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Abstract: Objectives: This study aims to describe changes in hemodynamics and homeostasis after
continuous renal replacement therapy (CRRT) in septic shock children without acute kidney injury.
Methods: An observational study was conducted in the pediatric intensive care unit (PICU) at
Vietnam National Children’s Hospital from January 2018 to June 2022. Children aged under 18
years old with septic shock and without acute kidney injury who required CRRT were analyzed on
demographic factors, baseline clinical and laboratory results, changes in hemodynamics and
homeostasis at 6 hours, 12 hours, 24 hours, 48 hours, 72 hours, 4 days and 5 days after CRRT
initiation. Results: A total of 125 children (male, 57.6%) were enrolled in the study. The median age
was 11.5 months (IQR: 5 —29). Overall PICU mortality rate at day 28 was 40.8%. Among survivors,
there was a statistically significant improvement in heart rate, mean blood pressure, vasoactive
inotropic score (VI1S), and pH at all mentioned periods after CRRT initiation. Lactatemia statistically
significantly decreased after 24 hours of CRRT initiation (p < 0.05). Among non-survivors, there
was a statistically significant improvement in heart rate at all the periods and in mean blood pressure
at 6 hours and 12 hours, while there was no improvement in VIS, pH, and lactatemia. Conclusion:
CRRT played an important role in stabilizing hemodynamics and homeostasis in septic shock
children without acute kidney injury.

Keywords: Pediatric septic shock, continuous renal replacement therapy in children, hemodynamics,
homeostasis.
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Tém tat: Muyc tiéu: mo ta sy thay d6i huyét dong trén 1am sang va ndi moi sau loc mau lién tuc &
tré sbc nhidm tring chwa c6 tén thuong than cap. Dbi tugng va phuong phéap: nghién ctru quan sat,
so sanh trude va sau loc mau trén tré tir 1 thang dén 18 tudi duge loc mau lién tuc do séc nhidm
trung khi chua cé ton thuong than cfip tai khoa Diéu tri tich cuc Noi (PICU), Bénh vién Nhi Trung
wong tir 01/2018 dén 6/2022. Thu thap cac théng tin chung vé bénh nhi va céac chi s6 1am sang, can
1am sang tai cac thoi diém luc nhap PICU, luc khoi dong loc mau, sau loc 6 gio, 12 gio, 24 gio, 48
gi0, 72 gio, 4 ngay, 5 ngay. Mo ta su thay do6i huyet dong trén lam sang va n6i mdi trude loc va sau
loc mau tai cc thoi diém trén thong qua cac chi s6: nhip tim, huyét ap trung binh, chi s6 trg tim van
mach (VIS), pH va lactat mau. Két qua: 125 tré (72 tré trai, 57,6%) dugc dua vao nghién ctru. Tudi
trung vi 11,5 thang (IQR: 5 — 29). Ty 1& tir vong ngay thir 28 tai PICU 14 40,8%. O nhém tré sdng,
nhip tim giam dan, huyét ap trung binh ting dan, chi s VIS giam dan va pH ting dan c6 ¥ nghia
thdng ké tai tit ca cac thoi diém sau loc mau; lactat giam c6 y nghia thong ké & cac thoi diém tir sau
24 gid (p < 0,05). O nhém tir vong, nhip tim giam dan c¢6 ¥ nghia théng ké & tat ca cac thoi diém,
huyét ap trung binh ting c6 y nghia thong ké tai 6 h va 12 h, trong khi VIS, pH va lactat thay d6i
khong c6 ¥ nghia thong keé tai tit ca cac thoi diém. Két luan: loc mau lién tuc & tré séc nhidm tring
chua c6 ton thuong than cap gitip on dinh huyét dong trén 1am sang va can bang ndi moi. Can co
nhiéu nghién ciru hon nita dé danh gia toan dién vé sy tac dong cua phuong phap nay 1én huyét
dong, ndi moi trén ca lam sang va cén lam sang.

