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2. R. Polin, Pathophysiology of Neonatal Diseases. FETAL
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Kurt von Neergaard
1887-1947

Peter Gruenwald

Charles Mackhn
1883-1959

1929

Surface tension as a force counteracting the first breath of the newly
born baby should be investigated further

1947

Resistance to aeration 1S due to surface tension. No idea about von
Neergaard's experiments

1950s

England USA

Effects of nerve gases on lungs
Bubbles covered by a substance from the

lining layers in the lung

Richard Pattle John Clements
1918 - 1980 1923 -
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Fig. 3.—Lowest surface tension measured on
compression of the surface. Open circles—infants
dying from causes other than hyaline membrane
disease. Closed circles=infants dying with hyaline
membrane disease. Triangle=stillborn infant of a

Avery ME, Mead J: Am J Dis Child 1959;97:517-523



TRaw thien whu chink ngoi wha cia baw

« Nam 1959, Dr Avery phat hién tén
thwong TB biéu mé dang mang
trong va xep phé nang / t& thiét
phdi tré sinh non ()

* Thap nién 1960, t&r vong sinh non
con cao du co oxy va tho may

« Nam 1971, Gregory diéu tri thanh
cong cas RDS dau tién nhdr CPAP

Dr AVERY 1927 - 2011

A A TN \/
W Al .5-’, G
(*) Avery ME, Mead J: Surface properties in relation to A e L Wl
atelectasis and hyaline membrane disease. AMA J Dis e »g :
Child 97:517-523, 1959 2 T S o S
AL SN P Jo0KM 100pm



« Nam 1963, con trai thtr 3 clia vo chdng
tdng thong John Kennedy, sinh non 35w, to
vong luc 2 ngay tudi vi RDS

* Tap chi New York Times: "y hoc chwa co
moOt phwong phap dtri dac hieéu RDS”

» Khé&i déng quan tam & nghién ctru sau



Tetsuro Fujiwara
1931 -

eSurfactant TA

10 infants

«30 wk; >1500 g

*0 had PDA

2 died

Worked in Adams” laboratory in Los Angeles. California
in the 1960s and the 1970s

Returned to Japan and treated ten preterm babies with a
modified natural surfactant (Surfactant-TA)

@
I
€
B
e

Time (h)

Fujiwara et al: Lancet 1980; i:55-59




Bengt Robertson and Tore Curstedt

Chi dinh 1an dau 1983, St. Goran’s
Hospital, bé gai 11409 , th may FiO2
85%, sau 2 gi¢, thé khi troi, clru song

1998, Vua Thuy Dién
trao giai Hilda
& Alfred Eriksson.




Hcm'y Halllday in 27 day rabbit fetuses being venfilated in plethysmograph
Stockholm in November

1984 helping compare

Curosurf with Turfsurf




Verder H et al. Surfactant treatment of newborn infants with
respiratory distress syndrome primarily treated with nasal

continuous positive air pressure: a pilot study [in Danish].
1992; 154: 2136-2139

INSURE
Intubate Verder, et al
— ~ 1994: 68 infants on NCPAP,
Surfactant GA 25-35 weeks
- + Rescue INSURE reduced need
Extubate for MV: 33% vs. 83% (p<0.001)

- 1999: 60 infants with RDS on
NCPAP, GA <30 weeks

« Earlier INSURE improved

oxygenation and reduced
HENRIK VERDER 1942 - MV/Death and MV

Verder, et al. NEJM, 1994. Verder, et al. PEDIATRICS, 1999.




