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Nghién ctru hdi ctru dwoc thure hién trén 15 bénh nhdn ARDS duoc ép dung ky thuét dao thai CO, qua mang
ngoai co thé (ECCO,R) tai Trung tam Héi strc tich curc, Bénh vién Bach Mai trong giai doan tir thang 7/2024 dén
thang 9/2025, nhdm mé ta cac tac déng khong mong mudn va bién chimg lién quan dén ky thuét trong thuc hanh
14m sang. Trong qua trinh theo d6i, cac théng sé huyét déng nhip tim va huyét 4p ting binh dwoc duy tri én dinh va
khéng ghi nhan nhu céu téng liéu hodc khéi dong thém thube van mach sau khi bét dau ECCO,R. Vé huyét hoc, gia
tri tiéu céu trung vi giam ter 145 G/L trurée loc xubng 101 G/L vao ngay thir hai, bén canh dé la néng dé hemoglobin
duroc duy tri én dinh. Huyét khéi qua loc Ia bién ching thuomg gép nhéat (20%), tiép theo la chdy méu tai vitri catheter
va ha than nhiét (6,7%), khéng cé trirong hop nao cé réi loan déng méu hay chdy méu trén lam sang. Tém lai,
ECCO,R duy tri 6n dinh huyét dong, géy gidm tiéu cau nhe va bién chimg thuong gép nhét la huyét khéi qua loc.

T khéa: ECCO2R, ARDS, huyét dong, hemoglobin, tiéu ciu, bién chirng ky thuat.

. DAT VAN PE

Hoi chirng suy ho hap cép tién trién (Acute
Respiratory Distress Syndrome — ARDS) Ia mét
trong nhirtng nguyén nhan hang dau gay suy
hé h&p nang tai cac don vi héi sire tich cuc va
van con lién quan dén ty 1& t& vong cao. Chién
lwoc théng khi bao vé phdi la nén tang trong
diéu tri ARDS nham han ché tén thuwong phdi
do may thé. Tuy nhién, viéc duy tri théng khi
bao vé phdi v&i thé tich lwu thong thap dan dén
tinh trang tdng CO, mau, anh hwéng xau dén
tién lwong nguwdi bénh. Trong thwe hanh 1am
sang, kiém soat tang CO, mau chd yéu duwa
vao diéu chinh théng sb may thé, nhwng bién
phap nay thuéng phai danh déi bang nguy co

Trwéc nhirng han ché d6, k¥ thuat dao thai CO,
qua mang ngoai co thé (Extracorporeal CO,
Removal — ECCO,R) da dwoc phat trién nhuw
mot phuong thive diéu tri hé tror, cho phép loai
bé CO, ngoai co thé va duy tri chién lwgc thong
khi béo vé hodc siéu bao vé phdi.

Tuy nhién, ECCO,R la mot ky thuat xam
I&n, ddi hdi hé thdng tudn hoan ngoai co thé
va s dung chéng déng, do d6 tiém an nhiéu
bién chirng lién quan dén tha thuat va thiét bj.
Cac nghién ctru quéc té da ghi nhan nhiéu bién
ching khac nhau, trong dé thuwéng gap nhéat
la chdy mau va huyét khdi hé théng. Nghién
cvu SUPERNOVA bao cao cac trwdng hop

gia tang tn thwong phdi do théng khi co hoc.
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chay mau, bao gdm ca xuét huyét nao." Sklar
va cdng sy cho thay chdy mau Ia bién chirng
chiém ty I& cao nhat & bénh nhan duoc hd tro
béng ECCO,R.2 M6t s6 nghién ctru khac nhuw
cta Terragni va Bein ghi nhan huyét khéi trong
hé théng ngoai co thé 1a bién chirng ndi bat,
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anh hwdng dén hiéu qua van hanh va thoi
gian s dung mang loc.>* Del Sorbo va cong
s bao cao cac bién chirng lién quan tha thuat
dat catheter nhuw thiing tinh mach va chay mau
nang, trong khi Winiszewski va cdng suw ghi
nhan ty & cao huyét khéi thiét bj va ca truong
hop t& vong do xuét huyét ndo.5¢ Smadja va
codng sw mo ta tinh trang gidm tiéu cau mic do
nhe trong qua trinh diéu tri, tuy nhién tinh trang
gidm tiéu cau khong phai co ché gay tinh trang
chay mau clia bénh nhan.”

