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ASSESSING THE IMPACT ON SOME HEMODYNAMIC PARAMETERS
AND THE ABILITY TO PREDICTION FLUID RESPONSE WHEN CHANGING PEEP
IN PATIENTS WITH SHOCK DURING RESUSCITATION
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ABSTRACT

Objective: This study aimed to evaluate hemodynamic changes and the predictive value
of fluid responsiveness when gradually increasing PEEP levels in intensive care unit
patients with shock.

Subjects and methods: A prospective, self-controlled interventional study was
conducted on 36 shock patients monitored using the PiICCO hemodynamic system from
January to June 2025 at the Center for Anesthesia and Surgical Intensive Care, Viet Duc
University Hospital.

Results: The ROC curve demonstrated that the area under the curve of changes in
cardiac index (Cl) during PEEP adjustment in predicting fluid responsiveness was 0.61.
The optimal cutoff for ACl was identified as = 5.5%, with a sensitivity of 95.0%, specificity
of 75.0%, and a Youden index of 0.700. In the fluid-responsive group, when PEEP was
increased from 5 to 10 and then 15 cmH,O, Cl decreased from 3.14 + 0.88 t0 2.86 = 0.76
and 2.70 = 0.70 /min/m?, respectively; systolic blood pressure decreased from 107.3 =
18.2 10 99.4 = 16.6 and 95.6 = 15.1 mmHg; mean arterial pressure dropped from 77.8
+10.5to 72.1 + 9.3 and 69.1 * 8.6 mmHg; and central venous pressure increased from
7.4 +291t0 9.2 3.0 and 10.75 = 3.1 cmH,O (p < 0.001). Stroke volume variation and
pulse pressure variation showed a mild increase without statistical significance. In the
non-responder group, hemodynamic parameters remained relatively unchanged.

Conclusion: Stepwise PEEP elevation induces significant hemodynamic changes in
preload-dependent patients and may serve as a supportive tool for assessing fluid
responsiveness in clinical practice.

Keywords: Shock, PEEP, cardiac index, invasive hemodynamic monitoring, fluid
responsiveness.
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DANH GIA ANH HUO'NG DEN MOT SO THONG SO HUYET DONG
VA KHA NANG DU DOAN PAP 'NG TRUYEN DICH KHI THAY POI PEEP
& BENH NHAN cO SOC TRONG HOI SU'C
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TOM TAT

Muc tiéu: Nghién citu nham danh gia su thay ddi cac thdng s6 huyét dong va kha nang dy
doan dap ing truyén dich khi tdng dan mirc PEEP & bénh nhan s6¢ nam khoa hoi sic tich
cuc.

Dai tuwgng va phuong phap: Nghién clru tién cliru md ta, can thiép tu doi chirng trén 36
bénh nhan s&c dugc theo dbi huyét dong bang ky thuat PiCCO tir thang 1-6 ndm 2025 tai
Trung tdm Gay mé va Hoi strc ngoai khoa, Bénh vién Hiru nghj Viét Durc.

Két qua: Biéu d6 ROC cho thay dién tich dudi dudng cong cuia thay d6i cung lugng tim (Cl)
khi thay déi PEEP trong viéc dy doan dap ng vdi truyén dich la 0,61. Ngudng cat t6i wu
duoc xac dinh 1a ACI = 5,5%, vdi do nhay 95,0% va do dac hiéu 75,0%, chi s6 Youden dat
0,700. Nhém dép tng truyén dich, khitang PEEP tir5 1én 10 r6i 15 cmH,0, Cl gidm lan lugt
tlr 3,14 = 0,88 xudng 2,86 + 0,76 va 2,70 = 0,70 I/phat/m?; huyét 4p tdm thu gidm tir 107,3
+ 18,2 xudng 99,4 = 16,6 va 95,6 + 15,1 mmHg; huyét ap trung binh gidam tr 77,8 = 10,5
xuéng 72,1 £ 9,3 va 69,1 = 8,6 mmHg; ap luc tinh mach trung tdm tang tir 7,4 = 2,9 1én 9,2
+ 3,0 va 10,75 £ 3,1 cmH,O (p < 0,001); bi€n thién thé tich nhat bop va bién thién ap luc
mach tang nhe nhung khong dat y nghia théng ké&. Nhdm khoéng dép ing c6 bién doi huyét
dong khong dang ké.

