SU DUNG
SURFACTANT O TRE
SINH NON

Ths.Bs Nguyén Thi Kim Nhi
Khoa H6i Strc So’ Sinh
Bénh vién Nhi BDong 2



Surfactant thwdng dwoc sty dung trong hoi
chirng SHH ¢ tré sinh non
Trwoce day:

Bom surfactant thwd&ng qui cho tré < 29w

Thwong dung ky thuat bom surfactant qua
NKQ va cho théd may




Sau do:

Vai trd corticosteroid trwde sinh, hd tro HH

kKhong xam lan

St dung surfactant chon loc

Dung ky thuat INSURE (Intubation,

Surfactant administration and Extubation)
Hien nay: Ky thuat bom surfactant it xam
lan ngay cang dwoc s dung rong rai.



Nguon goc

Théi diem

Liéu lwong

Cach dung

Cac lwu y sau bom surfactant



- Surfactant thay thé: Lam gidm tan suéat
RDS, do khi va t&r vong ¢ tré non thang

- Str dung surfactant ddng vat hay
surfactant tong hop cé protein déu lam giam
bénh suat va tir suat & tré non thang bi RDS



Brand Name Generic Name Constituents

Nonprotein Synthetic Surfactants

Adsurf Pumactant DPPC, PG
(ALEC)

Exosurf Colfosceril pal- DPPC
mitate

Protein-Containing Animal Surfactants

Curosurt Poractant o Porcine lung tissue

Alveofact SF-RI 1 Bovine lung lavage

BLES Bovine lipid Bovine lung lavage
extract surfactant

Infasurf Calactant CLSE Bovine (calf) lung lavage

Surfacten Surfactant-"TA Bovine lung homogenate

Survanta Beractant Bovine lung tssue

Peptide-Containing Synthetic Surfactants

Ventcute rSP-C surfactant DPPC, POPG, PA, rSP-C
Surfaxin Lucinactant DPPC, POPG, PA, KLL4




- Khéng co khéac biét vé: t&r vong, bénh phdi
man tai thdi diém 36 thang.

- Nhém st dung surfactant tdong hop c6
protein ¢ ty 1& viém rudt hoai t& thap hon



Nguon goc surfactant
EEEE

- Tré suy hé hap nén dwoc st dung
surfactant c6 nguén goc tw nhién (A1)

European Consensus Guidelines on the
Management of NeonatalRespiratory Distress
Syndrome in Preterm Infants — 2016 Update



Sw dung surfactant dw phong

N
(The Cochrane Collaboration 2012)

Outcome: I Neonatal mortality
Study or subgroup Prophylactic Selective Risk Ratio Weight Risk Ratio
n/MN n/MN M-H,Fixed,25% CI M-H,Fixed, 5% CI
I Studies without routine application of CPAP
Bevilacqua 1996 28/136 46/132 = 169 26 0.59 [ 0.32, 0.82 ]
Bevilacqua 1997 /49 /44 - 1 3.4 2% 0.90 [ 0.39, 2.06 ]
Dunn 1291 /62 8/60 I M 3.0 % 1.09 [ 045, 2.63 ]
Egberts 1993 8/75 1472 e 52 % 055 [ 0.24, 1.23 ]
Kattwinkel 1993 3/627 /621 L 4.0 25 0.27 [ 0.08, 096 ]
Kendig 1991 23/235 40/244 — = 14.2 25 0.60 [ 037,097 ]
Merritt 1921 27/76 21/72 - 7.8 26 122 [ 076, |.95]
Walti 1995 15/134 23/122 e 8.7 % 0.59 [ 0.33, 1.08 ]
Subtotal (95% CI) 1394 1367 - 63.3 % 0.69 [ 0.56, 0.85 ]
Total events: |22 (Prophylactic), |72 (Selective)
Heterogeneity: Chi2 = 10.60, df = 7 (P = 0.16); 12 =342
Test for overall effect: Z = 3.54 (P = 0.0004 1)
2 Studies with routine application of CPAP
Dunn 2011 10/209 8/221 D 2.8 % 1.32 [ 053, 3.28 ]
SUPPORT 2010 1 14/653 U663 r-— 33.8 %6 1.23 [ 096, 1.58]
Subtotal (95% CI) 862 884 - 36.7 % 1.24 [ 0.97, 1.58 ]
Total events: |24 (Prophylactic), 102 (Selective)
Heterogeneity: Chi?2 = 0.02, df = | (P = 0.88); 12 =0.0%
Test for overall effect: Z = 1.73 (P = 0.083)
Total (95% CI) 2256 2251 - 100.0 2% 0.89 [ 0.76, 1.04 ]
Total events: 246 (Prophylactic), 274 (Selective)
Heterogeneity: Chiz = 22.17, df = 9 (P = 0.01); 12 =59%
Test for overall effect: Z = 1.48 (P = O.14)
Test for subgroup differences: Chiz = 13.1 1, df = | (P = 0.00), 12 =92%
o.1 0.2 0.5 | 2 5 10

