
Immunological Response To

CPB



CPB often related to some extent of pulmonary

dysfunction

• Complement activation

• leucocytes

• endothelial cells with secretion of cytokines

• proteases, arachidonic acid metabolites &

O2 free radicals

• leucocyte adhesion to microvascular

endothelium, leucocyte extravasation &

tissue damage



“POSTPUMP SYNDROME”

“Systemic inflammatory response

syndrome to CPB”



• Contact of blood components with the

artificial surface of the CPB circuit

• Ischaemia - reperfusion injury

• endotoxemia

• operative trauma



Acute Lung Injury & Acute Respiratory Distress

Syndrome (ARDS)

• ? Which inflammatory mechanisms may be

related to lung injury after cardiac surgery

• ?? What is the incidence, & relation to

systemic inflammation of ARDS after

cardiac surgery.





Post CPB pulmonary dysfunction

• Alveolar-arterial oxygenation gradient

• intrapulmonary shunt

• degree of pulmonary oedema

• pulmonary compliance

• pulmonary vascular resistance



Cell activation during CPB

• Neutrophils

• Monocytes

• Macrophages

• Endothelial cells



Complement



Neutrophils



CPB associated lung injury

• After protamine administration, neutrophil

counts in pulmonary artery exceeds the

count in systemic arterial blood



Neutrophil dependent model for CPB

related lung dysfunction

• Activation of neutrophils

• upregulation of adhesion molecules

• neutrophil adhesion to endothelium of lung

vessels

• endothelial damage through proteases



Macrophages, Monocytes & Cytokines

• Pulmonary macrophages

• Activated monocytes

• Monocyte secreted proinflammatory

cytokines



Macrophages

• Cytokine secretion

• Cytotoxic metabolites

• Chemoattractants for leukocytes



Monocyte

• CPB induces monocyte activation

• Activates endothelial cells, neutrophils &

macrophages

• IL-8 increased in bronchial lavage fluid



Platelets

• Sequestration in pulmonary capillaries

occurs during severe lung injury

• May contribute to endothelial injury &

tissue oedema

• Collect in small vessels of lung during

bypass



Endothelial cells

• ? Increased endothelial permeability

• endotheium activated by complement,

cytokines, endotoxin & ischaemia-

reperfusion

• von Willebrand factor elevated

• IL-8 increased

• NO exerts protective effect



Acute Respiratory Distress Syndrome

• Several characteristics of the CPB related lung

injury bear resemblance to changes occurring

during ARDS

• CPB appears on lists of risk factors for ARDS

development

• Acute

• Noncardiogenic

• High permeability lung injury, characterised by

interstitial & alveolar oedema

• Epithelial damage

• Rapid onset of pulmonary fibrosis



ARDS

• Free radical release, which put the

endothelium under significant oxidative

stress

• One part of multiorgan failure, with lung

injury part of a more general state of

systemic inflammation



Incidence & Mortality of ARDS after CPB

• 0.5% - 1.7% Incidence

• 91.6% Mortality

• Bacteremia

• At least 1 episode of hypotension

• Not CPB duration

• Poor preop LV cardiac function

• High dyspnoea class

• Emergency surgery

• CPB ALONE UNLIKELY RESPONSIBLE



Therapeutic Considerations

• Suppress secretion & function of various

inflammatory mediators

• Leucocyte depletion

• Monoclonal antibodies

• Neutrophil adhesion inhibition



Conclusion 1

• Evidence suggests CPB is associated with

deterioration of pulmonary function

• Alveolar-arterial oxygenation gradient

• Intrapulmonary shunt

• Degree of pulmonary oedema

• Pulmonary compliance

• Pulmonary vascular resistance



Conclusion 2

• Complement activation

• Neutrophils

• Monocytes

• Macrophages

• Platelets

• Endothelial cells


