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ABSTRACT

Objective: To evaluate the efficacy of combining Furosemide and Albumin versus
Furosemide alone during the evacuation phase in patients with septic shock.

Materials and methods: A prospective, randomized controlled trial was conducted
on 44 patients with septic shock during the fluid evacuation phase, admitted to the
Anesthesia and Surgical Intensive Care Center, Viet Duc University Hospital from January
to June 2025. Patients were randomly assigned to two groups: group 1 received
Furosemide in combination with Albumin, while group 2 received Furosemide alone.
Parameters assessed over 24 hours post-intervention included urine output, fluid
balance, PaO,/FiO, ratio, and hemodynamic variables.

Results: Group 1 demonstrated significantly higher mean urine output compared to Group
2(4532.73 +946.14 mlvs. 3781.82 + 925.63 ml; p = 0.011), a more negative fluid balance
(p=0.015), and a higher proportion of patients achieving negative fluid balance (100% vs.
72.7%; p = 0.021). Improvement in PaO,/FiO, was also significantly greater in group 1 (p
<0.001). The incidence of hypotension was lower in group 1 (9.1% vs. 18.2%), though the
difference was not statistically significant.

Conclusion: The combination of Furosemide and Albumin during the evacuation phase
increases urine output, promotes negative fluid balance, improves gas exchange, and
reduces the incidence of hypotension compared to Furosemide alone in patients with
septic shock.
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TOM TAT

Muc tiéu: Danh gid hiéu qua cula liéu phap phoi hgp Furosemide va Albumin so vdi
Furosemide don doc trong giai doan rat dich & bénh nhan séc nhiém khuan.

Pai twgng va phuong phap: Nghién ciiu tién cltu, can thiép ngiu nhién c6 ddi ching. 44
bénh nhan séc nhiém trong giai doan rut dich diéu tri tai Trung tdm Gay mé Hbéi sirc ngoai
khoa, Bénh vién H{tu nghi Viét Bic tir thang 1-6 ndm 2025, dugc chia ngau nhién thanh
hai nhom: nhém 1 str dung phdi hgp Furosemide va Albumin, nhém 2 sir dung Furosemide
don ddc. Cac théng s6 dugc theo dbdi gom thé tich nudc tiu, can bang dich, Pa0O,/Fi0, va
céc chi s6 huyét dong trong 24 gid sau can thiép.

Két qua: Nhém 1 (phéi hgp Furosemide va Albumin) cé thé tich nudc tiéu trung binh
sau can thiép cao hon so véi nhém 2 (Furosemide don déc) [4532,73 = 946,14 ml so vdi
3781,82 + 925,63 ml; p = 0,011], cdn bang dich &m sau hon (p = 0,015), va toan bé bénh
nhan dat dugc can bang dich am so vdi 72,7% & nhém 2 (p = 0,021). Ml cai thién PaO,/
FiO, 8 nhém 1 cling cao hon rd rét (p < 0,001). Ty 1€ tut huyét ap trong thdi gian can thiép &
nhém 1 thap hon nhém 2 (9,1% so véi 18,2%), nhung sy khac biét khong cé y nghia thong
ké.

Két luan: Phéi hop Furosemide va Albumin trong giai doan rut dich gitip tdng thé tich nudc
tiéu, dat can bang dich &m t8t hon va cai thién trao déi khi, gidm ty & tut huyét ap, so vdi
dung Furosemide don ddc & bénh nhan s&c nhiém khuan.

Tir khéa: S6¢ nhiém khuan, Furosemide, Albumin, rat dich.

1. DAT VAN BE

S8c nhiém khuan & mét trong nhirng bénh ly phd
bién clia bénh nhan phai nhap don vi hoi sic tich
cuc [1]. Bénh nhan s&c nhiém khuan thudng duoc
truyén moét lugng dich l&n nhdm cai thién huyét
doéng va tudi mau mo, dan tdi can bang dich duong.
Tuy vay, bénh vén dac trung bdi hién tugng tang tinh
th&m thanh mach, gay thoat dich qua long mach.
Khi k&t hgp vdi chién luge hoi sire dich tich cuc,
diéu nay dé gay ra can bang dich duong va tich lay
dich, gép phan hinh thanh pht mé k& va lam nang
thém réi loan chirc nang ca quan [2]. Do dé, dich
ho6i stic nén dugc quan ly theo md hinh ROSE, vdi
giai doan E (Evacuation) la giai doan rut dich. Trong
do, viéc str dung lgi tiéu, cu thé la Furosemide la
mét lwa chon dau tay dé rut dich cho bénh nhan.
Tuy vay, tinh trang dé khang Furosemide thudng gap
@ bénh nhan nang, dac biét la khi ha Albumin mau
& bé&nh nhan s8c nhiém khuin. Péng thdi, si dung

