:
P <.01; dalte-
parin vs no
treatment:
P =.05; aceno-
cumarine vs
dalteparin: P =
.01

Warfarin vs no
warfarin: P —
.98; fixed-dose
warfarin vs INR-
adjusted warfa-
rin: P =.002

P = 1.00

P = .47 vs control
cohort

P .49

P =.02

Response rate:

P =.0001;
survival time:
P =.0001

Warfarin regimen
vs thalidomide
plus doxorubi-
cin: P =.034;
warfarin
regimen vs tha-
lidomide plus
epirubicin:

P =.009

Bleeding
Rates

Major bleeding:
enoxaparin,
0.8%:; placebo,
0.3%

Major bleeding:
none observed

Major bleeding:
fixed-dose war-
farin, 1%: INR-
adjusted warfa-
rin, 3%; no war-
farin, <1%

Major bleeding:
nadroparin,
10%:; no treat-
ment, 0%

Major bleeding:
none reported

Major bleeding:
none reported

Major bleeding:
none reported

Treatment-related
bleeding: none
reported

Treatment-related
bleeding: none
reported

Significance
Level

P <.05

NR

Warfarin vs no
warfarin:
P =.07; INR-
adjusted warfa-
rin vs fixed-
dose warfarin:
P =.09

P =1.00

NR

NR

NR

NR

Length of
Treatment

28d

Acenocumarine:

11 d; dalteparin,

8d

Treatment contin-
ued until cathe-
ter removal or
occurrence of
thrombosis

Treatment contin-
ued until death

<24 mo

3 wk

1-2 wk during
chemotherapy
induction and
reinduction
phases

Until disease
progression

4 mo

Setting

Prophylaxis

Prophylaxis

Prophylaxis

Prophylaxis

Prophylaxis

Prophylaxis

Prophylaxis

Prophylaxis

Prophylaxis

(Continued)



Table 4. (Continued)

Study Patient
Population
Deitcher Patients with active
2006*° cancer and acute
VTE
Ruud Children with active
2006*" cancer and
central venous
lines
Ikhlaque Patients receiving
2006** thalidomide
therapy
Baz 2005* Muitiple myeloma
Karthaus Cancer patients
2006%* with central
venous catheters
Verso Cancer patients
2005*° with central
venous catheters
Couban Cancer patients
2005*° with central

venous catheters

Treatments

Enoxaparin, 1 mg/kg BID
x 5 d, then 1 mg/kg QD
thereafter or enoxaparin,
1 mg/kg BID x 5d, then
1.5 mg/kg QD thereafter vs
enoxaparin, 1 mg/kg BID x
5 d or until INR target
achieved, then INR-
adjusted warfarin thereafter
INR-adjusted warfarin QD vs
no prophylaxis

Low-dose warfarin (1-2 mg/d)
or high-dose warfarin
(adjusted to INR 2-3) vs no
prophylaxis

Aspirin, 81 mg QD initiated at
the start of chemotherapy
or aspirin, 81 mg QD
initiated after the start of
chemotherapy vs no aspirin

Dalteparin, 5000 IU QD vs
placebo

Enoxaparin, 40 mg QD vs
placebo

Warfarin, 1 mg QD vs
placebo

Primary
Outcome
Recurrent VTE

Central vein
catheter-related
VTE

DvT

VTE

Catheter-related
complications

DVT or clinically
overt PE

Central venous
catheter-related
thrombosis

Result

Enoxaparin at 1 mg/kg, 3.4%
(1/29); enoxaparin at 1.5
mg/kg, 3.1% (1/32); warfa-
rin, 6.7% (2/30)

Warfarin, 48% (14/29); no
prophylaxis, 36% (12/33)

Low-dose warfarin, 2.7%
(1/37); high-dose warfarin,
11.1% (2/18); no warfarin,
23.7% (18/76)

Aspirin initiated at the start of
chemotherapy, 19% (11/58);
aspirin initiated after the
start of chemotherapy, 15%
(4/26); no aspirin, 58% (11/
19)

