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(fE] BH HiT#HAFM 6 mL/kg ¥ 03] 8 mL/ kg Fnl k& (PBW) J& 89 bk JE % 7 & (PPV) #o 4 44

WMEEEFESVV)RE TGS LB TR EBLELHIMM(ARDS) B XL TR LG TRMMAL, ik THEM
B L3 2021 SR 1 A £ 2022 40 12 AMANEZRERELY £ACU) W 23 41 5 L BIER ZB 6 ARDS &4,
E#HNAE 6 mL/kg PBW. Z2MAZTHXGAALEBRNIE ZE 8 mL/kg PBW)E 1 min, A EHHEE 6 mL/kg
PBW A %4 T 5% A R B (FB)JE % # 2 k PPV.SVV o S K FH4HF., AWML ERHEE 6 mL/kg PBW
H4FT FBESERHIEM(ACD=15U AR TR L AEME, KA 2RE IERFIEROC) W& IFENLE A
6 mL/kg 3 m% 8 ml/kg PBW & # PPV o SVV R L T AL AT 5T R FAM ML, R 234 % %
HAFA2 RN T AP 22U AMSEREAT TR BAEMMB(RA),ISHMNSTLER AR TR EEAENR ), ¥
A %M 6 mL/kg ¥ m% 8 mL/kg PBW & PPV .SVV % 44 3314 (APPV, . ASVV, ) & & & kb(/APPVM .
YASVV, ) e W4 1a sk, 2 F 3 A %3t 5 & L (P<<0.05), APPV,,.ASVV,, ffial ARDS % &% # %
B ,ROC 4 T @EMRAUC) AL 95%CI 2 %1 0.92(0. 84~1.00)#= 0. 90(0. 81~0, 99%%&&%4&@\50
A 2.5%A 3.5% ;A F 4 6 mL/kg PBW B85 PPV.SVV., P& # Mk /E(CVP) REH L FAm ARDS & 265
TREME, it ZHATHEEH PPV X SVV @AM ARDS &£ /A i@ A0 6955 BB st
. F PPV #= SVV,
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The predictive value of PPV and SVV after tidal volume challengeon

volumetric responsiveness in patients with ARDS"
YU Na .YANG Jinping .LI1U Yalin,LI Can”
(Department of Critical Care Medicine , The Fifth People’s Hospital of
Chongqing ,Chongqing 400062 ,China)

[Abstract] Objective To explore the predictive value of pulse pressure variation (PPV),stroke volume
variation (SVV) and their changing values after tidal volume increase from 6 ml./kg to 8 mL/kg predicted
body weight (PBW) on the volumetric responsiveness in the patients with acute respiratory distress syndrome
(ARDS). Methods A prospective study was conducted. Twenty-three ARDS patients with acute circulatory
failure treated in the intensive care unit (ICU) of this hospital from January 2021 to December 2022 were se-
lected. The indicators such as PPV, SVV and cardiac index were recorded at the tidal volume of 6 mlL/kg
PBW, 1 min after tidal volume challenge (tidal volume instantly increased to 8 ml./kg PBW) ,the tidal volume
re-reduced to 6 mL/kg PBW ,and after fluid bolus (FB) ,respectively. The cardiac index increase (ACI)=15%
served as the volumetric responsiveness positive when the tidal volume was re-reduced to 6 mL/kg PBW and
after giving FB. The receiver operating characteristic (ROC) curve was used to evaluate the predictive value of
PPV ,SVV and their changing values for the volumetric responsiveness after the tidal volume increase from 6
mL/kg to 8 mL/kg PBW. Results A total of 42 measurements were performed in 23 patients. Among them,
24 set of measurements were volumetric responsiveness positive (group R),and 18 set of measurements were
volumetric responsiveness negative (group NR). The absolute values (APPV,,,ASVV,,) and percentage (%
APPV,, % ASV V) of PPV and SVV in tidal volume increase from 6 mL/kg to 8 mL/kg PBW had statisti-
cal differences between the two groups (P<C0.05). APPV and ASVV; could predict the volumetric respon-
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siveness in the patients with ARDS. The area under the ROC curve (AUC) and its 95%CI were 0. 92(0. 84—
1.00) and 0. 90(0. 81—0. 99) ,and the optimal cut off values were 2. 5% and 3. 5% ,respectively. When the tid-
al volume was 6 mL/kg PBW,the PPV ,SVV and central venous pressure (CVP) could not effectively predict

