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CUMULATIVE DEFICIT MODEL OF FRAILTY

Robinson et al J Am Coll Surg. 2015;221:1083-1092



THERAPEUTIC CHALLENGE IN FRAIL CANCER PATIENTS 

Adapted from Hamaker et al Lancet Oncol 2012;13(10): e437-e444
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THROMBOSIS

Virchow’s Triad (1856)

Adapted from Byrnes JR & Wolberg AS Hamostaseologie. 2017;37(1): 25–35 



Hospitalized Nonsurgical Acutely Ill Pts are at Increased VTE Risk

3- Baser et al Am J Ther 2013; 20: 132-142

4- Ocak et al J Thromb Haemost 2013; 11: 627-633

Key VTE Risk Factors in Hospitalized

Nonsurgical Patients2,4

Patients Hospitalized for Acute Medical Illness

Cary Multiple Risk Factors

1- Khoury et al Thromb Haemost 2011; 106: 600-608

2- Khan et al Chest 2012; 141 (2 suppl): 195S-226S



N=144,952 subjects aged 19–101 years  without VTE or cancer. 

Baseline information collected in 1993–1997 

Validated VTE and cancer diagnoses registered up to 2007–2012.

SCANDINAVIAN THROMBOSIS AND CANCER COHORT

VTE incidence1.4 per 1,000 person-years 

0.3 per 1,000 PY aged 20–29 years 

6.4 per 1,000 PY aged 80+ yo

51% VTE provoked : cancer 19%

immobilization 15% & surgery 15%.

acute medical condition 7% 

trauma 6%

travel 3%

Jensvoll et al Clin Epidemiol 2015; 7: 401-410



CANCER THROMBOSIS AND COMORBIDITIES

Connelly-Frost et al  

BMC Cancer 2013;13: 209-219

Age > 65 yo

FU 12 months post-Dg 

8,4% VTE 

70% in the first 3 months

HR VTE  2-4 

HR recurrence 5-19 



THROMBOSIS AND CANCER… 

THROMBOSIS & CO…

- Co-morbidities (Patient Risk Factors…)

- Co-medications (Chemotherapies…)

- Co-ckcroft (Renal Impairment)

- Co-ntext (Surgery, Bedridden…)

- Co-gnition (Compliance…)

Co-mplications

What Else?

Scotte et al Cancers 2019; 11(1): 48-62



COGNITIVE IMPAIRMENT AND FRAILTY

Cognition
Impaired cognitive function and physical performance 

are associated with worse survival for patients with AML

Abel & Klepin, Blood 2018; 131: 515-524



Cancer-Associated VTE Risk

PATIENT-RELATED
Medical comorbidities (≥3)

Immobility

Presence of varicose veins

Prior VTE

Hereditary Thrombophilia (FVL)

…

TUMOUR-RELATED
Site of cancer

Very high: stomach, pancreas, brain

High: lung, hematologic, gynaecologic, 

renal.

Histological grade

Stage/Metastasis

Time since cancer diagnosis

TREATMENT-RELATED
Platinum-based or other chemotherapy

Anti-angiogenesis agents

Hormonal therapy

Surgery

Radiotherapy

Central Venous Catheter

Blood transfusion

BIOMARKERS
Hematologic (Plts, Lcytes, Hb…)

D-Dimers

P-Selectin

Thrombin Generation Potential

Microparticle-Tissue Factor activity

C Reactive Protein

THE 4 DIMENSIONS OF CAT RISK

Adapted from Ay et al Thromb Haemost 2017; 117: 219-230



CAT AND COEXISTENCE OF RISK FACTORS

Khorana et al Cancer. 2013;119: 648-655

Eastern Cooperative Oncology Group 

(ECOG)



Lee A, et al. NEJM 2003

Lee A, et al. JAMA 2015

CAT AND CLINICAL TRIALS

http://www.acc.org/~/media/Non-Clinical/Images/Latest in Cardiology/Articles/2018/05/Lee_Peterson_Table1.jpg?la=en


Mahé I, Sterpu R, Bertoletti L, et al. Plos One 2015

CAT PATIENTS AND RIETE REGISTRY



COCKCROFT : BLEEDING MARKER?

• Age

• Renal Impairment

• Low Body Weight

Cockcroft & Gault Formula

Men = 1.23 x body weight (kg) x (140-age)

creatinin (micromols/l)

Cockcroft & Gault : New BMI?

Bleeding Meaning Index?

I Elalamy et al J Blood Disorders Transf 2014;5: 4-8



VTE CKD

Cancer

ANOTHER TRIAD… TO MANAGE

Arora et al Sem Thromb Haemost 2014; 40: 313-318

• VTE & Cancer : worse prognosis and reduced survival

• CKD & Cancer : worse prognosis and reduced survival

• VTE & CKD : worse prognosis and reduced survival

TRIAD
=

MAFIA

I Elalamy et al J Blood Disorders Transf 2014;5: 4-8



ANTITHROMBOTICS AND PHARMACOKINETICS

Bellesoeur et al.  Crit Rev Oncol Hematol.2018;129:102-112



Atiq et al. Eur J Clin Pharmacol 2015;71(8):921-9

LMWH ACCUMULATION 

IN CASE OF RENAL IMPAIRMENT

CrCl creatinine clearance
a Only correlation GFR/anti-Xa activity reported, no specific accumulation limit
b Only one multiple dose study in six patients with CrCl above 30 ml/min and one single intravenous dose study
c Largest study no lower limit for CrCl33
d CrCl>20 ml/min