Tai Viét Nam, cac bao céo vé viéc trng dung
ECCO,R trong diéu tri ARDS con han ché. Do
do, cac nghién ctu danh gia két qua diéu tri
va bién chirng lién quan dén ky thuat ECCO,R
trong thwc hanh 1am sang la can thiét, nham
goép phan lam ré tinh kha thi, hiéu qua va dd an
toan clia phwong phap nay.

Il. DOl TWUONG VA PHUONG PHAP

1. Péi twong

Tiéu chuén Iwa chon bénh nhan

Bénh nhan = 18 tubi.

Bénh nhan dwoc chin doan ARDS theo
dinh nghia toan cau 2023 va dwoc thyc hién ky
thuat ECCO,R.

Tiéu chuan chan doan ARDS theo dinh
nghia toan cau ARDS 2023, bao gémé:

Yéu t6 nguy co/ngudn gbc: Co yéu tb khoi
phat cap tinh, pht phdi khéng do tim hay qua tai
dich, gidm oxy mau khéng do xep phdi.

Thoi gian: Khéi phat cAp hodc suy hé hap
gidm oxy mau tién trién trong vong < 1 tuan sau
yéu t6 nguy co hodc triéu chirng hd hdp méi.

Hinh &nh hoc: Tén thwong hai bén phéi trén
X-quang, chup cét I&p vi tinh; hodc siéu am
B-lines hai bén va/hoac déng dac, khong giai
thich bang tran dich, xep phéi hay u.

Oxy héa: PaO,/FiO,<300mmHg hoac SpO,/
FiO, < 315 (néu SpO, < 97%) v&i HFNO co
dong = 30 L/phut hoac NIV/CPAP v&i PEEP =

5cmH,0.

Tiéu chuan loai triv

Bénh nhan ARDS dwoc thwc hién ky thuat
ECCO,R nhuwng t&» vong trong vong 12 gio tw
khi bat dau thuwc hién k¥ thuat.

Bénh nhan ARDS dwoc thwc hién ky thuat
ECCO,R nhung sau 12 gi& dwoc thyc hién
ECMO.

2. Phwong phap

Thiét ké nghién ctru

Nghién ctru mé ta hdi ciru.

Dja diém va thoi gian nghién cieu

Nghién cru duwgc thwc hién tai Trung tam
Hbi stre tich cwe Bénh vién Bach Mai tir thang
7/2024 dén thang 9/2025.

C& méu va phwong phap chon méu

Nghién ctu thwe hién chon mau thuan tién
khong xac suét: tit ca cac bénh nhan théa man
tiéu chuan tiéu chuan nghién ciru trong thoi
gian nghién ctru.

Phwong phéap tién hanh

Chuén bj phuwong tién

Hé thédng may thé, may khi mau cung céac
hé théng trang thiét bi khac ctia Trung tam Hoi
strc tich cwe, Bénh vién Bach Mai.

May xét nghiém mau clha bénh vién Bach
Mai.

Hb so bénh an bénh nhan (bénh an gidy va
bénh an trén phan mém).

May loc mau Prismax va b dung cu dat
catheter.

Qua loc Oxiris, M100, PrismaLung (+) va
dich loc thay thé.

Thuec hién ky thuat

Ky thuat ECCO,R duwoc thire hién thong qua
hé théng tuan hoan ngoai co thé lwu lwong thap,
trong d6 mau bénh nhan dwoc dan t catheter
tinh mach ctia bénh nhan qua mang trao dbi khi
c6 kha nang khuéch tan CO, ra ngoai, sau d6
tra lai hé tuadn hoan (catheter tinh mach dworc
dat theo k¥ thuat Seldinger). Cac théng sb van
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hanh (Ilvu lwvgng mau, dong khi quét, théi gian
st dung) duoc diéu chinh tly theo tinh trang
lam sang va muc tiéu kiém soat CO, mau.

Chién luoc chéng déng

Bénh nhan dwoc st dung chéng déng toan
than theo phac dd cta Bénh vién Bach Mai.
Loai thudc chéng dong, lidu s& dung va muc
tiéu theo doi xét nghiém déng mau (aPTT hoac
cac chi sb twong dwong) dwoc ghi nhan tir hd
so bénh an. Céc bién cb lien quan dén chéng
ddng nhw chay mau hodc huyét khdi dwoc theo
déi trong sudt qua trinh str dung ECCO,R.

Bién sé va chi s6 nghién ctru

Céc bién chirng ECCO,R:

- Thay ddi 1am sang (nhip tim, huyét &p trung
binh).

- Thay déi chi s ddong mau (thdi gian
thromboplastin).