TRaw thiew whu chink ngoi wha cia bax 30 o
2.5 -

2.0

Deaths per 1000 live births
e
|

+— Endotracheal tube CPAP

«+— Mechanical ventilation with PEEP
«— Nasal CPAP

«— Surfactant treatment

Frequent use of maternal
corticosteroids —*

1964 1969 1974 1979 1984 1989 1994 1999 2004 2009 2014

Tw vong sinh non do RDS tai Hoa Ky tr 1968 - 2010

Alan H. Jobe, Pathophysiology of Neonatal Diseases.
Polin, FETAL AND NEONATAL PHYSIOLOGY, FIFTH EDITION. Elsivier 2017
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“ Il. HE HO HAP O TRE SINH NON

TRaw thiew whu chink wgoi wha cia ban

dilate rostris — =N
7 Pharyngeal musde tone
/ splints upper airway
{
Genioglossus puls Laryngeal abduction
tongue forward

Bxemal intercostals
approxamate ribs
—>

Purmp and bucket
hande action

Dtaphragm
dacent upward pull on

lower rib cge
13



Cac gd phat trién phoi trong bao thai

TRaw thien whu chink ngoi wha cia ban

1. Giai doan phdithai 2. GD phat trién dang nang
3 -7 tuan tuyén 4 — 17 tuan

Neonatology . A Practical Approach to Neonatal Diseases, Springer — 2012

14



Cac gd phat trién phdi trong bao thai

TRaw thien whu chink wgoi wha cia ban

3. Hinh thanh tiéu quan 4. Hinh thanh tui khi
16 -26 tuan 24 -38 tuan

100 pm

*

) }l‘@
#

?‘ i

), *

s,

T o

Fig. 56.4 Light micrograph of human lung. Air spaces are subdivided
into small alveoli (asterisks) by secondary septa (arrowheads) projecting
from the primary one

Neonatology . A Practical Approach to Neonatal Diseases, Springer — 2012 5



So lweng phé nang sau sinh
TRaw thiew whu chiuk wg6i wha cda bax Vé téng phé nang héng tuan

100 - -8 _
g F
5 2
g 80 =
§—E-’ &0 "4.5%
- ] m
2 L3 ﬁﬁ
E 40 5 O
c '—E.Eﬁ
_— =
o 20— =
2 L.
< 0 0 =

— T T T T T T T T T T
SEWHET 2 4 6 8 10 12 14 16 18

Term Months after term

mg= Alveoli number (% of adult number)
=@= Weekly increase in alveoli (% of adult number)

Modified from Hislop AA, Wigglesworth JS, Desai R: Alveolar development in the human fetus
and infant. Early Hum Dev 13:1, 1986.
Richard A. Polin, FETAL AND NEONATAL PHYSIOLOGY, FIFTH EDITION, 2017 16



TRaw thiew whu chink wgoi wha cda ban

T  Adult number of alveoil (%) e=8

Surface area (m?)

B

Alveoil per week (%) o=o

(0]
I I I I

4 6 8 10 12 14 16 18
Months after term

® ) o
| m—
18 20 22 24

T | | | I I | | I | |
26 28 30 32 34 36 38 40 42 44 46
Gestational age (weeks)

B, dién tich bé mét phoi khong tang déng ke trwérc 32 tuan,
thoi diém tdi khi bat dau phé nang hoa

B, Modified from Langston C, Kida D, Reed M, et al: Human lung growth in late gestation

and in the neonate. Am Rev Respir Dis 129:607, 1984

Richard A. Polin, FETAL AND NEONATAL PHYSIOLOGY, FIFTH EDITION, 2017

17




sSP-D

— SP-A
—  SP-B, SP-C
-——-+ Lipid

Type Il cell

Major metabolic pathways of surfactant. Surfactant components are synthesized & packaged
into lamellar bodies in type Il cells. The lamellar bodies are secreted to the hypophase and
surfactant is adsorbed to the air fluid interface. Surfactant components are cleared from the air
spaces primarily by type Il cells and macrophages. SP, Surfactant-associated protein.

Richard A. Polin, Fetal & Neonatal Physiology, 5 ed, 2017 .




