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PANH GIA KET QUA BU DICH THEO HUONG DAN CUA CHi SO BIEN
THIEN AP LU’C MACH (PPV) O’ BENH NHAN SOC NHIEM KHUAN BANG
PHU'ONG PHAP PHAN TiCH SONG MACH TAI BENH VIEN BACH MAI

Bui Thi Hrong Giang'2, Trinh Thé Anh2, Pham Kim L&!

TOM TAT

_ Muc tiéu: banh gia két qua bu dich theo hudéng
dan cla chi s6 bién thién ap luc mach (PPV). Phu'cng
phap: Nghién ctu can thiép tién ciru dugc thuc hién
tai TT HSTC - Bénh vién Bach Mai trén 30 bénh nhan
SNK thd mdy tif thang 1/2023 - 742023 Benh nhan
dugc test truyén dich theo erdng dan cta chi s6 PPV,
sau do thu thap cac théng s6 mach, huyét ap, CVP;
cac thong s6 huyét dong do bang perdng phap phén
tich sdbng mach trudc va sau cac lan test truyén dich.
K&t qua: Nghién cuu dugc thuc hién trén 30 bénh
nhan SNK. Chung t6i ti€n hanh test truyen dich, thu
thap sO liéu va vé du‘dng cong ROC nham danh g|a
ngufdng dap ('ng truyén dich ctia PPV. Tiéu chuén dap
rng truyén dich la CO tang it nhat 15% sau khi truyén
500ml natriciorid 0,9%. Dién tich dudi dl.rdng cong
cla PPV Ia 0,85 (p< 0,05; CI: 0,68-1,0). Két qua cho
thay chi s8 PPV c6 kha nang tot trong du doan dap
'ng truyén dich. Tai diém cat PPV 12 5%, do nhay
80%, do dic hiéu 89%. K&t luan: PPV cd kha ning
lién lugng dap ing truyén dich t6t G bénh nhan SNK.
Ngu‘dng dap u’ng truyen dich cla PPV la 12,5%. Sau
truyen dich, cac thong sO Iam sang, huyét dong dugc
cai thién. Tu’khoa S6c nhiém khuan, PRAM.

Viét tat: Cl: cardiac index, CO: Card|ac output, SVI:
Stroke Volume index, CCE: Cardiac cycle efficiency,
dP/dtmax. Maximal slope of the systolic upstroke, PPV:
Pulse pressure variation, SVV: Stroke Volume Variation,
SVRI: Systemic Vascular Resistance Index, PRAM:
Pressure Recording Analytical Method, SNK: SGc nhiém
khuén, TT HSTC: Trung tdm Hdi stic tlch cuc.

SUMMARY

EVALUATION OF FLUID RESUSCITATION
BASED ON PULSE PRESSURE VARIATION
(PPV) IN PATIENTS WITH SEPTIC SHOCK
USING ARTERIAL WAVEFORM ANALYSIS

AT BACH MAI HOSPITAL

Objective: To evaluate fluid resuscitation
outcomes based on pulse pressure variation (PPV) in
patients with septic shock using arterial waveform
analysis in the Bach Mai Hospital’s Center for Critical
Care  Medicine. Method: The  prospective
interventional study in the Center for Critical Care
Medicine - Bach Mai Hospital on 30 mechanically
ventilated patients with septic shock from January
2023 to July 2023. Patients underwent fluid challenge
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testing based on pulse pressure variation (PPV),
followed by the collection of arterial parameters, blood
pressure, central venous pressure (CVP), and
hemodynamic parameters measured through arterial
waveform analysis before and after each fluid
challenge test. Results: The study was conducted on
30 patients with septic shock, with a total of 29 fluid
challenge tests performed. We carried out fluid
challenge tests, collected data, and plotted ROC
curves to evaluate the fluid responsiveness threshold
of PPV. The fluid responsiveness criterion was defined
as a minimum 15% increase in cardiac output after
the infusion of 500ml of normal saline solution. In our
study, the area under the ROC curve for PPV was 0.85
(p < 0.05; CI: 0.68-1.0), indicating that pulse pressure
variation is a good predictor of fluid responsiveness.
At a cutoff value of PPV 12.5%, the sensitivity was
80%, specificity was 89%. Conclusions: PPV
demonstrates good ability to predict fluid responsiveness
in patients with septic shock. The fluid responsiveness
threshold for PPV is 12.5%. After fluid administration,
clinical and hemodynamic parameters showed
improvement. Ke!words: Septic shock, PRAM.
I. DAT VAN BE