Favours prophylactic Favours selective



European Consensus Guidelines- 2013
Update: Tré cwwc non va me khdng chich
corticosteroid trwdc sanh hay SHH can dat
NKQ ngay sau sanh

European Consensus Guidelines- 2016

Update: St dung surfactant sém tai phong
sinh trong cac trwvong hop tré can dat NKQ



- Swr dung surfactant sé&m tai phong
sanh:

Trong 2 gio sau sanh
- Str dung surfactant dieu tri:
S dung trong 12 gi®» dau sau sanh



Tré bi SHH nén dwoc dung surfactant dieu
tri som.

Nen dung surfactant diéu tri cho tré < 26
tuan khi can FiO2 > 0,30 va doi v&i tré >26
tuan can FiO2 > 0,40. (B2)

- Dung surfactant lieu thw 2 doi khi thwr 3
nén thwc hién néu co bang ching SHH tién
trién: can nhu cau oxy cd dinh va can thé
may. (A)



Dung surfactant chon loc s&m so

voi tri hoan ¢ tre so sinh SHH
I

Cochrane Database of Systematic Reviews 2012

Qutcome: 6 CLD or death at 36 weeks’ PMA

Study or subgroup Early treatment Late treatment Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

| Synthetic surfactant
OSIRIS 1992 429/1344 514/1346 N 94.8 % 0.84[0.75,093]
Subtotal (95% CI) 1344 1346 ¢ 94.8 % 0.84 [ 0.75,0.93 ]

Total events: 429 (Early treatment), 514 (Late treatment)

Heterogeneity: not applicable
Test for overall effect: Z = 3.39 (P = 0.00069)




Dung surfactant sém co chon loc:

Giam ty |é t&r vong so sinh

Giam ty I& t& vong luc 36 tuan tudi
Gidm bénh phdi man

Giadm nguy co tén thwong phdi (tran khi
mang phoi ,khi thung mé ké)



Liéu lwong surfactant
EEEE

(European Consensus Guidelines on the
Management of NeonatalRespiratory Distress
Syndrome in Preterm Infants — 2016 Update)

Table 2, Surfactant preparations (animal-derived) licensed in Europe in 2016

Generic name Trade name Source Manufacturer Dose (volume)
Beractant Survanta® Bovine Ross Laboratories (USA) 100 mg/kg/dose (4 ml/kg)
Bovactant Alveofact” Bovine Lyomark (Germany) 50 mg/kg/dose (1.2 mifkg)

Poractant alfa Curosurf® Porcine Chiesi Farmaceutici (Ttaly) 100200 mgfkg/dose (1.25-2.5 ml/kg)




-Poractant alfa liéu khéi dau 200 mg/kg tot
hon 100 mg/kg hay beractant trong diéu tri
SHH



- Bom qua 6ng NKQ

- Bom & tw thé nam nglra, dau bang doi voi
poractant alpha (Curosurf)

- Bom & 2 tw thé (nghiéng phai va nghiéng
trai) d6i voi beractant (Survanta)

- Liéu surfactant ther 2, doi khi th&r 3 néu tré
con SHH



- Cai thién Sp0O2, can giam FiO2
- Giam cbng th&

Cai thién thé tich phdi

C6 thé xay ra nhanh
== Can theo dbi sat thdng khi



- Nham han ché cac bién ching cla thé
may:

Ky thuat INSURE
- Han ché cac bién chirng dat NKQ:

Ky thuat LISA (less invasive surfactant

administration) hay MIST (minimally invasive
surfactant therapy)



- Uu tién str dung ky thuat INSURE, sau dé
cho thd NCPAP hay NIPPV

- Ky thuat INSURE nen dugc xem xet doi
v&i tré dang that bai voi CPAP

- Ky thuat LISA hay MIST c6 thé duwoc dung
thay { thé ky thuat INSURE ddi v&i tré con tw

thd tot



- Dung cho tré SHH va chwa dat NKQ/ tho
may

- Pé gidm tiép xuc véi thd may xam lan
- Rut NKQ s&m sau khi bom surfactant



Ky thuat INSURE

Al

Loading dose of Caffeine
citrate, 20 mg'kgi.v., to
prevent apnea.