PCO,

Richard A. Polin, Fetal & Neonatal Physiology, 5 ed, 2017

250

200

I
A
I

) l
\ » Respiratory failure
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€~ Treatment with surfactant
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B

Amount of surfactant (mg/kg)

A. Phdi ctru non RDS
cho th& CPAP s&m trong
2 gidr dau.

Néu ndng dd Sat PC >
4mg/kg, co thé duy tri
PCO2 on dinh/CPAP

B. Thé non RDS:tang
surfactant ndi sinh va
compliance phdi 2 ngay
dau (dwdng mau tim)
Tang surfactant va
compliance phdi tly theo
liéu surfactant diéu tri
(dwdng mau do)

19




Surfactant in airspaces (mag/kg)

>

Concentration sat PC (mM)

_ & | A Luong surfactant
7 - hoi phuc tlr dich
s g rira phé nang, &
2 % khi sinh non RDS
of 2 o & F va khi du thang
s s & = theo ngay tuoi
ol = —
Age of monkeys
B_
> N n
. o B.Néng do
! phosphatidylcholine bao
*7 hoa (Sat PC) trong
2- — dwdng tho tré so sinh
1+ e=—=p RDS ::fz:tz+surfactant khéng RDS, RDS +
ol T ‘I_‘I”"FI‘DS'T‘H"‘S . Surfactant va RDS
0 1 2 3 4 5 6 7 21-28 kh(’jng diéu tri .
Days after delivery




(@ Bénh hoc RDS

TRaw thiew whu chink wgoi wha cdia ban

|

P=2STir

Surfactant
film

Wall or surface
- |_ tension (ST)

w
A
s

. —— “Pneumatic
1‘ splint”

21
With surfactant Without surfactant Large radius Small radius



1 kg preterm—intubated at delivery and volume ventilated with
PEEP =5, V7 =5 ml/kg

10 breaths

Birth

Vs 0mL +5mL to 5 mL to 20% of 5 mL to 100% of
airways  |parenchyma = 25 mUkg| parenchyma = 5 mL/kg

Quicome | Airless | Overdistend | Focal overdistention | Noninjurious ventilation
lung airway 22




ADULT LUNG PRETERM LUNG

————————————————————————————————————————————————

TRaw thigw whut chink wgoi wha ciia bow " Injury—close to TLC | » Injury—close to TLC|
W | \ |

Ei::-Jl 80 4 000 e e . 30 N
E
° 50 ml/kg 50 mL/kg
£
= /
S 80q-f-mmmm e 15 - fommmmmm oo

Injury—Aelow FRC i Injury—beloy FRC

Pressure 20 Pressure 30

PHOI SS NON CAN P CAO HON PE DAN NO, PAT TLC THAP HON
PHOI SS NON CO FRC THAP HON, DE Bl TON THUONG NEU THONG KHi
DUOI FRC HOAC TREN TLC

‘ PHOI SS NON DE TON THWONG KHI THONG KHi CO' HOC

Richard A. Polin, FETAL AND NEONATAL PHYSIOLOGY, FIFTH EDITION, 20%7



Yéu to lién quan dd nang RDS

TRaw thién whu chink ngoi wha cda bax Va bat hoat Su rfaCtant
(-"} SURFACTANT DEFICIENCY ==p-POOR SURFACTANT FUNCTION
INFLAMMATION EfUQFACTANT
Surfactant FREE RADICALS INACTIVATION
therapy
Mnnngemen‘r

LUNG DEVELOPMENT wp LEAI["I" EELI.LILAII

Gestational age BAHIIIEIIS "" EDEMA= | ung function
Corticosteroids Chronization
Genatic risk MﬂﬂﬂgEMEnf

Intrauterine
inflammation Lung EDngestIDn PDA

Gender

Twin gestation Defects in ion trAansport

LUNG STRUCTURE sl REPROGRAMMING
Tssue damage, remodelng of g-owtn air
SPECIFIC FUNCTIONS eaks, cytok nes, metaplasia, f :?’EIE 5

24



TRaw thiew whu chink wgoi wha cia ban

I1l. MO HO TRONG CHAN POAN RDS

25



* 65% sinh non 0,5 — 1kg RDS (NICHD 1997 — 2002) (1)
e 93% sinh non 22- 28w RDS (NICHD 2003 - 2007) (1)
« Khi thd CPAP dwoc chi dinh som:; ty 1& chan
doan RDS giam.
>50% tré non 26 — 29w khéng can théd may &
bom surfactant nhw trwedc do (2)

