Synthetic surfactant with surfactant protein analogues
SP-B and SP-C therapy and experimental acute respiratory
distress syndrome
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Introduction Methods

Currently, exogenous surfactant cannot be considered
an effective adjunctive therapy in ARDS due to Fi0,0.7  Fi0,1.0
conflicting results may be related to variations in the '
surfactant ~ composition,  biophysical  activity,

Acute respiratory distress syndrome (ARDS) 1s a
life threatening condition characterized by stereotypic
response to many different 1nitiating insults (e.g.

pneumonia, — gastric contents  aspiration, — SEpsiS,  gygceptibility to inactivation, and dose. Possible
hemorrhage) [1]. ARDS involves acute diffuse,  ,jjemative represents synthetic preparations.

inflammatory lung injury with pulmonary epithelial CHF5633 is a fully synthetic surfactant

and .endoth.eliaﬁ_ cellular damage (apoptosis, necr().s.is) preparation consisting of phosphatidylcholine and
leading to increased pulmonary vascular pelo"meabﬂ?ty phosphatidylglycerol, enriched by peptide analogues
and development of alveolar oedema, associated with of both human surfactant proteins SP-B and SP-C.

increased physiological dead space and decreased lung Administration of CHF5633 to preterm rabbit resulted

compliance and further deteriorates the lung function in marked improvement in lung expansion without - | | |
Baseline ventilation: VT 10mL/kg, PEEP 5cm H20, RR 30/min, |.E 1:2, FiO2 0.7 for 30 min

in the 611' ly phas.e of ARDS 1[2]f- L . . different from poractant-alfa, improved lung and brain Lung lavage: 5 mL/kg; 4 times in total or P/F < 70 kPa
Therapeutic protocol for ARDS patients 1s injury scores in experimental respiratory distress High-tidal volume ventilation: VT 20mL/kg, ZEEP (PEEP 0), RR 20-30/min, I:E 1:2, Fi02 1.0

) ey >y : . 7 Low-tidal volume ventilation: VT 8-9mL/kg, PEEP 5¢cm H20, RR 30/min, |:E 1:2, FiO2 1.0
almost based on the mechanical ventilation, fluid syndrome (RDS) and in a first-in-human clinical study

rest.ri.cti\.fe r'esuscitation s.trate.gies and  prone showed well toleration by preterm babies with Adult New Zealand white rabbits (2.7+0.2 kg)
positioning, 1n .f(.)cus to P rn.narlly prevent further oderate RDS and raised no safety concerns, with 8 Ty, hit model of ARDS was defined as P/F<25 kPa
latrogenic lung injury [3]. Patients with ARDS show promising clinical efficacy profile. In addition, the - Mild lung lavage

injury to the alveolar epithelial barrier with consequent structure of the peptide analogues has been modified to _ High volume lung ventilation

surfactant ~ dysfunction.  Exogenous  pulmonary be resistant to oxidative mnjury and may improve The animals were assigned randomly to three groups

surfactant has appeared to be an effective adjunctive : : N
o ! resistance to nactivation {6, 7. (n=8 1n each): (1) no surfactant treatment, air bolus

therapy due to its properties, increasing pulmonary c | Vo - 1
compliance, anti-inflammatory and anti-oedematous (Control group); (1) treatment with the natura

function [4]. Several randomized clinical trials of HypOtheSis modified surfactant poractant alfa; (111) treatment with
CHF5633 surfactant.

\ 4

exogenous surfactant therapy in adults with ARDS We hypothesized that synthetic surfactant
have been conducted. Surfactant therapy may improve CHF5633 based on synthetic proteins improved lung Surfactant th 5 5 T ke 200 " iide/k
- . . . . r n r O 1M m 1P1
oxygenation but has not been shown to improve function and attenuated inflammation compared to the urtactd © ?op 31' o g}’l | & PROSPOIPIAS/XE
: . : . : : : : 1ven Intratr .
mortality, length of intensive care unit stay or duration animal derived surfactant poractant alfa 1n an wa]swg c\l,e ills 4 bOMUS Intratrachealy p ;
: : : . - rcin r n r n
of mechanical ventilation [5]. experimental model of ARDS. odified  po cine s facta ,t, oractant alfa
(Curosurf®, Chiesi Pharmaceutici, Italy)
- Synthetic CHF5633 surfactant (Chies1
a) b) a) Pharmaceutici) containing SP-B and SP-C analogs
200- _ 0 : ,
p=0.0031 00003 (0.2 and. .1.5 A),. respectlvely) tog.ether W.lth the
1sp] P=0.0002 20,0026 phospholipids dipalmitoyl-phosphatidylcholine and
$odoted 2 palmitoyl-oleoyl-phosphoglycerol in the 1:1 ratio
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Figure 4 Lung oedema formation. (a) Total lung oedema expressed as wet-dry (W/D) lung weight
0 0- | - — B ratio, (b) W/D of apical, medial and caudal regions of lungs of untreated group (Control), and
16 & & & & & Q& & & Right lung Left lung groups treated with poractant alfa or CHF5633 surfactant. Data are presented as means + SD. P
S P DL O y . . . .
Ny NTNTNT T Y values from statistical comparisons are shown in absolute values. Horizontal lines represent
comparison for poractant alfa or CHF5633 vs. Control.
e) —~ CHF5633 c)
20- v -=- Poractant alfa 2000~ p=0.0443 X
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1.5- |
. T . The pathogenesis of the early phase of ARDS
] ; J . .
sooi o b R b B i b = 1% includes not only surfactant dysfunction, but also
. il 5:5: {§l| == contol 500- T T prominent aspects of inflammation, vascular
| ] Poractantala o dysfunction, oxidant injury, cellular injury, and
JANE N CHF5633 0 Lk Lk A ’ , .
TS S S S S B S S S S Right lung Leftlung oedema. Herein, we present a two-hit rabbit model
£ NS NN R NI Y . .
ol _ of ARDS that recapitulates the prominent features
ontro .
Fi 1 Respirat ters. (a) The ratio of arterial rtial to fraction of inspired (P/F, kPa), (b) —) Poractantalia Ofthe dlsease.
igure 1 Respiratory parameters. (a) The ratio of arterial oxygen partial pressure to fraction of inspired oxygen (P/F, kPa), . - -
oxygenation index (Ql), (c) dynamic lung-thorax compliance (Cg,,,, mi/cmH20), (d) alveolar-arterial gradient (AaG, kPa), (e) mean =3 CHFS633 We show that aflmmlstl.‘atlon Ui Synthetlc
airway pressure (Paw, kPa) before (basal value, BV) and ARDS and during 4 hours after administration of surfactant therapy surfactant CHF5633 1n this model results
(marked with an arrow). Data are presented as means £ SD. Statistical comparisons: a for poractant alfa and 8 for CHF5633 vs. Figure 2 Inflammatory markers. Levels of cytokines (a) TNFa, . . 1 f .
Control ***p<0.001, for C,,, CHF5633 vs. Control **p<0.01. (b) IL-6 and (c) IL-8 (all in pg/mL) in the right and left lung tissue in 1mproved lung functions, decreased oedema

homogenate of untreated group (Control), and groups treated formation. and reduced pulmonary inflammation to
References with poractant alfa or CHF5633 surfactant. Data are presented as ’

means + SD. P values from statistical comparisons are shown in almost the same degree as poractant alfa.
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