Tir khéa: Sbe nhiém trung tré em, loc mau lién tuc tré em, huyét dong, ndi moi.

1. Mé dau

S6c nhiém tring 1a tinh trang co thé bj nhiém
trung nang va giai phong 6 b at cac chat trung gian
tiém viém (cytokines), lam mat can bang qua
trinh dap ing mién dich ctia co thé, tir d6 dan t6i
suy tuan hoan. Mic du ¢6 nhiéu tién bo trong tiép
can chan doan va diéu tri sém, sdc nhiém trung
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van 13 ganh ning bénh tat khong hé nho cho st
khoe tré em. Ty 18 tir vong do sé¢ nhidm tring
con cao, co thé dén 35% - 50% & cac nudc dang
phat trién [1,2].

Viéc on dinh huyét dong va ndi moi trong
soc nhiém trung c6 vai trd rat quan trong nham
ngan ngua suy da tang, qua do lam giam ty 1¢ tur
vong. Bén canh cac bién phap diéu tri tiéu chuin
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nhu li¢u phap hoi stre dich va st dung tro tim van
mach, loc mau lién tuc cling gop phén on dinh
huyét dong va can bang ndi moi thong qua viée
hd trg diéu tri tinh trang t6n thuong thén cap, qua
tai dich, toan chuyén hoa nang, roi loan dién giai
ning, dao thai mot phan ndi doc t6 vi khuan va
cytokines [2].

Cho dén nay, cac nghién ctru trén thé giGi vé
su thay doi huyét dong va noi méi ¢ tré loc mau
vi sdc nhiém tring & tré em con it. Nghién ciru
cua Guangwei Yu (2022) trén 58 bénh nhan loc
mau do sb¢ nhiém trung va khong c6 ton thuong
than cip lac bit dau loc mau thay huyét ap trung
binh khi két thiic loc mau cao hon so véi ltic bat
dau loc mau [3]. Nghién ctru cia Ranistha
Ratanarat va cong sy (2005) trén 15 bénh nhan
loc méau dé diéu trj sdc nhiém khuan, thy huyét
4p tam thu ting dan co ¥ nghia so vdi trude & cac
thoi diém: gitra qua trinh loc mau, lac két thuc
loc mau, sau két thuc loc mau 6 gio, va 12 gio
[4]. Nghién ctru cta Huijie Miao tai Trung Quéc
trén 180 tré loc méau vi sbc nhidm trung cho két
qua nong do lactat mau giam dan tir luc loc mau
dén 72 gio sau loc [5]. Cac nghién ctru tai Viét
Nam vé van dé nay con han ché. Chinh vi vay,
ching t6i tién hanh nghién ciru nay véi myc tiéu:
mo ta su thay d6i huyét dong trén 1am sang va
ndi mdi sau loc mau lién tuc & tré séc nhiém
tring chua co6 ton thuong than cp tai khoa Diéu
tri tich cuc Noi, Bénh vién Nhi Trung vong.

2. Poi twong va phwong phap nghién ciru
2.1. Poi twong nghién ciru

Tét ca bénh nhi tir 1 thang dén 18 tudi duoc
chén doan sbc nhiém trung va dugc loc mau lién
tuc khi chua c6 ton thuong than cép, diéu trj tai
khoa Diéu tr tich cuc Noi (PICU) Bénh vién Nhi
Trung uwong, trong thoi gian tir thang 01/2018
dén thang 6/2022 dugc dwa vao nghién ciru.
Chan doan sdc nhidm tring tré em theo tiéu
chuén cta Hiép hoi y hoc Hoi stre cap ciru (2017)
[6]. Tré khong c6 ton thuong than cip dugc danh
gi4 tai thoi diém bét dau loc mau va khong dap
{rng tiéu chuén ton thuong than cip theo KDIGO

(2012) [7]. Nhing tré¢ loc mau < 6 gio, hodc thoi
gian diéu tri tai PICU < 24 gid, hodc dugc dicu
tri bang ECMO trong qua trinh loc mau, hodc
tré/gia dinh tré khong dong y tham gia nghién
cuu s€ dugc loai ra khdi nghién ctru.