Dalteparin, 3.7% (11/294);
placebo, 3.4% (5/145)

DVT: enoxaparin, 14.1% (22/
155); placebo, 18.0% (28/
155)

Warfarin, 4.6% (6/130);
placebo, 4.0% (5/125)

Significance
Level
NR

P =.01 for any
dose of warfarin
vs no warfarin

P <.002 for both
aspirin groups

VS no aspirin
P =88
P =35

HR 1.20 (95% Cl,
0.37-3.94)

Bleeding

Rates

Major bleeding:
enoxaparin at 1
mg/kg, 6.5%;
enoxaparin at
1.5 mg/kg,
11.1%; warfarin,
2.9%

Bleeding rates NR

Clinical bleeding:
low-dose warfa-
rin, 0%; high-
dose warfarin,
22.2%; no war-
farin, 0%

Significant bleed-
ing complica-
tions: none
reported

Any bleeding
event: dalte-
parin, 17.5%;
placebo, 15%

Major bleeding:
none reported

Major bleeding:
warfarin, 0%;
placebo, 2%

Significance Length of

Level
NR

NR

NR

NR

NR

NR

Treatment
180 d

6 mo

<14 mo

Median, 2 y

16 wk

6 wk

Until catheter re-
moval, death, or
catheter-related
thrombosis

. H x\‘\\

f 4
2 \\
%"'lo il d

Setting

Treatment

Prophylaxis

Prophylaxis

Prophylaxis

Prophylaxis

Prophylaxis

Prophylaxis

QD indicates every day; VTE, venous thromboembolism; NR, not reported; INR, intemational normalized ratio; BID, twice daily; DVT, deep vein thrombosis; PE, pulmonary embolism; HR, hazard ratio; 95% Cl, 95% confi-

dence interval.



Table 3 Randomized clinical trals testing the effect of LMWHs on survival of cancer patients

Study Cancer type Control LMWH (regimen) Effect on survival®
Altinbas et al”® SCLC None Dalteparin (5000 IU/day, 18 weeks) +
FAMOUS”™ Advanced cancer Placebo Dalteparin (5000 |U/day, | year) +/— (+ patient with
better prognosis)
MALT” Metastasized and advanced cancer Placebo Nadroparin (therapeutic dose 2 weeks + +/— (+ patient with
half dose 4 weeks) better prognosis)
Sideras et al”® Advanced cancer None Dalteparin (5000 IU/day, 2 years) +
INPACT® NSCLC, prostate, pancreatic None Nadroparin (therapeutic dose 2 weeks + None
half dose 4 weeks, weight adjusted, followed
by up to six cycles)
ABEL** Limited SCLC None Bemiparin (3500 IU/day, 26 weeks) e
TILT (ongoing, NSCLC Placebo Tinzaparin (100 IU/kg once-daily, 12 weeks) N/A
NCT 004775098)

Notes: *+, positive effect of LMWH on survival; N/A, results not yet available; +/—, inconclusive.

Abbreviations: LMWH, low-molecular-weight heparin; NCT, National Clinical Trial; NSCLC, non-small cell lung cancer; SCLC, small cell lung cancer.

LMWH Experimental model Anti-angiogenic effect LMWH mechanism proposed Reference
Dalteparin TCM-stimulated HMEC- | Inhibition of endothelial cell tube formation Interference with bFGF and VEGF Marchetti et al®
and HUVEC binding to their receptors
bFGF-stimulated HUVEC Inhibition of endothelial cell tube formation Interference with bFGF binding Khorana et al®
and proliferation to its receptor
Enoxaparin bFGF-stimulated HUVEC Inhibition of endothelial cell tube formation Interference with bFGF binding Khorana et al®
and proliferation to its receptor
Tinzaparin bFGF and TF/FVlla Inhibition of endothelial cell tube formation Increased release of TFPI Mousa and
stimulated HUVEC Mohamed®
bFGF-stimulated HUVEC Inhibition of endothelial cell tube formation Interference with bFGF binding Khorana et al®*®
and proliferation to its receptor
Bemiparin TCM-stimulated HMEC- | Inhibition of endothelial cell tube formation, Interference with angiogenic factor Vignoli et al®’

