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CAC TU VIET TAT

Tir viét Tiéng Anh Tiéng Viét
tit
CDH Congenital diaphragmatic hernia Thoat vi hoanh bdm sinh

ECMO

Extracorporeal membrane
oxygenation

Oxy hoa mang ngoai co thé

MAP Mean airway pressure Ap Iyc dudng thd trung binh
MAS Meconium Aspiration syndrome Hoi ching hit phan su
mPAP  Mean pulmonary arterial pressure  Ap luc dong mach phdi trung binh
iNO Inhaled Nitric oxide Khi NO duong hit
ol Oxygenation index Chi s6 oxy hoa
PAWP  Pulmonary arterial wedge pressure  Ap luc dong mach phdi bit
PFO Patent foramen ovale Con 16 bau duc
PPHN  Persistent pulmonary hypertension ~ Tiang ap dong mach phdi dai dang
of the newborn O tré so sinh
PVR Pulmonary vascular resistence Strc can mach mau phoi
PVRI  Pulmonary vascular resistence index Chi s strc can mach mau phoi
RDS Respiratory distress syndrome Hoi chimg suy ho hdp (Bénh
mang trong)
DAT VAN DE

Tang 4p dong mach phdi dai ding ¢ tré so sinh (Persistent
pulmonary hypertension of the newborn - PPHN) duoc md ta lan dau
boi Gersony va cong sy vao ndm 1969 véi tén la “Ton tai tuan hoan thai
(PFC - Persistent fetal circulation)”.

Ting ap dong mach phéi dai dang ¢ tré so sinh chiém khoang 0,2
% tré sinh ra sbng du va gan du thang. Ty 18 tir vong khoang 10-50% va
c6 7-20% tré bi PPHN song dé lai di chimg 1au dai nhu diéc, bénh phdi
man tinh, va xuét huyét ndo.

Bénh do nhiéu nguyén nhan gay ra, nhung chu yéu 1a cac bénh
hay gap nhu hoi chimg hit phan su, bénh mang trong, viém phdi/nhiém
khuén, thoat vi co hoanh bam sinh, ngat...

Suy hé hép giam oxy thuong c6 bién chung 1a ting ap phdi dai
dang & tré so sinh. Liéu phép hit khi NO (Inhaled Nitric oxide - iNO) da



lam giam nguy co phai hd tro bang trao ddi oxy ngoai co thé (ECMO)
va ty 1& tir vong & tré so sinh bi PPHN trén 34 tuan tudi thai, tuy nhién
dé t8i wu viéc diéu tri bénh nhan ning véi cac liéu phap hd tro cho dén
nay van chua rd rang. Mic du ty 18 tir vong va ty 1& can hd trg ECMO
da giam xudng trong 10 nim qua, nhung nguy co bién ching van con
cao ¢ tré gan du thang so voi tré du thang trong cac bénh suy ho hap
giam oxy.

O nuéc ta, viéc nghién ctru vé cac nguyén nhan, cac phuong
phap diéu tri, dic biét ap dung diéu tri PPHN ning bing giai phap
iNO, ECMO chua dugc dé cap nhiéu, vi vay ching toi tién hanh
nghién ctru dé tai “NGHIEN CUU NGUYEN NHAN VA PIEU TRI TANG
HUYET AP PONG MACH PHOI DAI DANG O TRE SO SINH” véi cic
muc tiéu cu thé 1a:

(1) Nghién ciru cdc nguyén nhdn gdy tang dp déng mach phéi dai
dding 6 tré so sinh tai Bénh vién Nhi Trung Uong.
(2) Pdnh gid két qua diéu tri tang dp dong mach phéi dai ding & tré
so sinh bang cdc bién phdp théng thirong.
(3) Budc dau danh gid hiéu qua diéu tri tang dp déng mach phoi
dai ddng ¢ tré so sinh bang khi NO va hé tro bang ECMO.
2. Péng gbp méi vé mit khoa hoc
- Danh gia dugc cac nguyén nhan gdy PPHN tai Bénh vién Nhi
trung uong.
- Pénh gia duoc diéu tri PPHN bang cac phwong phap diéu tri
thong thuong nhu thé may, dung van mach, gian mach.
- Nghién ctru dau tién danh gia dugc két qua didu tri PPHN bang
iNO va hd trg ECMO.
3. Gid tri thye tién cia dé tai



- Két qua nghién ctru gitip cho viée tién luong trong diéu trj PPHN
do céac nguyén nhéan gay ra.

- Xéc dinh dugc mo hinh bénh tit hay giap gay PPHN tai bénh vién
Nhi Trung wong, nguyén nhan va két qua diéu tri cho timg nhom
nguyén nhan.

- Su dung iNO va chi dinh ding cho nguoi bénh PPHN, tranh lang
phi va an toan cho nguoi bénh. Ngoai ra ECMO la phuong phéap
ap dung trong hd trg diéu tri PPHN.

4. CAu tric cia luin &n
Luén an c6 116 trang: dat van dé 2 trang; téng quan tai li¢u 41
trang; dbi tugng va phuong phap nghién ctru 15 trang; két qua nghién
clru 26 trang; ban luan 30 trang; két luan 1 trang; kién nghi 1 trang; 28
bang, 4 biéu dd; 11 hinh; c6 115 tai liéu tham khao, trong d6 ¢6 1 tai
lidu tiéng Viét va 114 tai liéu tiéng Anh.
CHUONG 1: TONG QUAN TAI LIEU

1.1. M@t sé khai niém
1.1.1. Tang ap phdi:

Theo hudéng din ciia hoi tim mach 16ng nguc My vé ting ap phdi
0 tré em, dugc dinh nghia va phan loai nhu sau:

- Tang ap phoi 1a khi ap lyc dong mach phéi trung binh lic nghi
1a> 25 mmHg, & tré trén 3 thang tudi & myc nudc bién.

- Tang ap luc dong mach phéi khi:

v’ Ap lyc trung binh dong mach phdi: mPAP (mean pulmonary
arterial pressure) > 25 mmHg.

v’ Ap lyc dong mach phoi bit: PAWP (pulmonary arterial wedge
pressure) < 15 mmHg

v Chi sb sirc can mach mau phdi: PVRI (pulmonary arterial
wedge pressure index ) <3 WU x M?
1.1.2. Phan loai ting ap phdi:



T chirc y té thé gigi (WHO) di t6 chirc hoi nghi diu tién vé ting
ap phéi vao nam 1973 tai Geneve, Thuy Sy, muc dich cta hdi nghi
nham danh gia hiéu biét vé PH va dua ra chuan hoa vé 1am sang, phan
loai mo bénh hoc vé PH. Cho dén nay d c6 5 hoi nghi thé giéi vé PH.
PH dugc phan thanh 5 nhom chinh, sau mdi hoi nghi, cac nhém nho céd
sy thay doi va sip xép lai.

1.1.3. Ting ap lwe ddng mach phéi dai ding & tré so sinh

Dinh nghia: Tang ap lyc dong mach phdi dai diang & tré so sinh 14
tinh trang sirc can mach phdi khong giam nhu binh thuong sau sinh dan
dén suy ho hap thiéu oxy do shunt phai - trai ngoai phdi qua éng dong
mach va/hoédc qua 15 bau duc.

1.2. Sinh Iy bénh ting ap lwc dong mach phdi dai ding 6 tré so' sinh:

Khi qua trinh chuyén tiép tir giai doan bao thai sang giai doan
séng ngoai tir cung bi anh huéng dan dén PVR khong giam nhu theo
tién trinh binh thudong giy ting ap dong mach phoi dai dang ¢ tré so
sinh.

C6 4 dic diém chinh cia PPHN la: giam thich nghi, giam phat
trién, rdi loan phat trién va tic nghén.

1.3. Chén do4n tiing ap lwc ddng mach phdi dai diing & tré so'sinh:
Chan doan PPHN dya vao triéu ching lam sang, va dic biét co

chénh SPO2 tay phai chan va két qua siéu am tim c6 shunt phai trai

hodc hai chiéu ngoai phdi.

1.4. Piéu tri PPHN:

biéu tri PPHN gém diéu tri béng cac thude dic tri 1am gian dong
mach phdi nhu Sildenafil, Bosentan, Prostacycline, NO. Piéu tri khong
dac hiéu gém hd tro ho hép, tudn hoan va néu ning sé hd trg béng
ECMO.

CHUONG 2:

POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Pia diém nghién ctu



Nghién ctru dugc thyc hién tai Bénh vién Nhi Trung uong.
2.2. Pbi twong nghién ciru

a. Tét ca cac bénh nhan xac dinh c6 tang ap lyc dong mach phoi dai
dang & tré so sinh (PPHN) duoc diéu trj bing thudc théng thudng
(llomedin), thé may, van mach duy tri huyét ap khong két qua va chuyén
sang ding iNO hodc két hop ECMO tai Bénh vién Nhi Trung uong trong
thoi gian dé tai dang nghién ciru tir 01/01/2012 dén 31/12/2014.

b. Tiéu chuan chan doan ting 4p dong mach phdi dai dang & tré
so sinh:

+ Tré dé tir 34 tudn tudi thai trg 1én.

+ Lam sang: xuat hién sau d¢, thong thuong 6-12 gid sau sinh
gdm: tim tai, suy ho hip, chénh 1éch SpO2 giita tay phai va chin > 5%.
Ngoai ra con cac triéu ching cta cac bénh gay PPHN. Nghe tim tiéng
T2 manh.

+ Tat ca cac ca bénh s& dugc tién hanh siéu am tim c6 ting ap
dong mach phoi, hodc c6 shunt phai - trai hodc hai chidu qua 16 bau duc
va/hodc 6ng dong mach. Loai trir bénh tim bam sinh khac di kém trén
siéu am.

a. Tiéu chuan loai trir:

- Bénh nhan c6 cac bat thuong nhiém sic thé, da di tat kém theo.

- Tang 4ap luc dong mach phdi trén bénh nhan ¢ bénh tién phat
khong co kha niang diéu tri nhu tim bam sinh phiic tap, bénh chuyén
hoa.

2.3. Phwong phap nghién cau:
2.3.1. Phwong phdp nghién ciru can thiép

Tat ca cic bénh nhi du tiéu chuan nghién cru vé ting ap dong
mach phdi dai dang & tré so sinh trong 3 nam.
2.3.2. C& Mdu va so do nghién ciru:

a. Co mdu:

- Chon ¢& mau thuan tién,



- S6 lugng bénh nhan: 14 toan bd bénh nhan duoc 13y trong thoi

gian nghién ciru c6 du cac tiéu chuan vé chan doan va loai tri.
b. Tiéu chudn diéu tri tdng dp déng mach phéi dai ddang & tré so

sinh:

tho

> Diéu tri thong thuong:

+ lloprost truyén tinh mach lién tuc

+ Tang thong khi, va kiém mau: pH:7,45 - 7,5, PaCO2: 35 - 40 mmHg

+ Truyén an than, gidn co néu bénh nhan kich thich, chdng may

+ Theo dbi va 1am khi mau sau 1 gio va mdi 6 gio sau

Néu khdng on dinh két hop dung iNO

> Tiéu chuén dung iNO:

+0I1>25

+ SpO2 tay phai-chan > 5%

> Tiéu chuén két hgp ECMO:

* Chi dinh ECMO trén so sinh:

v’ Tiéu chuan gom suy tim c6 kha ning hdi phuc, dugc xac dinh:
- Tinh trang giam oxy dai dang:

+ OI: 40 trén 4 gio, hoac

+ Pa02 <40 mmHg trén 2 gid, hodc

+ pH <7,25 trén 2 gid, hodc ha huyét ap

+ Thét bai trong cic phuong phap diéu tri “thong thudng”, diéu

tri bang iNO.