the volumetric responsiveness in the patients with ARDS. Conclusion The efficiency of PPV or SVV changing

values after tidal volume challenge for predicting the volumetric responsiveness of ARDS patients during low

tidal volume ventilation is superior to PPV and SVV.
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BASH A 5 bR 0 B & R SR (stroke
volume variation, SVV) fl ik i 48 5 & (pulse pres-
sure variation, PPV) & Tl Il 25 & 2 7 1 %) 22 B B
RS T RS AR L ol G A 06 A 1
L T M PR B 38 45 A AF Cacuterespiratory dis-
tress syndrome, ARDS) 8 # B &5 & 50 b P 2= 0 H 2,
PR A 77 5 ARDS 6 T 538 hin 2 Py A o6t
W FEAILIGE <k B O il 28 AR AR G Y 3 A i
far 35 4 A AT 42 8 A =8 mL/kg WK # (predic-
ted body weight,PBW) , Jo.LrHE K . o0 R /I I 78 458
1R 7K s DA K R W 28 e I M I s PN A T R 3 B
. BRI, X SEFTHE AR AR 3P M8 < ARDS & a2
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HHET ARDS i 3 1% 5 4 W 1A 5 28 58 B 38 TG o
W ARDS S T 5 B AN L b 22 /0 45 ) A
R, R EBEAE A WU ARDS fB #2558 O Y
Febr 18 T AR 52 050 F 4 R A O AR L e R T 2R
e B E WS . AR TS s S
PPV F1 SVV J HAF L (E X ARDS H & 258 it )1 1
1) T 00 A 1B IR AR E 40T
1 #REFZE
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RFHATHE Mg . L 2021 4F 1 A & 2022 4R
12 AR BE ICU 1 25 Bl 47 16 20 PE 16 ¥F 2 55 1
ARDS 5 . ARDS 2 Wibn i (1) % S5 AT 9w
INE G 1 JE P 5 (20 1 52 A5 = 31 0% XU 35 016 J3E I A1
HANBE 58 4 M Jis BB it A ke 50 45 35 i B < (3) 3

acute respiratory distress syndrome;stroke volume variation;pulse pressure variation;tidal

Jik i 48 53 FE (PaO, ) /M A4k BE (FiO,) << 300
mmHg H M < K 1E J& # X (positive end expiratory
pressure, PEEP) B 4 £ /< 1 1F s i /< (continuous
positive airway pressure, CPAP) =5 cmH,O; (4) JC
T 10 T BE AN 42 04 B s o 22 A R 1 I 1 TR M
MABRUE: (DAERE =18 ¥ . () fF 4 ARDS 2 Witz
e AT A 2PENE 6 52 58 A5 o, 4 < <<90 mmHg
BF ¥ 8 Bk = (mean arterial pressure, MAP) <70
mmHg s 37 2 1% 1% P 245 ) 4 15 i 45 5 =90 mm-
Hg 8{ MAP>70 mmHg, A LIT 1 Wis Ll |, O
JRIE<C0.5 mL « kg™' « h™' #1422 h, Q.LF>100
WK/ min, @ KR AEHE, D Il FLIE =4 mmol/L. (4) &
F R @ [ B AT Pk 38 s 2 2.0 % B = (pulse indi-
cator continuous cardiac output, PICCO) %, HEER
PR« O AR R R B o OO0 L A o0 B T B R L 0
P T T PR £ A R L MR AR A TR R
MR R . AR S A Be A8 B 22 by o3 o A% GE 2 CHfF
5 :2020CQSDWRMY YEC-018) . i 47 i & 34 %0 15

