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PAT VAN PE

Hoi ching suy ho hép cdp (Acute Respiratory Distress Syndrome:
ARDS) 1a tinh trang bénh ly néng, nguy kich tai cac khoa diéu tri tich cuc,
ké ca nguoi 1on va tré em. Mac du da co nhiéu tién bod trong diéu tri hdi
strc cho bénh nhan ARDS nhung cho dén nay ty 1é tr vong ctia bénh nay
con cao 40 — 60%. Viét Nam la mdt nudc dang phat trién, ty 1€ tré em mic
cac bénh nhidm khuin duong ho hdp do vi khuin hay virus, séc nhiém
khuan, ngd doc, dudi nudc... co nguy co tién trién thanh ARDS con cao.
Truéc day chdn doan ARDS duwa vao tiéu chuin AECC 1994. Nam 2012,
mot tiéu chuin chin doan mdi cho ARDS, goi 1a tiéu chuan Berlin 2012,
duoc cong bd. Tiéu chuin nay duoc danh gia 1a don gian, d& ap dung hon,
cho phép chan doan sém va phan mirc do ning khac nhau cia ARDS nén
gitp tién lugng tot hon. Vi vy néu ap dung tiéu chuan Berlin 2012 c6 thé
gitp cac bac sT nhi khoa, dic biét 1a ¢ cac tuyén dudi co thé nhan biét som
va phén loai bénh nhan ARDS theo mirc d6 nang nhe dé c6 thai do xir tri kip
thoi, gitip giam ty 1& tir vong ctia bénh nay. O Viét nam chwa c6 mot nghién
ctru hé théng nao dugc tién hanh nhim danh gia dac diém lam sang, can lam
sang ctia ARDS va két qua diéu tri hoi chimg suy ho hap cap & tré em theo
khuyén cédo méi cua Hoi nghi Berlin 2012. Vi vy chung toi tién hanh
nghién ctru: "Nghién civu dic diém lim sang, cdn lim sing va két qua diéu
tri hi chirng suy hé hdp cip (ARDS) & tré em theo tiéu chuin Berlin

2012" véi muc tiéu:

1. Mé td ddc diém lam sang, cdn lam sang ciia Hi chirng suy hé hdp cap
(ARDS) 6 tré em theo phén logi ciia tiéu chudn Berlin 2012.

2. Nhén xét két qua diéu tri héi chitng suy hé hdp cap (ARDS) ¢ tré em
theo khuyén cdo Berlin 2012.

3. Xdc dinh mét s6 yéu té lién quan véi ty 1é tir vong ciia hoi chitng suy hé
hdp cap (ARDS) ¢ tré em.



1. Tinh cép thiét cia dé tai

Suy ho hép cip (ARDS) & tré em 14 tinh trang bénh 1y ning né tai cac
khoa diéu tri tich cuc voéi ty 1€ tr vong rat cao. Tiéu chuan chin doan moi
cho ARDS cong bb niam 2012 dwoc danh gia la don gian, dé 4p dung, cho
phép chan doan sém va phan cac mirc d6 ning khic nhau nén giup tién
luong tot hon. Vi vay, mot nghién ctru hé théng vé dic diém lam sang, can
lam sang va cac yéu t6 lién quan véi tir vong ciia ARDS & tré em theo tiéu
chuén Berlin 2012 ¢6 thé gitp cac béac si nhi khoa, dic biét 1a ¢ cac tuyén
dudi c6 thé nhan biét sém va phén loai bénh nhan ARDS theo mirc d§ nang
nhe dé co thai do xir tri kip thoi, gitp giam ty 1é tir vong ctia bénh nay.
2. Nhirng dong gop méi cia ludn an

Luén 4n 1a mot nghién ctru hé thong dau tién vé ARDS & tré em theo
tiéu chuén Berlin 2012. Lun 4n da néu duoc dic diém 1am sang va can lam
sang cua bénh nhan ARDS duogc diéu tri tai khoa hdi stc tich cuc bénh vién
nhi Trung wong & tudi voi bénh trung binh 15,8 + 26,5 thang, véi 45% &
mirc do ning, 92% truong hop do nguyén nhén tai phdi, chii yéu 1a viém
phdi do virus, dic biét lién quan véi soi. V& diéu tri: mic du duoc diéu trj
tich cuc vai cac phuong tién hién dai nhung ty 1€ tr vong con rat cao
(58,2%). Ty 1€ tir vong tuy thudc vao mirc d§ nang cua bénh: tir 27,3% & thé
nhe dén 81,8% & thé nang. Phan 16n tir vong xdy ra trong tuan dau ctia bénh.
Ty 1& bién chimg nhidm khuan bénh vién 1a 28,6%. Cac yéu t6 lién quan dén
tir vong ctia ARDS qua phén tich hdi quy da bién bao gdm: can nguyén khoi
phat ¢6 lién quan dén bénh soi, cac chi s6 PaO2 trude diéu tri < 80mmHg,
P/E <100; S/F <117, 01> 18,5 va OSI > 15, c6 suy da kém theo. Theo doi
chi s6 oxy (OI) va chi s bdo hoa oxy (OSI) trong qué trinh diéu tri ¢ thé
tién doan nguy co tir vong cua bénh ARDS.
3. Bo cuc ciia luin an

Luén 4n gdm 122 trang. Ngoai phan dat van dé (3 trang), phan két luan
(2 trang) va phan kién nghi (1 trang) con c6 4 chuong bao gdm: Chuong 1:
Téng quan 34 trang; Chuong 2: Ddi tuong va phuong phap nghién ctru 16
trang; Chuong 3: Két qua nghién ciru 34 trang; Chuong 4: Ban luan: 32
trang. Ludn an gém 37 bang, 2 so dd, 4 hinh, 10 biéu dd, 160 tai liéu tham
khao (Tiéng Viét: 8; Tiéng Anh: 152).

Chuong 1
TONG QUAN

1.1. Khai niém va cc tiéu chuin chin doan.

Hoi ching suy ho hap cdp (ARDS) dugc mo ta lan dau tién vao nim
1967 boi Ashbaugh véi cac dic diém: suy ho hap xuét hién cap tinh sau mot
t6n thuong tai phdi hay mot ton thuong & co quan khéac, bénh nhan c6 tinh
trang thiéu oxy mau ning, dap timg kém vdi cc bién phap thong khi thong
thuong, trén phim Xquang phdi c6 hinh anh ton thuong phé nang lan toa ca
hai bén phdi, tién trién nhanh giira cac 1an chyp phim. Tuy nhién dén nim
1994, tai Hoi nghi thong nhit chau My - chdu Au vé ARDS méi dua ra tiéu
chuén chan doan cu thé cho hoi chimg nay.

Bdng 1.1. Tiéu chudn AECC 1994

Khoi phat | Cép tinh, tién trién nhanh

Xquang Hinh anh ton thuong mo lan téa 2 bén

nguc

Gidam oxy ALI: PaO»/Fi0O, < 300 khong phu thudc vao micc PEEP

mau ARDS: Pa0,/FiO, < 200 khong phu thudc vao muc PEEP
Tiéu chuan | Ap lyc mao mach phoi bit > 18 mmHg, hodc c6 bang ching
loai trir 1am sang cua tang ap lyc nhi trai

Nam 2012, mét tiéu chuan chan doan madi cho ARDS goi 1a Tiéu
chuin Berlin 2012 (Bang 1.2) dugc cong bd dé thay thé cho tiéu chuin
nim 1994. Tiéu chuin méi nay dugc danh gia la cu thé hon, cho phép
chén doan sém hon va chia ra cac muc do nang nén co gia tri tién lugng
tot hon va c6 thé ap dung cho ddi twong tré em.

Bing 1.2. Tiéu chuén Berlin 2012

RbGIphs C;Qtp }inh t'r.ongvV(‘)nvg 1 tuan, xut hién céc triéu ching
h6 hap mai hodc nang hon.

Xquane neuc Hinh anh tén. thuong mc:y_ lan toa 2 bén phdi khong

quang gt phai do tran dich, xgp phoi hodc u/not.

Ngrgem kA Sliy ho Pép k}lér}g pA’héli do suy :Eim .lioéf qu.?i tai Adjch:

s hép Nf:u kl‘long; co yeu to ’nguy co vcanN siéu am tim dé loai
tru phu phoi do tang ap luc thuy tinh.

Oxy hbéa mau Pa0,/FiO, < 300 véi PEEP hodc CPAP > 5cmH,0

Phan loai + Nhe: 200 < PaO»/FiO, < 300




+ Vura: 100 < PaO,/FiO, < 200
+ Nang: Pa0,/FiO, < 100

1.2. Nguyén nhin ARDS 6 tré em

Hoi ching suy ho hip cip (ARDS) c6 thé khoi phat sau mot tén
thuwong truc tiép dbi véi nhu mo phdi hodc do mot tac nhan ¢ ngudn gde
tir hé thong gian tiép gay ton thwong phdi qua tuan hoan phdi. O tré em,
cac nguyén nhan tai phdi chii yéu van 1a viém phéi do vi khuan hodc virus
va cac nguyén nhan ngoai phdi chu yéu vén 1a sbc, dic biét 1 soc nhidm
khuan.

1.3. Pic diém lam sang, cin 1Am sang cia ARDS

- Dién bién 1am sang cia ARDS thuong tién trién 3 giai doan: khoi
phat, toan phat va hdi phuc. Céac triéu ching khoi phat thuong 1a khong
dac hiéu va duoc danh dau béng su xuit hién cua cac triéu chung ho hép
m&i nhu khé thd, thé nhanh, co kéo co hd hip, nghe phdi co thé co rales
4m cung v6i ton thuong lan téa trén phim Xquang. Giai doan toan phat
thuong kéo dai trong vong 1 dén 2 tuin sau do tily timg bénh nhéan. Trong
giai doan nay hau hét cac bénh nhan ARDS déu co tinh trang thiéu oxy
méu tram trong va can phai th oxy hodc thong khi nhan tao. Cac dau hiéu
dé nhan thiy trén 1am sang gdm: bénh nhan tim hon, SpO, giam va ting
nhu cau oxy trong khi thé vao (FiO,). Céc chi s6 khac gitip danh gi4 sau
hon tinh trang thiéu oxy cta bénh nhan nhu: Pa02, ty 1 PaO2/FiO2, chi
s6 oxygen (OI). Bénh nhéan ciing thudng co biéu hién cua tinh trang suy
chirc ning da co quan, réi loan thang bang kiém toan hoic rdi loan ndi moi
do hau qua ctia suy ho hép. Nhimg bénh nhan qua giai doan toan phat s&
chuyén sang giai doan xo hoa va héi phyc. Thoi gian dé bénh nhéan hdi phuc
hoan toan phu thudc nhiu vao mirc do xo hoa & phdi va cac bién chung do
x0 hoa gay ra.

- Trong céac xét nghiém cén 1am sang, khi mau dong mach thuong co
hién twong giam oxy méau ning: Sa0, va PaO, thuong thap, chénh 4p oxy
gitra phé nang va dong mach (DO,) ting. Hinh anh ton thuong trén phim X
quang ciia ARDS 14 hinh anh ton thuong phé nang va khoang k& ciia phéi,
lan to6a hai bén, va tién trién nhanh theo thoi gian. Cac xét nghiém khac
nhu cong thirc méau, dién giai d6, chic ning gan than, xét nghiém dong
mau thuong khong co tinh chat dac hiéu, co thé giup danh gia bénh ly

nguyén nhan hodc bién ching ciia ARDS hodc gitip danh gia tinh trang
ndi moi cuia bénh nhan.

1.4. Piéu tri ARDS

Bién phéap diéu tri co ban va quan trong nhat cho bénh nhan ARDS van
la thong khi nhan tao. Muc ti€u cua viéc thong khi cho bénh nhan ARDS la
duy tri mirc oxy héa va thong khi vira da, han ché cac tac dong ton thuong
do thong khi nhan tao giy ra. D3 ¢6 nhiéu chién lugc, nhidu phuong thirc va
nhiéu tha thuat thong khi nhan tao da dugc dé cap va nghién ctru nhu: thong
khi nhén tao voi ap luc duong lién tuc cudi thi tho ra (PEEP), thong khi
nhan tao theo chién lugc bao vé phdi vai thé tich khi luu théng (Vt) thap,
thong khi nhan tao theo chién lwoc mé phdi, thong khi nhan tao tan sb cao,
thong khi nhan tao tu thé nim sap... Trong d6 mot s6 chién luge thong khi
da dugc chiing minh c6 tac dung cai thién tinh trang oxy héa mau va lam
giam ty 1¢ tir vong cia ARDS.