Nadroparin -
Certoparin -

proliferation, and wound healing

binding to their receptor, increased
released of TFPI

N/A
N/A

Note: Selected works from the literature on the commercially available LMWH cited in the article.
Abbreviations: bFGF, basic fibroblast growth factor; HMEC-1, human microvascular endothelial cell line-1; HUVEC, human umbilical vein endothelial cells; LMWH,
low-molecular-weight heparin; N/A, not applicable; TCM, tumor-conditioned medium; TF, tissue factor; FVlla, activated coagulation factor VII; TFPI, tissue factor pathway

inhibitor; VEGF, vascular endothelial growth factor.



Cuidelinesand pharmacologic prophylaxis VKA UFH LMWH FXa-I
%n College of Chest Physicians (ACCP)

(Prevention 1n cancer patents (medical and surgical))

No Yes (SQ) Yes Yes

Duration of prevention: (1) For medical oncology cancer patients who have acute medical illness or who are bedridden for the
duration of hospitalization. (2) For surgical cancer patients (pelvic, abdominal, orthopedic) duration of prophylaxis up to 4 weeks.
(3) In the presence of contraindications or high risk of bleeding, mechanical methods may be temporarily substituted and
pharmacologic prophylaxis should resume after risk of bleeding subsides.

American College of Chest Physician(ACCP) Acute No No Yes Not addressed
(Treatment in cancer patients) Long term Yes No Yes No

nths of treatment with LMWH, followed by treatment with either LMWH or VKA.

American Society of Clinical Oncology (ASCO)

(Prevention m

Duration o

No Yes (SQ) Yes Yes

Duration of prevention: (1) For as long as the patient is hospitalized (due to surgery or acute medical illness) or until the patient is
ambulatory. (2) In the presence of contraindication or high risk of bleeding, mechanical methods may be temporarily substituted and
pharmacologic prophylaxis should resume after risk of bleeding subsides. (3) In certain multiple myeloma patients receiving
thrombogenic chemotherapy (lenalidomide or thalidomide with dexamethasone), low-dose VKA (INR~1.5) or enoxaparin (40 mg)
may be considered.

American Society of Clinical Oncology (ASCO) Acute 5—10 days No Yes (IV) Yes Yes
(Treatment in cancer patients) Long term Yes No Yes Not addressed

Duration of treatment: LMWH is preferred for 5-10 days, then LMWH for at least 6 months. VKA may be substituted if LMWH is
not accessible. After 6 months of treatment, indefinite treatment duration for cancer patients with metastasis or those actively

receiving chemotherapy.

National Comprehensive Cancer Network (@
= . . s Yes Yes (SQ) Yes Yes
S R

Duration of prevention: (1) For the duration of hospitalization for medical illness and up to 4 weeks in surgical cancer patients. (2) In
the presence of contraindication, use mechanical prophylaxis until bleeding risk subsides. (3) In certain high-risk medical oncology
patients (i.e., aggressive tumor such as pancreatic, gastric, lymphoma, or in cases of obesity or prior VTE), longer prophylaxis is
recommended. (4) In certain multiple myeloma patients receiving thrombogenic chemotherapy (lenalidomide or thalidomide with
dexamethasone), VKA (INR of 2-3) or aspirin (81-325 mg) may be considered.

National Comprehensive Cancer Network (NCCN) Acute 5-10 days No Yes (IV) Yes Yes
(Treatment in cancer patients) Long term Yes No Yes Not addressed

Duration of treatment: (1) LMWH is preferred for the first 3—6 months in DVT and 6—-12 months in PE. (2) VKA can be considered if
LMWH is not accessible.