Liéu va cach dung khi NO theo protocol c6 sén

2.4. Tiéu chuin d4p tng vo6i diéu tri thong thuong va diéu tri iNO:

- Sau 1 gio PaO2 sau 6ng: tang dudi 10 mmHg 1a khong dap ung:
+ Tang 10-20 mmHg 1a d4p (g mot phan
+ Tang trén 20 mmHg 1a dap (rng hoan toan

2.5. Phan loai mire d ting ap dong mach phoi:

- ALDMP khong tang hoic tang nhe khi &p luc dong mach phdi

< 2/3 huyét &p hé thong.



- ALDMP ting trung binh khi 4p lyc dong mach phoi Ién hon 2/3
dén bang huyét ap hé thing.

- ALDMP ting nang khi &p lyc dong mach phdi 1on hon huyét ap
hé thong.
2.6. Xir ly so liéu

S lidu duge xir Iy trén phan mém SPSS 20.0.

CHUONG 3
KET QUA NGHIEN CUU

Trong thoi gian nghién ciru ¢ tong sd 80 bénh nhan du tiéu
chuan dua vao nghién ciru.
3.1. Pic diém bénh nhan va cac nguyén nhan gay PPHN
3.1.1. Pdc diém bénh nhan nghién ciru
Bdng 3.1: Pdc diém bénh nhan khi vao vién

Bién (n= 80) Két qua
Céan nang (kg) 3,00 £ 0,46
Gidi tinh (nam/ni) 54/26 (67/33%)
Tudi thai (tuan), trung vi (250-75) 38 (37-39)
Tudi nhap vién (gio), trung vi (251-75M) 18 (11-24)
Phuong phép sinh (md dé) 44/80 (55%)

Nhdn xét: Céc bénh nhan nghién ctru ciia chiing toi gip chu yéu
bénh nhan du thang, cAn ning trung binh 3 kg, tudi thai 38 tuan.



3.1.2. Cé&c nguyén nhan gay PPHN
Ty 1€ bénh theo cac nguyén nhan

= HC hit phan su

= Bénh mang trong

= Viém phdi/NK
Vo cin

® Thoat vi ¢co hoanh

(6).7%
(3), 4%
Biéu dd 3.1: Ty 1& cac bénh giy PPHN

Nhin xét: Bénh thoat vi co hoanh bam sinh chiém nhiéu nhét
(54%), tiép theo 1a nguyén nhan do hoi ching hit phan su, khong tim
thay bénh nén (v6 cin) chiém ty 1¢ it nhat (4%).

3.1.3. Tinh trang suy hd hdp ciia ngwoi bénh qua cac chi so
Pa02/FiO2 va Ol theo c&c nguyén nhan

Trong s cic bénh nhan nghién ctru cia chang t6i, 100% bénh
nhan khi vao vién déu phai dit noi khi quan thé may.

Bang 3.2: Chi s6 PaO2/FiO2, Ol khi vao vién theo nguyén nhan
(khéng trinh bay & day).Két qua cho thay chi sé PaO2/FiO2 cao nhat
(Ol thdp nhat) & nhém viém phdi/nhiém trung va thap nhit (Ol cao
nhit) & nguyén nhan thoat vi hoanh bam sinh (p<0,05).

3.1.4. Tinh tragng suy hd hdp cia bénh nhan thoat vi hoanh va cac
nguyén nhan khéac qua cac chi sé6 PaO2/FiO2 va Ol theo cac nguyén
nhéan:

Biéu dd 3.2; 3.3: (khong trinh bay & déy) cho thiy chi sb Ol cao
hon (chi s6 PaO2/FiO2 thip hon) & nhom bénh thoét vi hoanh so véi
cac nguyén nhan khéc (p<0,05).



3.1.5. Chi sé tuan hoan khi vao vign theo cac nguyén nhan:

Bang 3.3: Chi s6 tuan hoan khi vao vién theo nguyén nhan (khdng
trinh bay & day). Huyét 4p trung binh cua bénh nhan viém phéi/nhiém
trling cao nhat, nhom bénh mang trong thip nhat (p<0,05).

3.1.6. Tinh trang ting dp phéi ¢ cac nguyén nhan:

Trong tong s6 80 bénh nhan nghién ctru c6 68 bénh nhan do duoc
&p lyc dong mach phéi wdc tinh qua phd ha van 3 1. Ap luc dong mach
phdi woc tinh: 53 + 15 mmHg.
3.1.6.1. Tinh trang tang dp déng mach phai giiza cac nguyén nhan:
Bdng 3.4: Tinh trang ting dp dpng mach phai theo cac nguyén nhan:

Ap lue dong mach phdi (mmHg) Tong

Bien nhe trung binh ning n 1068
(%) (%) (%)
HC hit phéan su 6 (37,5) 5 (31,25) 5(31,25) 16
Bénh mang trong 1(16,7) 3(49,9 2(33,4) 6
VP/NK 0 2 (66,7) 1(33,3) 3
Vo can 1(33,3) 2 (66,7) 0 3
Thoat vi hoanh 6 (15) 15 (37,5) 19 (47,5) 40
p > 0,05

Nhdn xét: khdng co khéc biét vé sb bénh nhan bi ting ap dong
mach phéi & cac mac giita cac nguyén nhan (P>0,05).
3.1.6.2. Tinh trang tang dp dong mach phéi giita thodt vi hoanh va cdc
nguyén nhan khac:

Bang 3.5: Muc do tang ap dong mach phdi giita bénh nhan thoat
vi hoanh va céc nguyén nhan khéc (khdng trinh bay ¢ day). két qua cho
thiy khong c6 su khac biét vé mirc do tang ap dong mach phdi giira cac
nhém gay bénh (p>0,05).

3.1.7. Chi s6 khi mdu theo cdic nguyén nhin gdy bénh:

Bang 3.6: Chi s khi mau khi vao vién theo nguyén nhan (khéng
trinh bay ¢ day): pH, PaO2 va lactate cé sy khéc biét gitta cAc nguyén
nhan gay bénh (p<0,05).

3.2. Panh gia diéu tri theo phuwong phap thong thwong:



3.2.1. Pdnh gid cdi thign oxy sau cac thei diém diéu tri qua chi sé oxy
mau:
Bdng 3.7: Pdnh gid cdi thién oxy sau cac thei diém diéu tri:

Sau 6 gi Sau 12 gir Sau 24 giv

(%) (%) (%)
Tang PaO, duéi 45 (56,2) 55 (68,8) 49 (61,2) <0,05
10 mmHg
Tang PaO- 10- 10 (12,5) 10 (12,5) 19 (23,8)
20 mmHg
Tang PaO.trén  25(31,3) 15(18,7) 12 (15,0)
20 mmHg

Nhdn xét: V&i phuong phap diéu tri thong thudng, trong 24 gid

Bién (n=80)

dau diéu tri, lugng oxy ting chu yéu dudi 10 mmHg, cac muc ting oxy
& cac thoi diém khac nhau c6 y nghia théng ké (p<0,05).

3.2.2. Tién trién tuan hoan, hd hdp trong 24 gié ddu diéu tri:

3.2.2.1. Tién trién tuan hoan trong 24 gio dau diéu tri:

Bang 3.8: Tién trién tuan hoan trong 24 gid dau diéu tri thdng
thuong (khong trinh bay & day): Mach ciia bénh nhan giam dan trong 24
gio dau diéu tri (p<0,05), tuy nhién huyét &p khdng c6 su thay doi.
3.2.2.2. Thay déi pH va chi sé PaO2/FiO2 trong 24 gio dau diéu tri:

Bang 3.9: Thay d6i pH va chi s6 PaO2/FiO2 trong 24 gio dau
diéu tri (khdng trinh bay & day):pH, chi sé PaO2/FiO2 mau ting dan
trong 24 gio dau diéu tri (p<0,05).

3.2.3. Két qua diéu tri:
Co téng s6 80 bénh nhan dugc chin doan PPHN du tiéu chuin

trong nghién ciru, ty 1é song chung 1a 39 ca (48,8%).



3.2.4. Céc nguyén nhan chinh gay t# vong
Bdng 3.10: Cac nguyén nhan chinh gay ti# vong
Nhiém Téng

Bién Khuin Suy da tang Tang ap DPMP 6

HC hit phén su 0 0 5 (17,9 %) 5

Bénh mang trong 0 4 (44,4 %) 0 4
Thoéat vi hoanh 4(100 %) 5(55,6 %) 23 (82,1 %) 32
p <0,05 41

Nhén xét: nguyén nhan chu yéu gy tir vong 1a ting ap dong
mach phéi (23 ca), nguyén nhan thir hai la tinh trang suy da tang do
thiéu oxy hodc nhim khuén (p<0,05).

3.2.5. Két qud diéu trj theo cac nguyén nhan

Bang 3.11: Két qua diéu tri theo nguyén nhan (khdng trinh bay &
day). Bénh nhan thoét vi hoanh c6 ty 18 tir vong cao nhét (p<0,05).

3.2.6. C4c chi so ldm sang, khi mdu lién quan dén két qud diéu tri:
3.2.6.1. Chi sé ldm sang lién quan dén két qua diéu tri:

Bang 3.12: Mot s yéu té 1am sang khi vao vién lién quan dén két qua
diéu tri (khdng trinh by ¢ day). Phan tich bao dau cho két qua la mach,
huyét &p bénh nhan c6 anh hudng dén két qua diéu tri (p<0,05).
3.2.6.2. Mt dg ting dp lue dong mach phoi lién quan dén két qua diéu tri:

Bang 3.13: Mt do ting ap dong mach phoi anh huong dén két
qua diéu tri (khdng trinh bay & day). Muc do ting 4p dong mac phdi
anh huong dén két qua diéu tri (p<0,05).
3.2.6.3. Chi 56 khi mdu lién quan dén két qua diéu tri:

Bdng 3.14: Mgt sé chi s khi mdu lién quan dén két qud diéu tri

T vong

Bién Song (n=39) (n=41) p
pH trudce diéu tri 728+0,12 7,18+0,13 <0,05
PCO2 trude diéu tri (mmHg) 49 (42-60) 57 (52-68) <0,05
PaO2 trude diéu tri (mmHg) 80 (66-101) 37 (30-49) <0,05
Lactate méau trudce diéu tri 2,2(1,2-42) 3,0(1,3-4,00 >0,05

(mmol/l)

Ol trudc diéu tri 17 (13-21)  34(25-52)  <0,05




Nhdn xét: cac chi s6 khi mau anh huong dén két qua diéu tri 1a
pH, PCO2, PaO2 va Ol (p < 0,05).
3.2.6.4. Chi sé hé tror hoi site lién quan dén két qud diéu tri:

Bang 3.15: Céc chi s6 hd trg ban dau hoi stic lién quan dén két
qua diéu tri (khéng trinh bay & day). S6 thubc van mach, ap luc duong
tho va loai thong khi co hoc khong lién quan dén két qua diéu tri
(p>0,05).
3.2.6.5. CAc yéu té lién quan dén két qua diéu tri:

Bang 3.16: Phan tich da bién mot sé yéu t lién quan két qua
diéu tri (khdng trinh bay & day). Khi phan tich hoi quy da bién, chi c6
mach cua bénh nhan khi vao vién cé lién quan dén két qua diéu tri
(P<0,05).