Theo khuyén céo ctia Hoi nghi Berlin 2012, thong khi nhén tao bao vé
phdi voi Vit thip két hop voi PEEP van 1a bién phap thong khi chii dao cho
bénh nhan ARDS. Théng khi nhén tao tin s6 cao (HFO) va thong khi nhan
tao tu thé nam sép dugc chi dinh cho cac bénh nhan ARDS nang va that bai
voi thong khi thong thuong. Thubc gian co dugc can nhic chi dinh cho bénh
nhan ARDS ning. Céc bién phap diéu tri hdi strc thuong quy khac nham hd
trg cho phdi dang ton thwong, cai thién cin bang ndi méi, nang doc chirc
ning da co quan, nham giam ti 18 tir vong.

1.5. Mt s6 yéu t6 lién quan véi tir vong ciia ARDS & tré em

D3 c6 nhiéu nghién ctru vé cac yéu td lién quan véi tir vong ciia bénh
nhan ARDS nhiam gitip cac bac si 1am sang tién lugng bénh nhan t6t hon.
Céc nghién ctru tap trung vao mot sb nhom yéu té nhu: mirc do ning cia
bénh nhan ARDS tai thoi diém chuin doan, cac yéu t6 vé co dia va bénh
nén ciia bénh nhén, dap ng véi didu tri va cac tai bién, bién ching trong
qué trinh diéu tri. Cac yéu t6 danh gia mic do ning ciia bénh nhan bao
gém: mirc d6 thiéu oxy (danh gia qua cac chi s SpO,, PaO, mau, ty 18
Pa0,/FiO; , chi s6 OL...), cac thong sé thd may ban dau va nhu cau FiO,,
tinh trang suy da tang cua bénh nhan... Céc yéu td vé co dia/bénh nén dic
biét ciia bénh nhan nhu tién st bénh tat nang né hay sy hién dién cua mot



hodc nhiéu bénh nén dic biét nhu suy giam mién dich, roi loan chuyén hoa
bam sinh... Cac tai bién hodc bién ching trong qué trinh diéu tri nhu: tai
bién ap lyc do thd may (tran khi mang phdi, tran khi trung that), xuét
huyét tiéu hoa, nhiém khuan bénh vién. ..
Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru
Gdm 98 bénh nhan tir 1 thang dén 15 tudi, nhép Khoa diéu tri tich cuc
- Bénh vién Nhi Trung vong dugc chan doan ARDS va diéu tri trong thoi
gian tir thang 1/2014 dén thang 7/2016.
- Tiéu chuén chin dodn va phin logi ARDS: dp dung tiéu chuin
Berlin 2012
= Suy ho hap khoi phat trong vong 1 tudn, xudt hién tridu ching
mdi/nang hon.
= X quang phdi: ¢6 hinh anh ton thuong mo 2 bén phdi khong phai do
tran dich, xep phéi hodc u/nét.
=  Suy ho hép khong giai thich day di do suy tim hodc qua tai dich. Néu
khong c6 yéu t6 nguy co thi can siéu am tim dé loai trir.
= Thiéu oxy: Pa0»/FiO>< 300 véi PEEP/CPAP > 5¢cmH,0.
* ARDS nhe: 200 < PaO,/FiO, < 300 véi PEEP/CPAP > 5cmH,0.
* ARDS vtra: 100 < PaO»/FiO, < 200 véi PEEP > SecmH,0.
* ARDS nang: PaO,/FiO; < 100 véi PEEP > 5¢cmH- 0.
- Tiéu chuin logi trir
= Bénh nhan ARDS d dién bién qua 7 ngay trudc khi nhap khoa.
= Bénh nhan ARDS tir vong rit nhanh (< 2 gié) sau khi vao vién.
= Bénh nhan ARDS c6 kém theo bénh tim bam sinh c6 tim.
2.2. Phuwong phap nghién ciru
Thiét ké nghién ciru: Nghién ctiru mo ta tién ciru, can thiép diéu tri khong
nhom ching.
Phu’o‘qg phdp chon méu: N
- Doi voi muyc tiéu 1: chon mau theo phuong phap toan bd.
- P6i v6i muc tiéu 2: ap dung cong thic tinh ¢& mau trong nghién ctru
xdc dinh ty 1&: n = Z*1 4»  x p(1-p)/&*. Trong d6 a=0,05 va 71 .un
=1,96; p = 0,63 1a ty 1€ tir vong ARDS ¢ tré em theo mdt nghién ctru

nim 2012 cua Phan Hitu Phiic; & = 0,1 14 muc sai sé cho phép. C&
mau tbi thiéu tinh theo cong thirc 1a 89 bénh nhan.

- Dbi voi muc tiéu 3: 4p dung cong thirc tinh ¢& miu trong nghién ciru
so sanh hai ty 1¢.

Ngi dung va cdc bién nghién civu:

- Mot sb dac diém chung cua ddi tuong nghién ctru: tudi, gidi, can ning,
khu vuc séng, tién st bénh, bénh nén/co dia dic biét cua bénh nhan.

- Pic diém 1am sang cua ARDS & tré em:
+ Pic diém khoi phat ARDS ¢ tré em: thoi gian khoi phat, tinh chat
khoi phat, nguyén nhan khai phat.
+ Tinh trang suy ho hép: Nhu ciu thong khi nhan tao (phwong thiic
thd mdy, cac chi sé may thé nhu FiO,, PIP, PEEP, MAP, tan sb tho),
mirc 46 giam oxy méau xac dinh qua cac chi s6: SpOa, PaO,, chi s6
oxygen (Ol = (MAP x FiO; x 100)/Pa0,).
+ Tinh trang huyét dong: nhip tim, huyét 4p, sé thuc van mach
+ Tinh trang suy da tang kém theo

- Pic diém can 1am sang cua ARDS ¢ tré em
+ Xét nghiém khi mau: pH, PaCO2, HCO3 -, BE
+ Xét nghiém cong thirc mau: bach cau, Hemoglobin, tiéu cau.
+ Xét nghiém sinh hoa mau: lactat mau, dudng mau, dién giai do.
+ Xét nghiém dong mau co ban: ty 1€ prothrombin mau, thoi gian hoat
hoa riéng phan thrombin (APTT) méu, fibrinogen mau.

- Két qua diéu tri ARDS 0 tré em
+ Hi€u qua oxy hoa mau sau diéu tri so voi trude didu tri: duoc danh
gia qua sy thay dbi ctia cac chi sb: SpO2, PaO2, PaCO2, P/F, OI sau
diéu tri so v6i trude diéu tri.
+ Ty 1€ tr vong tai khoa diéu tri tich cuc: ty 1€ tr vong chung, tr vong
theo mtrc d6 nang, tir vong theo can nguyén.
+ Thoi diém tir vong
+ Thoi gian diéu tri: thoi gian nam hdi sirc, thoi gian tho may.
+ Bién chimg: tai bién ap luc, nhidm khuan bénh vién, loét do ti de.

- Mot s6 yéu td lién quan véi ty 18 tir vong cia ARDS ¢ tré em
+ Nhom yéu td lien quan dén dac diém cua bénh nhan: nhom tudi,
gi6i, bénh nén va co dia dic biét.
+ Nhom yéu t6 lién quan dén dic diém khoi phat ARDS: thoi gian
khoi phat, tinh chat khoi phat, can nguyén khoi phat.



+ Nhom yéu td lién quan dén murc dd6 nang: muc do thiéu oXy mau
(Sp0O2, Pa02, P/F, S/F, OI, OSI), tinh trang suy da tang kém theo.
+ Nhom yéu tb theo ddi didu tri vai ty 16 tir vong: cac chi sb danh gia
oxy hoéa mau trong diéu trj (P/F, S/F, OI, OSI), bién chung diéu tri.
2.2.4. Phwong phap xir Iy s6 liéu
S lidu dugc phén tich trén phan mém SPSS 16.0
Chuong 3

KET QUA NGHIEN CUU

Trong thoi gian nghién ciu c6 98 bénh nhan du tiéu chuan dugc
dua vao nghién cuu, trong d6 c6 22 bénh nhan & mic d6 nhe (chiém
22,4%), 32 bénh nhan ¢ muc do vira (chiém 32,7%), va 44 bénh nhan ¢
mirc d6 ning (chiém 44,9%).
3.1. Mt s6 dic diém cia ddi twong nghién ciru.

Bdng 3.1. Mét s6 ddc diém cia doéi twong nghién ciru.

Thoi gian khoi phat
(ngdy) 42415 | 38413 | 4314 | 41+1,4
<3 ngay 8 36,4 16 |50,0| 15 [34,1| 39 [39,8]| 0,5
4 — 7 ngay 14 63,6 16 |50,0| 29 [659 | 59 |60,2
Tinh chat kh&i phat
xuét hién méi 17 (77,3 | 17 |53,1| 27 |61,4| 61 62,203
nang lén 5 122,7( 15 |46,9| 17 |38,6| 37 |37,8
Bang 3.3. Nguyén nhdn khoi phat ARDS o tré em
Nhe Vua Nang Chung
Nguyén nhan (n1=22) | (n2=32) (n3=44) (n=98)
n| % n % n % n %
Nguyén nhan tai phoi 19 | 86,4 | 30 93,8 41 |932| 90 |91,8
Viém phoi do vi khuan 1|45 6 [188] 9 [205| 16 |16,3
Viém phoi do virus 12 54,6 | 16 |50,0| 19 [43,2| 47 | 479
Viém phoi chuard cannguyén | 5 (228 | 7 |21,9| 11 [250( 23 |235
Puoi nude, hit sac 1|45 1 3,1 2 4,5 4 | 4,1
Nguyén nhan ngoai phoi 3 (13,6 2 6,2 3 6,8 8 8,2
Soc nhiém khuan 3 (1361 2 |62 1 [23] 6 |61
Séc phan vé 000 0 |00]| 2 (45| 2 |21

3.2.2. Dic diém lam sang
Tai thoi diém chan doan 98 bénh nhan déu di dugc thong khi

nhan tao (91 bénh nhan thd may thong thuong va 7 bénh nhan thé HFO).
- Céc chi s6 tho may tai thoi diém chan doan:
Bdng 3.4. Cdc chi s6 thé mdy & nhém thé mdy théng thuong

Nhe Vua Nang Chung
Dic diém (1=22) | m2=32) | (n3=44) n=98) | P
n | % | n ] %] n] % | n]|%
TBEDL | 22,2+39,1 | 10,8+ 183 | 162 =236 | 15,8 265 0,2
Tudi <12thang | 16 [72,7] 26 |81,3| 32 [72,7] 74 [75,5
(thang)  [13-60thang | 4 |18,2] 5 |156] 10 |22.8] 19 | 194
>60thang | 2 | 90 | 1 |31 ] 2 |45 5 |51
TB+DL 99+77 | 82+4,1 | 88+5,1 | 890+55 |05
Canning [<10 18 [81,8] 27 [844| 35 [79,6] 80 |8L6
(kg) 11-20 2 [ 91| 4 [125] 7 |[159] 13 | 13,3
> 20 2 |91 ] 1 |31 2 |45 5 |51
— nam 17 [77.3] 21 [656] 25 [56.8] 63 [64.3]
nit 5 [22,7| 11 344 19 [43,2] 35 |33,7]
Khu vy séng |Rongthon [ 15 [6821 10 [5941 30 [8.21 64 (6531
- thanh thi 7 |31,8| 13 |40,6| 14 |31,8] 34 |34,7]
Bénh nén hoac |c6 6 (273 I [344] 19 [432136 [367] o
co dia dic biét [khong 16 |72,7] 21 | 656 25 | 56,8 62 | 63,3