1.2 Fi&%
1.2.1 #MATIK

AT B8 Y 2R /DN i) A< il B 4 L L i T
BRLJR LR 00 AT T DR 2 WL A BEL W R B R 3 S
W, IFA4T PICCO Ml . As i M AIE AR o 5 0 SR FH 2R 1|
i ¥ BeneView T8 Wi 4%, PiCCO Ifil Ji 3h 11 % 45 4z
By 25 W IR FH R DI 5 Hi BeneView T8 W H14X PiCCO
Bige, WA EPRERTE Rt 6 mL/kg BF R 2
8 mL/kg PBW;24 h N AR & & 17 W< ik Pk kil 4
By 5o 0 1) 0 45 35 1k 25 W) B9 T & A PEEP ] 47
B,

1.2.2 WL

(1) BRZR 1L 3 3 ) 2 FN I ) 22 48 A« 76 i
6 mL/kg PBW 3 S A, W5 I 330 3% Hp o i ok o, 42
1 F1 B (systemic central venous oxygen saturation,
SevO,) Bk I FLAR (lactic acid, Lac) \PEEP, & &
(plateau pressure, Pplat) , 3% 3fj J& (driving pressure,
AP=Pplat—PEEP) , B 2 4t i i P4 (compliance of
respiratory system, Crs),PaQ,/FiO, ., Il 4 4} i /K 38
%7 (extravascular lung water index, ELWD) | fifi Ifil. & FH

71 +8 ¥ ( pulmonary vascular index,
PVRD | 4047 5K R 1 %5 145 %4 (global end-diastolic
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volume index, GEDVD) %, (2) 10 5 ¥ & i [a] 25 .0
B g L AT 5k L MAP, O I 48 31 (cardiac index,
CD . H > # fk % (central venous pressure, CVP) .
PPV.SVV, OW# 1. 7EW &K 6 mL/kg PBW il
EFLiE % CL W PPV, fil SVV, 4 E kS 5 O
i 2 KA A = 8 mL/kg PBW B JE 47 1 <
PR .1 min J5id 5 Cl; \PPV,.SVV, 5§ Lk S5
QM 3 B W EHEZE 6 mL/kg PBW #<
FLKRICF CI, PPV, #l SVV, 25 F RS %0 O 4.
Y875 B 1 R 5 (fluid bolus, FB), BI## 3 10 min
e 7 mL/kg 95 Br R EE A B K, BRIRE SR Clyg .
PPV, . SVVy 58 ik S %, APPV,,. ASVV, . %
APPV, o .\ VASV Vo 7HH WIS M 6 mL/kg 14 in
8 mL/kg PBW Iy PPV, SVV 25 {k 44 X} {H e & 53 b 5
CVP, : #1546 mL/kg PBW I CVP i ; APPVyy .
ASV Vi A S I E 6 mL/kg PBW., 347 FB
J5 1 PPV SVV S A4 X H . 25 12 2 P ) 7 A 1
FB J& 0 BEH8 5088 i (ACD =15 % # hy 25 1 I 7 1 BH
P ACT<T15 U6 by 25 i ) i PR B PE
1.3 %itsam

K H SPSS24. 0 B it AT gt b . IER S
Mt EGRLL o 5 Ron . 82 I 50 R H — M £k
PERCRS HEAT 20 A s AR IE S 0 A i PR DL M(Q, . Q)
FIR . THETOR UGB s E 43 L R OR L 4 R] R
X2 RS SR 2Z i TAEFRIE (ROC) fh £ A 18 <
B2 M7E 6 mL/kg M1 8 mL/kg PBW i PPV.SVV
POE N ) A VAR i O IR =R DS i i o - W A
APPV,, .ASVV, . % APPV, ;. % ASVV, X %4 &
MEPER RS RE . DL P<<0.05 WESRAGIT¥E X,
2 % B
2.1 BHARERTH
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KA ARDS. Horp 14 ] & A 5E S PEEIR R . 2
18] 2 A Wb PR FR IR 7 ) A B s IR . 7 6 mL/kg
18 mL/kg PBW & < 1 i), 8K 2 & 43 3 b 12 (12,
14),15 (14, 16) ecmH, O, Crs 48 %l K 29. 5 (24. 0,
32.0).34.0(28.0,36.0)mL/cmH, O,