3.3. Panh gia diéu tri bing hit khi NO va h§ tro ECMO

Trong s 80 bénh nhéan bi ting 4p dong mach phdi dai dang duoc
diéu tri bang phuong phép thong thuong, c6 36 (45%) bénh nhan khong
dap tng véi diéu tri thong thuong, tinh trang 1dm sang ning hon, OI
tang trén 25 co chi dinh hit khi NO.

3.3.1. Pdc d@iém bénh nhan diéu tri bang hit khi NO va bang phwong
phap thong thuwong
3.3.1.1. Thei gian sur dung khi NO (gio): 105 (58-144)

Trong thoi gian nghién ctru cac bénh nhan sir dung iNO, liéu khi
NO va néng d6 khi NO2 dugc theo ddi lién tuc va kiém soat qua hé
thong theo doi...Két qua 1a khong c6 bénh nhan nao c6 nong do NO,
vugt qua 5 pm.
3.3.1.2. Pdc diém chung va tinh trang hoi sic giiza hai nhém bénh nhan
diéu tri bang hit khi NO va diéu tri théng thuong:

Bang 3.17: M6t s6 dic diém bénh nhan va 1am sang giita hai nhém
bénh nhan diéu tri bang hit khi NO va thong thuong (khong trinh bay &
day). Bénh nhan mé dé diéu tri iNO nhiéu hon va can thd may cao tan
HFO (p<0,05).



3.3.1.3. Két qua diéu tri gita hai nhom bénh nhdn diéu tri bang hit khi
NO va diéu tri thong thuwong:

Bang 3.18: Két qua diéu tri chung gira hai nhém bénh nhan
diéu tri bang hit khi NO va thong thuong (khong trinh bay tai day). SO
bénh nhan duoc diéu tri iNO c6 ty 1¢ cao hon (p<0,05).

3.3.2. Ddnh gid diéu tri PPHN bang hit khi NO:

Sau 6 gio diéu tri bang hit khi NO, dya vao lugng oxy mau dong
mach trong khi méu tang, ching t6i chia ra thanh hai nhém dap tng ban
dau va khong dap tng véi hit khi NO.

3.3.2.1. Pdp umg Vvdi dieu tri bang hit khi NO theo cac nguyén nhan
gay bénh.
Bing 3.19: Pép iing vdi diéu tri bang hit khi NO theo czc nguyénnhan

Pap ing iNO Khong dap ong

Bié .
fen (n=24) iNO (n=12)
) H/C hit phéan su 9 3
Cac ~ p
_ Bénh mang trong 2 1
nguyén —— -
. . Viém phoi/NK 3 0 >0,05
nhan gay Vo o 1 5
PPHN >
Thoat vi hoanh 9 8

Nhén xét: Khong co khac biét c6 y nghia thong ké giita cac
nguyén nhan gy bénh trong nhom dép tng diéu tri va nhom khong dap
ung (p>0,05).
3.3.2.2. Thay déi pH trong 24 gio diéu trj dau bang hit khi NO:

Bdng 3.20: Thay déi pH trong 24 gi¢ dau diéu tri bang hit khi NO

Bién (n=36) Trung binh + SD P
pH trude dung iNO 7,24 (7,17 - 7,32)
pH sau dung iNO 6 gio 7,25 (7,11 -7,32) <0.05
pH sau dung iNO 12 gi¢ 7,31 (7,22 -7,42) '

pH sau dung iNO 24 gio 7,30 (7,15 - 7,42)




Nhén xét: pH ting dan sau 24 gio didu tri bang hit khi NO,
tang trung binh tir 7,24 16n 7,30. Su khéc biét giita cac thoi diém diéu tri
¢6 ¥ nghia thng ké voi p < 0,05.
3.3.2.3. Thay d@6i oxy méu trong 24 gio diéu tri dau bang hit khi NO:

Bang 3.21: Thay doi oxy mau trong 24 gio diéu tri dau bang hit
khi NO (khdng trinh bay tai day). Oxy mau tang dan trong 24 gid dau
diéu tri (p<0,05).
3.3.2.4. Thay doi Ol trong 24 gio diéu tri dau bang hit khi NO: Biéu d6 3.4
(khong trinh bay ¢ day): Ol giam dan trong 24 gio dau (p<0,05).
3.3.2.5. Két qua diéu tri bang hit khi NO

Trong sb 36 truong hop nang tiép tuc dugc ding iNO dé diéu tri,
¢6 12 (33,3%) truong hop duoc ciru song.
3.3.2.6. Két qua diéu trj bang hit khi NO theo cac nguyén nhan:

Bdng 3.22: Két qud diéu tri iNO theo nguyén nhan

i Song T& vong
Bién p
(n=12) (n=24)

Hoi chiing hit phan su 7 (58,3%) 5 (41,7%)
Bénh mang trong 1 (33,3%) 2 (66,7%)
VP/NK 3 (100%) 0 < 0,001
Vo can 1 (100%) 0
Thoat vi hoanh 0 17 (100%)

Nhén xét: Ty 1é tir vong gip nhiéu nhat ¢ bénh thoat vi hoanh
bam sinh (100%) (p<0,05).

3.3.3. B4o céo két qud diéu tri PPHN bang hé tree ECMO:

Do k¥ thuat ECMO méi dugce trién khai tai Viét nam, dic biét 1an
déu tién ap dung cho tré em tai Bénh vién Nhi Trung wong, do mot sb
kho6 khin nhu vat tu tiéu hao ECMO khéng c6 san cho tré em tai Viét
Nam...vi vdy chung t6i dd hd trg dwoc 3 bénh nhan du tiéu chuan
nghién cuu:



3.3.3.1. Bdc diém cac bénh nhan dwoc hé tro ECMO:
Bdng 3.23: Pic diém ba bénh nhén dwec hé trg ECMO

Pic diém ngudi bénh

Bién
Bn1l Bn 2 Bn 3
Gi6i tinh nam nir nir
Can nang (kg) 2,9 kg 3,2 3,1
Tuoi thai (tuan) 39 39 42
Phuong phap sinh mo dé mo dé thuong
Tuodi nhép vién 4 ngay 1 ngay 6 gio
Thoi gian biéu hién SHH . . )
o 6 gio 2 gio ngay sau dé
(g10)
Nguyén nhan gay PPHN nhic 5 ¢ thoét v
; v0 can
i o Khudn hoanh
. . batndi khi  Datndi khi  Dat ndi khi
Tinh trang nhép vién ) ) ,
quan quan quan

3.3.3.2. Bdc diém oxy va diéu trj hé tro-hd hap cho bénh nhan khi nhép
vién va truéc khi hé tro ECMO:
Bdng 3.24: Pic diém oxy va hé tre hd hap cho bénh nhan khi vao
vién va truéc hé trg ECMO

Bién Khi vao vién Truwéc ECMO
Bnl Bn2 Bn3 Bnl Bn2 Bn3
SpO2 trude dng (%) 97 98 73 89 100 75
SpO2 sau éng (%) 97 86 56 80 80 30
Ap luc may tho TB 18 19 14 14 19 17

Kiéu hd trg thong khi HFO HFO CMV HFO HFO HFO

FiO2 (%) 100 100 100 100 100 100




3.3.3.3. Ddc diém tuan hoan cuia cac bénh nhan hé tro ECMO:
Bdng 3.25: Dic diém tuan hoan cria cac bgnh nhan hé trg ECMO

4 Khivao Truéchdtrg Saudimg Khira
Bién

vién ECMO ECMO vién
Mach Bn1l 180 160 150 125
(I/phat) Bn 2 150 170 153 120
Bn 3 150 174 Tt vong
Huyétap Bnl 70/50 72/45 94/63 95/57
(mmHg) Bn?2 65/39 50/35 78/48 65/30
Bn 3 69/35 50/32 Tt vong
Chi sb Bn1l 47 35 5 0
van mach Bn2 10 30 1 0
Bn3 10 100 T vong
Ap luc Bn1 90
PMP Bn 2 52
(mmHg) Bn3 56

3.3.3.4. Ddc diém cdn 1am sang bénh nhan triée ho tro ECMO:
Bdng 3.26: Dic diém can 1am sang bénh nhén truwéc hé trg ECMO

Bién Khi vao vién Truwéc ECMO
Bnl Bn2 Bn3 Bnl Bn2 Bn3
pH 73 755 714 743 732 717
PCO2 (mmHg) 43 29 85 42 55 50
Pa02 (mmHg) 55 30 55 51 26 47
Lactate mau (mmol/I) 3,5 4,3 15 1,2 6,6 15
Ol 33 57 25 43 65 45
HC (G/L) 3,99 3,7 4,9 3,69 3,7 2,8
BC (G/L) 9,9 20,7 243 6,3 20,7 144
TC (G/L) 138 205 243 354 205 81
CRP (mg/l) 144 104 3,2 91,2 104 393
Ure (mmol/l) 3,3 57 3,6 54 57 8,6
Creatinin (mmol/l) 44,6 87 60,5 25 87 71,7
GOT (U/L) 234 899 703 177 899 316
GPT (U/L) 59 9,8 26,5 8,5 9,8 8,3
PT (%) 65 51 45 59 51 36,9
APTT (s) 445 316 30 60,7 316 150
Fibrinogen (g/l) 2,7 3,04 2 2,6 3,04 15

3.3.4. Piéu tri hoi sic ciia cac bénh nhan hé trg ECMO:



Bang 3.27: Diéu tri hoi sirc ciia cac bénh nhan hé trg ECMO (khéng
trinh bay tai day): thoi gian thé méay va nam vién ciia bénh nhan 1 kéo
dai nhat.