VKA: vitamin K antagonist; UHF: unfractionated heparin; LMWH: low-molecular-weight heparin; FXa-I: direct factor-Xa inhibitor; SQ: subcutaneous; I'V:
intravenous; INR: international normalized ratio; DTV: deep vein thrombosis.
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Oncology Clinical Practice Guideline Update

Gary H. Lymean, Alok A Khorena, Wicole M. Kuderer, Agnes ¥, Lee, fuan fmacio Arcels, Bodward F. Balaban,

keffrey M. Clirke, Christopher B Fowers, Charls W, Frencis, Leigh E Gates, Ajay K. Kakkar, Nigel 5 Key, Mark N, Lavine,
Howard A. Lishman, Marganet A. Tempero, Sandne L. Wong, Armn Alods Presriad, and Anna Falange
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Purpese

To provide recommendations abowt prophydaxis and treatment of venous thromboembolizm (WTE)
in patients with cancer. Prophylaxis in the outpatiant, inpatisnt, and penoperative settings wes
considarad, as ware treatment and use of anficoagulation as a cancer-directad therapy.

Methods
&, systematic rewsw of the Bterature pulblished from December 2007 to December 2012 was
comiplated in MEDLINE and the Cochrane Collaboration Library. An Update Committes naviewed

evidence o determine which recommendations requined revision.

Results

Forty-two publications met ehgibility critena, incheding 16 systematic reviews and 24 randomized
controdisd trials.

Rl cam e md stiomes

Piost hospitalzed patisnts with cances reguire thrormiboprophsdasis. throughout hospitalization. Thromibopro-
phwles is ot noutinehy recommended for outpatients with cancer. | may be consdered for selected
highrisk patisnts. Patients with rmutiphs mysloma recehing antisngiogenssis agents with chamotherapy
andior desamethasons should recele propindaxis with either low—molecular weight heparn ILWMAWH) o
kowv-dose sspinn. Patents undesgoing migion cancar surgeny showld receie prophnydesss, starting bedore
surgary and corntinuing for at least T to 10 days. Extending prophylaxis up to 4 weeks should be considared
in those with high-risk features. LWMWH is recommended for the initid 5 0 10 days of teatment for desp
wain thromiboses and pulrmonany embolism as well a5 for long-tamn 6 moniths] secondany prophnieess. Usa
of nowel ord anticoagulant= is not cumently recommended §or patients with malignancy and VTE.
Enticoaguiation should not be used for cancer treatrment in the absence of other ndications. Patants with
cancar should be pericdicaly assessed for VTE risk. Oncology professionals should proside patient
education about the signs and symptoms of VTE.
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J Thromb Haemost. 2013 Jan;11(1):56-70. doi: 10.1111/jth.12070.

International clinical practice guidelines for the treatment and
prophylaxis of venous thromboembolism in patients with cancer.

Farge D, Debourdeau P, Beckers M, Baglin C, Bauersachs RM, Brenner B, Brilhante D, Falanga

A, Gerotzafias GT, Haim N, Kakkar AK,Khorana AA, Lecumberri R, Mandala M, Marty M, Monreal

M, Mousa SA, Noble S, Pabinger I, Prandoni P, Prins MH, Qari MH, Streiff MB,Syrigos K, Bounameaux
H, Biiller HR.

Source Assistance Publique-Hopitaux de Paris, Internal Medicine and Vascular Disease Unit, Saint-
Louis Hospital, Paris, France.
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EBDO 5.1-5.8% VS AIMOPPATIA 13%
Me  1.2-2.3%

(H ®APMAKOKINHTIKH EMHPEAZETAI AOFQ MEIQMENOY HNATIKOY METABOAIZMOY, MEIQMENHZ
NEDPIKHX AEITOYPTEIAZ, ATPOOIAZ TAZTPENTEPIKOY 2QAHNA, MEIQ3HZ H AY=H2HZ NMPOZAHWHZ YTPQN
2TO EZQAITEIAKO XQPO, KAKH IZTIKH AIANEPATOTHTA, MEIQ2HZ NMPQTEINQN MOY ZYNAEONTAI ME TI2

OAPMAKEYTIKEZ OYZIEZ.)

O ANAZTOAEAZ FXa-1 XQPI2 ETTEIZOAIA ON KAI EAAXIZTA AIMOPPATIKA ENMEIZOAIA.