2.2. Phwong phap nghién cuu

Nghién ciru quan sat, cd so sanh trudc — sau
diéu tri. SO lidu dugc thu thap hoi ciru va tién
cuau. Bénh nhi dugc thu thip thong tin tir luc
nhap khoa PICU, va tai cac thoi diém: bat dau
loc mau (TO0), sau loc 6 gio, 12 gio, 24 gio, 48
gio, 72 gid, 4 ngay, 5 ngdy. Thu thap cac thong
s6 vé huyét dong trén lam sang (nhip tim, huyet
4p trung binh, chi sb trg tim van mach- VIS) va
n6i méi (pH, lactat mau) dé so sanh trudc va sau
loc mau. Bénh nhi dugc theo doi tiép tuc dén khi
ra khoi PICU hodc ngay thir 28 nam tai PICU.

Chon mAu toan b, Iy tit ca ngudi bénh du
tiéu chuan chon vao trong thoi gian nghién ciru
& trén.

2.3. Phan tich xit Iy s6 liéu

S6 liéu dugc thu thap va phan tich bang phan
mém STATA 14.0. Cac bién dinh tinh: tinh ty
1¢, so sanh su khac biét ty 18 bang x? test. Cac
bién dinh luong: mé ta gia tri trung binh va do
1éch chuén (bién lién tuc phan phdi chudn), trung
vi va t phan vi (IQR) (bién lién tuc phan phdi
khong chuén). So sanh su khac biét cua 2 bién
dinh luong doc lap bﬁng Wilcoxon rank-sum
(Mann-Whitney) test cho bién khong chuédn va t
test cho bién chuan. So sanh sy khac biét cua 2
bién dinh luong trudc va sau diéu tri bﬁng
Wilcoxon ghép cap (signrank) hoac t test ghép
cdp (paired t test). Su khac biét c6 y nghia thong
ké voi p <0,05.

3. Két qua nghién ciru

Trong thoi gian nghién ctru c6 125 bénh
nhan du tiéu chuan dugc dwa vao nghién ciru trén
téng s6 178 tré duoc loc mau vi séc nhiém trung.
Ty 1& tr vong ngay 28 tai PICU la 40,8%
(51/125).
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pH thap hon (7,21 so v6i 7,25; p = 0,04) va lactat

cao hon (3,5so0vo¢i 1,6; p<0,01). Piém suy da

Bang 1 cho thy tudi trung vi 1a 11 thang
(IQR: 5 —29), tré trai chiém 57,6%. VIS ¢ nhém
tr vong cao hon & nhom sbng c6 ¥ nghia thong
ké (66,8 so voi 75; p = 0,03). Nhém tir vong ¢co

Bang 1. Pic diém chung luc nhéap vién va dic diém huyét dong, ndi moi luc bat dau loc mau

co quan (PELOD-2) ltic bat d';lu loc mau & nhém
tr vong cao hon c6 y nghia thong ké so v6i nhom
song (8 so véi 7, p <0,01).

Dic diém Chung Séng Tw vong
(n=125) (n = 74) (n=51) P

Tudi (thang), median (IQR) 11 (5 29) 10,5 (4 25) 11 (5 64) 0,23
1-12 thang, n (%) 68 (54,4%) 42 (56,8%) 26 (51,0%)
13-60 thang, n(%) 31 (24,8%) 21 (28,4%) 10 (19,6%) 0,12
>60 thang, n(%) 26 (20,8%) 11 (14,8%) 15 (29,4%)