3.3.5. Két qud diéu tri bang hé tror ECMO:
Bdang 3.28: Két qud diéu tri bang hé troe ECMO:

Bién Bénh Bénh nhan Bénh
nhan 1 2 nhan 3
Kiéu hd trg ECMO VA VA VA
Flow hd tro ban dau 150 150 150
(ml/kg/pht)
Thoi gian hd trg ECMO 10 ngay 9 ngay 14 ngay
Két qua hd tro Séng Séng T vong
Bién chtng hd trg ECMO Khong Khong Nhiém
khuén

CHUONG 4: BAN LUAN

4.1. Pic diém bénh nhan nghién ciu:

Nghién ctru ciia ching t6i tré du thang hay gip nhat 1a 38 tuan,
dic diém vé tudi thai trong nghién ctru twong tu nhu nghién ctu cua
Cam Ngoc Phuong tai thanh phé H6 Chi Minh (38 + 1,37 tuan), cta tac
gia Sadiq 14 39 + 2 tudn ¢ ca 2 nhém nghién ciru, va trong nghién ciru
cuia tic Al-Alaiyan 14 39 + 0,58 tuan & nhoém dap tung diéu tri va 39 + 1
tuan & nhom khong dap tng diéu tri.

Tuy c6 téi 25% bénh nhan sinh non, song can nang bénh nhan
trong nghién ctru cua ching t6i trung binh 1a 3 kg (bang 3.1), tuong
duong can nang trung binh ciia Cam Ngoc Phugng (3027 £ 585 gram),
so voi cac nghién ctru khac trén thé gisi, ching toi nhan thiy, cAn ning
cua bénh nhan trong nghién ctu tuong tu nhu trong cdc nghién ciou
duoc thyuc hién tai Chau A nhu cua tac gia Al-Alaiyan nghién curu tai A
Rap Xé Ut (trung binh 3180 + 190,2 gram & nhom dép tng diéu tri va



2970 + 329,4 gram & nhom khong dap tng diéu tri. Nhung can ning
trung binh so voi cac nghién ctru Chau Au va Chau My thi thap hon.
Trong nghién curu cua tac gia Sadiq tai My, can nang trung binh 1a 3599
+ 612 gram ¢ nhom diéu tri bang hit khi NO va 3478 + 920 gram &
nhom chimg; Vé dic diém nguoi bénh bi PPHN, nhiéu nghién ciru cho
thiy bénh xuat hién ¢ tré nam nhiéu hon tré nit. Theo tic gia Cam Ngoc
Phuong ty 1¢ tré nam 62%. Theo tac gid Mohsen va cong su nghién ctru
trén 32 bénh nhan bi PPHN tai Ai - Cép, s6 tré nam chiém 56,25%. T4c
gia Razzaq va cong su nghién ctru tai Parkistan trong s6 79 bénh nhan
PPHN, c6 72,1% la nam gioi.

4.2. Céc nguyén nhan gay PPHN:

Nghién ctru ciia chung t6i, cho thay ¢6 5 nguyén nhan gay PPHN
1a hoi chimg hit phan su, bénh mang trong, viém phdi/nhiém khuan,
khong c6 nguyén nhan (vo cin) va thoat vi hoanh bam sinh. Trong d6
nguyén nhan hay gip nhit 1a bénh thoat vi hoanh bam sinh (54%), hoi
chtng hit phan su (25%), bénh mang trong (10%) (biéu d 3.1).

Theo tac gia Janjindamai, nguyén nhan hang dau 14 hoi ching hit
phan su 54,6%, thip nhat 1 v6 cin 3% va trong nghién ctru nay tac gia
khong dua bénh thoat vi hoanh vao trong nghién curu.

4.3. Tinh trang ting ap dong mach phéi theo cac nguyén nhan:

Trong téng s6 80 bénh nhan, chung t6i do dugc ap luc dong mach
phdi qua siéu am tim 12 68 (86%) bénh nhan. Twong tu nghién ctru ciia
tac gia Peterson va cong sy nghién ciru vé tuong quan voi cac chi s6
siéu 4m tim va diéu trj PPHN, téng s6 63 bénh nhan, chi c6 54 bénh
nhan (86%) c6 ho van 3 14 va do dugc ap luc dong mach phéi. Va ap
luc dong mach phdi trung binh ctia cic bénh nhan trong nghién ctru clia
ching t6i 1a 53 £ 15 mmHg tuong ty nhu cua tac gia Petereson va cong
su (53,44 = 16,97 mmHg).

4.4. Panh gia két qua diéu tri theo phwong phap théng thuong:
4.4.1. Pdnh gid cdi thign oxy sau cac theoi diém diéu tri



Theo két qua nghién ciru ¢6 thé thdy viéc dap tmg diéu tri kém
trong 24 gio dau diéu tri bang phuong phéap thong thuong sé anh huong
dén két qua diéu tri. SO bénh nhan dap tng diéu tri cao nhit trong 6 gid
dau tién (30%).

4.4.2. Két qua diéu tri:

Trong s6 80 bénh nhan nghién ciru cia chung toi, ty 1é tir vong
chung 13 41 bénh nhan (51,2%). Phuong phép diéu tri ECMO dugc 3
bénh nhan (séng 2 bénh nhan, tir vong 1 bénh nhan). Theo tac gia Cam
Ngoc Phugng va cong su khi nghién ctru diéu tri suy ho hap thiéu oxy &
tré so sinh du va gan du thang, ty 18 tr vong 1a 32% (16/50 ca).

Céc nguyén nhan chinh gay tu vong:

Theo két qua nghién ctru cua ching t6i, ching t6i thiy co ba
nhom nguyén nhén chinh giy tir vong cia cac bénh nhan PPHN la
nhiém khuén, suy da tang va tang ap phoi. Theo két qua nghién ciru cua
ching t6i, nguyén nhan hang dau gy tir vong 1a do ting 4p dong mach
phdi (23/42 chiém 56%) (bang 3.10). Va nguyén nhan gay PPHN va
cling co ty 1é tr vong cao nhat 1a thoat vi hoanh bam sinh (32/41 ca tir
vong chiém 78%) (bang 3.11), va sb tir vong cua riéng nguyén nhan
thoat vi hoanh 1a 32/40 bénh nhan thoat vi hoanh, chiém 80%).

4.4.3. Mikc dp ting dp phéi lién quan dén két qud diéu tri

Theo két qua nghién ctru cia ching toi co6 dén 27 ca (39,7%)
bénh nhan c6 ting ap dong mach phdi ning. Trong sd nhimg bénh nhan
c6 tang ap dong mach phdi ning, ty 1& tir vong trong nhém nay 1a 23/27
(85,1%). Mac du trong nhom bénh nhéan tir vong ctia chung toi co 6/68
(8,8%) bénh nhan co6 ting ap dong mach phéi muc do nhe, trong nhitng
ca ndy c6 thé nguyén nhan tir vong 1a do cac nguyén nhan khac nhu
nhidm khuén, suy da tang.

4.4.4. Céc chi so khi mau lién quan dén két qud diéu tri

Céc chi s6 khi méu truée diéu tri cua cac bénh nhan PPHN gdm

pH mau, PCO2, Pa0O2, lactate mau va chi s6 OI dugc phéan tich trong



hai nhom bénh nhan 1a nhém séng va nhom tir vong, ching toi thay chi
s6 lactate mau khong c6 khac biét giita hai nhom (p>0,05).

Két qua nghién ctru ciia ching t6i ciing twong tu két qua nghién
clru cua tac gia Cam Ngoc Phuong va cong sy, & nhom khong dap Gng
t&r vong pH thép hon (7,21 £ 0,17 so véi 7,30 = 0,16, p=0,005) va OI
nhom t vong cao hon (58,8 + 4,36 so vdi 44,9 + 2.8, p=0,01).

4.4.5. Cac yéu té lien quan dén két qud diéu tri:

Két qua phan tich hdi quy da bién chi c6 duy nhat mach cua
nguoi bénh bi PPHN c6 lién quan dén két qua diéu tri (95% CI: 0,81-
0,97, p <0,05).

4.5. Panh gia diéu tri bing hit khi NO va hd tr¢ ECMO

Trong nghién ciru ciia chung t6i, c6 36 bénh nhén c6 tiéu chuin
dung khi NO dé diéu tri PPHN, trong s6 d6 c6 3 bénh nhan duge hd trg
diéu tri bang ECMO.

4.5.1. Péc diém bénh nhdn diéu tri bang hit khi NO va bdng phwong
phdp diéu tri thong thwong

Thoi gian stz dung khi NO

Trong s6 36 bénh nhan phai sir dung khi NO dang hit qua may
thd voi lieu 20 ppm, ching toi khong ghi nhan cé hién tugng
methamoglobin trén 14m sang, va ndng do khi NO,, theo di lién tuc
qua may NoxBox khong vuot qua gioi han 5 ppm. Thoi gian st dung
khi NO trung binh 105 gio (gan 4 ngay) (tir 58-144 gio).

4.5.2. Pdnh gid diéu tri bang hit khi NO:
4.5.2.1. Pdp vmg véi diéu tri bang hit khi NO theo cac nguyén nhan gay
bénh.

Theo két qua danh gia dap tng voi diéu tri bang iNO theo cac
nguyén nhan gdy PPHN, chung t6i khong thay c6 su khac biét c6 y
nghia thong ké (p <0,05).
4.5.2.3. Thay doi oxy trong 24 gio dau diéu tri bang hit khi NO



Cac bénh nhan trong nghién ctu dung khi NO qua duong day
may thé ban dau thiy c6 thay d6i oxy, nhung mot sb nho bénh nhan
khong thay dbi oxy déng ké dic biét 1a nhom bénh nhan co nguyén
nhén ban dau 1a thoat vi hoanh bam sinh.
4.5.2.4. Thay doi OI trong 24 gio dau diéu tri bang hit khi NO

Theo két qua nghién ciru ciia ching t6i OI giam dan trong 24 h
dau diéu tri dung khi NO, ban dau trudc khi diéu tri OI trung binh 34
giam xudng 22 sau 24 gio.

4.5.3. Két qud diéu tri bang hit khi NO
4.5.3.1. Két qua diéu tri bang hit khi NO

Két didu tri trong sb 36 ca, co 12 ca séng (33,3%). So vdi cac
nghién ctru khac, ching t6i thiy rang, ty 1& séng trong diéu tri PPHN
bang iNO cua chiing t6i kha thip, c6 thé boi hai 1y do chung t6i dé cap
bén trén.
4.5.3.2. Két qud diéu tri bang hit khi NO theo cac nguyén nhan

Thoét vi hoanh bam sinh c6 tang ap ddng mach phdi ning co ty 18
tir vong cao, viéc dap tmg voi diéu tri bang iNO rat kém, day 1a nguyén
nhén géy ra viéc 100% (17 ca) thoat vi hoanh trong nhom nghién cuu
cua chung t6i tor vong. Cac nguyén nhan con lai nhu bénh mang trong,
hoi chimg hit phan su, vo cin, viém phdi/nhidm tring c6 ty 1& séng khac
nhau gifta cac trung tim, nhung nhin chung, cic két qua cho thiy bénh
mang trong, hoi ching hit phan su dap ung voi diéu tri bang iNO cao
hon va c6 ty 1é sdng cao hon.