* 69% trong s 309 tré sinh non 500 — 1000g dwoc
ctru song nho NCPAP ma khong can surfactant (3)

(1) Stoll BJ et al. Neonatal outcomes of extremely preterm infants from the NICHD
Neonatal Research Network. Pediatrics 2010

(2) Sweet et al. European Consensus Guidelines on the Management of RDS — 2016
Update. Neonatology 2017;111:107-125

(3) Kirsten GF, et al: The outcome of ELBW infants treated with NCPAP and
INSurE in a resource-limited institution. Pediatrics 129:952-959, 2012. 26



TRaw thiew whu chink wgoi wha cda ban

» RDS nén duoc chan doan loai trtr, dac biét
o tré rat non thang

» Céc bat thuwdng ho hap sau sinh khac c6
thé déng hanh hodc khdng v&i RDS

« Tré rat nhe can can CPAP dé duy tri dung
tich can chirc nang va giam ngung tho.
Nhirng tré nay co thé “dwoc” chan doan
RDS mac du khéng thiéu surfactant

Richard A. Polin, FETAL AND NEONATAL PHYSIOLOGY, FIFTH EDITION, 2017
27



Cham phat trién bao thai/me tién san giat
Viém mang oi/viém phdi bao thai
Viém phdi so sinh

Thiéu san phdi

a ~ W D =

Con khé thd nhanh thoang qua

Richard A. Polin, FETAL AND NEONATAL PHYSIOLOGY, FIFTH EDITION, 2017
28



TRaw thien whu chink ngoi wha cia ban

50
A0S 100 S _ 8
40 - L/S ratio
80 —
— B
30 — ) o
Transient tachypnea @ 60 =
T -4
20 7 2 40 4
10 20 - —2
0 | | 0 T T 17T 17T 1T 17 1T 1" 0
32 34 36 38 = 40 25262728293031323334 353637 383940
A Gestational age (weeks) - B Gestational age (weeks)

Odds ratio — RDS va Con kho thé Puwdng cong RDS theo tudi thai va
nhanh thoang qua theo tudi thai. ty I&€ Lecithin/ Sphingomyelin. Am J
JAMA 304: 419, 2011 Obstet Gynecol 191: 1414, 2014

29



TRaw thien whu chink wgoi wha cda ban

30% sinh

Delivery because of rlon do
ntaneous maternal or fetal ' R ~
psjlsiftetm labour infections n h iem trEJ N g
me hoac

thal

Fremature preterm rupture
of the membranes (PPROM)
Preterm labour

Figure 2: Obstetric precursors of preterm hirth

Goldenberg RL, et al: Epidemiology and causes of preterm birth. Lancet

371:75-84, 2008

30



TRaw thien whu chink ngoi wha cia baw

IV. PONG THUAN CHAU AU 2016,
HUONG DAN XU TRI RDS

Sweet et al. European Consensus Guidelines
on the Management of RDS - 2016 Update.

Neonatology 2017;111:107-125

31



 Nguy co va bién chirng do RDS

» Nam 2006, hop mat lan dau cac nha so
sinh Chau Au, review y van va cap nhat

« Nam 2007, hwdng dan dau tién
« Nam 2010, 2013 cap nhat
« Nam 2016 cap nhat lan 3

European Consensus Guidelines on
the Management of RDS — 2016 Update

32



DONG THUAN CHAU AU 2016,
HUONG DAN XU TRi RDS

. CHAM SOC TRUOC SINH
. HOI SU’C PHONG SINH
. HO TRO' HO HAP KHONG XAM LAN

. SURFACTANT BIEU TRI

. THO MAY

33



QUY UQ'C MUC DQ BANG CHUNG VA
KHUYEN CAO TRONG HUONG DAN

1. MUC PO BANG CHUNG

Thon thigx whu chiek wooi ha cla bon

» CHAT LUONG CAO: A
»CHAT LUONG TRUNG BINH: B
»CHAT LUONG THAP: C
»CHAT LUONG RATTHAP: D

2. MUC PO KHUYEN CAO
» KHUYEN CAO MANH CHO CAN THIEP: 1
» KHUYEN CAO YEU CHO CAN THIEP: 2

(1) Sweet et al. European Consensus Guidelines on the Management of RDS
— 2016 Update. Neonatology 2017;111:107-125