3.2. Dic diém 1am sang, cin 1am sang ciia ARDS & tré em

3.2.1. Pic diém khéi phdt
Bdng 3.2. Thoi gian va tinh chdt khoi phat ciia ARDS & tré em

Pic diém

Nhe Vira Nang Chung
(n1=22) | (n2=32) | (n3=44) | (n=98)
n [ % | n|%[n]|%]|n]|%

Nhe Vira Nang Chung
Chi s6 (n1=22) (n2=30) (n3=39) (n=91) p
n | % | n] %[ n] %] n]| %
TB+PL | 652+14,3 | 78,5+ 14,5 | 90,3+14,7 [ 80,3+17,5 | <0,001

FiO, <60 | 11 [500] 8 [266] 5 [12,8] 24 [264
(%) 61-80 | 8 [364] 11 [367] 6 [154] 25 [275
>80 3 1136 11 [367] 28 [71,8] 42 [ 46,1

pp | BEPL| 273446 | 285+33 | 292+63 | 285451 0,3
(em0) =30 [ 17 [77.31 26 [867] 27 169.2] 70 [ 769
>30 5 [227] 4 [133] 12 [30,8] 21 [23.1

PEEP |TB+DPL| 84+26 | 87+26 | 105+33 | 94+30 | 0,01




(cmH,0) <10 17 | 77,3 23 |76,7| 23 |59,0| 63 | 69,2
11-15 | 5 |227] 7 |233| 13 |333] 25 | 275
>15 0 0,0 0 0,0 3 7,7 3 33
WS TB+DBL | 18,0+4,1 19,5+£2,8 | 20,6+4,4 19,6 £3,9 0,04
(emH;0) o oS o O :
(152321?80 TB+DL | 41,1£82 | 40,0£83 | 41,4+82 | 40,9+81 | 07
- Mirc d thiéu oxy méu:
Bang 3.5. Céc chi s6 danh gid mirc @ thiéu oxy méu.
Nhe Vira Nang Chung
Chi sb (n1=22) (n2=32) (n3=44) (0=98) p
n | % n | % n | % n | %
TB+BL | 952+3,1 | 92,4+56 | 88,180 | 91,1+£7,0
Sp0; <90 2 9,1 3 9,4 18 | 40,9 | 23 | 23,5 =
(o) 0,001
>90 20 1909 29 |90,6 | 26 |59,1| 75 | 76,5
TB+DL [128,3+36,5| 88,8+ 11,2 | 57,1+11,9 | 87,9+40,6
Pa0, <60 0 0,0 0 00 | 30 | 682 | 30 | 30,6 <
(mmHg) | 61-80 0 0,0 9 |281| 14 |31,8| 23 | 23,5 0,001
>80 22 100,01 23 | 719 | O 00 | 45 | 459
TB+ DL 8,1+£2,0 17,1+£29 | 35,1£15,0 | 23,1+ 15,2
o <8 8 (364 O 0,0 0 0,0 12 ] 12,2 <
8 -15 10 | 455 10 | 313 3 6,8 | 23 | 23,5 0,001
> 16 0 00 | 22 | 688 | 41 |932| 63 | 643
- Tinh trang huyét dong:
Bdng 3.6. Cdc chi s6 vé huyét dong va thudc vin mach
Nhe Via Néng Chung
Chi sb (n1=22) | (n2=32) | (n3=44) 0=98) | p
n | % n | % n | % n | %
Nhip tim [TB+PL__ |161,2+278]1593+ 18,9/156,7+23,7[1586+ 23,1 |
(lan/  |Binh thuong 3 136 | 15 |469 | 11 [250 | 17 [173 ’
phut)  [Nhanh 19 [864 [ 17 [531] 33 [750] 81 [827
HATT |TB+bDL 94,1 £23,1 | 82,2+ 17,7 | 85,6 + 14,8 | 86,4+ 18,2 | 0,02
(mmHg) |Binh thuomg | 16 | 72,7 | 17 [53,1| 32 | 72,7 | 65 | 663

Thép 6 273 | 15 |469 | 12 | 273 | 33 | 337
S8 thude |0 6 [273] 9 [281| 10 |22,7] 25 |255
van 1 8 364 | 18 |563| 17 |38,6 | 43 |43,9 (0,04
mach >2 8§ 364 | 5 15,6 | 17 | 38,6 | 30 | 30,6
- Tinh trang suy da tang:




Bdng 3.7. Tinh trang suy da tang (ngodi suy hé hap).

Bdng 3.9. Két qua xét nghiém cong thire mdu

A Nhe Vira Niang Chung
So tang suy
(ngodi suy hé hip) (n1=22) | (n2=32) | (n3=44) | (n=98) p
n| % |n| % |[n| % |n| %
Khong suy tang 6 12731 9 |281|10]22,7|25]255
Suy mot tang V 12 | 54,5(23(71,9|27|61,4|62|63,3] 0,05
Suy > 1 tang @ 4 (182|000 | 7 |159|11]11,2
3.2.3. Cac xét nghiém cdn ldm sang
Bdng 3.8. Két qud xét nghiém khi mau
Nhe Vira Nang Chung
Chi s6 (n1=22) (02=32) | (n3=44) (n=98) p
n | % n | % n | % n | %
T™B+bL |7,37+0,11]|7,35+0,117,32+0,13|7,34+0,12
- <1735 9 [40,9| 16 |50,0| 26 |59,1| 51 [52,0
. 735-745) 7 |31,8| 14 [438| 8 |182]| 29 |29,6| 0,06
> 7,45 6 |273| 2 6,3 | 10 |22,7| 18 | 18,4
TB+DL |48,6+21,3|47,3+14,9|49,9+15,9|48,7+16,8
PaCO, [<35 5 |22,7] 3 9,4 3 6,8 | 11 |11,2
(mmHg) 35 - 45 5 (22,7 19 |594| 19 [43,2| 43 [43,9| 0,05
> 45 12 | 54,5] 10 | 31,3 | 22 [50,0| 44 |44,9
TB+DBL | 24,5+3,5 | 23,3+2,7 | 23,6+3,7 | 23,7+3,4
HCO; (<22 3 13,6 | 6 |188 | 12 |273| 21 |214
(mEq/l) (22 -26 13 |59,1| 23 | 71,9 | 23 [52,3| 59 |60,2 0,3
> 26 6 |273] 3 9,4 9 [20,5]| 18 |184
TB+DL |-0,01+5,01|-0,53+3,29|0,52+4,71|0,06+ 4,35
BE <-2 9 [40,9| 10 [31,2| 15 |34,1| 34 |34,7
-2-2 7 |3L,8| 16 |50,0| 8 [182| 31 |31,6
(mEq/1) 0.02
>2 6 |273| 6 |188 | 21 [(47,7| 33 |33,7

Nhe Vua Niang Chung
Chi sb (n1=22) (n2=32) (n3=44) (n=98) p
n | % n | % n | % n | %
Sé6 |TBxPL 119+74 | 11,4+4,5 | 129+81 | 122469
lwong [Binh thuong | 9 [ 409 | 12 [31,6 | 9 | 204 [ 30 [ 288 | .
bach cau Téang 10 | 455 | 23 | 60,5 | 27 | 61,4 | 60 | 57,7 |’
(G/l) |Giam 3 136 3 79| 8| 182 | 14| 135
None do | B+ PL 96,5+ 14,4 [ 958 10,8 | 1003 + 14,2 | 97,9+ 13,2
H‘;n(g /1;) Binh thuong | 17 | 77,3 | 24 | 75,0 | 34 | 773 | 75 | 76,5 |08
&Y [Giam 5 227 ] 8 [250]10] 22,7 | 23 | 235
S6 [TB+PL 251,1+172,9] 282,3+148,7 | 250,8 + 161,3 [ 261,2 + 159,0
luong | Binh thudng | 17 | 77,3 | 25 [ 781 |31 [ 705 | 73 [ 745 |,
tiéu cau ’
(G/l) |Giam 5 1227 7 21,913 295 | 25 | 255
Bdng 3.10. Két qua xét nghiém sinh héa méu
p Nhe Vua Nang Chung
Chi s0 p
n % n % n % n %
n/TB+ DL |20/3,8+5,4(25/2,4+2,9(37/2,9+3,5/82/2,9+ 3,8
Lactat
Binh thuong| 8 [40,0| 14 |56,0 | 23 [62,2| 45 |549 (0,3
(mmol/T)
Ting 12 [60,0| 11 |44,0| 14 |37.8| 37 |45,
n/TB+PL |18/7,1 +3,3|31/6,2 + 1,6(43/6,8 +3,5(92/6,8 + 2,9
Glucose |Binh thuong| 13 | 722 | 20 |64,5| 27 | 62,8 | 60 |652
(mmol/l)| Tang 4 (222 10 |323| 14 |32,6| 28 |304 |09
Giam 1 (56 1 |32 2 |47 4 |43
Pi¢én |Binh thuong| 13 | 59,1 | 18 | 563 | 28 |63,6| 59 |602 09
giaido Bt thuong | 9 [409| 14 [438] 16 [364] 39 [398]




3.3. Két qua diéu tri

Tét ca 98 bénh nhan nghién clru déu duoc didu tri theo mot phéc dd

chung cho bénh nhan ARDS cta Bénh vién Nhi Trung wong dua trén
khuyén cdo ctia Hoi nghi Berlin 2012. Két qué diéu tri nhu sau:

3.3.1. Hiéu qud oxy héa mdau sau diéu tri

- Thay d6i vé SpO; sau diéu tri:
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Biéu db 3.1. Thay déi SpO; trude va sau diéu tri

- Thay d6i vé PaO, sau diéu tri:
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Biéu db 3.2. Thay déi PaO; truéc va sau diéu tri

- Thay d6i vé chi s6 P/F trude va sau didu tri:
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Biéu db 3.3. Thay déi P/F trude va sau diéu tri.

- Thay dbi vé OI trudc va sau diéu tri:
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Biéu dé 3.4. Thay déi OI trwéc va sau diéu tri

3.3.2. T¥ 1é tir vong tai khoa diéu tri tich cuc

- Ty 1€ tr vong chung 14 58,2%.

- Ty 1€ tir vong ctia bénh nhan ARDS mirc d§ nhe 1a 27,3%, bénh nhan
ARDS murc d6 vira la 53,1% va bénh nhan ARDS muc d6 nang 1a 81,8%.
Ty 1€ t& vong cua 3 nhom bénh nhan theo mirc d§ ning khac nhau mot
cach co y nghia véi p < 0,001.

- Ty 1€ t& vong theo nguyén nhan:

Bang 3.11. Ty I¢é tir vong theo nguyén nhdn

Nguyén nhan nS(")ng% I;HI VOIz/gO P

Nguyén nhéan tai phoi (n = 90) 35 |35,7| 55 | 643

Viém phoi do vi khuan (n=16)| 6 [37,5| 10 | 62,5

Viém phdi do virus (n = 49) 20 (40,8 29 | 592

Viém phéi CRNN (n = 21) 8 381 13 | 61,9 | 047

Hit sic, dudi nude (n = 4) 1 [250] 3 | 750
Nguyén nhan ngoai phdi: (n = 8) 6 [750] 2 | 250

Séc nhiém khuan (n = 6) 5 183 1 | 167

Sbc phan vé (n =2) 1 [500] 1 | 500

M. So sanh giita nhém nguyén nhan tai phdi so v6i nhém nguyén nhan
ngoai phéi.
3.3.3. Thoi diém tir vong va thoi gian diéu tri

- Thoi diém tir vong tap trung trong 7 ngay diu va giam dan & tudn
thtr 2. Sau ngay 50 khéng con bénh nhan nao tur vong.

- Thoi gian nam Khoa diéu tri tich cuc trung binh ctia bénh nhéan 1a
13,7 + 8,7 (ngiy), ngin nhit 1a 2 ngay, dai nhat 1a 53 ngay. Thoi gian
thong khi nhan tao trung binh 1a 11,1 + 6,8 (ngay), ngan nhit 1 2 ngay va
dai nhét 1a 41 ngay.

3.3.4. Bién chirng diéu tri

Bang 3.12. Bién chimg diéu tri

Bién chirng n %
Tai bién ap luc 6 6,1
Tran khi mang phoi 5 5,1
Tran khi trung that 1 1,0
Nhiém khuan bénh vién 28 28,6
Viém phdi 19 19,4
Nhiém khuan méau 6,1
Nhi&m khuin mau + Viém phoi 3 3,1
Loét do ti de 16 16,3

3.4. Mt s6 yéu 6 lién quan véi tir vong ciia ARDS § tré em

3.4.1. Lién quan giira mot 0 yéu 10 truéc diéu tri va ty I¢ tir vong.
Bang 3.14. Lién quan giita mot s6 ddc diém dich té va 1y 1é tir vong.