23 B i 0 SR 42 AUBCEE . 4 R E R BEIEAT
55 2 LIS, b 2 9 DAL DR B U A R AN 7 F R kb
W1 W RAELE A EFE, 1 F K PiICCO Wi 45 1k,
24 4 B 5 L O 45 RN PR PH M (R 41D, 18 41
SE R FS R RN PEBIE (NR 4) , WigH 348 13 30
2ESRORIVE WL S 24 R E, L3R 1,
2.2 WARRINE N R SRR A F AR

LA kG Q& 2), R 4/ PPV
SVV i< & 6 mL/kg PBW I Gl & 1) B & 3%
(P<<0.05); ELWARE 75 Gl i 4), R 4189 PPV
M SVV & S MR 6 mL/kg PBW B (Gl £ 3)
] 53 AR (P <<0. 05) , L3 2,

®1 WHEELIRNZMERHFERLE

WA R4 (n=24) NR H(n=18)
SevO, (s, %) 77.1341. 33 74,7242, 24°
Lac(x s »mmol/L) 3.79+0. 56 3.67+0.76

PEEP(x %5 ,cmH, O) 8.08+2.73 10.78+2. 76°
Pplat(z +s,emH, O) 19. 76+3. 81 23.78+3.56
YRS (2 +5 emH, O) 11.67+1.52 13.00+1. 23"
Crs(x£s . mL/cmH, 0) 31.29+3.10 24,6142, 17

Pa0,/FiO, (z s ,mmHg) 231.04418.21 191. 39£12. 22°

ELWI(zx &5 ,mL/kg) 9.06£2.48 10.18+2.94

PVRI(z =£s) 2.30£0. 89 2.744+1.17

GEDVI(x +5,mL/m") 744. 884-268. 87 789.614122.73

B 25 ) B F b, 2 IO B R B A O FHE EREHEAE (9] 24(100.0) 18¢100. 0)
FIRERE R A AR AN 23 BIRE LB 12 f]  RFH BRI G, 0890, 27 0,460, 18"
(52.2%) % 11 1 (47. 8%) AR #% (62. 7418, 8) %,  petke ' -min D
AR AR B 2 R M A IR B IF 4F R 4 1T (APACHE *.P<0.05.4 R4l LE.

D PF5Y 2 (25. A6, 6) 73, BT A7 A8 35 34992 W oAy JG 25
=2 T 48 7~ [5] i £ A 18] = I 3 B 1 AR AR L R (2 5)
R4
gE|
1 M 2 3 Il 4

LFE QK /min) 126. 63412, 70 125.95411. 70 126.29411. 11 116.67+9. 67
I 4 i (mmHg) 112.5846.47 111.3346.45 111.54+5.56 120. 2244, 89¢
£F 7k FE (mmHg) 59. 9644, 59 60.0045. 18 60. 5444, 21 66. 0842, 52°
MAP(mmHg) 70, 7145, 71 70. 08745, 48 70, 2545. 01 75.1343. 85°
CI(L » min~ '+ m ™ %) 3.4640, 28 3. 4440, 27 3.4640.26 4.0740.31°
CVP(mmHg) 8.004+1.17 8.12+1.74 8.27+1.43 8.6340.94
PPV (%) 7.4640.78 11.294+1. 33" 7.6340. 58 5.75%0. 74°
SVV(%) 7.007+0. 89 10. 711, 40" 7.4240.50 5.2540. 68°
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g2 T 48 7S [5] i = A 18] o I 3 Bh 1 AR AR L R (2 £ 5)
NR 41
i H
1 2 3 W 4