o Nam, n(%) 72 (57,6%) 43 (58,1%) 29 (56,9%)
Giditinh G5 ) 53 (42,4%) 31 (41.9%) 22 (43.1%) 089"
Nhip tim (I/phut) 167,0 £ 27,5 169,0 + 28,7 164,0 £ 25,6 0,32°
Huyét ap trung binh (mmHg) 62,9+ 134 64,4 + 13,4 60,6 + 13,2 0,13°¢
VIS*, median (IQR) 70 (40 _ 110) 66,8 (35 95) 75 (45 - 160) 0,03°
pH 7,24£0,13 7,25+0,12 7,21£0,13 0,04°
Lactat (mmmol/L) 2,4 (L2 42) 1,6 (L1 3.2) 35(2,1-70) | <0,01°
PELOD-2", median (IQR) 7(6-9) 7(5-8) 8(7_10) <0,01°

quan (PELOD-2) [10]. ®Mann-Whitney U test. "Chi-square test. °t test

“Chi s6 trg tim van mach (VIS) dugc tinh = liéu dopamin + dobutamin + 100*epinephrine + 100*
norepinephrine + 10*milrinone + 10000*vasopressin (don vi liu: mcg/kg/phtt). “Thang diém suy da co

Thay déi nhip tim
180 20

170

75
160 \

70

150

130 |}

120 -

110 55
T0 6h 12h 24h 48h 72h
(n=125) (n=125) (n=124) (n=113) (n=91) (n=66) (n=44) (n=32)

p < 0,05 & tt ca cac thai diém so voi TO

Ngayd  Ngays 0 6h 12h 24h 48h 72h
(n=125) (n=125 (n=124} (=113 (n=91)

Thay d&i huyét dp trung binh

(n=66)

* Céc thai diém p > 0,05 so véi TO

Ngay 4
(n=44) (n=32)

Thay ddi VIS
180 .
160 * *
140 X X
120 *
100 %
80 ——S8ng
60 Tl vong‘
40
Chung

T 6h 12h 24h 48h 72h Ngay4  Ngiys
(n=125) (n=125) (n=124) (n=113) (n=91) (n=66) (n=44) (n=32)

* Céc thoi diém p > 0,05 so véi TO

Ngay 5

Hinh 1. Su thay d6i huyét dong tai cac thoi diém sau loc mau (kiém dinh sy khac biét gitta TO va cac thoi diém

bang t test ghép cip (paired t test). Téng c& mau n giam dan do tré tir vong hodc chuyén khoa).
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Thay d6i pH
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Thay d8i lactat méu
*
*
*
* * v
~4-50ng
“ : TC vong'
Chung

6h 12h 26h 48h  7h Ngdyd4  NgayS

(n=125) (n=125) (n=124) (n=113) (n=91) (n=66) (n=44) (n=32)

* Cac thoi diém p > 0,05 so véi TO

Hinh 2. Sy thay ddi ndi méi tai cac thoi diém sau loc méau (kiém dinh sy khac biét giira TO va cac thoi diém
bang t test ghép cap (paired t test). Tong ¢& mau n giam dan do tré tir vong hodc chuyén khoa).

3.2. Thay d6i huyét déng va néi méi sau loc mdu

Sy thay d6i vé huyét dong trén 14m sang
dugc danh gia thong qua cac chi sb: nhip tim,
huyét ap trung binh va chi s trg tim vin mach
(VIS) (Hinh 1). Két qua cho thay nhip tim giam
dan theo thoi gian ¢ ca 2 nhom song va tir vong
voi p < 0,05 ¢ tat ca cac thoi diém so véi TO.
Huyet ap trung binh tang dan co y nghia thong
ké ¢ tat ca cac thoi diém ¢ nhom tré song, nhung
khong c6 y nghia thong ké tir sau 24 gio' & nhom
tir vong (p > 0,05). Huyét ap trung binh cua
nhom s6ng luén cao hon & nhom tir vong & tat ca
c4c thoi diém. VIS giam nhanh theo thoi gian &
nhom séng, giam dén < 10 & ngay thir 5 sau loc
mau (p < 0,05 & moi thdi diém). Tuy nhién &
nhom tir vong, VIS khong khac biét & tat ca cac
thoi diém so véi TO. VIS trung binh ctia nhom
ttr vong ludn cao hon VIS ctia nhom sdng va déu
>100.