< 2 Séng [Ty vong
Yeéu to p OR (95%CI)
n| % |n| %
Nhom tuoi: <12 th4 30 44

=~ Thang) oY 140,51"1595 1 810,94 (0,34 — 2,61)

> 12 thang| 11 |45,8[13 |54,2

Gioi: nam| 15 {42.9|20|57,1
- ’ >10,5] 1,07 (0,46 - 2,46)

nit| 26 [41,3(37[58,7
Bénh nén/co dia khong| 28 [452[34]548[ [ o
dac biét: co| 13 [36,1|23]639] | (0,63 -3,39)

Bdng 3.15. Lién quan giita déc diém khéi phdt va 1y 1é tir vong ARDS.

Yéu té nS(’an’ Iy —= p | OROS%CD
e o 3 N ) el
iiphic [ wisglenl 14 575 75 o2 2 | 141 057-200
R E LT Y




Viém phdi

co

5 23,817

77,3

lién quan soi:

khong

36 | 46,8 | 40

52,6

3,06 (1,03 —9,14)

Bang 3.16. Lién quan giita SpO: va PaO; trudc diéu tri voi ty 1é tir vong

Bang 3.19. Lién quan giita tinh trang suy da tang va ty 1¢ tir vong.

. s Song Ty vong
Yéu to P OR (95%CI)
n| % [n| %

SpO, | <9216 |29,1 39709
0,004 | 3,39 (1,46 —7,84)

(%) >92|25|58,1|18]41,9

PaO, |[<80(12]22,6|41]|774
<0,001 | 6,19 (2,55 —15,03)

(mmHg) | >80 |29 | 64,4 | 16 | 35,6

., Séng Ty vong
Yéu tb p | OR (95%CI)
n % n %
Suy da tang khong| 17 | 68,0 | 8 | 32,0 S 3,78
trude diéu tri co| 24 [329] 49 [67.1] (1,47-9,72)

Bang 3.17. Lién quan giita S/F va P/F voi ty 1¢é tir vong.

Y Song Ty vong
Yéu to p OR (95%CT)
n % n %
>100 | 31 | 60,8 | 20 | 39,2
P/F 0,001 | 5,74 (2,34 — 14,06)
<100 | 10 21,3 37 78,7
>117 | 26 | 553 | 21 | 46,7
S/F 0,009 | 2,97(1,29 — 6,83)
<117 | 15 | 44,7 | 36 | 553

Bang 3.18. Lién quan giita Ol va OSI voi ty 1 tir vong.

., Song Ty vong
Yéu to p OR (95%CI)
n| % | n %

<185]29|644 |16 | 35,6

Ol <0,001 | 6,19 (2,55-15,03)
>18,5|12 (22,6 |41 | 77,4
<15]26|66,7 | 13| 333

OSI <0,001 | 5,87 (2,42 —14,24)
>15]15|254 |44 | 74,6

- Phan tich da bién lién quan giita cac yéu t6 trudc didu tri voi ty 16 tir vong:

Bdng 3.20. Két qua phan tich da bién cdc yéu té treée diéu tri

Yéu té p OR 95%CI

Cin nguyén viém phoi lién quan séi | 0,01 | 6,00 1,54 — 23,37
SpO; trude diéu tri < 92% | > 0,05 Khong c6 y nghia
Pa0, trudc diéu tri < 80 mmHg | 0,001 | 4,84 1,89 — 12,38

S/F trude didu tri < 117 | 0,02 | 2,94 1,32 - 6,80

P/F trudc diéu tri < 100 | 0,001 | 4,17 2,10 -8,29
OSI trude diéu tri > 15 | 0,002 | 4,51 1,75-11,62

OI trugc diéu tri > 18,5 | 0,03 | 3,19 1,09 -9,31

Co6 suy da tang trudc diéu tri | 0,009 | 4,64 1,47 — 14,61

3.4.2. Lién quan giiva mét so yéu to theo déi khi diéu tri va ty I¢ tir vong.

Bang 3.21. Lién quan giita theo doi P/F, S/F, OI va OSI voi ty I¢ tir vong.

e Y 1¢($ N P OR (95%C)
(1]
> 100 40,6
P/F : -
/ <100 75,7 <0,001 4,55 (3,66 — 5,66)
> 117 38.9
SIF : -
<117 75,4 <0,001 4,83 (3,84 - 6,07)
Ol | =185 36,7 <0,001 | 5,54 (428 7.,16)




>18,5 76,2

<15 31,1

(@l >15 75,2

<0,001 6,71 (5,16 — 8,71)

Bang 3.22. Lién quan giita bién chirng diéu tri va 1y 1é tir vong.

X4 Song | Ty vong
Yéu t OR (95%CI
éu to T 1ol % p (95%CI)
Bién ching nhiém c6| 7 [25,0]21(75,0
. : 0,04 2,83 (1,07-7,52
khuan bénh vién: khong| 34 |48,6|36(51.4 ( )
) co| 1 [16,7] 5833
Tai bién ap lyc: ’ 10,2 3,85 (0,43 —34,24
e knong| 40 [43.552[565] 2 |23 @ 24)

- Phén tich da bién lién quan giita cac yéu t6 theo ddi diéu tri véi ty 1é tir vong:

Bdng 3.23. Két qua phan tich da bién cdc yéu t6 theo doi diéu tri

Yéu t6 p OR | 95%CI
P/F 0,2 Khoéng c6 y nghia
S/F 0,5 Khoéng c6 y nghia
0] 0,01 1,91 1,14-3,19
OSI 0,001 3,35 2,13 -5,28
Bién chimg nhiém khuan bénh vién 0,3 Khoéng c6 y nghia

- Gitra OI va OSI ¢6 mdi turong quan chit ché véi p = 0,001 va hé s6 twong
quan r = 0,807.

Ol

osl

Chuong 4
BAN LUAN
4.1. Pic diém 1am sang va cin 1am sang cia ARDS & tré em

- Két qua nghién ctru cho thdy ¢ mirc do ning chiém ty 1& cao
(44,9%). C6 thé do nghién ctru cta chung t6i duoc tién hanh tai Khoa diéu
tri tich cuc cua mot bénh vién tuyén trung wong, cac bénh nhan khi nhap
vién thuong da qua cac tuyén didu tri va thoi gian bi bénh ciing kéo dai.

- Tudi trung binh ciia bénh nhan 1a 15,8 thang va tudi nhi nhi (< 12
thang) chiém ty 1& cao (75,5%). Khong co su khac biét vé tudi trung binh
gitra 3 nhom bénh nhan nhe, vira va nang cho théy muc do nang cua bénh
nhan khong lién quan véi d tudi ciia bénh nhan. C6 mot ty 1€ cao (36,7%)
bénh nhan c6 bénh nén hoidc co dia dic biét nhu dé non, suy dinh dudng
hoac ¢6 bénh man tinh kém theo.

- Két qua ciru cho thdy thoi gian khoi phat cia bénh nhan ARDS la
tuong ddi dai, trung binh 1a 4,1 ngay. C6 thé do nghién ciru nay duoc thuc
hién tai Bénh vién tuyén trung wong, hau hét bénh nhan dugc didu tri qua
céc tuyén. Tuy nhién thoi gian khoi phat chua cho thdy c6 lién quan dén
mirc 40 nang cua ARDS.

- ARDS ¢ tré em chu yéu khoi phat do cic nguyén nhan tai phoi,



chiém dén 91,8%. Cac nguyén nhan giy ngoai phdi chi chiém 8,2%.
Trong sO cac nguyén nhan tai phoi thi viém phoi do virus chiém ty 1¢ cao
nhit (47,9%). Trong nghién ctru niy cta ching toi c6 mot ty 1& cao bénh
nhan ARDS khéi phat do viém phdi lién quan virus séi (22 bénh nhén,
chiém 22,4%). Tuy nhién ty 1¢ nay c¢6 thé khong phan anh dung cin nguyén
gy ARDS ¢ tré em do tai thoi diém nghién ctru tai Ha No6i co dich séi va
hau hét cac bénh nhan séi co bién ching nang dugc diéu tri tai Bénh vién
nhi trung wong.

- Mirc d6 suy ho hép tai thoi diém chan doan: tat ca bénh nhan cta ching
t6i déu c6 tinh trang thiéu oxy mau ning va can thong khi nhan tao (91 bénh
nhan dugc thd may thong thuong va 7 bénh nhan thd may HFO). So sanh cac
chi sb phan anh muc oxy hoa & ba nhdm bénh nhan nhe, vira va nang chung
to1 théy tat ca cac chi sb Sp0,, Pa0, va Ol déu co sy khac biét mot cach o
rét voi p < 0,001. Két qua trén cho thay hau hét cac chi sb oxy hoa mau sir
dung trén 14m sang déu phan anh mic d6 ning cta bénh nhan ARDS.

- Pic diém vé suy da tang: nghién ctru ciia chung t6i ¢ mot ty 1& 1on
bénh nhén c6 suy da tang kém theo suy hd hip (74,5%), trong d6 cha yéu
1a suy chirc ning tuan hoan. Mot s6 bénh nhan ¢6 kém theo suy than hodc
suy gan. Diéu nay cho théy tinh chat nang né ciia bénh nhan ARDS.

- Két qua xét nghiém khi mau ciia bénh nhén cho thiy c6 mot ty 18
cao bénh nhan ARDS c6 biéu hién rdi loan thang béng kiém toan & muc
mat bu tai thoi diém chan doan. Trong d6 chii yéu bénh nhén c6 tinh trang
nhiém toan. Két qua xét nghiém vé PaCO, méu ciing cho thiy hau hét cac
bénh nhan déu c6 tinh trang ting CO, kém theo. Tuy vay mirc PaCO; ting
duoc coi la chép nhan duoc & bénh nhan ARDS.

4.2. Két qua diéu tri ARDS & tré em ) )

- Hiéu qua oxy héa mau sau diéu tri: qua theo doi mot so chi sO oxy
hoa mau trong 7 ngay dau diéu tri bénh nhan ARDS, ching t6i thdy cac
chi sb danh gia mirc d oxy hoa mau nhu SpO2, PaO2, P/F, Ol déu cho
thdy c6 xu hudng cai thién sau didu tri so voi trudce diéu tri. Sy cai thién
cta cac chi s6 nay 1a ré rét hon & nhom bénh nhan séng. Trai lai & nhém

bénh nhan tir vong sy cai thién 1a khong ro rét. Thoi diém nhan théy su cai
thiét rd nhét 1a tir ngay thir 3 sau diéu tri.

- Ty 1€ tir vong chung cta bénh nhan ARDS trong nghién ciru ndy cia
ching t6i 1a 58,2%. Két qua trén 1a tuong dwong vé6i két qua ciia mot s6
nghién ciru truée day tai Viét nam va khu vue Chau A. Tuy nhién hau hét
cac nghién ctru trén tré em & Chau Au hodc Chau MY lai cho thay ty 18 tir
vong thip hon ctia chiing t6i. K&t qua nghién ctru ciing cho thay ty 18 tir
vong ctia ba nhom bénh nhan nhe, vira va nang khac nhau mét cach rd rét
v6i p < 0,001. Pidu d6 cho thiy viéc chia cac mic do ning cia ARDS
theo tiéu chuan Berlin 2012 cho phép tién luong t6t hon. Viéc tmg dung
phan loai nay trong thyuc té 1am sang s& giup cac bac sy chan doan som,
can thiép diéu tri sém & giai doan nhe s& gitip cai thién tir vong ctia ARDS.