Morphine 0.2 mgikg 1.v.
for anaesthes:ia.
Thiopental 2-5 mg'kg 1. v.
for sedation.

Oral intubation.

Clinical evaluation
of tube position.

, 5 D. E.
Surfactant administration (one Reversal of morphine effect by Continued nCPAP.
bolus dose 100-200 mg/kg Naloxone, 0.1 mg 1 v., just

Curosurf) before extubation




Giam nhu cau thé may khi dung sém INSURE

Early INSURE versus standard care (intubation in DR and mechanical ventilation)

Results of Primary

Author, Year n Gest Age Comparison Primary Outcome Outcome Notes
Tooley et al,*® 2003 42 25-28 + 6 INSURE vs intubation in Need for mechanical Mechanical ventilation All infants intubated in
DR and mechanical ventilation at 1 h of at 1 h of life: CPAP DR, received
ventilation life group 62% surfactant, and
Standard group 100% caffeine
(P =.0034) None of STD group
intubated by 6 h of
life
47% of INSURE infants
never needed
mechanical
ventilation
No difference in CLD or
mortality
Dunn et al,?®> 2011 1316 24-27 + 6 INSURE vs intubation in CLD @ 36 wk or RR 0.78 (95% CI High antenatal steroids

DR and mechanical
ventilation

mortality

0.59-1.03)

rates

INSURE group
extubated by 6 h of
life

Third arm of this study
on CPAP




Xu hwéng giam nhu cau thé may khi dung tré INSURE

Late INSURE versus standard care (rescue surfactant and mechanical ventilation)

Results of Primary

Author, Year n Population Comparison Status at Enrollment  Primary Outcome Outcome Notes
Soll 267 Birth weight Late INSURE vs STD  2-24 h old with Need for mechanical RR 0.78 (95% Cl Larger infants
et al,3” 2003 1501-2500 g care established RDS ventilation in first 0.59-1.03) Not published,
week of life presented in
abstract form
Dani 27 <30 wk gestation Late INSURE vs STD Breathing Need for mechanical INSURE 0% INSURE infants
et al,>® 2004 care spontaneously on ventilation in first  Standard care 43% received
CPAP, with week of life (P =.026) surfactant sooner

evidence of RDS

(2.7 vs 3.5 h of life)
Duration of
mechanical
ventilation, CPAP,
0, use less among
INSURE infants




Han cheé:
Dat NKQ
Can dung nhiéu thudc
C6 tac dung phu: ha huyét ap, xam lan
Kho khan trong viéc rut NKQ



- Surfactant str dung khéng qua duwdng
NKQ: st dung 6ng dwdng mi hau, mat na
thanh quan, phun khi dung

- Phwong phap thwdng duwoc st dung
rong rai: dung catheter nho trong luc tré tw
th®, vé&i nCPAP hé tro






Fig. 1. Final device with preloaded soft catheter. Inset How to hold
the device with the catheter in place.




Fig. 2. Use of the device.




- Tré dwoc hd tro bang nCPAP (5-8
cmH20)

- Dy phong caffeine citrate dwdrng TM (liéu
dau 20 mg/kg)

- Tré duoc gilr o vi tri phu hop

- Giam dau duoc khi dat catheter: sucrose
hay sita me 2 phut trwéce tha thuat (giam
s dung an than va opioids)



- Catheter 5-G F tiét trung duoc dat qua
khoi mire day thanh @m khoang 1-2 cm
bang phwong phap ndi soi thanh quan
truwc tiép (co thé khéng dung kém Magill)
- Bom surfactant



- Tré dwoc theo dbi dién tim, SpO2

- PPV khi: c6 ngwng tha, chadm nhip tim; khi do
ngwng thu thuat

- Tinh trang hit sac chat tr da day dwoc kiém
soat qua 6ng théng mii da day

- Ong bom surfactant dworc lay ra sau khi da bom
Xong

- FiO2 phu hop dé SpO2 dat 90-95%

- That bai véi phwong phap LISA, can nhac dat
NKO






Method Author, Year

Cologne method

Hobart method

Take Care method

Karolinska method Bohlin
(unpublished)
SONSURE method

SONSURE=Sonda Nasogistica Surfactante Extubacion.