*Tac gia lién hé

Furosemide cling gy nhiéu bat lgi vé huy&t dong[3].
Viéc phéi hgp Albumin kém Furosemide da dugc
nghién ctru & nhiéu déi tugng, chirng minh giap duy
tri thé tich long mach va cé tac dung hiép dong, gitp
tang kha nang can bang dich am, gidm nguy co tut
huyét ap clng nhu cai thién oxy héa mau [4]. Tuy
nhién, hiéuquacuachiénlugc ph8ihgpnaytrongsdc
nhiém khu&n van con nhiéu tranh céi. Vi vay, ching
t6i ti€n hanh nghién cu nay nham muc tiéu danh
gia hiéu qua cua liéu phap phéi hgp Furosemide va
Albumintronggiaidoanrutdichdbénhnhansécnhiém
khuén.

2. DOI TUONG, PHUONG PHAP NGHIEN CUU
2.1. Doi twgng nghién ciru

- Tiéu chuan lva chon: bénh nhan = 18 tudi, dugc
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chan doan s6¢ nhiém khuan theo tiéu chuan cua
Sepsis-3, Albumin mau < 30 mg/L va hién co chi
dinh rat dich gom:

+ Huyét déng 8n dinh it nhat 24 gid (khdng co tut
huyét ap, huyét ap trung binh < 65 mmHg va nhip
nhanh tan sé> 110 [an/phat kéo dai hon 1 gid; khong
phai sir dung vdn mach dé duy tri huyét 4p muc tiéu
ho&c lieu Noradrenalin < 0,05 mcg/kg/phut); khong
phai truyén dich hoi strc.

+ Khong c6 dap (ng truyén dich va khéng c6 qua
trinh mét dich dang dién ra.

+ C6 can bang dich 24 gid duong va cé cac dau hiéu
quétaidich trén ldm sang hoac chdn doén hinh anh.

- Tiéu chudn loai tri: bénh nhan va gia dinh ti chéi
tham gia nghién ctru, chan thuong so ndo, phunirco
thai hodc cho con bu, bénh thdn man giai doan cudi
hoac hién c6 tén thuong than cép, natri mau > 150
mEg/L hoac kali mau < 2,5 mEg/L chua dugc diéu
tri, di &ng v&i Furosemide hoac Albumin.

2.2. Phuong phap nghién ctu

- Thiét k&€ nghién ctu: ti€n clru, can thiép d6i ching,
ngau nhién.

- Dia diém: Trung tdm Gay mé Hbi sic ngoai khoa,
Bénh vién H{ru nghj Viét Buc, Ha Noi.

- Thai gian: tir thang 1/2025 dén thang 6/2025.
-C&mau:

Theo k&t qua tham chiéu tir phan tich gop trudc day,
du kién su khac biét vé thé tich nuwdc tiéu clia nhém
dung Furosemide phdi hgp Albumin so vdi nhém
dung Furosemide don doéc la 31,45 ml/gid, tuong
duong 754,8 ml/24 gid (A) [5]. D6 léch chuén cua hai
khac biét 750 ml (SD) [5]. C& mAau t8i thiéu dé phat
hién su khac biét cho hai bién lién tuc dinh tinh theo
cong thuc:

n= 22, ,+2, )" x SD?
A2
2(1,96 + 1,28)% x 7507
n= = 20,73

754,82

Nhu vay, can t6i thiéu khoang 21 bé&nh nhan mbi
nhém dé phat hién su khac biét nay vdi a = 0,05 va
power = 90%.

2.3.Tién hanh nghién ctu

- Cac bénh nhan nhap Khoa Hbi strc tich cuc, chan
doan s6c nhiém khuan, dugc hdi siic theo hudng
dan cua Surviving Sepsis Campaign (2021). Sau khi
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budc vao giai doan rut dich, cdc bénh nhan théa
man c4c tiéu chuén lua chon va khéng cé tiéu chuén
loai trir dugc duwa vao nghién cliu.

- Cac bénh nhan trong nghién cl’u dugc chia thanh
2 nhém ngau nhién:

+ Nhém 1: rat dich bang Furosemide ph&i hgp
Albumin. Bénh nhan dugc stir dung 100 ml Albumin
25%, truyén trong trong 30 phut. Sau do, tiém tinh
mach Furosemide 10 mg méi 6 gid ti€p theo.