Wester JP et al.
Neth J Med. 2007 Mar;65(3):101-8

Alsaleh et al. Delayed-onset HIT caused by low-molecular-weight heparin manifesting during
fondaparinux prophylaxis. 2008 Nov;83(11):876-8. doi: 10.1002/ajh.21273.

2TO 2YNAPOMO HIT 2TOYZ KAPKINOMAOGEIZ

NCCN GUIDELINES AS AN UNLABELED USE
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NMPOINQzH TQN AZOENQN ME NEONAAZIA KAI ON

Ol AXOENEIX ME ON EXOYN 4- ME 8- ®OPEX YWHAOTEPH ONHTOTHTA
META AIIO ENA OEY EIIEIXOAIO GPOMBQXHX

Serensen HT, Johnsen SP, Nergard B, Zacharski LR, Baron JA.
Clin Lab. 2003;49(11-12):615-23. Review

JIIEPIXYOTEPEY YIIOTPOIIEY THX ©ON 4 ®OPEX

*AITIAAXIEY ITIGANOTHTEX NA ITPOKAAEXEI AIMOPPAI'TA H ANTIITHKTIKH
AT'QTI'H

AITIAAYIO TO KOXTOX I'TA THN ANTIMETQIIIXH THX ©ON XTOYX
KAPKINOIIA®EIX 20.065$8 VS 7.7712-10.804$

Prandoni etal.Reccurenr venous thromboembolism and Bleeding complications during
anticoagulant treatment in patient with cancer and venous thrombosis.Blood.2002;100:3484-3488
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d H NOXOKOMEIAKH GNHXIMOTHTA EINAI 2-5 ®OPEY YWHAOTEPH

YTOYXZ KAPKINOITAGEIX ME ON XE XXEXH ME AYTOYX XQPIY ON

d TO 9.2% TON NOXOKOMEIAKQON GANATON TON AXOENQON ME
KAPKINO OOEIAETAI XTH ON

0 1-YEAR SURVIVAL RATE

12% ME ON VS 36% XQPIX

Prandoni etal.Reccurenr venous thromboembolism and Bleeding complications during
anticoagulant treatment in patient with cancer and venous thrombosis.Blood.2002;100:3484-

3488



Key studies in surgical cancer patients:

>3 J Surg. 1997 Aug;84(8):1099-103.

Efficacy and safety of enoxaparin versus unfractionated heparin for prevention of
deep vein thrombosis in elective cancer surgery: a double-blind randomized
multicentre trial with venographic assessment. ENOXACAN Study Group.

>N Engl J Med. 2002 Mar 28;346(13):975-80.

Duration of prophylaxis against venous thromboembolism with enoxaparin after
surgery for cancer. ENOXACAN II Study Group.

Bergqvist D, Agnelli G, Cohen AT, Eldor A, Nilsson PE, Le Moigne-Amrani
A, Dietrich-Neto F; ENOXACAN II Investigators.
SourceAcademic Hospital, Uppsala, Sweden. david.bergqvist@kirurgi.uu.se
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Key studies in Hospitalized cancer patients:

PN EnglJ Med. 1999 Sep 9;341(11):793-800.

A comparison of enoxaparin with placebo for the prevention of venous

thromboembolism in acutely ill medical patients. Prophylaxis in Medical Patients with
Enoxaparin Study Group. MEDENOX study

Samama MM, Cohen AT, Darmon JY, Desjardins L, Eldor A, Janbon C, Leizorovicz A, Nguyen H, Olsson
CG, Turpie AG, Weisslinger N.

Source Département d'Hématologie Biologique, Hotel Dieu, Paris, France.
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> irculation. 2004 Aug 17;110(7):874-9. Epub 2004 Aug 2.

Randomized, placebo-controlled trial of dalteparin for the prevention of venous
thromboembolism in acutely ill medical patients. PREVENT study.

Leizorovicz A, Cohen AT, Turpie AG, Olsson CG, Vaitkus PT, Goldhaber SZ; PREVENT Medical
Thromboprophylaxis Study Group.