S6c nhiém khudn 13 mét bénh Iy ndng, la
nguyén nhan tr vong hang dau tai cac don vi hoi
surc tich cuc. Hoi stc dich la nén tang trong diéu
tri SNK, nhdt la trong nhitng gid dau. Theo
huéng dan diéu tri SNK, bénh nhan dugc truyén
dich nhanh trong 3 gi¢ dau, tuy nhién bénh nhan
vao ICU tai cac thdi diém khac nhau va chi c6
khoang 50% bénh nhan ICU c6 dap Ung truyén
dich. Vi vay viéc du doan bénh nhan nao dap
Ung v@i bu dich trd nén rat quan trong. Bap Ung
truyén dich dugc xac dinh khi kha nang tim lam
tdng dang ké thé tich nhat bop hodc cung lugng
tim khi truyén thém dich. C6 nhiéu phuong phap
dugc 4p dung dé€ danh gid va theo doi truyén
dich, trong dé perdng phap phan tich song
mach la bién phap xam Ian tdi thiéu, sir dung de
dang, theo dai lién tuc, chi phi thap, ngay cang
dudc st dung nhiéu trong cac dan vi hdi strc tich
cuc. Chi s6 PPV dinh lugng su thay ddi cua ap
luc mach dong mach trong qua trinh thé may, la
mot trong nhitng bién s6 dong hoc da dugc
chrng minh cé gia tri dac hiéu va dé nhay cao
nhdm du doan chinh xac vé kha ndng dap (ng
dich?. Khi gid tri PPV < 9%, viéc s dung dich
khong c6 khd ndng dan dén ting cung lugng
tim. Vi vay chung tdi ti€n hanh nghién clru danh
gia két qua bu dich theo hudng dan cla chi s6
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PPV & bénh nhén SNK do bang phuang phap
phan tich sé6ng mach tai TT HSTC, Bénh vién
Bach Mai.

Il. DOl TUONG VA PHUONG PHAP NGHIEN CU'U

2.1. BGi tugng nghién ciru. Chung toi ti€n
hanh nghién cttu trén 30 BN

Tiéu chudn chon BN:

e Bénh nhan dugc chan doan SNK theo tiéu
chuén SSC 2016!

 Bénh nhan > 18 tudi, dugc théng khi nhan
tao xam nhap

e Bénh nhan vao TT HSTC trong 3 gid dau
hoac xuat hién SNK trong 3 giG dau

Tiéu chudn loai trir:

e Hep, hd van dong mach chd, phinh hoac
I6¢ tach déng mach chu

¢ RGi loan nhip tim

e Tac ddng mach phdi

2.2. Phucng phap nghién ciru

- Nghién clu can thiép tién ctu tai TT
HSTC, Bénh vién Bach Mai tir 1/2023- 7/2023.

- Nghién cru da dudc HGi dong dao duc
Bénh vién Bach Mai thong qua.

- Quy trinh nghién clu:

e Budc 1: Bénh nhan SNK thd mdy théa man
tiéu chuén Iua chon va tiéu chuan loai trur.

e Budc 2: Cho thudc an than, cai dat thong
s6 may thd

¢ Budc 3: Dat catheter dong mach.

e Bugc 4: Thuc hién test truyén dich theo
hudng dan cua chi s6 PPV.

e Budc 5: banh gia dap ng: Néu khong dap
Ung dich thi dirng test truyén dich.

Néu dap (ng, ti€p tuc thuc hién test truyén
dich, do cac thong s6 huyét déng bang phuang
phap phan tich song mach trudc va sau test
truyén dich.

Bénh nhan con dap Ung thi quy trinh test
truyén dich dugc 13p lai va dimg khi BN khong
con dap Ung nira.

e Budc 6: Thu thap so liéu vao bénh an nghién
clu tai thai diém trudc va sau cac [an test dich.

e Budc 7: Nhap va xtr ly so liéu.

