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Effect of fluid resuscitation on extravascular lung water in early stage of septic shock GU Qin, XU Ying,
LIU Ning. Intensive Care Unit, the Affiliated Drum Tower Hospital of Nanjing University Medical School,
Nanjing 210008, Jiangsu, China

[Abstract] Objective To determine the effect of fluid resuscitation on extravascular lung water
(EVLW) in early stage of septic shock. Methods Twenty septic shock patients with hypovolemia
(intrathoracic blood volume index (ITBVI)<(750 ml/m?} were randomly divided into two groups: EVLW
index (EVLWD =<7 ml/kg group (»=8) and EVLWI >7 ml/kg group (n=12) according to the EVLWI
value determined on admission day. Fluid resuscitation was given at 250 ml in bolus every 15 minutes until
the end point of ITBVI>> 850 ml/m? was reached. Repeated haemodynamic measurements were done at
baseline (Tb), at the end point (T0) then at 1 hour (T1), 2 hours (T2) and 4 hours (T4) after the end
point of resuscitation was reached. EVLWI, pulmonary vascular permeability index (PVPI), ITBVI, global
end - diastolic volume index (GEDVI), cardiac index (CI), stroke index (SI), central venous pressure
(CVP) and oxygenation index (Pa0O,/FiO,) were determined at each time point, and the outcomes of these
patients after 28 days were recorded. Results (DITBVI, GEDVI, CI, SI, CVP were increased significantly
at TO and remained elevated at T1 and T2 in two groups (P<C0.05 or P<C0.01), but declined at T4 with
no significant difference compared with those at Tb (all P>>0. 05). There were also no significant differences
at the same period of time between the two groups (all P >0.05). @ No changes in PaO;/FiO; and
EVLWI were found over time in two groups compared with those at Th (all P>>0. 05), but the PaO,/FiO,
in EVLWI>7 ml/kg group were all lower than that of EVLWI < 7 ml/kg group at any time point
(all P<<0.05). @EVLWI was not significantly correlated with ITBVI, GEDVI, CI, SI, CVP but negatively
correlated with Pa0,/FiO; (r=-0. 765, P < 0.01), and positively correlated with PVPI (r=0. 678,
P<0.01). @Six patients died within 28 days. EVLWI of the dead patients were prominently higher at Tb
and T4 than those of survived patients (both P<C0.01), but the EVLWI gap (AEVLWI) had no difference
before and after resuscitation (P>>0.05). Conclusion Fluid resuscitation in early stage of septic shock can
improve ITBVI, GEDVI, CI, SI, CVP, with neither increased EVLWI nor worsened oxygenation. EVLWI
has significantly negative correlation with Pa0O,/FiO; but not with haemodynamics. The increase in PVPI is
responsible for the elevation of EVLWIL The patient’s outcome is significantly correlated with the

value of EVLWIL
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Table 1 Baseline parameters of 20 patients at admission
B % FiE 5 APACHE1 ITBVI GEDVI
A ) (s, %) (B/%&. 8 (z+s,43) (z+s,ml/m?) (z+s,ml/m?)
EVLWI<7 ml/kg 4 8 62.75-+16.07 5/3 27.12+6. 50 695. 00:£52. 70 571. 00+ 30. 10
EVLWI>7 ml/kg 4 12 57. 56 4 20. 35 7/5 28.58+7. 36 658. 00-£75. 10 556. 4354, 39
5% Cl(z+s, SI Cvp PaO,/FiO: EVLWI
a5 B> Lemin~!'+em=2 (z£s,ml/m? (z+s,em H:0) (z=£s,mm Hg) (z#s,ml/kg)
EVLWI7 ml/kg 4 8 2.8640. 41 20.08+6. 58 12.00+4. 16 299. 75+ 82. 56 5.48+0. 96
EVLWI>7 ml/kg 12 3.46+1. 64 16.2542. 38 9.5646. 64 264. 87476. 31 17.4443.56" "