+ Nhém 2: rut dich bang Furosemide don doc. Bénh
nhan dugc tiém tinh mach Furosemide 10 mg méoi
6 gio.

- Néu bénh nhan cé tut huyét ap (huyét ap trung
binh < 65 mmHg) va phai tang liéu van mach hoac
str dung lidu Noradrenalin > 0,05 mcg/kg/phut trong
qua trinh lam nghién cu thi ghi nhan va ngirng ligu
Furosemide tiép theo.

2.4. Cac tiéu chidanh gia
-Dé&c diém nén bénh nhan: tudi, gidi, BMI, SOFA.

- Thé tich nudc tiéu, can bang dich, PaO,/FiO, thoi
diém TO va T24.

- Céc chi s6 huyét déng (mach, huyét ap trung binh,
lieu Noradrenalin) tai cac thdi diém 70, T6,T12, T16,
T24.

Ghi chu: Céc thagi diém nghién ctru: TO (ngay trude
can thiép), T6 (6 gid sau bat dau can thiép), T12 (12
gi®d sau bat dau can thiép), T18 (18 gid sau bat dau
can thiép), T24 (24 gid sau bat dau can thiép).

2.5. Xt ly va phan tich sé liéu

XU lyva phantich sé liéu bang phan mém SPSS 20.0,
gia tri p < 0,05 dugc coi la cé y nghia théng ké.

2.6. Dao durc nghién cttu

Deé tai dugc tién hanh sau khi théng qua Truong Dai
hoc Y Ha N&i va Bénh vién HGru nghj Viét bBuc. Gia
dinh bénh nhan dugc thong bao vé muc dich, cac
quyén lgi khi tham gia nghién ctru. Nhirng théng tin
ca nhan vé doi tugng nghién clru dugc gilr kin. Cac
s0 liéu thu thap trong qua trinh nghién cu chi dugc
str dung cho muc dich nghién cu, khéong phuc vu
muc dich khac.

3. KET QUA NGHIEN cUU

Nghién clru dugc thuc hién trén 44 bénh nhéan, chia
ngau nhién thanh 2 nhém (mdinhdm 22 bénh nhan).
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3.1. Pac diém chung cua déi tugng nghién citu

Bang 3. Thay doi ty L& PaO,/FiO, sau can thiép

Bang 1. Dac diém chung cua déi tugng nghién ciru
Nhém 1 Nhém 2 o]
Théng sé PaO. /
FiO 'T'O 277,73+79,60 | 280,23+95,79 | 0,925
Téng Nhém 1 Nhém 2 p 2
Pa0,/ 343,50+74,83 | 297,91+95,36 | 0,085
Tudi trung binh (nam : U= /4, 1 =99, ’
g binh (nam) FiO, T24
60,61+14,46 | 61,14+14,42 | 60,09+14,82 | 0,81 Thay d6i
PaO. /RO 65,77+38,08 | 17,68+32,71 |<0,001
Nam/nr At/
p < 0,001 0,019
31/13 15/7 16/6
(70,5%/ (68,2%/ (72,7%/ 0,74 110
29,5%) 31,8%) 27,3%) 105
BMI (kg/m?) 100
95
22,61 +3,09 | 22,72+3,47 | 22,49+2,73 | 0,81 o r”‘.—'__‘\./
SOFA (diém) 85
80
8,05+2,29 | 7,91 +2,41 8,18 £ 2,21 0,70
75

3.2. Panh gia hiéu qua cta phéi hgp Albumin va
Furosemide so v6i Furosemide don ddc trong giai
doan rut dich & bénh nhan séc nhiém khuan

Bang 2. Thay déi thé tich nudc tiéu,
can bang dich ctiia 2 nhém sau can thiép

Thong | Nhém 1 Nhém 2 b
SO
NuGc tidu 24 gie (ml)
TO | 2130,91+587,87 | 2086,36+608,12 | 0,806
To4 | 4532,73+946,14 | 3781,82+925,63 | 0,011
p <0,001 <0,001
Can bing dich 24 gio (ml)
TO | 1282,27+889,89 | 1141,77+836,10 | 0,592
To4 | -1464,55+822,45 | 722411099554 | 0,015
b <0,001 <0,001

