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Introduction:
Mechanical ventilation can, while being lifesaving, also cause injury to the lungs. The lung injury is caused by 
high pressures and mechanical forces but also by inflammatory processes which are not fully understood [1]. 
Heparin binding protein (HBP) released by activated granulocytes has been indicated as a possible mediator of 
increased vascular permeability in the lung injury associated with trauma and sepsis [2, 3]. We wanted to 
investigate if HBP levels were increased in bronco alveolar lavage (BAL) fluid or plasma in a pig model of 
ventilator induced lung injury. 
Methods:
Anaesthetized pigs were surfactant depleted by saline lavage and randomized to receive ventilation with either 
tidal volumes of 8 ml/kg with a PEEP of 8 cm H2O (controls, n=6) or 20 ml/kg with a PEEP of 0 cm H2O (ventilator 
induced lung injury (VILI) group, n=6). Plasma and BAL samples of HBP were taken at 0,1,2,4 and 6 hours (Figure 
1). 
Results:
Characteristics of pigs by study group are shown in table 1.
Plasma levels of HBP did not differ significantly between pigs in the control and VILI group at any time of 
sampling. HBP levels in BAL fluid were significantly higher in the VILI group after 1 (p=0.04), 2 (p=0.03), 4 
(p<0.01) and 6 (p=0.02) hours of ventilation (Figure 2). 
Conclusion:
In a model of ventilator induced lung injury in pigs, levels of Heparin binding protein in BAL fluid increased 
significantly over time compared to controls. Plasma levels however did not differ significantly between groups. 
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Table 1 : 

Control n=6 VILI n=6 p value 

Weight (kg) 35.5 (28 - 50) 35.5 (29 - 47) 0.818 

Premature death (n) 0 2 

Tidal volume (ml) 280 (228 - 400) 710 (575 - 940) 0.002 

Respiratory rate (breaths/min) 30 (26 - 38) 20 (20 - 20) 0.002 

Average peak inspiratory pressure (cmH2O) 22 (20 - 23) 43(39 - 48) 0.002 

FiO2 0.35 (0.29 – 0.40) 1.0 (1.0 – 1.0) 0.002 

Worst P/F ratio (kPa) 46 (34 - 52) 14 (8 - 39) 0.041 

Last P/F ratio 53 (43 - 64) 25 (8 - 43) 0.065 

Last PCO2 (kPa) 4.6 (3.8 – 5.0) 5.9 (4.7 – 7.0) 0.093 



Last pH 7.52 (7.47 – 7.55) 7.41 (7.31 – 7.48) 0.026 

Total crystalloid (ml) 2000 (975 - 3000) 2500 (1800 - 3200) 0.394 

Total kolloid (ml) 0 (0 - 500) 375 (0 - 500) 0.485 

Average fluid admin. (ml/kg/h) 7.7 (4.4 – 8.2) 10.0 (8.5 – 12.0) 0.026 

Average CVP (mmHg) 8 (7 - 8) 7 (6 - 9) 0.394 

Average MAP (mmHg) 70 (67 - 75) 75 (53 - 102) 0.24 

Average heart rate (bpm) 87 (82 - 95) 103 (94 - 111) 0.065 

Average temp (Degr.C) 39.4 (38.3 – 39.7) 38.5 (38.0 – 39.3) 0.394 

Recovered BAL volume (percent) 78 (62.5 – 84.0) 71 (60.0 – 79.0) 0.168 
Characteristics of pigs by study groups. Data presented as median (interquartile range)
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Schematic overview of protocol

Image 2 : 

 
Levels of Heparin binding protein (HBP)(ng/ml) in bronco alveolar lavage (BAL) fluid. HBP levels were 

significantly higher in the group receiving harmful ventilation at 2 (p=0.03), 4 (p<0.01) and 6 (p=0.02) hours of 
ventilation.