K&t luan: Khi tdng dan PEEP gay bién ddi huyét dong ré rét 8 nhom con phu thudc tién tai,
c6 thé dugc str dung nhu céng cu ho trg danh gia dap ng truyén dich trong lam sang.

Tirkhda: S6c¢, PEEP, cung lugng tim, theo déi huyét ddng xam nhap, dap (ng truyén dich.

1. DAT VAN BE

Séc la mot tinh trang rdi loan tuan hoan cép tinh, de
doa tinh mang, trong dé tuéi mau md khéng di dan
dén thiéu oxy va réi loan chuyén hoa té bao, tir dé
lam tén thuong co quan va tlr vong néu khdng dugc
XU tri kip thai. Diéu tri s6¢ bao gom hoi strc dich, van
mach, kiém soat nguyén nhan va hd trg chi'c nang
co quan [1], trong d6 hoi strc dich la budc dau tién
va quan trong nham cai thién cung luong tim va tuéi
mau mo. Tuy nhién, khéng phai bénh nhan nao clng
dap ung véi dich truyén, va viéc bu dich khéng phu
hop c6 thé dan dén qua tai thé tich, t6n thuong phdi
do dich va kéo dai thdi gian nam hoi strc. Danh gia
kha nang dap ung vdi truyén dich la moét budc song
con trong quan ly sdc. Cac chi s6 huyét dong tinh
nhu ap lyc tinh mach trung tdm hay huyét ap thuong
khong phan éanh chinh xac tinh trang thi€u dich thuc
su. Do d6, cac phuong phap danh gia huyét déng da

*Tac gia lién hé

dugc dé xuat, trong do c6 thir thach PEEP ngan han
(Short-time Low PEEP Challenge - SLPC) [2], mot
bién phéap diéu chinh tam thdi mic ap lvc duong
cudi thi thd ra nham danh gia bién thién cung lugng
tim va cac chi s6 huyét déong théng qua su thay déi
ap luc trong l6ng nguc va tién ganh that phai. Tac
dong ctia PEEP l&n huyét déng phu thudc vao su
tuong tac tim - phéi, c6 thé lam thay déi tién tai va
hau tai that phai, tir d6 anh hudng dén cung lugng
tim [3]. Tuy nhién, hién con thi€éu di liéu nghién ctru
tai Viét Nam vé anh hudng cu thé cuia thay déi PEEP
l&n huyét dong & bénh nhan séc. Do vay, ching toi
thuc hién nghién ciu ndy nham mé ta sy thay déi
cac théng s6 huyét déng khi thay d6i PEEP & bénh
nhén séc dang dugc thd may trong hoi strc.
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2. DOITUONG, PHUONG PHAP NGHIEN CU'U
2.1. Phuong phap nghién cttu

Nghién clru tién ctiru mo ta, can thiép ty d6i chirng
trén 36 bénh nhan sdc dugc theo doi huyét dong
bang ky thuat PiCCO tir thang 1-6 nam 2025 tai
Trung tdm Gay mé va Hoi sirc ngoai khoa, Bénh vién
Hdru nghi Viét Duc.

2.2. Déi twong nghién ciru
*Bénh nhan théa man cac tiéu chi sau:

-Tir 18 tudi trd lén, dugc chdn doan sdc c6 théng khi
nhan tao xadm nhép v&i PEEP 5 cmH, O, VCV vai Vit =
6-8 ml/kg IBW.

- Co nghingd can hoi stre dich dya vao it nhat 2 trong

s6 cac dau hiéu sau:
+ Nhip tim nhanh > 100 [an/phut.

+ Huyét 4p thap hoac dung van mach liéu cao (MAP
<65).

+ CVP thap <5 cmH,0.

+Tidu it (< 0,5 mU/kg/gid).

+ Noi van tim.

+ Giam Scv0O,/SvO, < 70%, lactat > 4 mmol/L.

+ Ghi nhan tinh trang mat dich (bilant dich &m).
*Tiéu chuén loai trir:

- Gia dinh khong déng y tham gia nghién clru.

- Bénh nhan cé chéng chi dinh clia tang PEEP.
2.3. C& mau nghién ctu

Trong nghién clu nghiém phap chan doan, céng
thitc tinh ¢c& mau theo do nhay. Ap dung cong thic
v@i do nhay ki vong v&i Sen = 0,95, d = 0,07, dugc cd

mau khoang 36 bénh nhan.
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2.4. Quy trinh thu thap sé liéu
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2.5. Xtr ly va phan tich s6 lidu

Sé liéu dugc phan tich bang phan mém SPSS 20.0.
D{r liéu dinh lugng dugc md ta bang trung binh = do
léch chuan; so sanh céc thdi diém bang ANOVA lap
lai hoac t-test ghép cap, ngudng y nghia thong ké p
<0,05.

