
4.8
Undesirable effects

The following adverse reaction data is based on a clinical study of bivalirudin in 6000 patients undergoing PCI, half of whom were treated with bivalirudin (REPLACE-2).  Adverse events were more frequent in females and in patients more than 65 years of age in both the bivalirudin and the heparin-treated comparator groups compared to male or younger patients.

Approximately 30% of patients receiving bivalirudin experienced at least one adverse event and 3% experienced an adverse drug reaction.  Adverse event reactions are listed by system organ class in Table 1.
Table 1.  Adverse drug reaction data from REPLACE-2 clinical study


	System organ class 
	Very common (≥1/10)
	Common (≥1/100 to <1/10)
	Uncommon

(≥1/1,000 to ≤1/100)

	Blood and the lymphatic system disorders
	
	
	Thrombocytopenia, anaemia

	Immune system disorders
	
	
	Allergic reaction

	Nervous system disorders
	
	
	Headache

	Cardiac disorders
	
	
	Ventricular tachycardia, angina pectoris, bradycardia

	Vascular disorders
	Minor bleeding
	Major bleeding
	Thrombosis, hypotension, haemorrhage, vascular disorder, vascular anomaly

	Respiratory, thoracic and mediastinal disorders
	
	
	Dyspnoea

	Gastrointestinal disorders
	
	
	Nausea, vomiting

	Skin and subcutaneous tissue disorders
	
	
	Rash

	Musculoskeletal and connective tissue disorders
	
	
	Back pain

	General disorders and administration site conditions
	
	
	Injection site haemorrhage, injection site pain, chest pain


Platelets, bleeding and clotting
In REPLACE-2, bleeding data were collected separately from adverse events. 

Major bleeding was defined as the occurrence of any of the following: intracranial haemorrhage, retroperitoneal haemorrhage, blood loss leading to a transfusion of at least two units of whole blood or packed red blood cells, or bleeding resulting in a haemoglobin drop of more than 3 g/dl, or a fall in haemoglobin greater than 4 g/dl (or 12% of haematocrit) with no bleeding site identified. Minor haemorrhage was defined as any observed bleeding event that did not meet the criteria for a major haemorrhage.  Minor bleeding occurred very commonly (( 1/10) and major bleeding occurred commonly ((1/100 and <1/10). 

Both minor and major bleeds were significantly less frequent with bivalirudin than the heparin plus GPIIb/IIIa inhibitor comparator group.  Major bleeding occurred most frequently at the sheath puncture site (see Table 2).  Other less frequently observed bleeding sites with greater than 0.1% (uncommon) bleeding included “other” puncture site, retroperitoneal, gastrointestinal, ear, nose or throat.

Table 2.  Bleeding site frequency data (bivalirudin versus heparin + GPIIb/IIIa inhibitor).

	Bleeding site
	bivalirudin

(N=2994)

%
	heparin

(GPIIb/IIIa inhibitor

(N=3008)

%
	p-value

	Sheath puncture site
	0.8
	2.5
	0.001

	Other puncture site
	0.2
	0.2
	1.000

	Retroperitoneal
	0.2
	0.5
	0.062

	Gastrointestinal
	0.1
	0.6
	0.003

	Ear, Nose or Throat
	0.1
	0.3
	0.085

	Genitourinary
	(0.1
	0.2
	0.125

	Intracranial
	(0.1
	0.1
	1.000

	Cardio/pulmonary
	0.1
	0.3
	0.035

	Other
	0.4
	0.5
	0.556








Post-marketing experience

Adverse reactions that have been reported from post-marketing experience (approximately 1,200,000 patients exposed) and that have not been reported above are summarised by system organ class in Table 3.  



Table 3.  Post-marketing adverse reactions reported for bivalirudin



	System organ class 
	Frequency not known

	Immune system disorders
	Anaphylactic reaction, anaphylactic shock including fatal shock, hypersensitivity, urticaria

	Vascular disorders
	Thrombus including fatal thrombus, haematoma, 

	Nervous system disorders
	Intracranial haemorrhage




5.1 
Pharmacodynamic properties

The 30-day results based on quadruple and triple endpoints from a randomized, double-blind trial of over 6,000 patients undergoing PCI (REPLACE-2), are shown in Table 4.  Major bleeding in REPLACE-2 was defined by non-TIMI criteria. 

5.2
Pharmacokinetic properties
Renal Insufficiency: The systemic clearance of bivalirudin decreases with glomerular filtration rate (GFR). The clearance of bivalirudin is similar in patients with normal renal function and those with mild renal impairment. Clearance is reduced by approximately 20% in patients with moderate or severe renal impairment, and 80% in dialysis-dependent patients (Table 5). 
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