2.3. Phuong phap xtr ly s6 liéu. Cac s6
liéu dugc phan tich theo phuong phap théng ké
y hoc.

IIl. KET QUA NGHIEN CUU

3.1. Pic diém chung cia bénh nhan
nghién ciru. Nghién clu trén 30 BN, tudi trung
binh 54.6+18.5 [20 - 88] tudi. C4 23 bénh nhéan
nam (76.7%).

Bang 1. Bic diém chung cua bénh nhin
nghién cuu (N=30)

Bién sd X + SD
Diém SOFA 11.2+ 2.9
Diém APACHE II 19.0 £ 5.3
PCT (ng/ml) 52.8 + 44.4
Lactat mau (mmol/L) 5.1+3.5
Liéu noradrenalin (ug/kg/ph) 0.7 £ 0.5

Nhén xét: Bénh nhan vao TT HSTC cd diém
SOFA va APACHE II cao. N6ng do PCT va lactat
mau cao.

3.2. Panh gia két qua bu dich theo
hudng dan cua chi sé PPV & bénh nhén sdc
nhiém khuan. Nghién ctu c6 30 bénh nhan SNK.
Trong dé 19 BN cd PPV >9% dugc thuc hién test
truyén dich. C6 29 [an thuc hién test truyén dich,
trong d6 52,6% BN dugc thuc hién test truyén dich
1 [an; 42,1% BN thuc hién test truyén dich 2 lan;
5,3% BN test truyén dich 3 [an.

3.2.1. Gia tri du doan dap ing truyén
dich cua chi sé PPV. Ldy ACO dé tién lugng
dap Ung truyén dich. ACO > 15% la c6 dap Ung
truyén dich. TUr d6 tim ra gid tri PPV tot hon dé
tién lugng dap Ung truyén dich.

Puong cong ROC

1.0

/

0.6

Dg nhay

1 - 6 dac hiéu
Biéu db 1. Gia tri du dodn dap ung truyén
dich cua PPV
Bang 2. Bé nhay va dé diac hiéu cua PPV

Gia tri PPV % | P nhay % | D6 dic hiéu %
9.50 90 69
10.50 80 74
11.50 80 79
12.50 80 89
13.50 70 89
14.50 40 89

Nhan xét: Dién tich dugi dudng cong: AUC
= 0,85 (p<0,05; CI: 0,68-1.0). PPV cd gia tri du
doan dap Ung truyén dich t6t. Gia tri du doan
truyén dich cta PPV véi diém cat 12,5%: dd
nhay 80%, d6 dac hiéu 89%.

3.2.2. Pac diém cdc théng sé huyét
dong sau test truyén dich /an 1. 19 bénh
nhan cé PPV > 9% dugc thuc hién test truyén
dich. Sau test truyén dich, tai danh gia lai cac
thong s6 huyét dong.
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Bang 3. Pdc diém Idm sang sau test truyén dich l3n 1

Thong s6 Lo - Trudc test dich Sau test dich

(n=19) Pap ng truyén dich (X+SD) (X£SD) 5]
. Dép ing (n=9) 123,6 + 10,5 112,7 + 15,1 <0,05
Mach (lan/phtt) —ran s @ap ting (n=10) 1242 % 15,3 120 16,8 > 0,05
Dép Uing (n=9) 78,8 9,2 83,5 + 14,6 > 0,05
HATB (MmHQ)  —¢rang dap tng (n=10) 80 £ 8,6 82,0 % 7,5 >0,05
Liéu noradrenalin Dap Ung (n=9) 0,87 £ 0,6 0,77 £0,5 < 0,05
(mcg/kg/ph) Khong dap Ung (n=10) 0,72 +0,5 0,64 £ 0,5 > 0,05
Dap Ung (n=9) 10 + 3,6 11,4 + 3,8 < 0,05
CVP (mmHY) 3 rang dap tng (n=10) 9,4 £ 3,8 10,1 £2,8 > 0,05

Nhan xét: Mach giam, CVP tang sau truyén dich. O nhdm dap Ung truyén dich: mach giam, CVP
tang co6 y nghia thdng ké.
Bang 4. Pac diém huyét déng sau test truyén dich lan 1