L F (R /min) 114.33+12. 39° 114.674+13.12° 114, 94+13. 12° 115.44+13.68
Y 45 (mmHg) 110.3345. 62 110. 3345. 33 110. 2846. 02 111. 3345, 51°
#F 5k K (mmHg) 58.0643. 42 58.2843. 61 58.6743.52 59.33+3. 63"
MAP(mmHg) 68. 0643, 81 67.7243.71 67.78=43. 66 68. 2843, 82°
CIC(L * min ' e m 2) 3.40%0. 35 3.4140. 34 3.4140.37 3.4540. 36"
CVP(mmHg) 10.58+2.17° 10. 33+2. 32° 10.55+2. 18" 11.38+2.47°
PPV (%) 7.3340.59 9. 6140, 98" 6.7240.83" 6.114+0.83
SVV (%) 7.2240.73 9.56+1.20° 7.0040. 59 6.50+0. 79*

D4 1815 6 mL/kg PBW; il it 2. W] # 8 mL/kg PBW (il i Bk 0O s M it 3. W1 K PR & 6 mL/kg PBW; il &it 4. < it 6 mL/kg
PBW . K& S5 ;" P<<0. 05,5 R 4[] — I & B[] 05 e %% P<<0. 05, SR & 1 H#k ;¢ P<<0. 05, 5 R41il& 3 b,

2.3 B ARG BB R TR A Ak

PPV, .PPV, APPV,, filill ARDS i # %5 i X I
PR ROC il £k F i AL (AUC) T & 22 % (P >
0.05);SVV,.SVV, . ASVV,, Tl ARDS ¥ % &
SR AUC JRIEH 25 5% (P>>0.05) . WWE 1. 7
40 APPV,, . % APPV,, . ASVV,, F1% ASVV,, L%,

SVV,.CVP, K feETi il ARDS H # 0 & & & v Pk,
APPV,,.% APPV,,. PPV,. APPV.,. ASVV,,.
YASVV, 4 SVV, \ASVV,,, REFILI ARDS [ # 1) 75 i
FIE T 4% W48 bR 19 AUC, 5 4 #% W7 {8 Ccut off
B RH N Y SR HI0RE TR AR S B S BR P 00 R B P
A, WL 3,

ERWA G %E X (P<<0.05), WK 2, PPV,.
%3 ZERMNEE RN ERNIEE
S AUCKEACD P cut off {f R e P T3 B 0 £
e 99
! % % % (95%CI. %) (95%CT.%)
PPV 0. 54(0. 37~0.72) 0. 656
SVV; 0. 44(0. 26~0. 61) 0. 477
PPV 0. 830. 72~0. 95) <0. 001 10.5 70.8 77.8 81. 0(57.4~93.7) 66.7(43.1~84.5)
SVV, 0. 73€0. 58~0. 88) 0.012 9.5 79.2 55.6 70. 449, 7~85.5) 66. 7(38. 7~87.0)
APPV, 0.92(0. 84~1. 00) <0. 001 2.5 95.8 66.7 79.3(59. 7~91.3) 92. 3(62.1~99. 6)
ASVV, 0. 90(0. 81~0. 99) <0. 001 3.5 58.3 100.0 100. 0(73. 2~100. 0) 64. 3(44.1~80.7)
%APPVG,8 0. 94€0. 87~1. 00) <20. 001 40. 2 83.3 88.9 90. 9(69. 4~98. 4) 80. 0(55. 7~93. 4)
Y%ASVV, 0. 96(0. 91~1. 00) <0.001 40.2 87.5 94.4 95.5(75.1~99. 8) 85. 0(61. 1~96. 0)
CVP; 0. 15€0. 03~0. 26) <20. 001
APPVy, 0. 88(0. 78~0. 99) <0.001 L5 70.8 88.9 89. 5(65.5~98. 2) 69. 6(47. 0~85.9)
ASVViy 0. 97(0. 92~1. 00) <20. 001 1.5 87.5 100. 0 100. 0(80. 8~100. 0) 85. 7(62. 6~96. 2)
1.0 —
10 S Hh £k SRR
APPVe-s A SWe-g
PPVe SWe
_ R, SWe
081 == 0.8 — B2y
0.6 iLP( 0.6
oy
& &
LS 3
0.41 0.4
0.21 0.2
0 T T T T 0 * u ’ N
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
A 1-HRE B 1-45RE

A:PPV, PPV, APPV, , Tl %5 JZ B Mk (19 ROC 14k 5 B:SVV, . SVV,  ASVV, , Tl 48 4

1

SRR ROC ik .