Kribs et al 2007 (25)
Dargaville et al 2011,
2013 (29) (30)

Kanmaz et al 2012 (31)

Aguar et al 2014 (32)

Catheter

4- to 5-FG
feeding tube

16-G Angiocath

5-FG feeding tube

5-FG X 30-cm
catheter
4-FG feeding tube

Magill
Forceps Used?

Yes

No

No

No

Yes

Dose and Mode
of Surfactant

Delivery Premedication
100 mg/kg Atropine, sedation,
Slow push, and analgesia
1-3 min (optional)
100-200 mg/kg Sucrose
3-4 boluses,
15-30 sec
100 mg/kg None
Slow bolus,
30-60 sec
Slow bolus, Atropine/fentanyl
30 sec
100 mg/kg Atropine
Slow push,
1=3 min



Trial, Author, Year

AMV trial
Gopel et al
2011 (28)

Take Care trial,
Kanmaz et al
2012 (31)

NINSAPP trial,
Kribs et al 2013
(unpublished)

Intervention and
Comparator (n)

|: LISA, Cologne
method, 108
C: CPAP, 112

26-28 wk

|: LISA, Take Care <34 wk
method, 100

C: INSURE, 100

|l: LISA, Cologne ~ 23-26 wk
method, 107
C: Intubation and

surfactant, 104

Gestation Range

Entry Criteria

<12 h after birth
Fio, 20.30

Fio, 20.40

Fio, 20.30 or
Silverman
score 25

Primary Qutcome

Intubation
day 2 or 3

Intubation <72 h

Survival
without BPD

Results of Primary
Outcome

28% vs 46%
(NNT: 6; 95%
Cl: 3-20)

30% vs 45%
(P =.02)

Pending

Other Findings

Intubation at any time: 33%
vs 73% (P < .001)
Median days on MV: 0 vs 2
Oxygen at 28 days: 300 vs
45% (P = .032)
Mean duration of nCPAP: 78
vs 116 h (P = .1002)
Mean duration of MV: 33
vs 64 h (P = .006)
BPD: 20% vs 10% (P = .009)
Pending



LISA (n=224) | Controls (n=182) P

BW, g 768+187 804+197 0.01
GA, wks 25.3+1.3 25.4+1.3 NS
Antenatal Steroids 95% 88% NS
PPV by Day 3 23% 52% <0.001
PPV at Anytime 59% 78% <0.001
Repeat Surfactant Rx 33% 29% NS
Survival 75.8% 64.1% 0.002
BPD among survivors 20.6% 17.5% NS
>11 ROP among survivors 24.5% 16.6% <0.0001
PDA among survivors 714.7% 52.6% <0.0001

Feeding Tube for
LISA




- Systematic review va meta-analysis

- NC so sanh bom surfactant bang ky thuat
LISA va ky thuat surfactant thong thwong



1. Nhu cau dat NKQ trong 72 gi®
N

LISA Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M.H, Random, 95% Cl M-H, Random, 95% Cl
Kanmaz 2013 30 100 45 100 63.7% 0.67 (0.46, 0.96) L 5
Mimia 2013 13 66 16 70 206% 0.86 (0.45,1.65] e
Bao 2015 8 & 10 43 126% 0.73(0.32,1.68] =
Mohammadizadeh 2015 2 19 3 19 31% 0.67(0.13, 3.55] d
Total (95% Cl) 232 232 100.0% 0.71[0.53, 0.96] %
Total events 53 74

Heterogeneity. Tau*= 0.00; Chi*= 0.47, df= 3 (P = 0.93); = 0% 01 0% 1 1 1%0 o0
Testfor overall effect Z=2.26 (P = 0.02) ‘ Faii (LISA) Favours [Contol




2. Tién lwong tir vong hay LSP luc

36 tuan tuoi
I e

LISA Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95%Cl M-H, Random, 95% CI
Gopel 2011 15 108 17 112 133%  092(0.48,1.74) ——
Kanmaz 2013 22 100 32 100 25.1% 0.69[0.43,1.10) -7
Mimia 2013 7 066 16 70 81% 0.46 (0.20, 1.06) S |
Kribs 2015 35 107 43 104 433% 0.79[0.55,1.13] ++
Bao 2015 7 4 6 43 54% 1.0710.39, 2.93] —
Mohammadizadeh 2015 4 19 7 19 49% 0.57(0.20,1.63) S——
Total (95% CI) 447 448 100.0% 0.75[0.59, 0.94] 4
Total events 90 121
Heterogeneity, Tau® = 0.00; Chi*= 2.63, df= 5 (P = 0.76); F= 0% 0 v 0*1 1 150 100*