- Thay déi chi sé cong thirc mau (hemoglobin,
tiéu cau).

- Chay mau: chay mau ré rét can truyén mau
va/hodc phai diéu chinh/ ngirng chéng déng,
hoac chdy mau tai vi tri quan trong nhw xuét
huyét noi so.

- Huyét khéi qua loc: chénh 4p qua mang
(AP) hoac 4p lwc xuyén mang (TMP) tang bét
thwdng hoac tang lién tuc theo th&i gian hoac
dwong truyén dong mau gap tré ngai, dan toi
thay bo loc hodc ngirng thiét bi.
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Trwoéc loc Gio thir 2

Gio thi 6

- Ha than nhiét: nhiét d6 trung tdm < 35°C.

Cac thong sb dwoc 1y trong 48 gi®, tai cac
thoi diém TO, T2, T6, T12, T24, T48.

Phaén tich, xt ly sé liéu

Sé lieu dwoc xt ly va phan tich bang phan
mém SPSS. Kiém dinh bién chuan béng test
Kolmogorov. Céac bién chuan dwoc mé ta dudi
dang trung binh + dd Iéch chuan, cac bién
khong tuan theo quy luat chuin dwoc mo ta
dwéi dang trung vi va IQR hodc db thi Box-plot.
Su khéc biét c6 y nghia thdng ké p < 0,05. So
sanh 2 trung binh: néu 1a bién chuan dung kiém
dinh T-test, néu bién khong tuan theo quy luat
chuén thi dung kiém dinh Mann-whitney U. Sy
khac biét co y nghia théng ké khi p < 0,05.
3. bao dirc nghién ciru

Nghién ctu da dwoc Hoi dong Pao dic
trong nghién ctru y sinh clia Bénh vién Bach
Mai théng qua (s6 134, ngay 09/10/2025).
Bénh nhan va/hoac ngudi dai dién hop phap
dwoc giai thich day dd vé muc tiéu va noi dung
nghién ctru; chi nhitng trworng hop ddng y mai
dwgc dwa vao nghién cutru. TAt ca div liéu ca
nhan duwoc lwu trlr bdo mat va chi st dung cho
muc dich nghién ctru.

Ill. KET QUA

1. Thay d6i lam sang

-e-Huyét &p trung binh (mmHg)
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Biéu doé 1. Thay d6i nhip tim va huyét ap trung binh (n = 15)
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Nhip tim va huyét ap trung binh duy tri 6n
dinh trong suét quéa trinh theo dai, khéng ghi
nhan khac biét cé y nghia thdng ké gitra cac

-=-Hemoglobin (g/L)
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150 145 (125)

140

130
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110

Trung vi (IQR)

102 (30) 102 (21)

TAP CHi NGHIEN CUU Y HOC
thoi diém (p > 0,05).
2. Thay déi can lam sang

Thay déi hemoglobin va tiéu cau

Tiéu cau (G/L)

100 '—'\QQM
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Trwdce loc Gio thir 6

p < 0,05 cac thoi diém *

*133 (133)
“115 (87)
107 (28)
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101 (62)
Gioth 12 Givth 24  Gio thir 48

p > 0,05 giira cac thei diém con
lai

Biéu dé 2. Thay déi hemoglobin va tiéu cau (n = 15)

S6 lwong tiéu cau sau 6 gi® can thiép
ECCO,R thay ddi khéng c6 y nghia théng ké (p
> 0,05). O cac thoi didm 12 gioy, 24 gior va ngay
thi 2, sy gidm tiéu cAu dat y nghia théng ké (p >

0,05). Hemoglobin duy tri 6n dinh trong subt quéa

trinh theo doi, khéng ghi nhan sy khac biét co

y nghta théng ké gitra cac thoi diém (p > 0,05).
Thay déi aPTT (gidy) va liéu heparin

-#Heparin (IU/gi®) aPTT (giay)
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p > 0,05 giira cac thoi diém con lai

Biéu d6 3. Thay déi aPTT (giay) va liéu heparin (n = 15)

Bang 1. Ti Ié dung heparin trong thuc hién
ECCO,R (n=15)

Dic diém Tilé %
Dung heparin 86,7
Khéng dung heparin 13,3

HAau hét bénh nhan duoc siv dung heparin,
¢6 hai trwdng hop khéng dung heparin do giam
tiéu ciu (< 50 G/L), thoi gian aPTT dwoc duy tri
trong gi¢i han khuyén cdo vai liéu heparin duy
tri 6n dinh.
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3.. Bién chirng k¥ thuat