AEEHRTN ARDS BEEBFTER MMM ROC
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25
o
80. 00
4-
) S 60.00
< <
= 40.00
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20.00
05
1
c NRE REH D NREH R4H
A:APPV, (B: Y% APPV, 4 :C.ASVV, ¢ sD: %ASVV, 4.
& 2 FHEARRIBREEARE
3 i3 i i N L A PR A A T A I TR N 32 B — 2

1 S =8 ml/kg PBW i}, PPV } SVV fig
S T 7 R L R N R AR
RS 7E A 25 0 e g 1 BB R, PPV ORT SVV T R
PR TCZ B SR 3 SR DR O A I T R
Jl D) Wa ey NG TN A e o (AN & I 11 A N K< 1 |
AL B 12 5 RO B W A A A I A
FEFRWT NS Bl A PPV SR E 5 5 C1 A8 4k
B ARG E A BF A A S 458 258 <
<8 mL/kg PBW i, PPV il £ Fh 1 55 ¢ i i 3%
R SN M B E AR PR AR

AW FEAEE AR, 78 /Nl R R R
M 6 mL/kg # @& 3] 8 mL/kg PBW ., ] %5 3 Py 34 i g
PAHE 7 2 DA % v o0 i AR B A R B L O T BC S b
BRBLR B 25 s IO PR . X TEAS B SR TP A8 3] 1 Uk 52, 78
St PR S  APPV JASVV g F1 %6 APPV
Y ASVV, REA ZLIX 4r ARDS i % 45 & 5 i P L i
F PPV, #il SVV, NIRGE X 4y, Bk, @ A& PR A
By ARDS & #2455 = M, o PPV A
SVV AXTE %5 8 J oy P BH & B 3. ARwFsE v,
Z WS EmPY S . APPV,, #il ASVV, 4325101 2. 5%
M1 3.5% A cut off {A . BEMEMG ML TN ARDS B # %
RN PPV #i SVV, MIARRE, BEIR ASVV,
)R S B g B R U IR, 2 ASVV g LL3.5%0R
cut off {1 Z ARDS 35 8 1R Ak T2 2
P, %APPV, s F1%ASVV,  EET I ARDS H % %

Fl . PPV, Il SVV, tEEIX 7 ARDS &35 4% & W
P H R UE 590 70, 8% F 79, 2% . BH M TN (R 34
H66.7% ., APPVy M ASVVy, YJ6E X /25 & 7 I
PEBH AT B P ) ARDS B e w7 #f A TR &
I 25

AR PR L B AT, H PPV I A 7 A
A LHE R TRIEA R ER . T AR
B EIR APPV,y, K ASVV,, L RE 5 25 5 52 o7 1
WAy 3% APPV,, 5§ APPV.,.ASVV,, 5 ASVV,,
A TTREA By TG PR U R & R 5 R R )
oM G AR Tk AT S0 I S O R .

LI 54 PPV K SVV 7E ICU (i 4R 1 T
J € A /NI BB S PPV M SVV7E 28 5 45 1l
A R T S PR i P K e IR
W, 5RKRZEERAE, A5k 4 PBW 1T 5
BT A A T AR R A 28 BUIR S L R ] K /N A i
ST AR R AN R B PPV I SVV L f#15 F ROC
MR A0 2 IR cut off {H ANUEMERG ., AR A 57 J2 i
AR M 6 mL/kg %] 8mL/kg PBW Rkt
AR PR AR E R 6 mL/kg PBW )5,
T8 T bR R B AR AT AR & 95, LA ACT ) MUK
P 25tk s g M o DR IG R A /N Ao 5l AR R D IR Y
75 i S P B R AR

A5 A Ui B R K T & A R B R T I TR B L R
WA e 5 A AL HT AR A RIS O . X2 R AR B Y
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