Thong s6 . - Trudc test dich | Sau test dich

(n=i’9) Pap rng truyén dich (X+SD) : X :I:SD)' p
SWV (%) ADép ,l'rng, (n=9) 19,8 + 7,2 13,6 £ 4,6 < 0,05
Khéng dap ung (n=10) 13,3 £7 99 +2,8 > 0,05
PPV (%) ADép ,l'rng, (n=9) 17,7 £ 5,5 13,1+ 5,4 < 0,05
Khéng dap ung (n=10) 11,6 £ 5,7 8+2,6 >0,05
Pap Ung (n=9) 1,24 £ 0,2 1,2 £0,2 > 0,05
Ea (mmHg/ml) Khong dap ting (n=10) 19x1,. 18£05 | >005
SVRI Dap Ung (n=9) 1503,5 + 481,8 1569 + 413 | > 0,05
(dyne.s.m?.cm®) Khong dap U'ng (n=10) 1840 + 754 1959,8 £ 828 | > 0,05
dP/dtmax Pap Ung (n=9) 1,08+ 0,4 1,28+ 0,4 > 0,05
(mmHg/ms) Khong dap U'ng (n=10) 1.03+ 0,4 1.0+ 0,4 > 0,05
CCE (UI) Pap Ung (n=9) 0,04 + 0,19 0,14+ 0,4 > 0,05
Khong dap U'ng (n=10) -0,5 + 0,5 -0,4 + 0,5 > 0,05

Nhén xét: O nhom dap ng truyén dich, chi
s6 PPV, SVV giam cd y nghia thong ké. Khong cé
su khac biét co y nghia thong ké vé Ea, SVRI,
dP/dtmax, CCE & 2 nhom.

3.2.3. Pac diém cdc théng sé huyét

dong sau test truyén dich lan 2

Sau test truyén dich l[an 1, 10 bénh nhan
khong dap Ung truyén dich, 9 bénh nhéan cd dap
Ung truyén dich dugc test truyén dich va tai
danh gid tai th&i diém sau test truyén dich [an 2.

Bang 5. Bdc diém Idm sang sau test truyén dich ldn 2

Thong s6 (n=9) Pap rng truyén dich Trm(j;:_(iesslg)dich Sat(')—::ssth)ECh p
~ . DPap Ung (n=1) 128 125
Mach (lan/phut) - ——erano"qap tng (n=8) 114 + 15,7 11156 | >0,05
Dap Ung (n=1) 76 74
HATB (MMHQ) ™ hang dap tng (n=8) 85 £ 15,2 898172 | >0,05
Liéu noradrenalin Pap Ung (n=1) 1,0 0,8
(mcg/kg/ph) Khong dép ting (n=8) 0,75 + 0,58 0,71 £0,56 | >0,05
Dap Ung (n=1) 4 7
CVP (mmHg) Khong dép ting (n=8) 10,5 £ 2,7 11,7 £ 2,8 > 0,05

Nhdn xét: Sau test truyén dich [an 2: mach giam, CVP tang. Khong cé su khac biét cé y nghia
thng ké vé mach, HATB va CVP ¢ nhom khong dap (ng truyén dich.
Bang 6. Pac diém thong s6 huyét dong sau test truyén dich Ian 2

Thong s6 L - Trudc test dich Sau test dich
(n=9) Pap rng truyén dich (X+SD) (X£SD) P
Pap Uing (n=1) 22 16
SWV (%) Khong dap tng (n=8) 13,7 £ 2,6 93 % 3,4 270,05
Dap Uing (n=1) 22 15
PPV (%) Khong dap tng (n=8) 1745 9,8 %51 > 0,05
Ea (mmHg/ml) Pap Ung (n=1) 0.95 1.0
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Khong dap Uing (n=8) 1,2+0,2 1,3+0,3 > 0,05

SVRI Pap Uing (n=1) 1407 1136
(dyne.s.m?.cm>) Khong dap ing (n=8) 1592,1 + 440,6 1542,1 + 422,5 > 0,05

dP/dtmax Pap Uing (n=1) 1,6 1,8
(mmHg/ms) Khong dap Uing (n=8) 1,2+ 04 1,1+£04 > 0,05

CCE (UI) Pap Ung (n=1) 0,17 0,12
Khong dap Uing (n=8) 0,13+ 0,3 -0,1 £ 0,5 > 0,05

Nhan xét: PPV, SVV giam sau truyén dich.
Khong co6 su’ khac biét cd y nghia thong ké & vé
Ea, SVRI, dP/dtmax va CCE & nhém khong dap
Ung truyén dich.

