DIRECT THROMBIN INHIBITORS IN HIT
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Mechanism of Action: hirudin, lepirudin, and desirudin irreversibly bind thrombin both at the active site and the substrate recognition site.  Bivalirudin binds both sites, but binds the active site reversibly.  Argatroban and Ximelagatran (an orally active form) are small molecules that exhibit reversible competitive inhibtion at thrombin’s active site.  Importantly, unlike heparins which bind ATIII in a bulky complex, direct thrombin inhibitors can inhibit thrombin bound within a clot.

Monitoring: There is a linear relationship between drug dose and aPTT prolongation.  Meta analysis showed that aPTT ratios of 1.5-2.5 optimized effect while minimizing bleeding (Blood 2000;96:846).  ACT was used successfully in clinical trials.  The INR will be elevated, and the change cannot be predicted reliably even at moderate doses.

	Drug
	T ½
	Met
	Dial?

	hirudin
	1-2h
	K
	Y/N*

	lepirudin (Refludan)
	1-2h
	K
	Y/N*

	bivalirudin (Hirulog, Angiomax)
	25m
	K
	Y/N*

	desirudin (Iprivask)
	2-3h
	K
	No data

	argatroban (Novastan)
	45m
	L
	No data

	ximelagatran (Exanta)
	2-4h
	K
	No data


**Dialyzable with high flux (polysulfone) membranes, but  not with regenerated cellulose membranes. Paucity of data for CVVH. (Sem Dial 2003.16.61-67).

Argatroban: Use in HIT/HITTS
Two multicenter prospective cohort studies, n=307, n=328, showed RRR of 0.62 to –1.07 when comparing death, amputation, and thromboembolic complications in argatroban group as compared to historical controls.

(1) Circulation.2001;103:1838–1843  (2)Arch Int Med.2003.163:1849-5

Lepirudin: Use in HITTS only

Two multicenter prospective cohort studies, n=71, n=95, showed RRR of 0.60 to –0.09 when comparing death, amputation, and thromboembolic complications in lepirudin group as compared to historical controls.

(1) Circulation 1999;99:73-80  (2) Circulation. 1999;100:587–593

SUMMARY

( Risk for thrombosis is 20-50% in the days to weeks following discontinuation of heparin without further anticoagulation

( Even when HIT/HITTS treated with direct thrombin inhibitors, 9% to 22% of the patients will die, and an additional 6% to 18% will require amputation or experience development of a new thromboembolic event.

( Bleeding risk of direct thrombin inhibitors ranges from 2-18% (for recent review of HIT treatment see Arch Intern Med.2004;164:361-369)
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Use in UA/NSTEMI
GUSTO IIb
OASIS-2
Meta analysis

Use in STEMI
TIMI-5
TIMI-9B
GUSTO IIb
HERO
HERO-2

Argatroban
MINT study
(J Am Col Card 1999;33:1879-85)
ARGAMI Study (n=127)
(J Thromb Thrombolysis.2000;10:233-240)
Meta analysis
(Lancet.2002.359:294-302)


Mechanism of Action
Pharmacokinetics
Renal Impairment
Hepatic impairment
Effect on INR
HIT
PCI
Adverse reactions
Dosage and Overdosage

danaparoid 
FDA approved for hip surgery DVT prophylaxis
manufacturer not making it
t12=25+-100h
no antidote
heparinoid (dermatan sulfate and low-sulfated heparan sulfate)


	Drug
	Sug HIT Dose

	hirudin
	0.07 mg/kg bolus, then 0.05 mg/kg/h

	lepirudin (Refludan)
	0.4mg/kg bolus  up to 44mg, then 0.15mg/kg/h

	bivalirudin (Hirulog, Angiomax)
	1.0mg/kg bolus, then 2.5mg/kg/h

	desirudin (Iprivask)
	

	argatroban (Novastan)
	2mcg/kg/m

	ximelagatran (Exanta)
	