4.5.4. B0 céo ca bénh diéu tri PPHN bang hé trg ECMO:

Trong ba ca dugc hd trg ECMO, vé dich t& déu 1a cac bénh nhan
sinh @0 thang, hai bénh nhan Ia nir, hai bénh nhan sinh md va mot bénh
nhan sinh thudng, nguyén nhan ban dau gdy PPHN la 1 ca chin doan
viém phéi/nhidm khuén, 1 ca 1a thoat vi co hoanh bdm sinh va mot ca
khong rd nguyén nhan (vo cén).

Tinh trang bénh nhan trude khi hd trg ECMO déu tho may HFO
v6i ap lyc trung binh cao, két qua khi mau cho thay bénh nhéan thir 3



toan mit bu, PCO2 ting nhe va oxy dong mach rat thip (ca 1 1a 51, ca
thtr 2 12 26 va ca thir 3 1a 47 mmHg).

Céc chi s6 ban du trudc hd trg ECMO anh hudng dén két qua
diéu tri, trong ba ca chd trg ECMO cua chung t6i, ca tir vong la bénh
nhan c6 tinh trang 1am sang va céac chi sd khi mau trim trong hon nhu
pH 7,17, PaO2 50 mmHg, Lactate trén 15 mmol/l, thoi gian hd trg
ECMO kéo dai 14 ngay.

Ngay sau khi duoc hd trg ECMO thi oxy, huyét 4p tot theo mong
mudn khi hd trg ECMO, k¥ thuat chay ECMO hd tro thuan loi v6i dong
hd trg ban dau 1a 150 ml/kg phut. Sau khi hé théng ECMO hd trg 6n
dinh, céc thudc van mach dugc giam dan va cit sau do, cac thong $6
may thd giam theo mirc thdp nhat dé phdi & ché do “nghi”- tién hanh
theo huéng din c6 sin ciia to chirc hd trg tudn hoan ngoai co thé ELSO
(phu Iyc 1). Cho dén khi két thuc hd trg, chung t6i khong gip bat ctr
bién chirg nao nhu chay mau, tic hé théng ECMO.

Céc bénh nhan déu dugc tién hanh danh gia theo ddi chirc ning
tim, ap luc dong mach phéi trude khi hd trg ECMO va trude khi cai
hodc dirng ECMO. Trong 3 ca, ap luc dong mach phdi trung binh cao
nhét 12 bénh nhén tht nhét 90 mmHg, hai bénh nhén con lai & mac tang
ap phoi nang. Trudc khi tién hanh cai ECMO, hai ca dau ap luc dong
mach phdi & muc ting nhe, khong c6 shunt ngoai phdi, ca thir 3 bénh
nhan thoét vi hoanh con ting ap phdi ning va tinh trang suy da tang do
nhiém khuan ning, ching toi quyét dinh dimg hd trg.

Két qua diéu tri dd ctru séng duoc 2 bénh nhén, 1 bénh nhan tir
vong 1a bénh nhén thoat vi hoanh bam sinh, nguyén nhan tir vong 1a tinh
trang tang ap lyc dong mach phdi, nhiém khuén cho du chung t6i da hd
trg ECMO v6i thoi gian dai nhit trong 3 ca 1a 14 ngay, nhung sau do
chung t6i chi dinh dimg ECMO vi danh gia bénh nhan khong tién trién
(bang 3.28).

Theo két qua nghién ctru cua tac gia Lazar, ty 1¢ song ciia bénh
nhan hd trg ECMO do PPHN s& giam dén theo thoi gian hd trg, voi thoi



gian hd tro trung binh 13 7 ngay ty 18 song 1a 88%; thoi gian hd tro 14 10
ngay ty 1¢ séng 1a 78%; thd gian hd trg 14 ngay ty 1¢ séng 1a 55% va
thoi gian hd tro 21 ngay, ty 18 sdng con 25%.

Tac gia O’Rourke va cong sy tién hanh nghién ctru tuong ty trén
bénh nhan so sinh bj ting ap phoi dai dang & tré so sinh va ty 1 séng &
nhém ECMO 1a 90% so voi nhom thd may 1a 60%.

Theo tac gid Betit va cong sy, tor ndm 1980, ELSO téng két
23000 truong hop hd trg ECMO cho bénh nhan PPHN, ty 1€ séng 76%.
Trong d6, ty 18 sdng khi hd tro bénh hoi ching hit phan su cao nhat
94%, ty 18 sdng cho bénh thoat vi hoanh bam sinh 14 51%.

KET LUAN

1. Bénh nhan PPHN gip & tré nam nhiéu hon tré nit (nam chiém 67%).

2. C6 5 nguyén nhan chu yéu gay PPHN tai Bénh vién Nhi Trung wong
12 hoi ching hit phan su, bénh mang trong, viém ph6i/ nhidm khuan,
thoat vi hoanh bam sinh va khong co nguyén nhan tai phdi (bénh
phoi den), nhom nguyén nhan gy PPHN hay gip nhét 1 bénh thoat
vi hoanh bam sinh (54%), thip nhat 1a bénh phdi den (3%).

3. Piéu trj PPHN bing cac phuong phap thong thuong nhu thé may,
dung cac thudc van mach dé duy tri huyét ap hé thong két hop cac
thudc gian mach phdi thong thudng nhu Ioprost ¢6 hiéu qua, sau 1
gid didu tri 12,5% dap tmg mot phan va 32,2% dap ng hoan toan.

4. Hit khi NO diéu tri PPHN c6 hiéu qua ké ca nhitng bénh nhan khong
dap tmg véi diéu tri bang cac phuong phép thong thudng. Véi liéu khi
NO la 20 ppm, an toan trong st dung va khong c6 biéu hién ngo doc,
methamoglobin. Bénh PPHN do thoat vi hoanh bim sinh dép g kém
v6i hit khi NO trong diéu tri ting ap dong mach phdi (tir vong 17/17
truong hop). Hoi ching hit phan su dép tng véi diéu tri bang iNO cao
nhét (7/12 trudng hop).



. Hb trg ECMO la phuong phap va ky thuét cudi cing c6 hiéu qua
trong diéu tri PPHN (séng 2 truong hop/ 3 truong hop hd tro
ECMO).

KIEN NGHI

. Bénh nhan duoc chian doan PPHN nén duogc diéu tri theo phuong
phap thong thuong, don gian, hidu qua, theo ddi danh gia chuyén
dung khi NO khi khong dap trng.

. Cén c6 nghién ctru tiép tuc trong twong lai & danh gia hiéu qua cua
diéu tri ban dau bang tho oxy, cac thude udng khac.

. Nghién ctru tac dung cua ki thuat ECMO trong hd trg diéu tri PPHN
tai Viét Nam voi ¢ mau 16n hon.

. Ap dung rong rii theo phac d6 viéc chi dinh iNO cho bénh nhan
PPHN ning khong dap tng voi diéu tri cac bién phap khac.



DANH MUC CAC CONG TRINH NGHIEN CUU CUA TAC GIA
PA CONG BO CO LIEN QUAN PEN LUAN AN

1. Trinh Xuan Long, Nguyén Thanh Liém (2017). Diéu trj ting ap phdi
dai dang & tré so sinh trén bénh nhan thoat vi hoanh bam sinh. Tap
chi y hoc Viét Nam, tap 456 (02), 126-129.

2. Trinh Xuan Long, Nguyén Thanh Liém (2017). Panh gia hiéu qua
diéu tri cua hit khi Nitric Oxide 1én ting ap dong mach phdi dai dang
o tré so sinh. Tap chi y hoc Viét Nam, tap 460 (01), 126-130.

3. Trinh Xuén Long, Tran Minh Dién (2017). Mang trao doi oxy ngoai
co thé (ECMO) trong Nhi khoa. Tap chi nghién civu va thuc hanh
Nhi Khoa, s6 01, 14-20.



MINISTRY OF EDUCATION & TRAINING  MINISTRY OF HEALTH

HANOI MEDICAL UNIVERSITY

TRINH XUAN LONG

STUDY ON THE CAUSES
AND TREATMENT OF PERSISTENT
PULMONARY HYPERTENSION
OF THE NEWBORN

Specialty: Pediatrics
Student No: 62720135

SUMMARY OF MEDICAL DOCTORAL THESIS

HANOI - 2019




WORK IS COMPLETED AT:
HANOI MEDICAL UNIVERSITY

Scientific supervisor:

Prof. Dr. Nguyen Thanh Liem

Opponent 1:
Opponent 2:
Opponent 3:

The thesis will be defended before school level Jury at Hanoi
Medical University.
At hours date month year 2019

You can learn about the thesis in:
National Library
Library of Hanoi Medical University



ABBREVIATIONS

Abbreviation words
CDH Congenital diaphragmatic hernia
ECMO Extracorporeal membrane oxygenation
MAP Mean airway pressure
MAS Meconium Aspiration syndrome
mPAP  Mean pulmonary arterial pressure

iINO Inhaled Nitric oxide

Ol Oxygenation index

PAWP  Pulmonary arterial wedge pressure
PFO Patent foramen ovale

PPHN  Persistent pulmonary hypertension of the newborn
PVR Pulmonary vascular resistence

PVRI Pulmonary vascular resistence index

RDS Respiratory distress syndrome

QUESTION

Persistent pulmonary hypertension of the newborn (PPHN)
was first described by Gersony and colleagues in 1969 as "PFC -
Persistent fetal circulation.

PPHN accounts for about 0.2% of all live term and preterm
babies born. The mortality rate is about 10-50% and 7-20% of PPHN
patients had long-term conditions such as deafness, chronic lung
disease, and cerebral hemorrhage.

The disease is caused by many causes, but mainly common
diseases such as meconium aspiration syndrome, hyaline membrain
diseases, pneumonia / infection, congenital diaphragmatic hernia,
asphyxia ...

Hypoxic respiratory depression often has complications of
persistent pulmonary hypertension in the newborn. NO (Inhaled
Nitric oxide - inhaled nitrous oxide) inhalation therapy has reduced
the risk of supporting by extracorporeal membrain oxygenation



(ECMO) and mortality in infants with PPHN over 34 weeks of
gestation, however, It is unclear whether optimal treatment of
patients with supportive therapies so far. Although the mortality rate
and the rate of support for ECMO has decreased over the past 10
years, the risk of complications is still high in preterm infants
compared to term infants with hypoxic respiratory failure.

In our country, the study of the causes, treatments, especially
the application of severe PPHN treatment with iNO solution, ECMO
has not been mentioned much, so we conduct research on the topic.
“STUDY ON THE CAUSES AND TREATMENT OF PERSISTENT
PULMONARY HYPERTENSION OF THE NEWBORN” with
specific objectives:

1. Study of causes of persistent pulmonary hypertension in
newborns at National children hospital.

2. Evaluate the results of treatment of neonatal pulmonary
arterial hypertension with conventional measures.

3. Initial assessment of the effectiveness of treatment of neonatal
pulmonary arterial hypertension with iNO and ECMO
support.