34



Thw thign whu chink ngoi wha cda baw

1. CHAM SOC TRU'OC SINH



1. San phu nguy co sinh non < 28 — 30 w
nén chuyén dén noi cé kinh nghiém dtri RDS

C1l

2. Steroids trwdc sinh nén dwoc chi dinh cho
san phu cé nguy co sinh non < 34 w

3. Steroids truwdc sinh nhac sau 1 tuan néu
con nguy co sinhnon<32-34 w

4. Steroids triwc sinh can nhac chi dinh khi
sinh md <39 w

Nén co ly do y khoa ro rang, khdng nén sinh
mo chu déng trwdc 39 w

Al

A2

B2




5. San phu c6 nguy co sinh non mudn C2

(35 - 36 w), steroids trudc sinh can nhac chi
dinh néu khdong co bang chirng NT Ol

6. San phu cé triéu chirng chuyén da sinh B2
non, do chiéu dai cb t& cung & dinh lwong
fibronectin nén thwc thwe hién dé han ché

nhap vién khéng can thiét. Dung thudc giam

go va/hoac steroids

7. Can nhac dung ngan han thudc gidm go B1
cho san phu nguy co sinh rat non dé hoan tat

liéu trinh steroids trwdc sinh va/hodc chuyén

san phu dén trung tdm c6 kinh nghiém




Thaw thien whu chink ngoi wha clia ban

2. HOI SU’C PHONG SINH



1. Tri hodn kep ron dén it nhat 60 gidy dé Bl
thuc day truyén mau nhau - thai

Co thé thay ddi néu viéc nay khéng thé, B2
vuot mau day ron ve phia thai nhi (trong
mot s6 tinh hudng mo lay thai cap cru)

2. Hsc oxy bd tron, ndong dd luc dau 30% B2
cho tre < 28 w va 21-30% cho tré 28—-31w

3. O tré con tw thd, on dinh véi CPAP ap Al
lwe it nhat 6 cmH20 qua mask or mdai

Dan phdi v&i PiP; 20—25 cmH20 khi con  B1
nguwng thd hoac cham nhip tim (T piece)

39




= T PIECE

TRaw thien whu chink wgoi wha cda ban




4. Pat NKQ chi khi tré ko dap i'ng voi HS A1l
thong khi ap lwc dwong

Tré sinh non c6 chi dinh dat NKQ dé 6n Bl

dinh, nén cho surfactant som

5. Tui plastic or tui cach nhiét nén dwoc Al

dung tai phong sinh va hoi strec dudi dén
swdi cho tré <28 w dé gidm nguy co ha

LIV AN

than nhiét




TRaw thiew whu chink wgoi wha cia ban

3. HO TRO HO HAP KHONG XAM LAN

42



1. CPAP kh&i dau ngay sau sinh cho tat c3 Al
tré c6 nguy co RDS, nhirng tré <30 w khi
chwa c6 chi dinh dat NKQ
2. Thé CPAP mii hodc qua mask, bat dau A2
voi P: 6 —8 cm H20
P/ CPAP tuy tinh hudng lam sang D2
3. CPAP va surfactant,dtri soOm nén duoc Al
xem la bién phap dtri t0i wu cho so sinh RDS
4. Synchronized NIPPV wu thé hon CPAP khi B2

cai may thé, nhwng chuwa danh gia wu the ve
giam loan san phé quan phoi




4. SURFACTANT DPIEU TRI



1. RDS khi c6 chi di,nh sgrfactant, nén Al
dung san pham chiét xuat tir thién nhién
2. Chién lwoc surfactant diéu tri nén duwoc Al
chuan hoda trong thuwc hanh

Pai khi surfactant nén dwoc dungcho Bl
tré c6 chi dinh dat NKQ tai phong sinh dé
on dinh
3. RDS khi c6 chi dinh surfactant, nén B2

dung s&m trudc 2 gid tudi. Tré < 26 w khi
nhu cau FiO2 > 30% va tré > 26 w khi
FIO2 > 40%