- Thoi diém tir vong ctia bénh nhan ARDS tap trung cha yéu vao tuan
dau cta bénh, twong tmg véi giai doan phil, xuét tiét va giai doan ting sinh
cta sinh 1y bénh ARDS, ciing tuong ung voi giai doan khoi phat va toan
phat trén 1am sang ctia ARDS. Bénh nhan tir vong trong giai doan nay chu
yéu 14 do thiéu oxy mau trdm trong va viéc tap trung cic bién phép cai
thién oxy héa mau cho bénh nhan s€ gitp cai thién tir vong ciia bénh nhan
ARDS trong giai doan nay. Bénh nhan tir vong ¢ giai doan sau 10 ngay
chu yéu 1a do hau qua suy da tang hodc do cac bién chirng nhim khuan
bénh vién. Cac bién phap diéu trj tich cuc va toan dién tinh trang suy da
tang va viéc kiém soat nhiém khuan bénh vién s& giup cai thién ty I¢ tir
vong ciia bénh nhan ARDS trong giai doan nay. Két qua nghién ctru ciing
cho thiy thoi gian diéu tri cia bénh nhan ARDS thuong kéo dai nén chi
phi diéu tri cho bénh nhan rt cao. Thai gian diéu tri sau hdi stc ciia bénh
nhan ARDS ciing thuong kéo rat dai.

- C6 mot ty 1é nho (6,1%) bénh nhan ARDS c6 tai bién vé ap luc
trong qué trinh thong khi nhan tao. C6 28,6% s6 bénh nhan c6 bién ching
nhiém khudn bénh vién. Thoi gian diéu tri cang dai thi nguy co nhiém
khuén bénh vién cang cao. Cac vi khun gy nhiém khudn bénh vién van
chi1 yéu 14 A. baumannii va K. pneumoniae.



4.3. Mt s6 yéu to lién quan véi tir vong ciia ARDS ¢ tré em

- Lién quan gitra mot so yéu to truoc diéu tri voi ty 1é tir vong:

Qua phan tich don bién mot s yéu t6 trude diéu tri, chung t6i nhan
thiy nhom tudi, gidi, bénh nén/co dia dic biét cua bénh nhan va dic diém
khoi phat, thoi gian khoi phét, can nguyén khoi phat chua cho thiy co lién
quan véi tir vong cia ARDS. Cac chi sb danh gia muc d6 thiéu oxy déu
cho thiy c6 lién quan chit ché véi tir vong cia ARDS. Cu thé: SpO, <
92%, PaO, < 80 mmHg, P/F <100. S/F <117, OI > 18,5, OSI > 15. Bénh
nhén cé suy da tang tai kém theo cling lam tang tir vong ciia ARDS.

Két qua phan tich da bién cho thdy yéu t6 khong thuc su lién quan voi
ty 1& tir vong 1a SpO; tai thoi diém trude diéu tri < 92 va 3 yéu td ¢ lién
quan véi ty 18 tir vong 14 can nguyén viém phdi lién quan s6i, mic do thiéu
oxy mau trude diéu tri (PaO; trude diéu tri < 80 mmHg, P/F trude diéu tri <
100, S/F trude diéu tri < 117, OI trude diéu tri > 18,5, OSI trude diéu tri >
15) va o6 tinh trang suy da tang kém theo.

- Lién quan giita theo doi P/F, S/F, OI va OSI vai ty I¢é tir vong:

Chung t6i khéo sat mdi lién quan giira viéc theo ddi 4 chi sé oxy hoa
méu 1a P/F, S/F, OI va OSI trong khi diéu tri vi tir vong cia ARDS nham
danh gia kha ning tién doan tir vong cta cac chi sb nay. Két qua cho thiy
ca 4 chi s6 nay déu c6 lién quan chat ch& véi ty 16 tir vong ciia ARDS véi
p < 0,001. Bién chimg nhidm khuén bénh vién ciing cho thiy c6 xu hudng
lam ty 1& tir vong cia ARDS & tré em. Tuy nhién sau khi tién hanh phan
tich da bién chiing t6i thay chi co hai chi s6 theo dai 1a OI va OSI thyc su
lién quan véi ty 18 tir vong cia ARDS & tré em. Hai chi s6 nay c6 mdi
tuong quan kha chit ch& (hé sb twong quan 14 0,807) trong qué trinh theo
ddi bénh nhan nén c6 thé khuyén céo sir dung mot trong hai chi s 1a OI va
OSI trong theo ddi diéu tri va tién doan tr vong ciia bénh nhan ARDS.
Thyec t& OSI 1a chi s6 do khong x4m 14n, cho phép danh gia nhanh hon va
theo doi duoc lién tuc nén dé 4p dung hon. Diéu nay 1a rét c6 ¥ nghia
trong diéu tri ARDS ¢ tré em do nhiing kho khan trong viéc thyc hién cac
thi thuat xdm 14n. Didu nay ciing c¢6 ¥ nghi thuc té ddi voi cac bénh vién

tuyén dudi khi diéu kién thyuc hién xét nghiém khi mau con kho khan.
4.4. Mot s0 han ché cia deé tai: o

- Hau hét cac bénh nhan nghién ciru thoi gian dién bién bénh kéo dai
va da duoc can thiép diéu tri, thd may nén c6 thé 1am thay ddi cac chi sb
1am sang va xét nghiém tai thoi diém chan doan.

- Thoi diém nghién ctru xay ra dich séi, trong d6 ¢6 nhiéu bénh nhan
ARDS lién quan v6i bénh soi ning c6 thé lam thay d6i két qua nghién ciru
vé ddc diém 1am sang, can 1am sang va can nguyén ciia ARDS & tré em.

- Sb bénh nhan ARDS do cin nguyén ngoai phdi chiém ty 1é it nén
kho so sanh vé dic diém 1am sang, can 1am sang va két qua diéu tri giira
hai nhém cén nguyén ARDS ¢ tré em.

- Nghién ctru chua thé hién dwoc mbi lién quan cua mot s6 yéu t6 nhu tinh
trang qué tai dich, diém PRISM, diém PELOD véi tir vong ciia ARDS & tré em.

KET LUAN

Nghién ctru tién ctru 98 bénh nhi dugc chan doan ARDS theo tiéu
chuén Berlin 2012 diéu tri tai Khoa diéu tri tich cuc - Bénh vién Nhi

Trung vong, dé tai rat ra mot so két ludn sau:

1. Pic diém 1am sang, can 1am sang cia ARDS & tré em theo phéan loai
Berlin 2012: ARDS ¢ tré em khoi phat chii yéu 1a do cin nguyén tai phoi,
trong d6 viém phéi do virus chiém ty 1€ cao. Ty 1€ bénh nhan & mirc do
ning chiém ty 1¢ cao (44,9%). Mirc d6 ning cia ARDS chua thiy c6 lién
quan Vv&i cin nguyén va thoi gian khoi phat. Cac bénh nhan déu c6 tinh
trang giam oxy mau ning thé hién qua cac chi sé SpO,, PaO,, OI va
thuong kém theo tinh trang suy da tang (74,5%), toan méau mét b (52%), ting
CO; méau (49%).

2. Két qua diéu tri ARDS ¢ tré em: sau diéu tri cac chi s6 oxy héa mau &
nhém bénh nhan séng déu co xu hudng cai thién so vaoi trude diéu tri
nhung & nhém tir vong khong thdy su cai thién rd rét. Ty 16 tir vong cua
ARDS 1a 58,2% (nhe 27,3%, vira 53,1% va ning 81,8%). Thoi diém tir



vong tap trung chu yéu trong 7 ngay dau diéu tri. Thoi gian nim Khoa
diéu tri tich cuc trung binh 1a 13,7 ngay, thoi gian thong khi nhéan tao trung
binh 1a 11,1 ngay. Ty 1 bién chimg nhiém khuan bénh vién 13 28,6%, tai
bién 4p lyc do thé may 14 6,1%.

3. Mot s6 yéu td lién quan vai ty 1& tir vong ciia ARDS & tré em bao
gdm: can nguyén khoi phat lién quan soi, PaO, trude diéu tri < 80 mmHg, chi
s6 P/F trude diéu tri < 100, chi sé S/F true diéu trj < 117, chi s6 OI trude
didu tri > 18,5, OSI trude diéu tri > 15, bénh nhan c6 suy da tang kém theo.
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1
PREAMBLE

Acute Respiratory Distress Syndrome (ARDS) is serious and critical
disease condition in the intensive care departments, occurring in both
adults and children. Although Although there has been much progress in
intensive car for ARDS patients so far mortality rate of this disease is still
high that is 40-60%. Vietnam is a developing country, the rate of children
with bacterial or viral respiratory infections, septic shock, poisoning,
drowning ... is at high risk of developing ARDS.

Previously, ARDS diagnosis was based on AECC 1994. In 2012, a new
diagnostic standard for ARDS, called Berlin 2012 was published. This
standard is considered to be simpler, easier to apply, allowing for early
diagnosis and different levels of severity of ARDS, which helps to have
better prognosis. Therefore, if the Berlin 2012 is used, it is possible to help
the pediatricians, especially in the lower levels, to identify and classify
ARDS patients according to their severity in order to solve it in timely
manner with the right method resulting in reducing the mortality rate of this
disease. In Vietnam, no systematic study has been conducted to assess the
clinical and subclinical characteristics of ARDS and its treatment results in
children recommended by the Berlin 2012 Conference.

As a result, we have researched: “Research clinical and subclinical
characteristics and treatment results of ARDS in children according to
Berlin 2012” with following objectives:

1. Describe clinical and subclinical characteristics of ARDS in children

according to Berlin 2012.

2. Comments on treatment results of ARDS in children as recommended
by Berlin 2012.
3. Identify some factors associated with the mortality ratio of ARDS in

children.



1. Rationale of the research

ARDS in children is a serious disease in the intensive care departments
with very high mortality rate. The new diagnostic standard for ARDS
published in 2012 is evaluated as simple, easy to apply, allowing early
diagnosis with different levels of severity, which help to have better
prognosis. Therefore, a systematic study of clinical, subclinical
characteristics and mortality-related factors of ARDS in children
according to the Berlin 2012 may help pediatricians, especially those in
lower level, to early identify and classify ARDS patients according to their
severity in order to solve it in timely manner with the right method
resulting in reducing the mortality rate of this disease.

2. New contributions of the dissertation

The dissertation is the first systematic study on ARDS in children
according to Berlin 2012. The dissertation has identified the clinical and
subclinical characteristics of ARDS patients treated in the intensive care
departments of Vietnam National Children Hospital at the average age of
15.8 +26.5 months, with 45% at serious level, 92% of the cases due to lung
causes, mainly viral pneumonia, especially related to measles. Regarding
treatment: despite intensive care with modern facilities the mortality rate is
still very high (58.2%). Mortality rate depends on the severity of the disease:
from 27.3% in mild to 81.8% in severe form. Most deaths occur during the
first week of illness. The rate of hospital infection is 28.6%. The factors
related to mortality of ARDS by multiple regression analysis include: origin
related to measles, pre-treatment indicatoprs PaO2 < 80mmHg, P/E < 100;
S/F <117, OI > 18,5 and OSI > 15, with mmultiple organ failure. Oxygen
index (OI) and oxygen saturation index (OSI) found during treatment
process may help predict the risk of death in ARDS patients.

3. Structure of the dissertation

The dissertation consists of 122 pages. In addition to the preamble (3
pages), the conclusion (2 pages) and the recommendation (1 page) it has 4
chapters including: Chapter 1: Overview with 34 pages; Chapter 2: Object
and research method with 16 pages; Chapter 3: Research results with 34
pages; Chapter 4: Discussion with 32 pages. The dissertation consists of 37
tables, 2 diagrams, 4 figures, 10 charts, 160 documents of reference
(Vietnamese: 8; English: 152).
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Chapter 1
OVERVIEW

1.6. Concept and criteria of diagnosis

ARDS was first described in 1967 by Ashbaugh with the
characteristics: acute respiratory failure after a lung injury or a injury in
other organ, the patient has severe hypoxemia, poor response to
conventional ventilation measures, chest radiograph images showed diffuse
alveolar damage in both sides of the lung, rapid evolution between the times
of radiography. However, in 1994, at the American-European Consensus
Conference (AECC) on ARDS, the specific diagnostic criteria for this
syndrome were given.

Table 1.1. AECC 1994

Onset Acute, quick evolution

Chest X- Presence of bilateral infiltrates

ray

My ALI: PaO»/Fi0, <300 regardless PEEP level
ARDS: Pa0,/Fi0, < 200 regardless PEEP level

Exclusion Pglrponm:y artery Wnge pressure .2 18 mmHg, or there is
clinical sign of left atrial hypertension.

In 2012, a new diagnostic criterion for ARDS called Berlin 2012
(Table 1.2) was published to replace the criterion in 1994. This new
criterion was assessed as more specific, enabling early diagnosis and the
severity levels are classified resulting in better prognosis and may be
applied to children.