Bang 2. Ty lé bién chirng ky thuat

n Ty 1é %
Chay mau chan catheter 1 6,7
Ha than nhiét 1 6,7
Huyét khéi qua loc 3 20,0

Bang 3. So sanh nhém huyét khéi va khéng huyét khéi (n = 15)

DPic diém C6 huyét khéi qua loc Khong huyét khéi qua loc
Sé trwong hop 3 12
aPTT (giay), Trung vi (IQR) 31 (8) 30 (18)
Dung heparin (%) 100 75
Ti & hoa loang trwé'c mang (%) 100 100
Téc dd mau (ml/ph), Trung vi (IQR) 300 (100) 365 (100)

Trong 15 bénh nhan nghién ctru, huyét khdi
qué loc chiém ty & cao nh4t. Nhém cé huyét
khéi c6 xu hwdng tbc dd mau thip hon so véi
nhom khong huyét khéi.

IV. BAN LUAN

Trong 48 gid d4u sau khi trién khai ky thuat
dao thai CO, qua mang ngoai co thé, cac thong
sb huyét dong ctia bénh nhan nhin chung dwoc
duy tri on dinh. Mac du nhip tim trung binh c6 xu
hwéng gidm nhe theo thoi gian, sw thay déi nay
khong dat y nghia théng ké va khéng di kém
v&i bién déng huyét ap hay gia tédng nhu cau
thuéc van mach. bang chu y, khdng c6 bénh
nhan ndo can tang lidu hodc kh&i dong thém
thubc van mach sau khi bat dau ECCO,R; cac
trwdng hop dang st dung noradrenalin trwdc
can thiép tiép tuc dwoc duy tri véi liéu twong
duong. Diéu nay cho thay viéc dwa hé théng
tuan hoan ngoai co thé lvu lwong thap vao
diéu tri khong gay anh huéng dang ké dén can
bang huyét dong trong giai doan sém, vén la
thoi diém bénh nhan ARDS thuong dé& mét 6n
dinh nhat. Két qua cta chung t6i twong déng

v&i bdo cao cia Schmidt va cong sw, trong qua
trinh trién khai ky thuat khéng ghi nhan thay
dbi c6 y nghia vé huyét dong.® Cac nghién ctru
khac cta Terragni va Bein cling ghi nhan viéc
st dung ECCO,R khong lam bién ddong rd rét
céac théng sb huyét dong.3#

Vé mét huyét hoc, gidm sb lwong tiéu cau
I bién ddi ndi bat trong qua trinh theo dai va
tién trién theo xu hwéng gidm dan trong 48 gidr
dau. Tuy nhién, mic d6 gidm tiéu cau cha yéu
& mirc nhe dén trung binh, khong ghi nhan
trwong hop gidm dwéi ngwdng nguy co chay
mau ndng va chi cé 2 trudng hop cé chi sb tiéu
cau < 50 G/L |a can truyén thém tiéu cau truéc
khi can thiép ECCO,R dé giam nguy co chay
mau & bénh nhan. Song song v&i d6, nong
dd hemoglobin dwoc duy tri 6n dinh, cho thay
khong c6 tinh trang chdy mau nang anh huwéng
dén ndng dd hemoglobin trong nghién ciru. Vi
vay, viéc giam tiéu cau trong bbi canh nay nhiéu
kha nang phan anh hién twong tiéu thu va hoat
héa tiéu cau trén bé mat mang ngoai co thé
hon la biéu hién cta chdy mau hoac rdi loan
déng mau toan than. Nhitng két qué nay phu
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hop nghién clru clia Smadja va cong sw cling
ghi nhan giam tiéu cdu mic do nhe, tuy nhién
gidm tiéu cau khong phai co ché gay chdy mau
& bénh nhan trong qua trinh theo doi.”