2.6. Bao durc nghién cru

Nghién ctru dugc Hoi dong Dao dirc Truong Dai hoc
Y Ha Noithéng qua, tat ca bénh nhan hodc ngudi dai
dién hgp phap déu dudgc giai thich va dong y tham
gia nghién cltu bang van ban.
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3. KET QUA NGHIEN cUU

Trong s6 36 bénh nhan dugc dua vao nghién clru, Bang 1. Gia tri ngudng t8i wu sy thay déi ClI
20 bénh nhéan (56%) dugc phan loai vao nhém dap cua nghiém phap SLPC

rng truyén dich va 16 bénh nhan (44%) thuéc nhom

khéng dap tng. Biéu dd6 ROC cho thay dién tich AUC DPidm D6 nhay D6 dac
dudi dudng cong (AUC) cua thay ddi cung lugng tim Youden T hiéu
(cardiac index - Cl) khi thay d8i PEEP trong viéc du _ , ;
doan dap ¢ng vdi truyen dich la 0,61. Ngudng cét t6i Nghiém phap SLPC

uu dugc xac dinh la ACI = 5,5%, v&i do nhay 95,0% 0,61 0,7 81,8 42,9

va do dac hiéu 75,0%, chi s6 Youden dat 0,700.

1.0

Nghién clru cho thay: & nhém dap &ng truyén dich,
7 Cl gidam an lugt tr 3,14 = 0,88 xudng 2,86 = 0,76 va
2,70 = 0,70 U/phut/m? (p < 0,001); huyét ap tam thu
’ giam tir 107,3 = 18,2 xudng 99,4 * 16,6 va 95,6
15,1 mmHg (p < 0,001); huyét ap trung binh giam tir
77,8+10,5xudng 72,1+ 9,3va 69,1 +8,6 mmHg (p <
0,001); ap lyc tinh mach trung tdm tang tw 7,4 £ 2,9
lén 9,2 = 3,0 va 10,75 = 3,1 cmH,O (p <0,001). Cac
chis6 SVV va PPV tang nhe nhung khéng dat y nghia
théng ké. Trong khi d6, & nhom khéng dap ing, cac
théng sé Cl, huyét 4p va CVP bién d6i khéng dang
0w . o L e ké, khong dat nguding y nghia thng ké. Nhiing thay
1- 6 déc higu (1 - Specificity) doéi nay gai y su tuong tac tim - phoi rd rang khi tang
PEEP, dac biét & nhom bénh nhan con phu thuéc

Biéu dd 1. Dudng cong ROC biéu dién kha nang ~ tiental.

tién lvgng ctia nghiém phap SLPC

0.8

0.6

B9 nhay (Sensitivity)

0.2

Bang 2. Danh gia sy thay déi cac thdong sé huyét dong khi thay déi PEEP cGia 2 nhém

Chisé T1PEEP5 | T2PEEP10 | T3PEEP15 p | pT1-T2 | pT2-T3 | pT1-T3
L 99,80 + 12,21 | 97,95+ 12,55 | 98,15+ 15,01 | 0,230
Tan s6 tim
an/phut
(tan/phut) 82,88 + 13,65 | 82,69 + 12,20 | 83,50 + 13,58 | 0,464
o 94,10+ 11,19 | 88,55+ 11,34 | 83,15+ 11,27 | 0,000 | 0,000 | 0,000 | 0,000
Huyét ap trung
binh (mmH
Inh (MMHE) | o) o5+ 11,28 | 91,19+ 12,42 | 90,12+ 10,90 | 0,002 | 1,000 | 0,003 | 0,036
314+0,88 | 2,86+0,70 | 2,70+0,70 | 0,000 | 0,005 | 0,004 | 0,000
Cl (Umin/m?)
396+082 | 3,.88+0,80 | 3,610,090 | 0,000 | 0,000 | 0,004 | 0,001
15,25+5,56 | 14,75+6,22 | 15.85+6,62 | 0,045 | 1,000 | 0,28 | 0,01
PPV (%)
712+2,90 | 7.62+324 | 812+3,16 | 0,233
735+214 | 7,75+1,65 | 7.60+1,79 | 0,582
EVLWI (mU/kg)
10,55+ 1,34 | 10,28+1,77 | 10,31+1,49 | 0,87
7.44+3,98 | 960+3,95 | 10,75+3,85 | 0,000 | 0,000 | 0,000 | 0,000
CVP (mmHg)
12,81+2,97 | 14,88+2,78 | 16,31+2,09 | 0,000 | 0,000 | 0,001 | 0,000
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4. BAN LUAN ly phU hgp véi co ché lam tang ap luc 1dng nguc do