Table 1.2. Berlin 2012 Criterion

Acute onset within 01 week with new or more

Onset . .
serious respiratory symptoms.
Bilateral opacities on chest X-ray which were not
Chest X-ray fully explained by effusions, lung collapse or
nodules.
Cause of Respiratory failure not caused by cardiac failure or

fluid overload. Echo-cardiography, if needed, to

respiratory failure . :
P Y rule out cardiogenic pulmonary edema.

Hypoxemia Pa0,/FiO, < 300 with PEEP or CPAP > 5cmH,0
+ Mild: 200 < PaO,/FiO; < 300
Classification + Moderate: 100 < PaO./FiO, < 200

+ Severe: PaO,/Fi0, < 100




1.7. Cause of ARDS in children

ARDS may be triggered after a direct injury to lung parenchyma
or by an indirect system-derived agent causing lung damage through
pulmonary circulation. In children, lung-related causes are mainly
bacterial or viral pneumonia and non-pulmonary causes are mainly
shock, especially septic shock.

1.8. Clinical and subclinical characteristics of ARDS

- The clinical course of ARDS usually undergoes 3 stages: onset, full
development and recovery. Onset symptoms are usually nonspecific and
marked by the signs of new respiratory symptoms such as dyspnea, rapid
breathing, respiratory muscle retractions, moist rales lung sounds may be
heard with bilateral infiltrates on X-ray film. Full development stage
usually lasts within 1 to 2 weeks depending on each patient. In this stage,
most ARDS patients have severe hypoxia and need oxygen or mechanical
ventilation. Clinically recognizable signs include: the patient looks pale
gray, reduction of SpO2 and needs more oxygen to breath (FiO2). Other
indicators help further assess the patient's hypoxia such as PaO2, PaO2 /
FiO2 ratio, oxygen index (OI). Patients also have signs of multiple organ
dysfunction, acid-base disorder as a result of respiratory failure. The patients
who go through the full development will move to the stage of fibrosis and
recovery. Full recovery depends much on the level of pulmonary fibrosis
and its complications

-In the subclinical tests, arterial blood gas usually has severe
hypoxemia: SaO2 and PaO2 are often low, the oxygen pressure
difference between the alveolus and artery (DO2) increases. The injury
image on the X-ray of ARDS is the alveolar lesions and interstitial
spaces, spreading to both sides and evolving rapidly. Other tests such as
blood counts, electrolytes, liver and kidney function, coagulation tests
are usually not specific to help assess the cause or complication of
ARDS or homeostasis of the patients.

1.9. Treatment of ARDS

The most basic and important treatment for ARDS patients is still
mechanical ventilation. The goal of ventilation for ARDS patients is to
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maintain adequate oxidation and ventilation levels, limiting the impact from
mechanical ventilation. There have been many strategies, methods and
mechanical ventilation procedures mentioned and studied such as:
mechanical ventilation with positive end-expiratory pressure (PEEP), lung
protective ventilation with low tidal volume (Vt), mechanical ventilation by
lung opening strategy, high frequency oscillatory ventilation, prone
ventilation ... some of which have been proved to improve blood oxidation
and reduction of mortality ratio caused by ARDS

As recommended by Berlin 2012 Conference, lung protective
ventilation with low tidal volume (Vt) in combination with PEEP remains
the primary ventilation method for ARDS patients. High high frequency
oscillatory ventilation (HFO) and prone ventilation are indicated for severe
ARDS patients and unsuccessful with conventional ventilation methods.
Muscle relaxants are considered for the severe ARDS patients. Other
conventional treatments are to support the damaged lung, improve
homeostasis, support multi-organ function and reduce mortality.

1.10. Some factors relating to mortality in children caused by ARDS

There have been many studies in the factors associated with
mortality of ARDS patients to help clinicians better make prognosis of the
patients. The studies focused on a number of factors such as the severity of
ARDS patients at the time of diagnosis, host factor and underlying disease
of the patient, response to treatment and complications during treatment
process. The factors assessing the severity of patients include: degree of
hypoxia (assessed by the SpO2, PaO2 blood index, PaO2 / FiO2 ratio, OI
index ...), initial ventilation parameters and FiO2 demand, multi-organ
failure status of patients ... Special host factors and underlying diseases of
the patient such as history of severe illness or the presence of one or more
underlying diseases such as immunodeficiency diseases, congenital
metabolic disorders ... accidents or complications during the course of
treatment such as: complications due to ventilation (pneumothorax,
pneumomediastinum), gastrointestinal hemorrhage, hospital infection ...
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Chapter 2
OBJECT AND RESEARCH METHOD

2.1. Object of the research
98 patients at the age of 1 month - 15 year old, hospitalized into
Intensive care department — Vietnam National Children Hospital,
diagnosed ARDS and treated from 01/2014 to 7/2016.
- Criteria for ARDS diagnosis and classification: applying Berlin 2012
= Onset of respiratory failure within 01 week, new/more serious
symptoms appear.
» Lung X-ray: Bilateral opacities on chest X-ray which were not fully
explained by effusions, lung collapse or nodules.
= Respiratory failure not caused by cardiac failure or fluid overload.
Echo-cardiography, if needed, to rule out cardiogenic pulmonary
edema.
* Hypoxemia: PaO2/FiO.< 300 véi PEEP/CPAP > 5cmH:0.
* Mild ARDS: 200 < PaO»/FiO, < 300 with PEEP/CPAP > 5cmH,0.
* Moderate ARDS: 100 < PaO,/FiO, < 200 with PEEP > S5cmH,0.
* Severe ARDS: PaO»/FiO, < 100 with PEEP > 5cmH,0.
- Exclusions
=  ARDS patients who have suffered the disease more than 7 days
before hospitalization.
= ARDS patients died quickly (< 2 hours) after hospitalization.
= ARDS patients have congenital cardiac disease with pale gray.
2.2. Research methods
Research design: Descriptive - prospective study, interventional non-
control treatment.
Sampling method:

- Objective 1: Total selection.

- Objective 2 and 3: using the formula for calculating sample size in the
research to determine: n =Z? 42 x p(1-p)/&*, where 0=0,05 and Z,
w2 =1,96; p = 0,63 is the mortality ratio of ARDS in children according
to a research carried out in 2012 by Phan Huu Phuc; & = 0,1 is an
allowable tolerance. The minimum sample size calculated with the
formula is 89 patients.

- Objective 3: using the formula for calculating sample size in the
research to Identify some factors associated with the mortality ratio.

Content and variances of the research:
- Some general characteristics of the objects researched: age, gender,
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weight, living location, medical history, special underlying disease
/host factor of the patients.

- Clinical characteristics of ARDS in children:
+ Onset of ARDS in children: time, characteristics and cause of onset.
+ State of respiratory failure: Need of mechanical ventilation (using
ventilator with the indicators FiO,, PIP, PEEP, MAP, breathing rate),
hypoxemia level is determined with the indicator: SpO,, PaO,, oxygen
index (Ol = (MAP x FiO; x 100)/Pa0,).
+ Hemodynamic characteristic: heart rate, blood pressure,
Vasopressors.
+ Followed by multiple organ failure.

- Subclinical characteristics of ARDS in chidlren:
+ Blood gas tests: pH, PaCO2, HCO3 -, BE
+ Blood formula tests: leucocyte, Hemoglobin, glomelure.
+ Serum biochemistry: lactate, glucose, electrolyte analysis.
+Basic coagulation test: blood prothrombin rate, specific activation
time of thrombin (APTT), blood fibrinogen.

- Treatment results of ARDS in chidlren:
+ Oxygenation efficiency after treatment: evaluated by the change in
the indicators: SpO2, PaO2, PaCO2, P/F, OI after treatment in
comparison with that before treatment.
+Mortality rate in the intensive care department: overall mortality,
mortality due to severity level, etiologic death.
+ Time of death.
+ Treatment period: intensive care period, ventilation period.
+ Treatment complications and their occurrence time: complication
due to pressure, hospital infection, pressure ulcers.

- Some factors relating to formality rate of ARDS in chidlren
+ Group of factors relating to characteristics of the patients: age,
gender, special underlying disease and host factor.
+ Group of factors relating to the onset of ARDS: time, characteristics,
cause of onset.
+ Group of factors relating to the severity level: level of hypoxemia
(Sp0O2, Pa02, P/F, S/F, Ol, OSI), multiple organ failure.
+ Group of factors monitored during the course of treatment with the
formality rate: indicators for evaluating the oxygenation during the
course of treatment (P/F, S/F, OI, OSI), complications.

2.2.4. Data processing method

The data are analyzed using the software SPSS 16.0
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Chapter 3
RESEARCH RESULTS

During the research, there were 98 patients appropriate for the
research, among these, 22 were at mild level (accounting for 22.4%),
33 were at Moderate level (accounting for 32.7%), and 44 were at
Severe level (accounting for 44.9%).

3.1. Some characteristics of objects in the research.

Table 3.1. Some characteristics of the objects.

9
3.2. Clinical, subclinical features of ARDS in children

3.2.1. Onset characteristics

Table 3.2. Time and nature of ARDS Onset in children

Mild Moderate Severe General
Features (n1=22) (n2=32) (n3=44) (n=98) o
n ‘ % n ‘ % n | % | n ‘ %
Average + 0.2
o 222+39.1[10.8+18.3|16.2+23.6|15.8+26.5
deviation
Age <12 months| 16 |72.7| 26 |81.3| 32 |(72.7| 74 |75.5
(month) 13-60
4 182 5 |[156| 10 |22.8| 19 |194
months
> 60 months | 2 9.1 1 3.1 2 4.5 5 5.1
Average + 0.5
o 9.9+7.7 82+4.1 8.8+5.1 8.9+55
) deviation
Weight
(ke) <10 18 | 81.8 | 27 |84.4| 35 |79.6| 80 |81.6
2 11-20 9.1 4 125 159 | 13 |13.3
>20 9.1 3.1 2 4.5 5 5.1
male 17 | 77.3| 21 |65.6| 25 |56.8| 63 |64.3
Gender 0.3
female 5 (227 11 [344] 19 |43.2| 35 |33.7
o rural 15 [ 682 19 |59.4| 30 | 682 | 64 |65.3
Living area 0.7
urban 31.8| 13 |40.6| 14 |31.8| 34 |34.7
Underlying | yes 273 11 | 344 | 19 [43.2| 36 | 36.7
disease or 0.9
special host |No 16 |72.7| 21 656 25 [56.8| 62 |633|
factor

Mild Moderate Severe General
Ottt m1=22) | m2=32) | 3~44) | @=98) |
n % n % n % n %
Onset time (day) 42+15 | 38+13 | 43+14 | 41+14
<3 days 8 364 16 |50.0| 15 |34.1| 39 [39.8]| 0.5
4 — 7 days 14 [63.6| 16 [50.0| 29 | 659 | 59 |60.2
Onset nature
new occurrence 17 [77.3| 17 |53.1| 27 |61.4| 61 |62.2]0.3
more severe 5 |227( 15 (469 | 17 |38.6| 37 |37.8
Table 3.3. Causes for ARDS Onset in children
Causes Mild Moderate | Severe General
(n1=22) | (n2=32) (n3=44) (n=98)
n| % n % n % n %
Pulmonary 19 | 86.4| 30 [93.8| 41 [93.2] 90 |91.8
Bacterial pneumonia 1 (45 6 [188]| 9 |[205] 16 |16.3
Viral pneumonia 12 1546 | 16 |50.0| 19 (432 | 47 |479
Unexplained pneumonia 51228 7 219 11 (250 23 |235
Drowning. inhaling choke 1 145 1 | 31| 2 [45| 4 | 41
Non-pulmonary 3 (136 2 |62] 3 |68 | 8 |82
Septic shock 311361 2 |62 1 [23] 6 | 6.1
Anaphylaxis 0]00 0 |00 2 [45] 2 |21

3.2.2. Clinical characteristics

At the time of diagnosis, 98 patients were treated by Mechanical

ventilation (91 patients used normal ventilators while 7 others used HFO)
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- Mechanical ventilation indicators at the time of diagnosis:

Table 3.4. Mechanical ventilation indicators in

patients using normal ventilators

Mild Moderate Severe General
Indicators (n1=22) (n2=30) (n3=39) (@=91) p
n % n % n % n %
Average
i 652+143 | 785+14.5 | 90.3+14.7 | 80.3+17.5
FiO, deviation
) | <60 | 11 [500| 8 |266] 5 |128] 24 |264 | <0001
61-80 | 8 |364| 11 [367| 6 |154]| 25 |275
>80 3 1136 11 |367] 28 |71,8| 42 | 46.1
Average
+ 273+4.6 | 285+33 | 292463 | 285+5.1
PIP .
deviation 03
(EmH0) | <30 | 17 {773 | 26 [86.7| 27 |69.2| 70 | 769
>30 5 (227 4 |133] 12 [30.8| 21 |23.1
Average
+ 84+26 | 87+26 | 10.5+33 | 9.4£30
PEEP deviation 1
@mi0)| <10 | 17 |773| 23 |767| 23 |590| 63 [e92| O
11-15 | 5 [227] 7 |233| 13 [333| 25 | 275
>15 0 [00] 0 |00]| 3 [77] 3 |33
Average
MAP
+ 180+4.1 | 19.5+2.8 | 20.6+4.4 | 19.6+39 | 0.04
(cmH>0) .
deviation
Frequency| Average
(times/ + 41.1+82 | 40.0+£83 | 41.4+82 | 40.9+81 | 0.7
minutes) | deviation
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- The level of hypoxia:
Table 3.5. Indicators for rating level of hypoxia.
Mild Moderate Severe General
Indicators (n1=22) (n2=32) (n3=44) (n=98) p
n | % n | % n | % n | %
+
Average | o) 31 | 924456 | 881480 | 9.147.0
SpO, | deviation <
(%) <90 2 9.1 3 94 18 1409 | 23 | 23.5 | 0.001
>90 20 1909 29 1906 | 26 |59.1| 75 | 76.5
A +
VORECE 1 128.3436.5| 88.8+11.2 | 57.1+11.9 | 87.9+40.6
P20, deviation -
<60 0 0.0 0 0.0 30 | 682 30 | 30.6
(mmHg) — 0.001
61 - 80 0 0.0 9 281 | 14 | 31.8| 23 | 235
>80 22 |100.0| 23 | 71.9 0 0.0 45 | 459
+
Average® | 50 | 171429 | 3514150 | 23.1+152
deviation -
Ol <8 8 36.4 0 0.0 0 0.0 12 | 122 0,001
8 -15 10 | 455 | 10 | 31.3 3 6.8 23 | 235 ’
> 16 0 0.0 22 | 688 | 41 | 932 | 63 | 643
- Hemodynamic condition:
Table 3.6. Indicators of hemodynamics and vasopressors
Mild Moderate Severe General
Indicators (n1=22) (n2=32) (n3=44) (n=98) p
n | % n | % n | % n | %
Average + 161.2 + 1593 + 156.7 + 158.6 +
Heartrate | geviation 27.8 18.9 237 23.1 07
S e 3 [ 136 15 |469 | 11 [250| 17 | 173
minute)
Fast 19 | 864 | 17 | 531 | 33 | 750 | 81 | 82.7
AVerage £ | 414931 | 8224 17.7 | 85.6+ 14.8 | 864+ 18.2 | 0,02
HATT |deviation
(mmHg) [Normal 16 | 727 17 | 531 | 32 | 727 | 65 | 663
Slow 6 273 15 |469 | 12 | 273 | 33 | 33.7
) ; 0 6 27.3 9 28.1 | 10 | 22.7| 25 |25.5
Sl I 8 | 364 | 18 |563| 17 | 386 43 | 43.9|0.04
Vasopressors
>2 8 36.4 5 156 | 17 |38.6 | 30 | 30.6
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- Multiple organ failure: Table 3.9. Results of blood formula tests
Table 3.7. Multiple organ failure (in addition to respiratory failure). Mild Moderate Severe General
Number of organs failure Mild Moderate Severe General Indicators (n1=22) (n2=32) (n3=44) (n=98) p
(in addition to (n1=22) (n2=32) (n3=44) (n=98) p n [ % [ n] % [n] % [n] %
respiratory failure) n % n % n % n % Average £
No organ failure 6 27,3 9 28,1 10 | 22,7 | 25 | 25,5 Number of |deviation 11.9+74 | 11.4+45 129+ 8.1 122+£6.9
One organ failure ¥ 12| 545 | 23 | 71.9 27 [ 614 ] 62 | 633 | 005 white blood | Normal 9 409 | 12 |31.6 | 9 20.4 | 30 | 28.8 |0.3
i = cells (G/1) |Increased 10 | 455 | 23 | 60.5 | 27 | 61.4 | 60 | 57.7
> One organ failure 4 18,2 0 0,0 7 159 | 11 11,2 Decreased 3 13.6 3 79 3 182 | 14 | 135
Average +
3.2.3. Subclinical tests H]: . deviation 96.5+14.4 | 95.8+10.8 | 100.3+14.2| 97.9+13.2 0.8
Table 3.8. Results of blood gas tests “’“Cf;lr)a " Normal 17 [ 773 | 24 | 750 | 34 | 773 | 75 | 765 |
Decreased 5 22.7 8 | 250 | 10| 22.7 | 23 | 235
Mild Moderate Severe General
Average + 251.1+ 2612+
. _ _ _ _ 3+148. 8+ 161.
Indicators (n1=22) (n2=32) (n3=44) (n=98) p Platelet |deviation 172.9 282.3£148.71 2508 £ 161.3 159.0 07
n | % | n | % | n | % | n| % count (G/1) |Normal 17 | 773 | 25 | 78.1 | 31| 70.5 | 73 | 745 |~
Average + deviation| 7.37 £0.11 | 7.35+0.11 |7.32+0.13|7.34 £ 0.12 Decreased 5 22.7 7 1219 | 13| 295 | 25| 25.5
- <7.35 9 [409| 16 |[50.0| 26 |59.1| 51 |52.0
P 7.35-7.45 7 [318] 14 |438| 8 |18.2) 29 |29.6 |6 Table 3.10. Results of biochemical blood tests
>7.45 6 |273] 2 63 | 10 |22.7| 18 |18.4 . Mild Moderate Severe General
Indicators p
Average + deviation | 48.6 +21.3 | 47.3 + 14.9 |49.9 + 15.9(48.7 + 16.8 n [ % [ n | %[ n[%]|n]|%
PaCO, [<35 5 1227 3 |94 ] 3 |68 11 |11.2 n/ Average + deviation | 20/3,8 + 5,4(25/2,4 +£2,9|37/2,9 £ 3,5(82/2,9 + 3,8
Lactate
(mmHg)|35 - 45 5 |227] 19 |594] 19 |432) 43 |43.9005 (mmoyty | Normal 8 [400] 14 [560] 23 [622] 45 [ 54903
>4 12 4., 1 1. 22 . 44 | 44.
> 345 0 |313 >0.0 ? Increased 12 [60.0| 11 |44.0| 14 [37.8 | 37 |45.1
Average + deviation| 24.5+3.5 | 23.3+2.7 | 23.6+3.7 | 23.7+3.4
e P 3 TBel 6 1128l 12 12731 21 212 n/ Average + deviation | 18/7.1 £3.3(31/6.2 +1.6(43/6.8 £3.5{92/6.8 2.9
3 . . . .
(mEq/l) [22 - 26 13 [591| 23 [719] 23 [523] 59 [602] 03 Glucose | Normal S ] AU B | 27 | GR8 | 60 || 692
> 26 273 3 | 94| 9 |205] 18 |18.4 (mmol/l) | Increased 4 222 10 [323] 14 |32.6| 28 | 304 (09
Average + deviation |-0.01 = 5.01 [-0.53 + 3.29|0.52 + 4.71 | 0.06 + 4.35 Decreased 1 5.6 1 32 2 4.7 4 4.3
BE |=-2 40.9 ) 10 3121 15 |34.1] 34 347 Electrolot Normal 13 |59.1] 18 |563] 28 |636| 59 | 602
7 ectrolytes .
(mEq/l) |22 31.8) 16 |50.0] 8 |182) 31 |316] Abnormal 9 1409 14 |438] 16 |36.4] 39 |3938
>2 6 [(273| 6 |18.8| 21 [47.7| 33 [33.7
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3.3. Treatment results

All 98 patients were treated with a common treatment protocol by the

Vietnam National Children Hospital for the ARDS patients as
recommended by Berlin 2012 Conference. The treatment results are as

follows:

3.3.1. Effects of blood oxygenation after treatment
- Changes in SpO; after treatment:
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- Changes in PaO, after treatment:
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- Changes in P/F before and after treatment:
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Chart 3.3. Changes of P/F before and after treatment.

- Changes of OI before and after treatment:
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3.3.2. Mortality ratio at Intensive Care Department
- The general Mortality ratio is 58.2%.

- Mortality ratio in ARDS patients at mild level is 27.3%, at Moderate
level is 53.1% and at Severe level is 81.8%. Mortality ratio in 3 groups of
patients are different significantly with p < 0.001.

- Mortality ratio by causes:
Table 3.11. Mortality ratio by causes

Causes Survival Death >
n % n %

Pulmonary causes (n = 90) 35 |35.7| 55 | 643

Bacterial pneumonia (n = 16) 6 |37.5] 10 | 625

Viral pneumonia (n = 49) 20 |40.8| 29 | 59.2

CRNN pneumonia (n = 21) 8 |38.1] 13 | 619 | 047

Inhaling. drowning (n = 4) 1 |250] 3 75.0
Other causes: (n = 8) 6 |750| 2 25.0

Septic shock (n = 6) 5 1833 1 16.7

Anaphylaxis (n =2) I |500]| 1 50.0

(: Comparison between group of causes in lung and group of other causes
3.3.3. Time of mortality and duration of treatment

- Mortality is around in the first seven days and gradually reduced
from the second week. After day 50, no patient mortality detected.

- Average duration of treatment in Intensive Care Department spent
by a patient is 13.7 + 8.7 (days), the minimum duration is 2 days while
maximum is 53 days. Average Mechanical ventilation duration is 11.1 £
6.8 (days), the minimum duration is 2 days while the maximum is 41 days.

3.3.4. Treatment complications
Table 3.12. Treatment complications
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Complications n %
Pressure accident 6 6.1
Pneumothorax 5 5.1
Pneumomediastinum 1 1.0
Hospital infection 28 28.6
Pneumonia 19 19.4
Blood infections 6 6.1
Blood infections + Pneumonia 3 3.1
Pressure ulcers 16 16.3

3.4. Some factor associated with ARDS mortality in children

3.4.1. Relation between some pre-treatment factor and mortality ratio
Table 3.14. Relation between some epidemiological characteristics

and mortality ratio.

Survival | Mortality
Factor p OR (95%CI)
n n| %
Age group: <12 months| 30 (405(44| 595 0.8]0.94 (0.34—2.61)
>12months| 11 [458[13[542] | '
Gender: male| 15 20
429 571 0.5| 1.07 (0.46 — 2.46)
female| 26 [41.3|37 | 58.7
Underlying disease / No| 28 (45234 | 548
special host factor: Yes| 13 136.1123 1 63.9 02| 1.46 (0.63 - 3.39)

Table 3.15. Relation between Onset characteristics
and ARDS mortality ratio.

Survival | Mortality 0
Factor o % o % p OR (95%CI)
Onset time: 1-3 days| 17 | 43.6 | 22 | 56.4
4-7 days| 16 | 40.0 | 24 | 60.0 0.8 | 113 (0.49-2.56)
Onset New Onset| 27 | 44.3 | 34 | 55.7
characteristics More severe| 14 | 37.8 | 23 | 62.2 U | (U esily)
direct| 35 | 38.9 | 55 | 61.1
Onset cause: ndirect] 6 1750 1 2 125.0 0.06 | 0.20 (0.04 —1.11)
Measles- yes| 5 | 23.8 | 17| 773
related . ol 36 | 468 | 40 | 52.6 0.05 | 3.06 (1.03 —9.14)
pneumonia:
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Table 3.16. Relation between pre-treatment SpO, and PaO;

and mortality ratio
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Table 3.19. Relation between multiple organ failure and mortality ratio.