3.2.4. Pdc diém cdc théng sé huyét
dong sau test truyén djch J/an 3. Tai thdi
diém sau test truyén dich lan 2, c6 8 bénh nhén
SNK khong dap Ung truyén dich, c6 1 bénh nhan
cd dap Ung truyén dich tién hanh test truyén
dich va tai danh gia tai thdi diém sau test truyén
dich lan 3.

Bénh nhan nam 83 tudi, chdn doan: S6c
nhiém khudn — Viém phdi cong dong. Sau cac
[an test truyén dich, mach giam t&r 135 [an/phdt
xuéng 120 [an/ phut, lactat gidam 14,4 mmol/L
xuéng 12,6 mmol/L. Cac thong s6 huyét dong do
bdng phuong phdp phan tich séng mach cho
thdy CO téng tir 5.4 L/ph Ién 8,1 L/ph, PPV giam
26% xudng 9%.

IV. BAN LUAN

4.1. Pac diém chung bénh nhan nghién
clru. Nghién clru cé 30 BN. Tudi trung binh 54,6 +
18,5 tudi (20 — 88 tudi). K&t qua NC phu hgp Véi
BUi Thi Huong Giang” 55,6 + 16,5 tudi, thap han
nghién clru ctia Nguyén Hitu Thién Bién® 63,5 +
14,7 tudi. SNK c6 thé gdp & moi Ifa tudi, tudi cang
cao suc dé khang cang glam la yéu t6 thuan Igi
cho nhiém khuan va tién trién thanh SNK.

Trong nghién cltu cé 23 bénh nhan nam
(76,7%). Két qua cao hon nghién clru cua Bui
Thi Huong Giang’ la 67,9%; Nguyéen Hitu Thién
Bién® nam chiém da s6 (63,1%). Cac nghién clru
déu nhan xét ty 1€ bénh nhdn nam bi SNK cao
han bénh nhan nir.

Vi tri 6 nhiém khuan dugc xac dinh theo cac
cd quan: ho hap, tiéu hda, tiét niéu, nhieém
khuén huyét. Trong nghién c(tu vi tri thudng gap
nhat la dudng ho hadp 43,3%, nhiém khuan
huyét 30%, dudng tiéu hoa 13,3%. Két qua
nghién ctfu phu hgp véi cac nghién cltu khac,
nhiém khudn hé hdp cao nhat: Bui Thi Hudng
Giang’ 37,2%; Vicent va cong su® 68%.

Nong do lactat mau cao 5,1 + 3,5 mmol/L.
Cao han nghién cru clia Bui Thi Huang Giang” 4,7
+ 3,5 mmol/L. Tang lactat mau la do giam cung
cap oxy md va rdi loan chuyén hda t& bao, cé gia
tri chan doén va tién lugng & bénh nhan SNK.

4.2. Panh gia két qua bu dich theo
huéng dan cia chi s6 bién thién ap luc
mach (PPV)

4.2.1. Du doan dap ing bu dich cua
PPV. Chi s6 PPV la mot trong nhirng chi s6 danh
gid khda nang dap (ng dich dugc nghién clu
nhiéu nhat va dugc sif dung nhiéu nhat trong
thuc hanh lam sang. Chdng t6i s dung chi s6
PPV do bang phucong phap phan tich séng mach
v6i muc dich huéng dan truyén dich, theo doi
huyet dong mot cach lién tuc, dé thuc hién va it
xam lan. Chung t6i ti€n hanh test truyén dich,
thu thap so liéu va v& dudng cong ROC nhdm
danh gia nguGng dap (rng truyén dich.

Co6 29 test truyén dich dugc thuc hién trén
19 bénh nhan. Tiéu chudn dap (ng truyén dich
la CO tang it nhat 15% sau khi truyén 500ml
natriclorid 0,9%, tir dé vé dudng cong ROC cla
bién thién ap luc mach. Trong NC dién tich dudi
dudng cong cua chi s6 PPV la 0,85 ( p< 0,05;
CI: 0,68-1,0). bay la mét két qud ma moi
phuang phap chan doadn bénh déu mong dgi va
chirng té la bién thién ap luc mach cé kha nang
tot du doan dap Ung truyén dich.