S6 bénh nhan dat can bang dich 24 gio am
sau can thiép

0 (0%) 16 (72,7%) | 0,021

70

TO T8 T12 T18 T24
86,86 87,86 88,64 86,68 91,45

|—-—Nht')m1

| Nhom 2

87,55 93,82 95,23 91,55 97,18

Biéu do 1. Thay d&i tan sé tim
trong thaoi gian can thiép

90

85

80

75

70

65

60
To Te T2 T8 T24

78,700 | 79,177 | 77,755 | 78,000 | 78,032
81,977 | 80,877 | 82,623 | 79,668 79,709

|—I—I\Ih0m1

| Nhém 2

Biéu dd 2. Thay ddi huyét 4p trung binh
trong thaoi gian can thiép

Trong thai gian can thiép, ty & bénh nhan tut huyét
ap 8 nhém 11a 9,1% (2/22), thap haon so véi nhém 2
la 18,2% (4/22). Tuy nhién, sy khac biét nay khong
co y nghia thong ké (p > 0,05). Déng thdi, khong
ghi nhén su khac biét c6é y nghia thong ké vé liéu
Noradrenalin gitta 2 nhém trudc va sau can thiép.

>« Crossrefd 31 “
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4. BAN LUAN
4.1. DPac diém chung cua déi tugng nghién clru

Trong nghién cltu clia chung t6i, d6 tudi trung binh
clla bénh nhan la 60,61 = 14,46 va ty lé nam giGi
chiém da so véi 70,5%. Tugng tu vadi mot nghién cliru
tai Phap clng ghi nhan nam gidi chiém 63,8% bénh
nhan sé¢c nhiém khuan [6]. Trong nghién clu cla
chung téi, diém SOFA trung binh ban dau la 8,05
2,29.

4.2. Panh gia hiéu qua cua phdi hgp Albumin va
Furosemide so vGi Furosemide don doc trong giai
doan rut dich & bénh nhan séc nhiém khuan

Thay déi thé tich nu'éc tiéu, can bang dich

Trong nghién cu clia chung t6i, nhdm bénh nhéan
st dung ph8i hgp Furosemide va Albumin dat
murc gia tang thé tich nudc tiéu cing nhu mic can
bang dich &m vugt trdi hon so véi nhém chi dung
Furosemide donthuan. Thé tich nudc tiéu trung binh
sau can thiép & nhom phéi hgp dat 4532,73 ml so
vGi 3781,82 ml & nhém chirng (p = 0,011). Can bang
dich sau can thiép & nhém phéi hgp dat -1464,55
822,45 ml, sdu hon dang ké so vdi-722,41 = 1099,54
ml & nhdm ching. Béng thoi, toan bd bénh nhan &
nhém phdi hgp dat dugc can bang dich am, trong khi
chicd 72,7% bénh nhan nhédm chirng dat dugec muc
tiéu nay (p =0,021). Két quéa nghién clfu nay tuong tu
vGi k&t qua nghién ctru kinh dién ctia Martin va cong
sy (2005) trén déi tugng bénh nhan tén thuong phéi
cép co giam protein méau (< 6,0 g/dL). Sau 72 gid can
thiép, nhém phdi hgp Albumin va Furosemide dat
muc can bang dich tich ldy &m hon dang ké so vdi
nhom chi dung Furosemide (-5480 ml so vdi -1490
ml). Pong thai, chi c6 1/20 bénh nhan trong nhém
can thiép khéng dat dugc can bang dich am so vdi
7/20 bénh nhan trong nhom ching [4]. Ngoai ra, mot
phantich gdp clia Lee va céng suténg hgp 13 nghién
cu vdi 422 bénh nhan, cing khang dinh phéi hgp
Albumin va Furosemide giup tang trung binh 31,45
ml/gid nudc tiéu so vGi Furosemide don doc [5]. Tuy
nhién, mét sé trong nghién clru khac lai khong ghi
nhan hiéu qua tuwong ty. Nghién clru cia Mahmood-
poor va cong su’ & bénh nhan nam hoi surc tich cuc
c6 ha Albumin mau (< 30 g/l), cho thay tong lugng
nudc tiéu sau 8 gid gitra nhdm phdi hgp Albumin
va Furosemide la 2396,1 ml, cao hon so v&i nhém
ching la 2072,65 ml. Tuy nhién, sy khac biét nay
khong dat y nghia thong ké (p > 0,05). Nguyén nhan
c6 thé do téng thai gian theo dbi va can thiép ngén,
chi 8 giv sau truyén Albumin (so v@i nghién ctru clia
chung t6i la 24 gid), chua du dé danh gia hiéu qua
lgi tiéu tich lay, ddng thai ¢c& mau nho lam gidm do
manh théng ké [7].