5. New scientific contributions:
- Evaluate the causes of PPHN at the National Pediatric Hospital.
- Evaluation of PPHN treatment by conventional treatment
methods such as mechanical ventilation, vasomotor, and
disruption.
- The first study evaluated PPHN treatment results by iNO and
ECMO support.
3. The practical value of the topic
- Research results help prognosis in PPHN treatment due to
causes.
- ldentify the common disease pattern causing PPHN at the

National children’Hospital, the causes and results of treatment

for each group of causes.



- Use iNO and correct for patients with PPHN, avoid waste and
safety for patients. In addition, ECMO is the method applied in
the treatment of PPHN.

4. Structure of the thesis:

The Thesis has 116 pages: 2 pages of question; overview of 41-
page documents; objects and research methods 15 pages; 26 pages of
research results; 30-page discussion; 1 page conclusion; 1 page
petition; 28 tables, 4 charts; 11 pictures; There are 115 references,
including 1 Vietnamese and 114 English documents.

CHAPTER 1: OVERVIEW DOCUMENT

1.5. Concepts:
1.1.4. Pulmonary hypertension:

According to the guidelines of American thoracic
cardiovascular association for pulmonary hypertension in children,
defined and classified as follows:

- Pulmonary hypertension is when the average pulmonary artery
pressure at rest is > 25 mmHg, in children over 3 months of age at sea
level.

- Increased pulmonary arterial pressure when:

v Average pulmonary pressure: mPAP (mean pulmonary
arterial pressure)> 25 mmHg.

v Pulmonary artery pressure: PAWP (pulmonary arterial
wedge pressure) <15 mmHg

v Pulmonary vascular resistance index: PVRI (pulmonary
arterial wedge pressure index) <3 WU x M?

1.1.5. Classification of PH:

- The World Health Organization (WHO) organized the first
conference on pulmonary hypertension in 1973 in Geneva,
Switzerland, the purpose of the conference was to evaluate
understanding of PH and to make clinical standardization, classify



histopathology of PH. So far there have been 5 world conferences on
PH. PH is divided into 5 main groups, after each conference, small
groups have changes and rearrangements.



1.1.6. PPHN

- Definition: Persistent pulmonary hypertension in newborns is a
condition of pulmonary vascular resistance that does not decrease as
normal after birth leading to shunt-induced hypoxic respiratory
failure - left outside the lung through the ductus arteriosus and / or
through the oval.
1.6. Pathophysiology of persistent pulmonary arterial pressure in
newborns:

- When the transition from the fetal stage to life stage the PVR
not decreasing as usual, causing persistent pulmonary arterial
hypertension in the newborn.

There are four main characteristics of PPHN: reduced
adaptation, reduced development, developmental disorders and
congestion.

1.7. Diagnosis of persistent pulmonary arterial pressure in newborns:
Diagnosis of PPHN is based on clinical symptoms, and

especially with right-hand SPO2 difference and echocardiographic

results with right or left-sided shunt.

1.8. Treatment of PPHN:

PPHN treatment includes treatment with pulmonary arterial
dilation medications such as Sildenafil, Bosentan, Prostacycline, NO.
Nonspecific treatment includes support for breathing, circulation and,
if severe, ECMO support.

CHAPTER 2: METHODS

2.1. Stydy at:
National children’hospital
2.2. Research subjects
a. All patients determined to have persistent pulmonary
hypertension of the newborn (PPHN) treated with conventional drugs
(llomedin), mechanical ventilation, vasomotor maintenance of



ineffective blood pressure and switch to use iNO or combination of
ECMO at the National children’Hospital during the time the project
is being studied from January 1, 2012 to December 31, 2014,

b. Diagnostic criteria for persistent pulmonary hypertension of
the newborns:

+ Babies born from 34 weeks of gestional age and older.

+ Clinical: after birth, usually 6-12 hours after birth including
cyanosis, respiratory failure, SpO2 difference between right hand and
leg> 5%. There are also symptoms of PPHN. Hear strong T2 heart.

+ Al cases will be performed echocardiography with
pulmonary hypertension, or right-to-left or bi-directional shunt
through the oval and / or arterial duct. Exclude other congenital heart
disease associated with ultrasound.

c. Exclusion criteria

- Patients with chromosomal abnormalities and multiple
malformations.

- Increased pulmonary arterial pressure on patients with
primary disease without the ability to treat such as complex
congenital heart, metabolic disease.

2.3. Method:
2.3.1. Prospective research

All pediatric patients meet the criteria for research on PPHN
for 3 years.

2.3.2. Sample size:

c. Sample size:

- All pediatric patients meet the criteria for research on
PPHN for 3 years.
d. Standard for treating persistent pulmonary arterial
hypertension in the newborn
» Conventional treatment:
+ lloprost contineous infusion



+ Hyperventilation, and blood alkalinity: pH: 7.45 - 7.5,
PaCO2: 35 - 40 mmHg
+ Sedation, muscle relaxation if the patient stimulates, resists
breathing machine
+ Monitor and make blood gas after 1 hour and every 6 hours
If unstable, use iNO
» Standard used iNO:
+0I1>25
+ SpO2 right hand-foot > 5%
» Criteria for ECMO:
* Neonatal ECMO indication:
v" The standard includes reversible heart failure, defined:
- Persistent hypoxia:
+ Ol: 40 over 4 hours, or
+ Pa0O2 <40 mmHg over 2 hours, or
+ pH <7.25 over 2 hours, or lower blood pressure
+ Failure in "conventional™ treatments, treated with iNO.
v" Dosage and use of available NO gas protocols are available
2.4. Standard response to conventional treatment and treatment
of iINO
- After 1 hour PaO2 after the tube: an increase of less than 10
mmHg is not met:
+ Increasing 10-20 mmHg is partly satisfying
+ Increasing above 20 mmHg is a complete response
2.5. Classify the level of pulmonary arterial hypertension
- PAP does not increase or increase slightly when pulmonary
artery pressure <2/3 of systemic blood pressure.
- PAP increases on average when pulmonary arterial pressure is
greater than 2/3 by systemic blood pressure.
- PAPs increase significantly when pulmonary arterial pressure is
greater than systemic blood pressure.



2.6. Data Analysis
-The data is processed on SPSS software 20.0.



CHAPTER 3: RESULT

During the study, a total of 80 patients were enrolled for the
study.
3.1. Patient characteristics and causes of PPHN
3.1.1. Patient characteristics
Table 3.1: Patient characteristics when hospitalized

Result
Weigh (kg) 3,00 £ 0,46
Sex (male/female) 54/26 (67/33%)
Age (week), median (25"-75") 38 (37-39)
Hospitalized age (h), median (25%-75™) 18 (11-24)
Delivery (Caesareans section) 44/80 (55%)

-Our study patients met mainly full-term patients, averaged weight 3
kg, 38 weeks gestation
3.1.2. Causes of PPHN:

Causes of PPHN

= MAS
(43) 54% — = HMD

(8) / = Pneu./sespis
Idiopathy
= CDH

(3), 4%

Chart 3.1: Rate of causes
Congenital diaphragmatic hernia accounts for the largest
number (54%), followed by the cause of meconium aspiration
syndrome, found no background disease (idiopathic) accounts for the
least percentage (4%).



10

3.1.3. Status of respiratory failure of patients through the indicators
Pa02 / FiO2 and Ol according to the causes

Among our study patients, 100% of patients who were
admitted to the hospital had to have mechanical ventilation.

Table 3.2: PaO2 / FiO2 index, Ol when hospitalized
according to the cause (not shown here). The results show that the
highest PaO2 / FiO2 index (lowest Ol) in the pneumonia /
infection group and the lowest (Highest Ol) in the cause of
congenital diaphragmatic hernia (p <0.05).

3.1.4. Status of respiratory failure of patients with diaphragmatic
hernia and other causes through the indicators PaO2 / FiO2 and
Ol according to the causes:

Chart 3.2; 3.3: (not shown here) showed higher Ol index (lower
PaO2 / FiO2 index) in diaphragmatic hernia compared with other
causes (p <0.05).

3.1.5. Cardiovascular index when hospitalized according to the causes:

Table 3.3: Circulation index when hospitalized according to
the cause (not shown here). The average blood pressure of patients
with the highest pneumonia / infection, the lowest endothelial group
(p <0.05).

3.1.6. The Pulmonary hypertension level according to the causes:

Of the total of 80 patients studied, 68 patients measured the
estimated pulmonary artery pressure through a tricuspid valve
spectrum. Estimated pulmonary artery pressure: 53 + 15 mmHg.
3.1.6.1. Pulmonary hypertension according to causes:

Table 3.4: Pulmonary hypertension according to the causes:

Variable Pulmonary artery pressure (mmHg) Total
nhe (%) medium (%)  Severe (%) N=68
MAS 6 (37,5) 5 (31,25) 5(31,25) 16
HMD 1(16,7) 3 (49,9 2(33,4) 6
Pneu./sepsis 0 2 (66,7) 1(33,3) 3

idiopathy 1(33,3) 2 (66,7) 0 3
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CDH 6 (15) 15 (37,5) 19 (47,5) 40

p> 0,05

There was no difference in the number of patients with
pulmonary hypertension at different levels (P> 0.05).
3.1.6.2. Pulmonary hypertension between diaphragmatic hernia and
other causes:

Table 3.5: Levels of pulmonary hypertension between patients
with diaphragmatic hernia and other causes (not presented here). The
results showed that there was no difference in the degree of
pulmonary arterial hypertension among the disease-causing groups
(p> 0.05).

3.1.7. Blood gas index according to the causes of disease:

Table 3.6: Blood gas index when hospitalized according to the
cause (not shown here): pH, PaO2 and lactate have differences
between the causes of disease (p <0.05).

3.2. Assessment of treatment by conventional methods:
3.2.1. Evaluation of improvement of oxygen after the time of
treatment via blood oxygen index:
Table 3.7: Evaluation of oxygen improvement after treatment
periods:

Variable (n=80) After 6 After 12 After 24
hours (%) hours (%)  hours (%)

Increaed PaO; < 45 (56,2) 55 (68,8) 49 (61,2)
10 mmHg

Increased PaO, 10 (12,5) 10 (12,5) 19 (23,8)
10-20 mmHg

Increased PaO, > 25 (31,3) 15 (18,7) 12 (15,0)
20 mmHg

<0,05

With the conventional treatment, in the first 24 hours of
treatment, oxygen increased mainly below 10 mmHg, the levels of
oxygen increase at different times were statistically significant (p <0.05).
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3.2.2. Progressive circulation, respiratory in the first 24 hours of
treatment:
3.2.2.1. Progressive circulation in the first 24 hours of treatment:

Table 3.8: Progress of circulation in the first 24 hours of normal
treatment (not presented here): The patient's circuit gradually
decreases in the first 24 hours of treatment (p <0.05), however, the
blood pressure does not have any change.
3.2.2.2. Change pH and PaO2 / FiO2 index in the first 24 hours of
treatment:

Table 3.9: Changing pH and PaO2 / FiO2 index in the first 24
hours of treatment (not shown here): pH, PaO2 / FiO2 blood index
increased gradually in the first 24 hours of treatment (p <0.05).