Trong tdng sé 15 bénh nhan, ghi nhan 5
bénh nhan (33,4%) xuét hién it nhat mot bién
chirng lién quan dén ky thuat, khdong cé bénh
nhan ndo g&p dong thoi nhiéu bién cb. Huyét
khéi qua loc la bién chirng phd bién nhét, gép &
3 bénh nhan (20%). Ngoai ra, c6 1 trwong hop
chay mau chan catheter (6,7%) va 1 treeong hop
ha than nhiét (6,7%), déu dwoc x{ tri bao ton va
khoéng anh hwéng dén tién trinh didu tri. Khéng
ghi nhan chay mau I&n hay bién cb mach mau
nghiém trong nao. So sanh v&i cac bao cao
trwde, két qua cla chung t6i co6 mot sbé khac
biét. Nghién ctru SUPERNOVA cho thay c6 bién
chirng chdy mau, bao gdm ca cac trwdng hop
chdy mau Ién nhw xuat huyét ndo." Twong tw,
nghién ctu cla Sklar va coéng cling khéng dinh
chdy mau 1a bién cb thudng gap nhét khi ap
dung ky thuat ECCO,R.? Nguworc lai, cac nghién
clru cua Terragni, Bein va Winiszewski lai ghi
nhan huyét khéi trong hé théng ngoai co thé
la bién chirng ndi bat, anh huéng truc tiép dén
qua trinh van hanh va th&i gian s&¢ dung mang
loc.®46 Nhirng khac biét nay cé thé lién quan
dén sw khac nhau vé thiét bi, chién lvoc chéng
doéng ciing nhw dac diém bénh nhan trong tirng
bdi canh.

Khi so sanh hai nhém cé va khéng huyét
khéi, tbc d6 mau trung binh & nhédm huyét khéi
thap hon, trong khi gia tri aPTT giay, ti I& hoa
loang trwéc mang khi loc mau la twong duong,
tham chi nhom xuét hién huyét khéi qua loc ¢
ti 16 dung heparin I&n hon. Vi vay, lwvu lvong
mau thap cé thé 1a yéu té gép phan hinh thanh
huyét khéi chir khéng phéai do chién lwoc s
dung thubc chéng déng mau. Diéu nay phu hop
v&i co ché sinh ly, vi khi tbc d6 dong méau giam,
thoi gian tiép xuc gitka mau va mang tang Ién,
tao diéu kién cho hoat hoéa tiéu ciu va doéng

mau cuc b trong mach ngoai co thé.

T& géc dd lam sang, nhitng két qua nay
nhan manh rang huyét khbi mach ngoai co thé
van la bién chirng ky thuat trung tam can duoc
quan tam khi trién khai ECCO,R. Viéc tbi wu
hoéa lwu lwgng mau, theo ddi sat hiéu nang trao
dbi khi, chénh ap hé thdng va cac chi sb dong
mau, cung v&i quyét dinh thay qua loc kip thoi,
doéng vai trd then chét trong viéc can bang gitra
hiéu qua va dé an toan cla ky thuat.

V. KET LUAN

Ky thuat ECCO,R cho théy tinh an toan vé
huyét dong trong diéu tri ARDS. Bién ddi huyét
hoc chu yéu la gidm tiéu cAu mirc dd nhe, trong
khi hemoglobin twong déi 6n dinh. Bién chirng
ky thuat gap nhiéu nhat 1a huyét khéi qua loc,
nén téi wu héa téc dd mau dé han ché huyét
khéi. Ngoai ra cé chay mau chan catheter va
ha than nhiét véi ty 1& thap. Do c& mau nghién
ctu cdn nhd, cac nghién ciru tiép theo véi c&
mau I&n hon, thoi gian theo déi dai hon va thiét
ké so sanh la can thiét nham xac dinh rd hon
cac bién chirng, danh gia hiéu qua diéu tri va
t6i wu hoa chi dinh ECCO,R trong thyc hanh
I&m sang.
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Summary

ADVERSE EFFECTS OF EXTRACORPOREAL CO, REMOVAL
IN PATIENTS WITH ARDS: A SINGLE-CENTER RETROSPECTIVE
STUDY

This retrospective observational study included 15 patients with acute respiratory distress
syndrome (ARDS) treated with extracorporeal carbon dioxide removal (ECCO,R) at the
Center for Critical Care Medicine, Bach Mai Hospital, between July 2024 and September
2025. The study aimed to describe ECCO,R-related adverse events and device-associated
complications in clinical practice. Hemodynamic parameters, including heart rate and mean
arterial pressure, remained stable after ECCO,R initiation, and no patient required vasopressor
initiation or dose escalation during ECCO,R support. The median platelet count decreased
from 145 G/L prior to ECCO,R to 101 G/L on day 2, whereas hemoglobin concentrations
remained stable throughout the treatment period. Filter thrombosis was the most common
complication (20%), followed by catheter-site bleeding and hypothermia (6.7% each). No
episode of clinically significant bleeding or clinically overt coagulation abnormalities observed.
Overall, ECCO,R was hemodynamically well tolerated and was associated with a mild decrease
in platelet count, with filter thrombosis being the most frequent device-related complication.

Keywords: ECCO,R, ARDS, hemodynamics, hemoglobin, platelets, technical complications.
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