Tai diém cat PPV la 12,5% thi kha ndng du
doan dap Ung truyén dich la cao nhat véi do
nhay la 80%, do dac hiéu la 89%, gia tri du
doan duang tinh la 80%, gia tri du’ doan am tinh
la 89%. Két qua ching t6i kha tugng dong vdi
két qua cla Marik va cOng su®: Dién tich dudi
dudng cong cua chi s6 bién thién ap luc mach la
0,94, va vdi diém cdt la 12,5% thi dd nhay la
88%, do dac hiéu la 89%.

4.2.2, Piac diém huyét déng sau test
truyén dich lan 1. Trong nghién ctiu ¢6 19 BN
dugc thuc hién test truyén dich va tai danh gia
cac thdng sd huyét dong tai thsi diém két thic
test truyén dich [an 1.

Sau khi két thuc truyén dich chdng t6i thay
moi chi s6 huyét dong déu cai thién. Két qua cho
thdy & nhdm dap Ung truyén dich, mach giam,
CVP tang, SVV va PPV gidm xulng c6 y nghia
thong ké. Nghién clru cla Ganter!® cling cho
thdy: sau test truyén dich, mach giam, CVP tang
tr9.1 £ 3.2 1én 11.0 £ 3.9; PPV gidam tir 17.3 %
7.1% xudng 10.7 + 4.9%.

4.2.3. Pac diém huyét déng sau test
truyén dich /dn 2. Trong nghién clu sau
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truyén dich lan 1 c6 9 bénh nhan dap 'ng vdi bu
dich dugc thuc hién test truyén dich. Sau test
truyén dich lan 2 cho thay HATB, CVP tang Ién;
mach, SVV va PPV giam. K&t qua nay phu hdp
véi ngh|en cllu cua Nguyen Tién Trién®: sau
truyén dich [an 1: SVV giam 15,1 + 7,2% xudng
13,7 = 8,6%; sau truyén dich lan 2: SVV giam
14,1 = 5,4% xubng 12,6 = 7,3%.

4.2.4. Pac diém huyét déng sau test
truyén djch [3n 3. Tai th&i di€ém sau test truyén
dich [an 2: c6 1 bénh nhan dap (ng truyén dich.
Tién hanh test truyén dich va tai danh gia tai
thdi diém sau test truyén dich [an 3: Bénh nhan
nam 83 tudi, chdn doan: SNK — Viém phdi cdng
dong. Sau cac lan test dich test truyén dich,
mach giam tr 135 [an/phdt xudng 120 [an/ phat,
lactat gidm 14,4 mmol/L xudng 12,6 mmol/L.
Céac thdng s6 huyét dong do bang phuang phap
phan tich séng mach cho thdy CO tang tUr 5.4
L/ph Ién 8,1 L/ph, SVV gidm tir 25% xudng 14%,
PPV giam 26% xudng 9%.

V. KET LUAN

PPV c6 kha nang lién lugng dap Ung truyén
dich t6t & bénh nhan SNK. NguGng dap Ung
truyén dich cta PPV la 12,5%. Sau truyén dich,
cac thong so ldam sang, huyét dong dugc cai thién.
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Tan sdi than qua da da dugc dua vao Bénh vién
Htu Nghj Viét buc khoang 10 nam nay, hién dugc
thuc hién hoan toan dudi hudng dan cua siéu am vdi
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dudng ham nhd 18 Fr (mini PCNL), da dat dugc
nhitng thanh tuu to I6n trong diéu tri séi than I6n,
phtc tap, vGi ti I€ sach sdi Ién t&i 95%,! tuy nhién van
c6 mot ti 1€ bién chiing nhu chdy mau can ndt mach
chon loc, shock nhiém trung,... Trong dé bién ching
ro dai trang da dugc mo ta tuy nhién hiém gap, chiém
0,3-0,5%.% Chung t6i mo t& mot trudng hgp ro dai
trang sau mini PCNL dudi hudng dan cua siéu am
dugc diéu tri bdo ton, qua d6 ban luan cac yéu to
nguy cd, phong tranh, cling nhu chdn doan phat hién
s6m bién chirng ro dai trang. T khoda: Tan sdi than
qua da (PCNL), than mdng ngua, ro dai trang.