3.2.3. Outcome:
A total of 80 patients diagnosed with PPHN are eligible for
research, the overall survival rate is 39 cases (48.8%).
3.2.4. The main causes of death
Table 3.10: The main causes of death

Variable Sepsis MOF PH Total
MAS 0 0 5 (17,9 %) 5
HMD 0 4 (44,4 %) 0 4
CDH 4(100%) 5(55,6%) 23(82,1%) 32
P <0,05 41

The main cause of death is pulmonary hypertension (23
cases), the second cause is multiorgan failure due to lack of oxygen
or infection (p <0.05).

3.2.5. Results of treatment according to the causes:

Table 3.11: Results of treatment according to cause (not
shown here). Patients with diaphragmatic hernia have the highest
mortality rate (p <0.05).

3.2.6. Clinical indicators, blood gas related to treatment results:
3.2.6.1. Clinical index related to treatment results:
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Table 3.12: Some clinical factors when hospitalized related to
treatment results (not presented here). An analysis of the results
shows that the patient's blood vessels and blood pressure affect the
treatment results (p <0.05).
3.2.6.2. The level of pulmonary arterial pressure increase is related
to the results of treatment:

Table 3.13: The degree of pulmonary hypertension affects the
outcome of treatment (not shown here). The degree of pulmonary
hypertension affects the results of treatment (p <0.05).
3.2.6.3. Blood gas index related to treatment results:

Table 3.14: Some blood gas indicators related to treatment results:

Variable Survival(n=39) Mortality p

(n=41)
pH before treatment 7,28 +0,12 7,18+0,13 <0,05
PCO2 before treatment 49 (42-60) 57 (52-68)  <0,05
(mmHg)
PaO2 before treatment 80 (66-101) 37 (30-49)  <0,05
(mmHg)
Lactate before treatment 2,2 (1,2-4,2) 3,0(1,3-4,00 >0,05
(mmol/l)
Ol before treatment 17 (13-21) 34 (25-52)  <0,05

The blood gas index affecting treatment results were pH, PCO2,
PaO2 and Ol (p <0.05).
3.2.6.4. Resuscitation support index related to treatment results:

Table 3.15: Initial resuscitation support indicators related to

treatment outcomes (not presented here). Number of vasomotor
drugs, airway pressure and type of mechanical ventilation are not
related to treatment results (p> 0.05).
3.2.6.5. Factors related to treatment results:
CAac yéu 16 lién quan dén két qud diéu tri:
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Table 3.16: Multivariate analysis of some related factors of
treatment results (not presented here). When analyzing multivariate
regression, only the patient's circuit when hospitalized was associated
with treatment results (P <0.05).
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3.3. Evaluate NO inhalation treatment and support ECMO

Of the 80 patients with persistent pulmonary hypertension
treated with conventional methods, 36 (45%) patients did not respond
to conventional treatment, the clinical situation worsened, Ol
increased by more than 25 have indicated iNO.

3.3.1. Characteristics of patients treated by inhalation NO and by
conventional methods:
3.3.1.1. Time to use iNO (hour): 105 (58-144)

During the study of patients using iNO, NO and NO2 gas
concentrations were monitored continuously and controlled through
the monitoring system ... As a result, no patients with NO2
concentrations exceeded 5 pm.
3.3.1.2. General characteristics and resuscitation status between two
groups of patients with NO inhalation treatment and conventional
treatment:

Table 3.17: Some patient and clinical characteristics between
two groups of patients treated with NO and conventional inhalation
(not shown here). Caesarean section patients treated more iNO and
HFO high frequency ventilation (p <0.05).
3.3.1.3. Results of treatment between two groups of patients treated
with NO inhalation and conventional treatment:

Table 3.18: General treatment results between two groups of
patients treated with NO and conventional air inhalation (not
presented here). The number of patients receiving iNO treatment
was higher (p <0.05).

3.3.2. Evaluate the treatment of PPHN by inhalation NO:

After 6 hours of inhalation therapy NO, based on arterial blood
oxygen in the blood gas increased, we divided into two groups that
responded initially and did not respond to NO inhalation.
3.3.2.1. Respond to NO inhalation treatment according to the causes
of the disease:
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Table 3.19: Response to NO inhalation treatment according to the causes.

Response iINO  Unresponse iNO

(n=24) (n=12)
MAS 9 3
MD 2 1
ES;SIZS of Pn_eu./Sepsis 3 0 >0,05
Idiopathy 1 0
CDH 9 8

There was no statistically significant difference between the
causes of the disease in the response group and the non-responding
group (p> 0.05).
3.3.2.2. Change pH in 24 hours of inhalation therapy NO:

Table 3.20: Change pH in the first 24 hours of inhalation therapy NO

medium = SD p
pH before iNO 7,24 (7,17 - 7,32)
pH after iNO 6 hours 7,25 (7,11-7,32) <0.05
pH after iNO 12 hours 7,31(7,22-7,42) ’
pH after iNO 24 hours 7,30 (7,15-7,42)

pH increases gradually after 24 hours of inhalation therapy
NO, increasing average from 7.24 to 7.30. The difference between
treatment times was statistically significant with p <0.05.
3.3.2.3. Blood oxygen changes during 24 hours of first inhalation
therapy NO:

Table 3.21: Blood oxygen changes in 24 hours of air
inhalation treatment NO (not shown here). Blood oxygen increased
gradually in the first 24 hours of treatment (p <0.05).
3.3.2.4. Thay doi Ol trong 24 gio diéu tri dau bang hit khi NO: chart
3.4 (not shown here): Ol reduced dumbness in the first 24 hours (p
<0.05).
3.3.2.5. Results of inhalation NO therapy:
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Of the 36 severe cases continued to use iINO for treatment, 12
(33.3%) were rescued.

3.3.2.6. Results of NO inhalation treatment according to the causes:
Table 3.22: Results of iNO treatment by cause
Survival (n=12) Mortality (n=24) p

MAS 7 (58,3%) 5 (41,7%)

HMD 1 (33,3%) 2 (66,7%)

Pneu./sepsis 3 (100%) 0 <0,001
Idiopathy 1 (100%) 0

CDH 0 17 (100%)

The highest mortality rate was in congenital diaphragmatic
hernia (100%) (p <0.05).

3.3.3. PPHN treatment results with ECMO support:

Because the new ECMO technique has just been
implemented in Vietnam, it is especially applied to children at the
National Children’ Hospital for the first time, as some difficulties
such as ECMO consumables are not available for children in
Vietnam ... So we have supported 3 patients who meet the research
criteria:
3.3.3.1. Characteristics of ECMO-assisted patients:

Table 3.23: Characteristics of three ECMO-supported patients:

Characteristics of patients

case 1 case 2 case 3
Sex male female female
Weight (kg) 2,9kg 3,2 3,1
gestional age (W) 39 39 42
Delivery CS CS VD
age of hospitalization 4 days 1 day 6 hours

Respiratory ~ failure  onset

6 hours 2 hours after birth
(hour)
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causes of PPHN Sepsis Idiopathy CDH

Tinh t han via bat ndi bat ndi Pat ndi
inh trang nhép vién . S L
Ang Map vie khi quan  khi quéan khi quan
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3.3.3.2. Oxygen characteristics and respiratory support for patients
on admission and before supporting ECMO
Table 3.24: Oxygen characteristics and respiratory support for
patients when hospitalized and before ECMO support

At hospitalization Before ECMO

casel case?2 case3 casel case?2 case3

SpO2 pre-ductus (%) 97 98 73 89 100 75

SpO2 post-ductus (%) 97 86 56 80 80 30

Airway pressure 18 19 14 14 19 17
medium
Mode of MV HFO HFO CMV HFO HFO HFO

FiO2 (%) 100 100 100 100 100 100

3.3.3.3. Circulatory characteristics of ECMO-supported patients:
Table 3.25: Circulatory characteristics of ECMO-assisted patients:

M O
admission ECMO ECMO  hospital
Pulse Casel 180 160 150 125
(b/m) Case 2 150 170 153 120
Case 3 150 174 dead
BP Casel 70/50 72/45 94/63 95/57
(mmHg) Case 2 65/39 50/35 78/48 65/30
Case 3 69/35 50/32 dead
Cardiovascul Casel 47 35 0
ar index Case 2 10 30 1 0
Case 3 10 100 dead
Pulmonary Casel 90
artery Case 2 52
pressure Case 3 56

(mmHg)
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3.3.3.4. Lab test result before support ECMO:
Table 3.26: Previous patient clinical characteristics supporting
ECMO

On admission Before ECMO

case
case 1 5 case3 casel case?2 case3

pH 735 755 7,14 7,43 732 7,17
PCO2 (mmHg) 43 29 85 42 55 50

PaO2 (mmHg) 55 30 55 51 26 47

Lactate (mmol/l) 3,5 43 15 1,2 6,6 15

ol 33 57 25 43 65 45

RBC (G/L) 3,99 3,7 49 3,69 3,7 2,8
WBC (G/L) 9,9 20,7 24,3 6,3 20,7 144
PIt. (G/L) 138 205 243 354 205 81

CRP (mg/l) 144 104 3,2 91,2 10,4 39,3
Ure (mmol/l) 3,3 57 3,6 54 57 8,6
Creatinin 446 87 605 25 87  TL7
(mmol/l)

GOT (U/L) 234 899 70,3 17,7 89,9 31,6
GPT (U/L) 5,9 98 265 8,5 9,8 8,3
PT (%) 65 51 45 59 51 36,9
APTT (s) 445 31,6 30 60,7 31,6 150
Fibrinogen (g/) 2,7 3,04 2 2,6 3,04 15

3.3.4. Resuscitation treatment of ECMO-supported patients:

Table 3.27: Resuscitation treatment of ECMO-assisted patients (not
presented here): patient's longest period of mechanical ventilation
and hospitalization.

3.3.5. Results of treatment with ECMO support:
Table 3.28: Results of treatment with ECMO support:

case 1 case 2 case 3
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Mode of ECMO VA VA VA
Flow (ml/kg/m) 150 150 150
length of stay ECMO support 10 days 9 days 14days
Outcome Survival  Survival Mortality
ECMO complication nil nil sepsis

CHAPTER 4- DISCUSSION

4.1. Characteristics of research patients:
Our study of the most common term infants was 38 weeks,

the feature of gestational age in the study was similar to that of Cam
Ngoc Phuong in Ho Chi Minh City (38 £ 1.37 weeks), by the author
Sadig was 39 £ 2 weeks in both study groups, and in the study of Al-
Alaiyan effect was 39 + 0.58 weeks in the treatment response group
and 39 £ 1 week in the non-response group.