Survival | Mortality
Factor P OR (95%CI)
n| % |n| %

SpO, | <92 |1629.1|39] 709
0.004 | 3.39(1.46-7.84)

(%) >02 25581 |18 | 419

PaO, | <80 |12|22.6 |41 |77.4
<0.001 | 6.19 (2.55 -15.03)

(mmHg) | >80 | 29 | 64.4 | 16 | 35.6

Survival Mortality
Factor p OR (95%CI)
n % n %
Pre-treatment no| 17 | 680 | 8 |320 5
multiple 0.006 '
) yes| 24 329 | 49 | 67.1 (1.47-9.72)
organ failure

Table 3.17. Relation between S/F and P/F and mortality ratio.

Survival Mortality
Factor p OR (95%CI)
n % n %
>100 | 31 60.8 | 20 | 39.2
P/F 0.001 | 5.74 (2.34 - 14.06)
<100 | 10 | 213 | 37 | 78.7
>117 | 26 | 553 | 21 | 46.7
S/F 0.009 | 2.97(1.29 —6.83)
<117 | 15 | 447 | 36 | 553

Table 3.18. Relation between OI and OSI and mortality ratio.

Survival | Mortality
Factor P OR (95%CI)
n| % |n %

<185|29|644 |16 | 35.6

0] <0.001 | 6.19(2.55-15.03)
>185 (12226 41| 774
<1526 |66.7|13| 333

OSI <0.001 | 5.87 (242 —14.24)
>15| 151254 44| 74.6

- Multivariate analysis between pre-treatment factor and mortality:

Table 3.20. Results of multivariate analysis of pre-treatment factor

Factor p OR 95%CI
Cause of measles-related pneumonia | 0.01 | 6.00 1.54 —23.37
Pre-treatment SpO, < 92% | > 0.05 No meaning
Pre-treatment PaO, < 80 mmHg | 0.001 | 4.84 1.89 —12.38
Pre-treatment S/F <117 | 0.02 | 2.94 1.32 - 6.80
Pre-treatment P/F <100 | 0.001 | 4.17 2.10-8.29
Pre-treatment OSI> 15 | 0.002 | 4.51 1.75-11.62
Pre-treatment OI > 18,5 | 0.03 | 3.19 1.09 -9.31
Pre-treatment multiple organ failure | 0.009 | 4.64 1.47—-14.61

3.4.2. Relation between some monitoring factor during treatment and
mortality ratio
Table 3.21. Relation between P/F, S/F, OI and OSI monitoring

and mortality ratio.
Factor M"“a(},‘/f)-‘)/ Y p OR (95%CT)
P/F Z }83 ‘7“5):2 <0001 |  4.55(3.66—5.66)
S/F Z H; g?:i <0001 | 483 (3.84—6.07)
or = igg ?23 <0001 |  5.54(428-7.16)
oSl fg %; <0001 | 671(5.16—8.71)
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Table 3.22. Relation between treatment complications and mortality.

Survival | Mortality

Factor
n| % |n| %

p | OR(95%CI)

Hospital infection yes| 7 [25.0(21]75.0
complications: no| 34 |48.6(36|51.4

0.04| 2.83 (1.07-7.52)

yes| 1 [16.7| 5 |83.3

P ident:
ressure acciden nol 40 14351521565

0.2 |3.85(0.43 —34.24)

- Multivariate analysis between factor of treatment monitoring and mortality
ratio:
Table 3.23. Results of multivariate analysis of treatment

monitoring factor
Factor P OR | 95%CI
P/F 0.2 Meaningless
S/F 0.5 Meaningless
o)1 0.01 1.91 1.14-3.19
OSI 0.001 3.35 2.13-5.28
Hospital infection complications 0.3 Meaningless

- There is a strong correlation between OI and OSI with p = 0.001 and
correlation coefficient r = 0.807.

Q
34

ol
100
L
.

50
L

osl

Chapter 4
DISCUSSION

4.1. Clinical and subclinical characteristics of ARDS in children
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- The research results show that the severity rate is high (44.9%). It is
possible that our research was conducted in the Intensive Care Department
of a central hospital, before hospitalization the patients have been treated
at the medical station of lower level resulting in the long period of illness.

- The average age of patients is 15.8 months and the infant age (< 12
months) accounts for a high proportion (75.5%). There is no average age
difference between the 3 groups of mild, moderate and severe patients, which
indicates that the severity of the patient is not related to the age of the patient.
There is a high proportion (36.7%) of patients with special underlying
diseases such as premature birth, malnutrition or chronic diseases.

- The research results showed that the onset of ARDS patients was
relatively long, averaging 4.1 days. Perhaps because this research was
conducted at the Central Hospital, most patients were treated through
different medical stations. However, the onset time has not been shown to
be related to the severity of ARDS.

- ARDS in children is primarily due to lung causes, accounting for
91.8%. The non-lung causes of account for only 8.2%. Among lung causes,
viral pneumonia accounts for the highest proportion (47.9%). In this research,
we had a high proportion of ARDS patients initiated by measles-associated
pneumonia (22 patients, accounting for 22.4%). However, this ratio may not
reflect the true cause of ARDS in children because measles outbreaks are at
the time of the research and most of the serious complications of measles
were treated at the National Hospital of Pediatrics.

- Level of respiratory failure at the time of diagnosis: all of our
patients have severe hypoxia and need mechanical ventilation (91 patients
with conventional mechanical ventilation and 7 patients with HFO
breathing). Comparison of indicators reflecting oxidation levels in three
groups of mild, moderate and severe patients, we found that all indicators
of Sp02, PaO2 and OI were significantly different with p <0.001. The
above results show that most of the blood oxidation indexes used clinically
reflect the severity of ARDS patients.

- Characteristics of multiple organ failure: our research has a large
proportion of patients being suffered from multiple organ failure with
respiratory failure (74.5%), mainly impaired circulatory function. Some
patients are accompanied by kidney failure or liver failure. This indicates
the severity of ARDS patients.

- The blood gas test results showed that a high proportion of ARDS
patients demonstrated alkaline balance disorders at a loss level at the time of
diagnosis. In which most patients have acidosis. The results of blood PaCO2
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test also showed that most patients have co-elevated CO2 status. However, an
increased PaCO2 level is considered acceptable in ARDS patients.
4.2. Results of ARDS treatment in children

- Effect of blood oxidation after treatment: by monitoring a number of
blood oxidation indicators in the first 7 days of ARDS patients under
treatment, we found indicators of blood oxidation level such as SpO2,
PaO2, P / F , Ol has shown a tendency to improve after treatment
compared to before treatment. The improvement of these indicators is
more pronounced in the living group. In contrast, in the group of patients
who died, the improvement was not obvious. The time to see the most
obvious improvement is from the 3™ day after treatment.

- The overall mortality rate of ARDS patients in our research was
58.2%. The above results are equivalent to the results of some previous
studies in Vietnam and Asia. However, most studies on children in Europe
or America show lower mortality ratios than ours. The research results
also showed that the mortality ratios of three groups of mild, moderate and
severe patients differed significantly with p <0.001. This suggests that the
division of severe levels of ARDS according to the Berlin 2012 criteria
allows for better prognosis. The application of this classification in clinical
practice will help physicians to carry out early diagnosis, early stage
treatment interventions that would better ARDS mortality.

- The time of death of ARDS patients is mainly concentrated in the
first week of the disease, corresponding to the edema, excretion and
proliferation stages of ARDS pathophysiology, corresponding to the onset
and full stage of Clinical ARDS. Patients who die in this stage are mainly
due to severe hypoxia and the concentration of blood oxidation
improvement measures for patients will help improve the death of ARDS
patients during this period. Patients who die in the period after 10 days are
mainly caused by multiple organ failure or hospital infections. Active and
comprehensive treatment of multiple organ failure and hospital infection
control will help better the mortality ratio of ARDS patients during this
period. The research results also showed that the treatment time of ARDS
patients is often prolonged, so the treatment cost for patients is very high.
The duration of post-resuscitation treatment of ARDS patients also usually
lasts very long.

- There is a small proportion (6.1%) of ARDS patients with
complications of pressure during mechanical ventilation. There were
28.6% of patients with hospital infections. The longer the treatment
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period, the higher the risk of hospital infections. The bacteria that cause
hospital infections are still mainly A. baumannii and K. pneumoniae.
4.3. Some factors associated with ARDS mortality in children

- Relation between some pre-treatment factors and mortality ratio:

Through a single analysis of some pre-treatment factors, we found
that the age group, gender, underlying disease/special host factor of the
patient and the characteristics, time and cause of onset have not shown the
association with ARDS death. Indicators for assessing levels of oxygen
deficiency have been shown to be closely related to ARDS deaths.
Specifically: SpO2 < 92%, PaO2 < 80 mmHg, P/ F <100. S/ F <117,
OI> 18.5, OSI> 15. Patients with associated multi-organ failure also
increase mortality of ARDS patients.

The results of multivariate analysis showed that the factor that was not
really related to the mortality ratio was SpO2 at the time before treatment <
92 and 3 factors associated with mortality were the cause of measles-related
pneumonia, pre-treatment level of hypoxia (PaO2 before treatment < 80
mmHg, P/ F before treatment < 100, S / F before treatment < 117, OI before
treatment> 18.5, OSI before treatment> 15) and have the multi-organ failure
state attached.

- Relation between P/F, S/F, Ol and OSI monitoring and mortality ratio:

We investigated the association between the follow-up of 4 blood
oxidation indicators, P/F, S/F, Ol and OSI during ARDS mortality
treatment, to assess the predictability of mortality of the indicators. The
results showed that all 4 indicators are closely related to the mortality ratio
of ARDS with p <0.001. Hospital infections also indicate a tendency to
cause ARDS mortality among children. However, after conducting
multivariate analysis, we found that only two monitoring indicators, OI
and OSI, were actually associated with ARDS mortality in children. These
two indices have a relatively close correlation (correlation coefficient of
0.807) during patient monitoring, so it is recommended to use one of the
two indicators, Ol and OSI, in monitoring treatment and predicting death
of ARDS patients. In fact, OSI is a non-invasive measure allows for faster
assessment and continuous monitoring, making it easier to apply. This is
very significant in the treatment of ARDS in children due to difficulties in
performing invasive procedures. This also has a realistic idea for hospitals
at lower levels when conditions for blood gas test are difficult.

4.4. Some limitations of the project:

- As most patients of the study have prolonged disease and have been

treated, breath with ventilation, clinical and experimental indicators may
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be changed at the time of diagnosis.

- Since at the time of this research, measles epidemic occurred which
was contacted seriously by many ARDS patients, the research results
regarding clinical, subclinical characteristics and origin of ARDS in
children would be changed.

- The number of ARDS patients due to non-pulmonary origins is low,
so it is difficult to compare the clinical and subclinical characteristics and
the results of treatment between two groups of ARDS causes in children.

- No relation between some factors such as fluid overload, PRISM,
PELOD and ARDS-related mortality in children has been shown through
the research.

CONCLUSION

Prospective study in 98 children diagnosed with ARDS according
to Berlin 2012, treated in the Intensive care department — Vietnam
National Children Hospital, following conclusions are made from the
research:

1. Clinical and subclinical characteristics of ARDS in children according
to Berlin 2012: ARDS in children triggers mainly by the cause at the lung,
where in which viral pneumonia accounts for a high proportion. The ratio
of patients with severity accounts for a high proportion (44.9%). The
severity of ARDS has not been found to be associated with the etiology
and time of onset. The patients all had severe hypoxia proved by the
indicators: SpO2, Pa02, OI and often followed by multiple organ failure
(74.5%), lactic acidosis (52%), increase in blood CO2 (49%).

2. Treatment results of ARDS in children: after treatment the oxygenation
indicators in the group of alive patients have been improved compared
with that before the treatment but there is no good improvement in the
group of death patients. ARDS mortality rate is 58.2% (mild 27.3%,
moderate 53.1% and severe 81.8%). The time of death was mainly within
the first 7 days of treatment. The average period of intensive care was 13.7
days, the average time of mechanical ventilation was 11.1 days. The rate
of hospital infection complications is 28.6% and pressure complication
due to ventilation is 6.1%.

3.Some factors associated with mortality rate of ARDS in chidlren include:
origin related to measles, pre-treatment PaO2 < 80 mmHg, pre-treatment P / F
index < 100, pre-treatment S / F index < 117, pre-treatment OI index > 18.5,
pre-treatment OSI > 15, followed by multiple organ failure.



