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DOAC Pharmacology

5Adapted from:  Heidbuchel H et al. Europace 2013; U.S., Canadian Prescribing Information     CrCl = creatinine clearance



Not everyone is as clever as Harry

“As we know, there are 
known knowns; there are things 
we know we know. We also know 
there are known unknowns; that 
is to say we know there are 
some things we do not know. 
But there are also unknown 
unknowns -- the ones we don't 
know we don't know."
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DOACs are only as safe as the 

stupidest person allowed to prescribe 

them



DOACs are not just a tablet form of heparin.
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DOACs and the jobbing oncologist
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DOACs1 Mild RI

CrCl 51–79 

ml/min

Moderate RI

CrCl 30–50 

ml/min

Severe RI

CrCl 15–29 

ml/min

Severe RI

< 15 ml/min

Apixaban No dose 

adjustment

No dose 

adjustment

Use with caution Not recommended

Edoxaban No dose 

adjustment

Half dose Half dose Not recommended

Rivaroxaban No dose 

adjustment

No dose 

adjustment

Use with caution Not recommended

Dabigatran No dose 

adjustment

Consider lowering 

dose

Contraindicated Contraindicated

Oral anticoagulant recommendations for 

patients with renal insufficiency (RI)

12CrCl = creatinine clearance; DOAC = direct oral anticoagulants; EMA = European Medicines Agency; TTR = time in 
therapeutic range

1. Apixaban, edoxaban, rivaroxaban and dabigatran: EMA Summary of Product Characteristics



Inducers and inhibitors of CYP3A4 and 

P-gp
Antineoplastic and supportive care agents 

examples
Kinase 

inhibitors

CYP3A4 P-gp

Afatinib ↓

Alectinib ↓

Ceritinib ↓

Crizotinib ↓

Dasatinib ↓

Ibrutinib ↓

Idelalisib ↓ ↓

Imatinib ↓

Lapatinib ↓ ↓

Nilotinib ↓ ↓

Osimertinib ↓

Vemurafenib ↑ ↓

Lenvatinib ↑ ↑

Chemotherapy CYP3A4 P-gp

Doxorubicin ↓

Topotecan ↓

Vinblastine ↓

Mitotane ↑

Venetoclax ↓

13

Supportive care CYP3A4 P-gp

Aprepitant ↓

Methylprednisolone ↓

Dexamethasone ↑ ↑

Product Prescribing Information

CYP = Cytochrome P; P-gp = p-glycoprotein

Inhibitors of CYP3A4 and/or P-gp may 

increase risk of bleeding on DOACs.



Carrier M, Khorana AA, Zwicker JI, Noble S, Lee AYY

Management of challenging cases of patients with 

cancer-associated thrombosis including recurrent thrombosis 

and bleeding: guidance from the SSC of the ISTH.

Journal Thromb and Haem 2013 September; 11(9) 1760-65



Bleeding
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Appendix: page 16/32
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Appendix: page 16/32
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GI cancers: 13.1% major bleeding

Urothelial cancers 8% major bleeding



Select-d pilot study

430 patients randomized

Protocol change implemented to exclude patients with esophageal and 

gastro-esophageal cancer by safety committee due to excessive 

bleeding in the rivaroxaban arm.

Six month outcomes Rivaroxaban

(n = 203)

Dalteparin 

(n = 203)

Recurrent VTE, n (%) 8 (4) 18 (11)

Major bleeding, n (%) 11 (5) 6 (3)

CRNMB, n (%) 25 (12) 6 (3)

Major and CRNMB, n (%) 36 (17) 12 (6)
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Young A et al. Presented at: ASH 2017; Abstract 625.