4. Poractant alfa liéu dau 200 mg/kg tot hon
100 mg/kg poractant alfa or beractant

Al

5. INSURE nén dwoc chi dinh cho tré that bai
vOoi CPAP

6. Surfactant it xam Ian LISA or MIST c6 thé
thay thé cho INSURE & tré con ty thé

LISA: less invasive surfactant administration,Germany, 2007
MIST: minimally invasive surfactant treatment, Australia,2011

6. Thinh thoang liéu thir 3 clia surfactant dwoc
chi dinh, néu c6 bang chirng RDS tién trien, khi
tré can nhu cau oxy va th& may

A2

B2

Al
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5. THO MAY

47



1. Sau on dinh & phong sinh, tré RDS chinén A1l
cho tho may khi nhirng bién phap ho trg ho
hap khac that bai
Thé may v&i thdng sb téi thiéu B2
2. Thong khi Vt muc tiéu, rat ngan thoigian Al
tho may, giam loan san phé quan phdi va xuat
huyét nao
3. Tranh giam CO2 < 45 mmHg Al
Tranh tdng CO2 nidng > 60 — 65 mmHg C2
— Vi lam tang nguy co tdn thwong nao
4. Khi cai may théd, mirc CO2 cao co thé chap B2

nhan, mién sao pH > 7,22




4. Caffeine nén st dung trwdc khi cai may thé
Caffeine s&m, nén dwoc chi dinh cho tat ca
cac tré c6 nguy co the may, tré CNLS <1.250 g

dang dwoc ho trg ho hap khong xam lan

Al

C1l

5. Liéu trinh ngan dexamethasone nén CP truwéc
khi rut NKQ & tré thd may kéo dai sau 1-2 tuan
(lidu 0,2mg/kg/ngay)

6. Steroids sau sinh khéng khuyén céo chi dinh
thwdng xuyén dé gidm loan san phé quan phdi
cho dén khi cé di¥ liéu vé tinh an toan

7. Btri ha HA hé thong khi ¢ bang chirng kém
twéi mau mé nhw thiéu niéu, toan & phuc héi mm
kém, gia tri hon dwa vao chi s6 HA

A2

C2




néu ngwng thé,
On dinh than nhiét

P din phoi nhe 20-25 ecmH20

[ SHH CAP ]

1 1

CPAP

6- 8 cmH20

pH>7,2

< 26w, tw the, FiO2 <30%
> 26w, tw thé, FiO2 < 40%

CS TIEN SAN
HSU'C PHONG SINH

Il

CPAP

< 26w, tw the, FiO2 > 30%
> 26w, tw thé, FiO2 > 40%

Ngwng thé dat NKQ

Thw khi mau
DM

<—TL>
(o)
~

< 26w, tw thé, FiO2 <30%
> 26w, tw thé, FiO2 < 40%

< 26w, tw thé, FiO2 > 30%
> 26w, tw the, FiO2 > 40%

PAT NKQ
BOM
SURFACTANT

Thor khi mau
DM

pH > 7,2 pH<7,2
x FiO2 <30%. pH > 7,22
Tiep tuc CPAP RUT NKQ SOM, CPAP

FiO2 2 30%. pH < 7,25
SURFACTANT LIEY 2




Dr Avroy Fanaroff
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Dr Richards Polin

Dr Barbara Schmidt
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TRaw f.{i‘_' 1

KET LUAN

whu #Qoi wha cdia baw

CHAM SOC TIEN SAN, STEROIDS TRU'OC SINH CO
VAI TRO QUAN TRONG

HOI SU’'C PHONG SINH TOT SE GIAM CAN THIEP, CAI
THIEN KET QUA SONG CON

VAI TRO CPAP VA HO TRO HO HAP KHONG XAM LAN
CHIEN LUQ'C BT SURFACTANT RO RANG, KHOA HOC
CHIEN LUPQ'C THONG KHi, BAO VE PHOI



CHAN THANH CAM ON !

TRaw thiew whu chivk wgoi wha cda bax