ANTITHROMBOTICS AND PHARMACOKINETICS

Bellesoeur et al.  Crit Rev Oncol Hematol.2018;129:102-112



20

Steffel et al., EHRA Practical Guide, European Heart Journal 2018



An Increasing Problem More Common in Cancer Patients

Min et al  Arch Pharm Res 2017; PBPK: physiologically based pharmacokinetic

Studies on anticancer drugs (26.7%) 

contributed the most to published 

PBPK models, followed by 

cardiovascular (20.0%) and anti-

infective (17.1%) drugs

DRUG INTERACTIONS IN MEDICAL PATIENTS



One major DDI 27,4%

One moderate DDI 84,4%

53,5%One minor DDI

Patients with at least: 

89.5%
of the patients had at least 

one DDI

Major DDI: highly clinically significant; avoid combinations; the risk of the interaction outweighs the benefit; Moderate DDI: moderately clinically significant; usually avoid 

combinations; use it only under special circumstances; Minor DDI: minimally clinically significant; minimize risk; assess risk and consider an alternative drug, take steps to 

circumvent the interaction risk and/or institute a monitoring plan.

DRUG-DRUG INTERACTIONS IN GERIATRICS : 
IPOP STUDY

Lechat et al La Lettre du Pharmacol 2016. IPOP Study;



Undevia et al. Nature Reviews Cancer 2005

VARIATION FACTORS FOR PHARMACOKINETICS

« ADMET »



Bellesoeur et al. 

Crit Rev Oncol Hematol.2018;129:102-112

POTENTIAL

INTERACTIONS 

WITH 

ANTI-TUMORAL

TREATMENT

Zanger et al. Pharmacology and Therapeutics 2013



POTENTIAL INTERACTIONS WITH DOACS

CYP Interactions

• Ginkgo Biloba

– inhibition CYP3A4 et CYP2C19

• Ginseng

– inhibition CYP3A4 

• Echinacea

– induction CYP3A4

• Kava Kava 

– induction CYP3A4

– Liver toxicity ++

• St John’s Wort (Millepertuis)

– induction numerous CYP

Principaux sites pour informations
OCCAM (Office of  Cancer Complementary and Alternative Medicine) http://cam.cancer.gov/cam/
NCCAM (National Center for Complementary and Alternative Medicine): http://nccam.nih.gov/
NCI (National Cancer institute) http://www.cancer.gov/cancertopics/cam
MSKCC (Memorial Sloan Kettering Cancer Center) http://www.mskcc.org/cancer-care/integrative-medicine

http://www.mskcc.org/cancer-care/integrative-medicine


POTENTIAL INTERACTIONS WITH DOACS

Bleeding Risk

Thrombotic Risk

Shih & Crowther, ASH Hematology 2016

Thrombotic Risk

Bleeding Risk



ANTITHROMBOTICS AND PHARMACOKINETICS

Bellesoeur et al.  Crit Rev Oncol Hematol.2018;129:102-112

Malnutrition and hypoalbuminemia?



CANCER AND THROMBOPROPHYLAXIS: 

A COMPLEX RELATIONSHIP TO AUDIT

THROMBOTIC RISK

BLEEDING RISK

PROFILE THE RISK…

PRESCRIBE IN THE HIGH RISK?…

… PROSCRIBE IN THE LOW RISK!



ASH RECOMMENDATIONS 2018

Recommendations 1, 2, and 3. In acutely ill medical patients, we suggest using UFH, LMWH, or 

fondaparinux rather than no parenteral anticoagulant… the panel suggests using LMWH rather than 

UFH…

Recommendations 4 and 5. In critically ill medical patients, we recommend using UFH or LMWH 

over no UFH or LMWH and we suggest using LMWH over UFH…

Recommendation 6. In acutely or critically ill medical patients, we suggest using pharmacological

VTE prophylaxis over mechanical VTE prophylaxis…

Recommendation 7. In acutely or critically ill medical patients who do not receive pharmacological 

VTE prophylaxis, we suggest using mechanical VTE prophylaxis over no VTE prophylaxis…

Recommendation 8 and 9. In acutely or critically ill medical patients, we suggest pharmacological or

mechanical VTE prophylaxis alone over mechanical combined with pharmacological VTE prophylaxis

Recommendation 10. In acutely or critically ill medical patients who are receiving mechanical VTE 

prophylaxis, we suggest using pneumatic compression devices or graduated compression stockings 

for VTE prophylaxis

Recommendation 11 and 12. In acutely ill hospitalized medical patients, we recommend using 

LMWH over DOACs for VTE prophylaxis and inpatient VTE prophylaxis with LMWH only, rather than 

inpatient and extended duration outpatient VTE prophylaxis with DOACs…

Schunemann et al Blood Advances 2018; 22: 3198–3225



Scotte et al Cancers 2019; 11(1): 48-62

THROMBOPROPHYLAXIS CHALLENGE IN  CANCER

« AOD »

Attention Ô Doute

« HBPM »

Hypocoagulation Bénéfique si Prolifération Maligne