CRNMB = clinically-relevant non-major bleeding



ISTH definition major bleeding
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Classification of clinical presentation

Bleker SM, et al. Thromb Haemost 2017;117:1944–51



Notes: further details here (or delete)

Source: details here (or delete)
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Special circumstances

Notes: further details here (or delete)

Source: details here (or delete)
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LMWH DOACs

Extremes of body 
weight

Commonly used Not recommended

Chemotherapy
Few drug-drug 
interactions

Avoid in strong 
inducers/ 
inhibitors of p-GP 
or CYP3A4

Renal impairment Dose adjustment Dose adjustment

Thrombocytopenia Dose adjustment Dose adjustment



Notes: further details here (or delete)

Source: details here (or delete)
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LMWH DOACs

Heparin induced 
thrombocytopenia

Contraindicated Not 
contraindicated

Upper GI/ 
urothelial cancers

Commonly used Increased bleeding 
risk: avoid

Needle phobia Not advised Acceptable

Liver disease Used with caution Used with caution



DOACs are only as safe as the 

stupidest person allowed to prescribe 

them

So how do we inform the unknowingly 

unknowing about the safe prescribing?



Through the universal language of hip-

hop
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CAT RAP

I said-a hip, hop, the hippie, the hippie

To the hip hip hop-a you don't stop the rock,

It to the bang-bang boogie, say up jump the boogie

To the rhythm of the boogie, the beat

Now what you hear is not a test: I'm rappin' to the beat

And me, the groove, and my friends are gonna try to 

move your feet



I am Noble MC, in Bergamo

And I’m rapping with my peers

There’s Benny, Anna, Freddy Ricks

The ICTHIC musketeers



I’m called Notorious TRM
Thrombosis Renegade Master
Cost I seen what cancer clots can do
Don’t need no news forecaster
They . disaster, 
They gonna kill you faster
By bleed or big PE
The bleeding don’t stop when you get a clot 
That’s Coagulopathy



Now he-par-ins have been the bomb

Since CLOT by Aggie Lee

More efficacious than warfarin

And that sounds good to me

A daily prick is all it takes

Pinch fat, inject and boom

But some folk say

They got no space

They running out of room



In the longterm I say no fear

In time we’ll have evolved 

To all have nice big guts like me

Crack on guys

Problem solved



Now I got no beef with Buller
He’s a wise man, He’s a sage
He been fighting clots since time began
When leeches were the rage”

He says relax Prescribe DOACs
There safe and they’re reliable
Well I read that paper too my friend
And I think you’re certifiable.



Now I aint clever like Buller

But even I have seen

With an iddy biddy microscope

Zoomed in on page 16

Of the 32 page online appendix

A tiny forest plot 

which shows a breakdown of major bleeds

Who bleeds and who does not



13 percent major bleed

13! Unlucky for some

For GI cancers starting from your gullet to your 

bum

Urothelial bleeding cancers

Likewise Not so great

Major bleeding incident percentages of 8



I know Buller says these bleedings aren’t bad

Has a new score to address

But if you torture the data long enough,

It will eventually confess.



Now one last thing before I go

And drive you to distraction

Think of those patients on chemo

And drug-drug interactions

Inhibit or induce PGP or CYP 3A4

Gonna produce damage to your juice 

That you aint looking for



Stay off methyl pred unless you wanna see red

Afatinib Alectininb too

Watch your backs with Venetoclax

Or you’ll get malaena poo



Aprepitant, Ceritinib,

Crizorinib, Dasatinib,

Ibrutinib

Idelalisib

Imatinib

Lapatinib

Lenvatinib

Mitotave

Nilotinib

Tropotecan

Dexafrikinmethasone



Now some of us were born to rap

And others born to waltz

With CAT this aint no binary choice of what is true and 

false

We know this wide wide world to don’t move to the 

beat of just one drum 

DOACs might be right for you

But not be right for some



DOACs will be fine in cancer

(pause) so long as you

Check their kidneys, liver and platelets are doing, what they’re 

meant to do 

Avoid in GI cancers

Avoid in urothelial

Ensure when chemo given 

They’re interaction free ya’ll



Each patients is different

Each with value and preferences

So embrace individuality

And think beyond the references
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