#.5 EVLWIK7? ml/kg 18 * P<<0.01;APACHE I AAHAHY SHHERRENESRE 1 .GEDVI A2 0HF K RBEEBRE,
Cl A.oHEM ¥ %, SI B CVP Z L@k ;1 cm H,0=0. 098 kPa;1 mm Hg=0. 133 kPa
%2 HARERUEFNEORIHFEEFLER G

Table 2 Comparison of hemodynamic indexes of patients before and after fluid resuscitation in two groups (x£s)

#E g BB Th To T1 T2 T4

ITBVI(ml/m?) EVLWIKT7 ml/kg 4 8 695.001+52.69  863.501+16.68" * 929.25+119.21* * 778.00% 68.06" 703.00%+ 14.17
EVLWI>7 ml/kg 12 678.67147.48  901.671+40.50" * 865.00+£151.70" * 858.671173.83* * 688.001+144.63
GEDVI(ml/m?) EVLWIK7 ml/kg 4 8 571.001+36.10  685.001+43.30*  733.67+138.12*  617.00% 26.08* 509.04%124.58
EVLWI>7 ml/kg 4 12 569.67+83.05  756.00%65.04 705.33+101.65*  689.331108.67* 636.67% 93.25
CI(L * min~! *m~2) EVLWIK7 ml/kg 8 2.32%+ 0.90 4.18%+ 0.85" 3.59+ 0.91* 2.97& 0.77* 2.84+ 0.74
EVLWI>7 ml/kg 12 2.22% 0.43 4.57% 0.99" 3.21+ 0.14" 2.84% 0.40" 2,39+ 0.91
SI{ml/m?) EVLWIS7 ml/kg # 8 18. 80+ 3.67 33.57L 5.74* 30.73+ 6.43" 24.57+ 6.03" 19.00L+ 7.40
EVLWI>7 ml/kg 4 12 16.27%+ 1.51 40.70%+ 2.09* 29.43+ 5.93" 28.50+ 6.70*  20.10% 10.78
CVP(cm H:0) EVLWIS7 ml/kg # 8 12.00% 4.16 20.00+ 0.82* " 16.00+ 1.83" 14.51+ 2.66" 11.25+ 2.22
EVLWI>7 ml/kg 4l 12 10.20% 5.57 18.50+ 6.08* * 14.00% 4.39* 13.67t 4.61" 10. 67+ 1.53

. 544 Tb H#k. * P<<0.05,* * P<<0.01
%3 WABEBEENWE EVLWI & Pa0,/FiO, Lt B G+s)

Table 3 Comparison of EVLWI and PaO,/FiO; of patients before and after fluid resuscitation in two groups (x£s)

#iE g % D Tb To T1 T2 T4
EVLWI(ml/kg) EVLWIK7 ml/kg 4 8 5.48+ 0.96 5.73+ 1.21 5.10+ 0.98 5.58+ 0.99 5.54+ 1.10
EVLWI>7 ml/kg 4 12 15.60+ 1.59** 16.20% 3.82** 15.23%+ 2.89"* 13.47% 2.32*" 13.27+ 2.43"*

Pa0;/FiO;(mm Hg)  EVLWIK7 ml/kg 4 8 300. 081+ 72.47 310.00161.73 316.25+44.19 308.85%+ 66.78 312.03+ 77.95
EVLWI>7 ml/kg 1 12 203.15+132.02*  199.50%16.98" 250.70+£73.96*  218.201+165.04*  211.45%159.03"

#:5 EVLWIK7 ml/kg @l %~ P<<0. 05, * " P<C0. 01
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Figure 1 Correlation between EVLWI and PaO,/FiO. Figure 2 Correlation between EVLWI and PVPI
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Table 4 Relationship between EVLWI and outcome
of 20 patients(x+s)

B % EVLWI(ml/kg) AEVLWI(ml/kg)
€:1D) Thb T4 (T4—Tb)
FEWE4 14 9.0445.30  10.1342.37 1.96+1. 16
L A 6 12.48+6.55* 14.5145.44" 1.25+1. 14
WG . " P<0.05
3 i g
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