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Ir-CPI, a promising alternative to UFH in cardiopulmonary bypass

Introduction

Methods

Extracorporeal circulation (ECC) during cardiac surgery
requires anticoagulation to prevent thrombosis and to
maintain blood ﬂuidity in the circuit. Unfractionated heparin
(UFH) is used in such surgical procedures but can lead to
severe bleeding complications, highlighting the need for
new safer antithrombotic agents.

Species used: sheep (~40 kg).

Ir-CPI, a protein isolated from the salivary glands
of the tick I. ricinus, is an inhibitor of both FXIIa
and FXIa. Ir-CPI has been reported to inhibit
thrombotic processes in various experimental
animal models1.

Aims
To investigate the clinical applicability of Ir-CPI and compare its eﬃcacy
and safety against UFH using an uncoated cardiopulmonary bypass
system for human therapy in sheep.

Results
Table 1. Comparative table of the main parameters assessed during and
post-surgery.

Procedure:
The cardiopulmonary bypass was performed by using uncoated devices for human
therapy. A mechanical roller pump circulated the blood through the circuit at
full-ﬂow systemic perfusion level.
The surgery consisted of a mitral valve commissuroplasty and a chordae
replacement on beating heart.
Time of overall procedure was between 40 to 106 min in Ir-CPI-treated sheep and
34 to 54 min in UFH-treated sheep.
- Non-recovery animals (n=3 / group): After the procedure, oxygenator
membranes were assessed for protein and/or cell deposits by scanning electron
microscopy.
- Recovery animals (n=2 / group): After the procedure, animals were set to
recovery for 7 days.
1

Figure 1. Open-heart
surgical procedures
performed during
cardiopulmonary bypass.
(1) Mitral valve
commissuroplasty and (2)
chordae replacement.
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Figure 2. Percentage of FXII procoagulant activity
inhibition under Ir-CPI treatment (mean ± SEM).
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Figure 3. Changes in blood pressure gradients over
the oxygenator for animals treated with UFH or Ir-CPI.
Mean ± SEM (n = 5 from 1 to 30 min and n= 2 or 3 from
40 to 70 min).
Figure 4. Scanning
electron microscopy
representative
images of gasexchanging capillaries
of oxygenator
membranes from
non-recovery animals
treated with Ir-CPI or
UFH. Arrows point to
either blood cells or
ﬁbrin deposits between
ﬁbers. Magniﬁcation:
x35 to x1000.
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UFH group

Treatment groups:
- Investigative animals received an IV bolus followed by a continuous infusion of
Ir-CPI. The circuit was primed with Ir-CPI.
- Comparative animals received an IV bolus of UFH (100 IU/kg).
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Conclusions
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- Ir-CPI protects against thrombus formation and maintains physiological parameters during
cardiopulmonary bypass with open-heart surgery, equally to the current gold standard of care, UFH.
- Ir-CPI treatment has no clinical impact on recovery animals.
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Ir-CPI is an eﬀective and safe antithrombotic agent. Ir-CPI may be used as a promising
alternative to current gold standard antithrombotic agents in bypass systems
including highly thrombogenic cardiopulmonary bypass.
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