PaO /FiO,

Trong nghién clu cua chung t6i, mac du PaO,/
FiO, sau can thiép khong khac biét co y nghia
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théng ké gitra hai nhém (p = 0,085), nhung mirc d6
cai thién lai vuot tréi & nhom phéi hgp Albumin -
Furosemide so v&i Furosemide don thuan (65,77
38,08 so vdi 17,68 +32,71; p <0,001). Piéu nay cho
thay ph6ihgp Albumin cd vaitro ro rét trong caithién
chirc nang phoi, cu thé la tang cudng kha nang trao
daéi khi. Hiéu qua nay co6 thé ly giai bdi vai trd sinh
ly ctia Albumin trong viéc phuc hoi ap luc keo noi
mach, lam giam phu mo ké phdi, tir do cai thién sy
trao déi khi va tang PaO /FiO,. Nghién cutu Martin
va cong su cling cho thay viéc két hgp Albumin va
Furosemide gitp cai thién dang ké PaO,/FiO, d bénh
nhan tén thuong phdi cap cé giam protein mau, vdi
murc tang PaO,/FiO, &n tGi 43 mmHg sau 24 gid va
tac dung duy tri dén tan sau 72 gid néu tiép tuc can
thiép [4]. Déng thoi, nghién clru clia ching toi cling
ghi nhan sy cai thién PaO,/FiO, c6 y nghia thong
ké trong nhom st dung Furosemide don thuan (p =
0,019). Piéu nay khang dinh vai trd ctia Furosemide
nhu mot liwa chon hiéu qué trong chién luge rut dich
nham giam phu mé ké phdi va cai thién trao ddi khi
& bénh nhan hdi strc néi chung va séc nhiém khuén
noi riéng.

Chi sé huyét déng

Méttrongnhirngrdiro l&n cliagiaidoanrutdichtrong
s&c nhiém khuan la tinh trang rat dich quéa muc, dan
dén giam thé tich tuan hoan hiéu dung, gay suy tuan
hoan va giam tuéi méau. Trong nghién clru clia chung
10i, cac chi sé huyét dong bao gom tan sé tim, huyét
ap trung binh va lieu Noradrenalin khong cé suw khac
biét c6 y nghia thong ké gilra hai nhém tai tat ca cac
thai diém theo déi. Tuy nhién, phan tich trong tirng
nhém, nhém Furosemide don thuan ghi nhén tan s6
tim tang dang ké tir thai diém trude can thiép dén 24
gid sau khi bat dau can thiép (p = 0,003), trong khi
nhém st dung phéi hgp Albumin - Furosemide duy
tri tdn sd tim 6n dinh. Bén canh dé, ty & tut huyét
ap trong thaoi gian can thiép cling cao hon & nhém
Furosemide don doéc (18,2% so véi 9,1%), du chua
dat ngudng y nghia thong ké. Nhirng xu huéng nay
phu hop v@i két qua tlr cac nghién clu trude. Cu
thé, Oczkowski va céng sy ghi nhan sd trudng hap
tut huyét ap budc dirng can thiép cao hon & nhom
str dung Furosemide don doéc (4/21 truong hop) so
vGi nhém phdi hop Albumin (2/24 trudng hap) [8].
Nghién clru ctia Martinva cong suwclingbdo cdo 9/20
bénh nhan phai ngirng Furosemide & nhém chirng,
trong khi chi 3/20 & nhém dung két hgp vdi Albumin
[4]. Nhirng d{¥ liéu nay cho thay rang Albumin c6 thé
giup cai thién, 6n dinh huyét dong théng qua viéc
tang ap luc keo ndi mach, hé trg phan bé lai dich tir
khoang ké vé long mach, giam nguy co tut huyét ap
khi thuc hién chién luge rat dich tich cuyc. Bang cha
y, nghién clru clia Martin va cong su con cho thay
nhém phdi hgp Albumin co céi thién cung lugng tim
rd rét hon so v&i nhém Furosemide don doc. Diéu
nay co thé giai thich do hién tugng qua tai dich gay
phu co'tim, suy giam chi’c ndng cotim va gidm cung
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lugng tim. Khi gidi quyét dugc tinh trang qua tai dich,
chirc nang tim clng dugc cai thién dan [4].

5. KET LUAN

Trong giai doan rutdich & bénh nhan séc nhiém khu-
an, viéc phdi hgp Furosemide va Albumin gitip lam
tang thé tich nudc tiéu, tang kha nang dat dugc cén
bang dich 4m, tang PaO,/FiO, va giam nguy co tut
huyét ap so vdi dung Furosemide don doc.
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