Test for overall effect Z= 2.46 (P = 0.01) Favours [LISA] Favours [Control]



- A Meta-Analysis

- Ap dung cho cac tré <34 tuan tudi
- C6 dau hiéu suy ho hép va bom
surfactant trong 2 gio dau



1. Nguy co’ tho may trong 72 gio:

Study name Events/Total  Stafistics for each study Risk ratio and 95% Cl
Thin Risk Lower Upper Relafve
Cateter INSURE ratio limit limit p-Value weight
Kanmaz, 2013 0/100 45/100 0667 0.461 0985 0.0 =.= 80.27
Wohammadzadeh, 2015 2/19  3/19 0667 01% 3550 063 — T . 392
Bao, 2015 8/41 10/43 07T 0318 1683 0483 I 15.81
0677 0485 0942 0021 s

1 W2 95 1 2 5 10

Favors Thin Catheler Fav ors INSURE



2. Nguy co’ loan san phoi

Study name Events / Total Statistics for each study Risk ratio and 95% CI
Thin Risk Lower Upper Relative
Catheter INSURE ratio limit limit p.Value weight
Kanmaz, 2013 9/100 17/100 0520 0248 1131 0.100 . 54.56
Mohammadizadeh 2015 3/19 4/19 0750 0193 2908 0.677 - 17.11
Bao, 2015 6/47 6743 0915 0319 2623 0.869 8.3
065% 0375 1149 0.141

g4 02 085 1 2 i 1

Fav ors Thin Catheter Favors NSURE



3. Nguy co’ twr vong

Study name Events / Total Statistics for each study Risk ratio and 95% CI
Thin Risk Lower Upper Relative
Catheter INSURE ratio limit limit p-Value weight
Kanmaz, 2013 16100 13/100 1231 0625 243 0548 —+ 87.51
Mohammadizadeh, 2015 1/19 3/19 0333 0038 2925 032 - 8.51
Bao, 2015 1147  0/43 275 0115 65757 0.5 : 3.98
1137 0603 2143 0691 RS

019 02 05 1 2 S 10

Favors Thin Catheter Favors NSURE



- Bat NKQ (th may, bom surfactant):
acetaminophen, nhom a phién, thubc gian co co
tac dung ngan

- Trong ky thuat LISA/MIST: sucrose, sira me

- C6 bang chirng rang s thd tw nhién dong mét
vai tro quan trong trong phan phoi surfactant
== Uc ché cac nd luc ho hap bang chat gay
nghién co thé la bat lo.



- Propofol for sedation during LISAIn
preterm infants (2017): co thé dung nap tot,
can NC ngau nhién

- Sedation during MIST (2016): dé dang
thwe hién khi dung an than, can thong khi
nhiéu hon, can NC thém



- Surfactant cai thién thé tich phdi, cai thién
FRC va do dan hoi

) E)leu chinh thong sO may phu hop dé
han ché: TKMP, ton thwong phoi

- Sau khi dung surfactant: Tranh gay dinh
tdng oxy mau bang cach gidm nhanh FiO2




- Tac nghén duwdng thd
== XU tri: Chia nhd liéu surfactant khi
bom, cho thd may

Do khi
= XU tri: Thdng khi bang kiém soat thé
tich, dung ky thuat LISA/ MIST.



- Phu phdi xuat huyét
== X tri: tang PEEP hay thd may HFO
Nhiém khuan

== XU tri: Han ché cac xam lan, thao tac
vO khuan



Cac trwvong hop SHH nang da dwoc dat
NKQ trwoc

Cac BN dwoc hd tro hd hap chwa phu
hop

h&i gian bom surfactant tré (> 50% trén
12 gi0o)

Ky thuat INSURE ap dung cho BN thé
CPAP

Chuwa ap dung ky thuat LISA/ MIST




- Liéu phap surfactant giam ty [é t&r vong SS, giam
cac BC ho hap.

- Nén thwe hién & nhirng noi cé day du nhan- vat
lwe, ky thuat chuyén nghiép.

- Nham dat hiéu qua tdi da, can phdi hop thém :
corticosteroid trwdc sinh, CPAP s&m tai phong
sinh.

- Ky thuat LISA c6 nhiéu trién vong va can nhiéu
thém RCT.