Source Unité de Pharmacologie Clinique, Université Claude Bernard Lyon I, Lyon, France.
al@upcl.univ-lyoni.fr

>3 M.J. 2006 Feb 11;332(7537):325-9. Epub 2006 Jan 26.

Efficacy and safety of fondaparinux for the prevention of venous
thromboembolism in older acute medical patients: randomised placebo
controlled trial. ARTEMIS study.

Cohen AT, Davidson BL, Gallus AS, Lassen MR, Prins MH, Tomkowski W, Turpie AG, Egberts

JF, Lensing AW; ARTEMIS Investigators.
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PRODIGE: a randomized placebo-controlled trial of dalteparin low-molecular-
weight heparin thromboprophylaxis in patients with newly diagnosed malignant

glioma.
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Source Division of Neurology, Sunnybrook Health Science Centre, Toronto Ontario, Canada.
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>»The UK FRAGEM study-Presented at the Joint ECCO 15-34t ESMO
Multidisciplinary Congress; September 20-24, 2009, berlin, Germany

Maraveyas A et al, Gemticitaabine with or without prophylactic weighted-adjusted
Dalteparin in patients with advanced or metastatic pancreatic cancer.
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Chemotherapy-associated thromboembolic risk in cancer outpatients and effect
of nadroparin thromboprophylaxis: results of a retrospective analysis of
the PROTECHT study.
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>Haas SK, Kakkar AK et al, Prevention of venous thromboembolism with LMWH
In patients with metastatic breast or lung cancer-results of the TOPIC studies
(LIT) (abstract 1707).
Presented at the XX Congress International Society on Thrombosis And
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Diagnosis and management of people with
venous thromboembolism and advanced cancer:
how do doctors decide? a qualitative study

Miriam J Johnson'", Laura Sheard”, Anthony Maraveyas™, Simon Noble®, Hayley Prout’, lan Watt'* and
Dawn Dowding”

Abstract

Background: The treatment of cancer associated thrombosis (@8Il is well established, with level Jil§ evidence to
suppart the recommendation of a low molecular weight heparin {INIMEY by daily injection for BEGITGHERS
However, registry data suggest compliance to clinical guidelines is poor. Clinicians face particular challenges in
treating CAT in advanced cancer patients due to shorter life expectancy, increased bleeding risk and concerns that
self injection may be too burdensome. For these reasons decision making around the diagnosis and management
of CAT in peaople with advanced cancer, can be complex, and should focus on its likely net benefit for the patient.
We explored factors that influence doctors’ decision making in this situation and sought to gain an understanding
of the barriers and facilitators to the application of best practice.

Methods: Think aloud exercises using standardised case scenarios, and individual in depth interviews were
conducted. All were transcribed. The think aloud exercises were analysed using Protocol Analysis and the interviews
using Framework Analysis.

Participants: 46 participants took part in the think aloud exercises and 45 participants were interviewed in depth.
Each group included oncologists, palliative physicians and general practitioners and included both senior doctors
and those in training

Setting: Two Strategic Health Authority regions, one in the nerth of England and one in Wales.

Results: The following key issues arose from the data synthesis: the importance of patient prognosis; the concept
of "appropriateness”; “benefits and burdens” of diagnosis and treatment; LMWH or warfarin for treatment and
sources of information which changed practice. Although interlinked, they do describe distinct aspects of the
factors that influence doctors in their decisions in this area.

Conclusions: The above factors are issues doctors take into account when deciding whether to send a patient to
hospital for investigation or to anticoagulate a patient with confirmed or suspected VTE. Many factors interweave
and are themselves influenced by and dependent on each other. It is only after all are taken into account that the
doctor arrives at the point of referring the patient for investigation. Some factors including logistic and
organisational issues appeared to influence whether a patient would be investigated or treated with LMWH for a
confirmed VTE. It is important that services are optimised to ensure that these do not hinder the appropriate
investigation and management of individual patients.

Keywords: Venous thromboembolism, Cancer, Palliative, Clinical decision making
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