Although up to 25% of premature patients, the average
patient weight in our study was an average of 3 kg (Table 3.1),
equivalent to the average weight of Cam Ngoc Phuong (3027 + 585
grams), compared to In other studies around the world, we found that
the patient's weight in the study was similar to that in Asian studies
like Al-Alaiyan's study in Saudi Arabia (central The average 3180 *
190.2 grams in the treatment response group and 2970 £ 329.4 grams
in the non-responding group, but the average weight compared with
the European and American studies was lower. Sadiq in the US, the
average weight was 3599 + 612 grams in the air inhalation group NO
and 3478 + 920 gram in the control group, Characteristics of patients
with PPHN, many studies Research shows that the disease appears
more in boys than girls, according to Cam Ngoc Phuong, author of
62% of male children, according to Mohsen et al., study on 32
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patients with PPHN in Ai - Update, humber of male children Author
Razzaq and colleagues studied in Parkistan among 79 PPHN patients,
72.1% were male.

4.2. Causes of PPHN:

Our research shows that there are 5 causes of PPHN:
meconium aspiration syndrome, endothelial disease, pneumonia /
infection, no cause (idiopathic) and congenital diaphragmatic
hernia. Among the most common causes are congenital
diaphragmatic hernia (54%), meconium aspiration syndrome
(25%), endothelial disease (10%) (chart 3.1).

According to Janjindamai, the leading cause is meconium
aspiration syndrome 54.6%, the lowest is idiopathic 3% and in this
study the author did not include diaphragmatic hernia in the study.
4.3. The condition of pulmonary arterial hypertension follows the
causes:

In total 80 patients, we measured pulmonary arterial pressure
through echocardiography as 68 (86%) patients. Similar to the study
of Peterson et al., The study of correlation with echocardiographic
index and PPHN treatment, a total of 63 patients, only 54 patients
(86%) had a triple leaf valve and measured get pulmonary artery
pressure. And the average pulmonary artery pressure of patients in
our study was 53 = 15 mmHg similar to that of Petereson et al. (53.44
+ 16.97 mmHg).

4.4. Evaluate treatment results by conventional methods:
4.4.1. Evaluation of improvement of oxygen after treatment times:

According to the study results, it can be seen that the poor
response in the first 24 hours of treatment with conventional methods
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will affect the results of treatment. The highest number of patients
responding to treatment in the first 6 hours (30%).
4.4.2. Outcomes:

Among our 80 patients, the overall mortality rate was 41
(51.2%). The treatment method for ECMO was 3 patients (2 patients
died, 1 patient died). According to author Cam Ngoc Phuong and
colleagues, when studying the treatment of hypoxic respiratory
failure in full and near term infants, the mortality rate was 32%
(16/50 cases).

The main causes of death:

According to our research results, we find that there are three
main causes of death of PPHN patients: infection, multiple organ
failure and pulmonary hypertension. According to our research
results, the leading cause of death is pulmonary hypertension (23/42
accounts for 56%) (table 3.10). And the cause of PPHN and also the
highest mortality rate is congenital diaphragmatic hernia (32/41
deaths accounted for 78%) (table 3.11), and the number of individual
deaths of diaphragmatic hernia is 32 / 40 patients with diaphragmatic
hernia, accounting for 80%).

4.4.3. The level of pulmonary hypertension is related to the results
of treatment:

According to our results, up to 27 cases (39.7%) of patients
had severe pulmonary hypertension. Among patients with severe
pulmonary hypertension, the death rate in this group was 23/27
(85.1%). Although there were 6/68 (8.8%) patients with mild
pulmonary hypertension in the group of our deaths, in these cases the
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cause of death could be due to other causes such as infection, multi-
organ failure.
4.4.4. Blood gas indicators related to treatment results:

Pre-treatment blood gas readings of patients with PPHN
include blood pH, PCO2, PaO2, blood lactate and Ol index were
analyzed in two groups of patients who are living group and death
group, we see blood lactate index There was no difference
between the two groups (p> 0.05).

The results of our study are similar to the research results of the
author Cam Ngoc Phuong et al., In the group that did not meet the
mortality of pH lower (7.21 £ 0.17 compared with 7.30 = 0, 16, p =
0.005) and OI group were higher (58.8 + 4.36 compared to 44.9 + 2.8, p
=0.02).

4.4.5. Factors related to treatment results:

The only multivariate regression analysis results of patients
with PPHN were related to treatment results (95% CI: 0.81-0.97, p
<0.05).

4.5. Evaluate NO inhalation treatment and support ECMO:

In our study, there were 36 patients who had the standard of
using NO gas to treat PPHN, of which 3 patients were supported with
ECMO treatment.

4.5.1. Characteristics of patients treated by inhalation of NO gas
and by conventional treatments:

iNO use:

Of the 36 patients who had to use inhaled NO gas via a ventilator
at a dose of 20 ppm, we did not have a clinical phenomenon of
methamoglobin, and the concentration of NO2 and continuous
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monitoring via NoxBox did not exceed gender. term 5 ppm. The
average time of using NO gas is 105 hours (nearly 4 days) (from 58-
144 hours).

4.5.2. Evaluation of inhalation NO therapy:

4.5.2.1. Respond to NO inhalation treatment according to the causes
of the disease.

According to the evaluation results, response to treatment with
iNO according to the causes of PPHN, we did not see any significant
difference (p <0.05).
4.5.2.3. Change oxygen in the first 24 hours of inhalation therapy
NO:

The patients in the study using NO gas through the ventilator
line initially found changes in oxygen, but a small number of patients
did not change oxygen significantly, especially the group of patients
with the original cause of CDH.

4.5.2.4. Change Ol in the first 24 hours of inhalation NO therapy:

According to our research results, Ol gradually decreased in
the first 24 hours of treatment with NO gas, initially before Ol
treatment, the average decreased to 22 after 24 hours.

4.5.3. iNO therapy outcomes:
4.5.3.1. iNO therapy outcomes:

Treatment was completed among 36 cases, with 12 live cases
(33.3%). Compared with other studies, we found that the survival
rate in treatment of PPHN by our iNO is quite low, probably by two
reasons mentioned above.
4.5.3.2. Results of NO inhalation treatment according to the causes:
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Congenital diaphragmatic hernia with severe pulmonary
hypertension has a high mortality rate, response to treatment with
iNO is very poor, which causes 100% (17 cases) diaphragmatic
hernia in the study group. Our death. The remaining causes such as
endothelial disease, meconium aspiration syndrome, idiopathic,
pneumonia / infection have different survival rates between centers,
but in general, the results show that endothelial disease, syndrome
meconium inhalation responds to treatment with iNO higher and has
a higher survival rate.

4.5.4. Report of PPHN treatment with ECMO support:

Of the three cases supported by ECMO, epidemiology are all
term delivery patients, two female patients, two caesarean patients
and a normal delivery patient, the original cause of PPHN is a
diagnosis of inflammation. lungs / infections, 1 case of congenital
diaphragmatic hernia and an unexplained case (idiopathic).

The patient's condition before supporting ECMO was breathing
HFO machine with high average pressure, blood gas results showed
that the third patient had to be decompensated, PCO2 increased
slightly and arterial oxygen was very low (ca 1 was 51, ca. The
second is 26 and the third is 47 mmHg).

Previous initial indicators supporting ECMO affected treatment
outcomes, in our three cases of ECMO support, deaths were patients
with clinical conditions and more severe blood gas readings such as
pH 7., 17, PaO2 50 mmHg, Lactate over 15 mmol / |, duration of
ECMO support lasting 14 days.

Immediately after being supported with ECMO, oxygen and
blood pressure are as good as when supporting ECMO, the technique
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of running ECMO supports smoothly with the initial support line of
150 ml / kg minutes. After stable ECMO support, vasomotor drugs
are gradually reduced and then cut, ventilator parameters decrease to
the lowest level for lung to "rest" mode - proceed according to the
available guidelines of the team. Circulatory support outside the body
of ELSO (appendix 1). Until the end of support, we did not
experience any complications such as bleeding, obstruction of the
ECMO system.

Patients were evaluated for heart function monitoring,
pulmonary arterial pressure before supporting ECMO and before
stopping or stopping ECMO. In 3 cases, the highest average
pulmonary artery pressure was the first 90 mmHg, the other two were
severe pulmonary hypertension. Before starting ECMO, the first two
cases of pulmonary arterial pressure were slightly increased, no extra
pulmonary shunt, and the third case of diaphragmatic hernia also had
severe pulmonary hypertension and multiple organ failure due to
severe infections. We decided to stop supporting.

The results of the treatment saved the lives of 2 patients, 1 death
patient was a congenital diaphragmatic hernia, the cause of death was
pulmonary artery pressure, infection even though we supported ECMO
with the longest time in 3 shifts of 14 days, but then we decided to stop
ECMO because the patient's assessment was not progressing (table
3.28).

According to the research results of author Lazar, the survival
rate of patients supporting ECMO by PPHN will decrease gradually
over time of support, with an average support time of 7 days survival
rate of 88%; the support period is 10 days; the survival rate is 78%;



28

worship time supports 14 days survival rate is 55% and support time
is 21 days, survival rate is 25%. O’Rourke et al. Conducted a similar
study on neonates with persistent pulmonary hypertension in the
newborn and 90% survival rate in the ECMO group compared to
60% in the ventilator group.

According to Betit and colleagues, since 1980, ELSO has
summarized 23000 cases of supporting ECMO for PPHN patients,
the survival rate of 76%. In particular, the survival rate when
supporting the highest meconium aspiration syndrome 94%, the
survival rate for congenital diaphragmatic hernia is 51%.

CONCLUSION

1. PPHN patients are more common in boys than girls (men account
for 67%).

2. There are 5 main causes of PPHN at the National Hospital of
Pediatrics: syndrome of meconium aspiration, endothelial disease,
pneumonia /infection, congenital diaphragmatic hernia and no
lung cause (black lung disease). The most common cause of
PPHN is congenital diaphragmatic hernia (54%), the lowest is
black lung disease (3%).

3. Treatment of PPHN by conventional methods such as mechanical
ventilation, use of vasopressors to maintain blood pressure in the
system of combination of conventional pulmonary vasodilators
such as lloprost effective after 1 hour of treatment 12.5 Partial
response and 32.2% complete response.

4. NO inhalation of PPHN treatment is effective even for patients
who do not respond to treatment with conventional methods. With
iNO dose of 20 ppm, it is safe to use and does not show toxicity,
methamoglobin. PPHN disease due to congenital diaphragmatic
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hernia poor response to NO inhalation in the treatment of
pulmonary hypertension (death of 17/17 cases). Meconium
aspiration syndrome responds to the highest iNO treatment (7/12
cases).

. Support for ECMO is the last effective method and technique for
treating PPHN (2 cases / 3 cases of ECMO support).

SUGGESTION

Patients diagnosed with PPHN should be treated by
conventional methods, simple, effective, monitoring and
evaluation of using gas when not responding.

Future research is needed to assess the effectiveness of initial
treatment with oxygen, other oral medications.

Study the effect of ECMO technique in supporting PPHN
treatment in Vietnam with a larger sample size.

Widely applied according to the protocol of appointing iNO to
patients with severe PPH who do not respond to treatment of
other measures.
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