Su thay doi vé noi moi dugc danh gia thong
qua pH va lactat mau (Hinh 2). pH & nhom song
tang dan co y nghia thong ké & tat ca cac thoi
diém (p < 0,05) va dat dén gié tri binh thuong tir
sau thoi diém 48 gid. Tuy vay khong thiy su
khac biét c6 y nghia ciia pH ¢ nhoém tir vong,
dong thoi gia trl trung binh pH luén < 7.35.
Lactat méau bat dau giam dan c6 y nghia thong ké
tir thoi diém 24 gid sau loc mau ¢ nhom song,
nhung khong c6 su khac biét tai tat ca céac thoi
diém ¢ nhom tir vong.

4. Ban luian

Trong thoi gian 4,5 nam (tir thang 01/2018-
thang 6/2022), tai khoa PICU Bénh vién Nhi
Trung wong da tién hanh loc mau cho 178 tré soc
nhidm tring, trong s d6 ty 1& tré khong c6 ton
thuong than cap chiém da sb 70,2% (125/178).

Tudi trung vi trong nghién ctru clia chung toi
14 11 thang (IQR: 5- 29). Ty 1é nam > n{t (nam
chiém 57,6%), nhung sy khac biét vé gioi khong
¢6 ¥ nghia thng ké (p = 0,89) (Bang 1). Nghién
ctru ciia Huijie Miao ¢ phan b dd tudi cao hon
voi trung vi 40 thang (IQR: 12-80 thang), ty 1&
tré trai la 57,7% [5]. Nghién cuu cta Aygun
Fatih trén 47 tré loc mau vi sdc nhidm tring c6
tudi trung 14 24 thang (IQR: 2 ngdy - 17,83 nim
tudi), tré trai chiém 51,1% [8].