K&t qua nghién clu cho thay tang PEEP ngan han
trong nghiém phap SLPC da gay ra thay doi huyét
dong rd rét & nhom bénh nhan séc con phu thudc
tién tai, thé hién qua viéc giam Cl. Pay la co ché sinh
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PEEP, tlr do6 lam giam hoi luu tinh mach va giam tién
tai that phai. Trong khi do, nhém khong dap &rng gan
nhu khéng co thay déi huyét dong, phan anh tinh
trang khong con phu thudc tién tai. So sanh vdi cac
nghién ctru trudc do, Wilkman E va cong sy (2014)
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[4] thuc hién mot nghién ctru héi clru trén 30 bénh
nhan nhiém trung huyét dang dugc thd may va theo
déi bang PiCCO, trong d6 PEEP duogc tang tir 5 lén
15 cmH,0. Két qua cho thdy MAP giam trung binh
8,8% & nhém dép ng dich, trong khi khong thay déi
& nhom khong dap ng, SVV tang dang ké & nhém
dap ung, tr 11 £ 4% lén 15 = 5%, phan anh hién
tugng giam hoi luu tinh mach va tang phu thudc
tién tai. Nhirng thay déi nay bi€n mat sau khi giam
PEEP tr& lai ban dau, cho thay phan &ng la tam thai
va c6 thé dao ngugc, dong thoi SVV tang cé y nghia.
Nghién ctu ndy nhan manh rang sy thay déi Cl va
SVV khi tang PEEP c6 thé phan anh mdc dé phu
thubc tién tai, tr do giup phan tang nhém bénh
nhén c6 kha nang cai thién huyét déng khi truyén
dich. M6t nghién ctru khac cua Abdullah T va cong
sy (2022) [2] thuc hién tién cltu trén 40 bénh nhan
s8c ndng dang thd may va theo dbi bang PiCCO, vdi
muc tiéu danh gia kha nang du doan dap ung truyén
dich cua ky thuat SLPC vdi PEEP dugc tang tir 5 lén
10 cmH,0 trong 30 gidy va két qua cling cho thay
SLPC c6 kha nang phan biét nhém dap ing dich véi
do6 nhay 92,3% va do dac hiéu 66,7%. Nhom tac gia
k&t luan rang SLPC la mét céng cu don gian, nhanh
chéng va dang tin cay dé hd trg ldm sang trong hoi
sirc dich.

Tuy nhién, nghién ctru nay con tén tai mot sé han
ché. Th& nhat, c6 mau tuong déi nhd va dugc thuc
hién tai moét trung tdm duy nhat, diéu nay cé thé
lam giam kha nang khai quéat héa két qua. Thir hai,
viéc phan loai nhém dap ng va khéng dap ing dua
trén thay déi Cl sau truyén dich c6 thé bj &nh hudng
b&i nhiéu yéu t6 ldm sang nhu liéu van mach, tinh
trang tim phdi nén hodc dé chinh xac cua thiét bi
do. Ngoai ra, nghién ctru chua danh gia dugc day du
anh hudng clia cac yéu t6 can thiép déng thoi khac
c6 thé tac dong dén huyét dong khi thay d6i PEEP.

5. KET LUAN

Thay d8i PEEP gay ra nhirng bién déi huyét déng cé
y hghia & bénh nhan sdc con phu thudc tién tai, dac
biét thé hién qua gidm Clva huyét ap, ddng thdi tang
ap luc tinh mach trung tdm. Sy thay déi nay giup
nhan dién nhom bénh nhan dép (ng truyén dich.
Nghiém phép SLPC c6 thé dugc st dung nhu mot
cong cu bé trg hitu ich trong danh gia dap ung dich
tai givdng, gop phan ca thé héa chién luge hdi surc.
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