Hau hét d6i tuong nghién ctru ciia chiing toi
¢6 huyét dong va ndi méi khong 6n dinh lac bt
dau loc mau. Nhip tim va huyét ap trung binh lac
khoi dong loc mau & 2 nhém song va tir vong
khong c6 khac biét c6 ¥ nghia théng ké (p = 0,32
va p = 0,13), nhung chi s tro tim van mach
(VIS) trung vi & nhém tu vong cao hon so véi
nhom sbng (75 so véi 66,8, p = 0,03). pH trung
binh ¢ nhém tir vong thip hon (7,21 so véi 7,25,
p = 0,04) va lactat mau cao hon (3,5 so véi 1,6,
p <0,01). Nhém tir vong c6 diém suy da co quan
(PELOD-2) luc khoi dong loc mau cao hon so
v6i nhom sdng (8 so voi 7, p < 0,01) (Bang 1).
Két qua nay phti hop véi két qua ctia nhidu ngién
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clru da chi ra diém PELOD-2 1a yéu t6 tién lugng
ttr vong doc lap & tré séc nhidm trang [9]. Nghién
ctru tai Indonesia ctia Pudjiadi Antonius trén 89
tré séc nhidm tring thiy VIS > 25 ¢6 lién quan dén
tang ty 1€ tr vong (RR = 1,30, p = 0,005) [10].
Trong nghién ctru cua chung t6i, khi theo doi
va so sanh cac chi s trude loc va sau loc méu tai
cac thoi diém 6 gio, 12 gio, 48 gio, 72 gio,
4 ngay, 5 ngay, két qua cho thiy co su thay doi
13 rét vé huyét dong trén 1am sang, dic biét &
nhom séng (Hinh 1). Sau khi dugc loc méau, nhip
tim giam nhanh ngay sau 6h loc mau va giam dan
c6 y nghia théng ké theo thoi gian tai tat ca cac
thoi diém ¢ ca 2 nhom véi p < 0,05. Huyét ap
trung binh ting dan c6 y nghia thong ké & tat ca
céc thoi diém & nhom tré séng (p < 0,05), nhung
lai khong co ¥ nghia thong ké tir sau 24 gio &
nhom tir vong (p > 0,05). Huyét ap trung binh
ctia nhoém sdng ludn cao hon & nhom tir vong &
tat ca cac thoi diém. VIS giam nhanh c¢6 ¥ nghia
& tat ca moi thoi diém ctia nhom sdng, tuy nhién
su thay d6i nay & nhom tir vong khong cé y nghia
thong ké. VIS trung binh ctia nhém tir vong luén
cao hon VIS cta nhom song va déu > 100. Két
qua nay phu hop véi két qua tir nghién ciru cia
Pudjiadi Antonius thdy VIS > 25 c¢6 lién quan
dén ting ty 1& tor vong (RR = 1,30, p = 0,005)
[10]. Nghién ctru cia Guangwei Yu (2022) trén
132 bénh nhan sdc nhiém trung dugc loc mau
lién tuc, két qua c6 58 bénh nhan khong co ton
thuong than cap luc bét diu loc mau va huyét ap
trung binh khi két thuc loc méu cao hon so véi
lac bat dau loc mau (96,55 + 14,24 mmHg so véi
79,28 £ 5,29, p < 0,01) [3]. Nghién ciru cua
Ranistha Ratanarat (2005) trén 15 bénh nhéan loc
mau dé diéu tri sbc nhidm khuan, thiy huyét ap
tam thu ting dan c6 y nghia so véi trude loc
(124,32 + 25,63 mmHg) ¢ cac thoi diém: giira
qua trinh loc mau (126,64 + 22,10 mmHg), lic
két thic loc mau (133,00 = 24,55 mmHg), sau
két thiic loc mau 6 gid (133,06 + 23,88 mmHg)
va 12 gio (133,16 + 26,15 mmHg) (p = 0,04) [4].
Theo hiéu biét cua chiing t6i, hiéu qua on dinh
huyét dong cua loc mau trén cac thong sé 1am
sang co thé dugc giai thich do: loc méu ginp
kiém soat nhiét d6 tranh dé bénh nhan sdt, kiém
soat can bang dich va lay bo cac cytokines lam

han ché tac dong gian mach, thoat dich va ton
thuong co tim.

Su thay d6i vé& pH va lactat mau chi thiy co
¥ nghia ¢ nhom sbng, theo d6 pH mau ting dan
va lactat mau giam dan va déu dat dén gia tri binh
thudng tir sau 24 gio (p < 0,05). O nhém tir vong,
pH lubn < 7,35 va lactat mau luén > 3 mmol/L.
Két qua nay co diém tuong déng v6i nghién ctiru
cua Huijie Miao tai Trung Quoc trén 180 tré loc
mau vi sé¢ nhiém tring cho két qua lactat mau
giam dan tir lac loc mau dén 72 gio sau loc [5].
Su céi thién pH va lactat trong loc méu co thé
duogc 1y giai nho cac co ché khuéch tan va dbi
luu cia loc mau, dong thoi huyét dong cai thién
gitip tudi mau t6 chirc tét hon qua do gitp 6n
dinh pH va lactat.

5. Két luin

Loc mau lién tuc trén tré sdc nhiém trung
chua c6 ton thuong than cip gidp 6n dinh huyét
dong trén 1am sang: nhip tim giam dan, huyét ap
trung binh tang dan, chi s6 trg tim van mach
(VIS) giam dan & ca 2 nhom sdng va tir vong;
dong thoi gitp céi thién pH va lactat méu ¢ nhém
song. Can c6 nhleu nghién ciru hon nita ¢ danh
gia toan dién vé su tac dong cia loc mau lién tuc
1én huyét dong, ndi mai trén ca 1am sang va can
lam sang.
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