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3HAEE 6 h Fl 24 h SRS | AR RS R 7 d AN RS R A s R e g R X
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[Abstract] Objective To compare the effect of 0.9% NaCl solution, Ringer solution, and acetate sodium
potassium magnesium calcium glucose solution (ASPMCG solution) on internal environment in patients with septic
shock receiving early fluid resuscitation. Methods A prospective randomized controlled trial was conducted. From
June 2016 to January 2018, a total of 280 patients with septic shock admitted to intensive care unit (ICU) of Northern
Jiangsu People's Hospital were enrolled. All eligible patients were randomly divided into 0.9% NaCl solution group
(group N), Ringer solution group (group L) and ASPMCG solution group (group P) with random number table. In all
patients, catheters were placed in the right internal jugular vein or subclavian vein and were infused with 30 mL/kg of
corresponding crystalloid within 3 hours after admission. According to fluid responsiveness, the rehydration rate and
fluid volume were determined by the researcher within 6 hours. Other treatments were based on the 2012 Surviving
Sepsis Campaign (SSC) guidelines during the study. In this study, 6-hour or 24-hour fluid volume and 7-day exogenous
insulin use were recorded. The changes in arterial blood pH, base excess (BE), blood glucose (Glu), lactic acid (Lac),
and serum Na', K*, CI", Ca®" were observed at 0, 3, 6, 24 hours, and 3 days and 7 days of resuscitation. Results In
this study, a total of 1082 patients were admitted to the ICU, and patients who did not meet the diagnostic criteria for
septic shock, death or discharge within 24 hours of ICU admission were excluded. Finally, 280 patients with septic shock
were enrolled in the analysis, with 94 patients in group N, 94 patients in group L and 92 patients in group P. There was
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no significant difference in the amount of erystalloid, colloidal fluid, total fluid within 6 hours or 24 hours or exogenous
insulin dose within 7 days among the three groups. After fluid resuscitation, blood ClI” concentration in the three groups
was increased in different degrees, peaked at 24 hours, but it in group N was significantly higher than that in group L
and group P (mmol/L: 107.5+5.6 vs. 106.1+4.8, 105.1+4.2, both P < 0.05). Moreover, blood Ca’" concentration
also showed an increased tendency, it was significantly lower at 3 hours and 6 hours in group N than that in group L and
group P (mmol/L: 1.10 £0.08 vs. 1.15%0.09, 1.12+0.10 at 3 hours, 1.12+£0.10 vs. 1.16 £0.08, 1.15+0.09 at 6 hours,
all P < 0.05). There was no significant difference in blood CI” or Ca’* between groups L and P (both P > 0.05). Arterial
blood pH, BE, Glu, Lac, Na*, or K" at each time point during fluid resuscitation also showed no difference among the
three groups. Conclusion Among patients with septic shock receiving early fluid resuscitation, compared with Ringer
solution and ASPMCG solution, 0.9% NaCl solution may cause hyperchloremia and hypocalcemia, but has no significant
Clinical Trial Registration Chinese Clinical Trial Registry, ChiCTR-IOR-16009176.

effect on acid-base balance.
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PZH 92 58 34 702+120 21.6+7.1 102429 44
X FAE 0.959 2.118 0.402 0279  1.095 0.483
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NZ 94 3250(2670,3665) 6252(5087,8709) 3150(2570,3640) 5980(4877,8709) 100(100,200) 200(100,400) 0 (0,32.0)
L4 94 3160(2400,3960) 5774(4530,7857) 2960(2365,3760) 5610(4385,6983) 110(100,200) 275(200,300) 0 (0,81.0)
P4 92 3275(2720,4015) 6902(5050,8251) 3225(2710,3900) 6015(4991,6171) 100(100,200) 260(200,400) 3.5(0,36.0)
HAl 3.006 4.173 3.970 5.031 1.445 5473 2.700
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®3 TRRERED 3 BRFEAREEESHAEBNEKNS. Glu. Lac TIREMEFRKELLLE (x +5)

1% pH {H BE (mmol/L)
4151

(i) 0h 3h 6h 24 h 3d 7d 0h 3h 6h 2%4h 3d 7d

N4l 94 7334011 7.33+0.11 7.34£0.09 7.36+0.09 7.38+0.12 7.42+0.03 -6.50+5.04 -6.10+4.94 —534+522 -3.12+5.57 -0.74+5.70 4.26+5.36
L4l 94 7344011 7.33+0.10 7.34+0.11 7.35+0.14 7414006 7.44+0.04 -459+723 -484+6.13 —3.79+649 -337+6.64 055+536 2.94+6.55
P4l 92 733+0.10 7.33+0.11 7.36+0.10 7.36+0.11 7.41£0.05 7.42+0.07 -6.08+6.97 -5.88+5.81 -4.77+538 -2.60+539 0.76+4.74 2.81+6.67
FAE 0.292 0.154 1.295 0.596 1.930 0.940 2241 1321 1.769 0.408 1.573 0.425
Pg 0.747 0.858 0.276 0.552 0.148 0.395 0.108 0.269 0.173 0.665 0.210 0.655
Al %5 Glu (mmol/L) Lac (mmol/L)
TN oh 3h 6h 24h 3d 7d 0h 3h 6h 24h 3d 7d
N4l 94 877+4.10 9.24+4.57 8.08+225 740+249 7764222 836+240 379+159 295+187 285+1.84 285+221 2.07+123 136+031
L4l 94 9.61+5.15 877+2.69 7.74+2.17 7.93+2.28 8.1841.97 8.14+0.69 4.06+2.63 350+3.10 2.84+1.87 273+250 1.76+1.03 1.34+0.29
P4l 92 8324326 9.70+3.17 835+3.04 7.52+2.82 7.76+2.57 7.66+2.36 395+243 3484253 330+245 275+1.82 2.18+127 143+1.02
FAH 2214 1.586 1.410 1.120 0.737 0.872 0.340 1.378 1.501 0.075 2.291 0.101
P 0.111 0.206 0.246 0.328 0.480 0.422 0.712 0.254 0.225 0.928 0.104 0.904

% CI” (mmol/L) Ca”" (mmol/L)

45

() 0h 3h 6h 2%h 3d 7d 0h 3h 6h 2%4h 3d 7d
N4l 94 1050469 1064+63 106.5+6.1 107.5+5.6 1063449 103.7+56 1.10£0.10 1.10£0.08 1.12+£0.10 120+0.11 1.18+0.09 1.16+0.07
L4l 94 1034+58 1052454 1054+5.1106.1+48"105.6+5.1 1046+6.1 1.11+0.10 1.15£0.09" 1.16+0.08" 1.17+0.11 120+0.07 1.13+0.08
P4l 92 1040464 1047452 1049+49105.1+42"105.0+5.1 1032457 1.13£0.08 112+£0.10" 1.15£0.09" 120+0.10 1.17+0.10 1.15+0.09
FAE 1.521 2.524 2226 5.659 1.460 0.357 2111 7.810 6.901 1513 1.633 0.796
PE 0.220 0.107 0.110 0.004 0.235 0.701 0.123 0.001 0.001 0.222 0.198 0.455
15 % Na™ (mmol/L) K" (mmol/L)

() 0h 3h 6h 24 h 3d 7d 0h 3h 6h 24h 3d 7d
N4l 94 1422+6.1 1433+55 1442447 1457442 1451448 1442+67 388+0.75 3.93+0.75 3.88+0.65 3.95+0.54 3.69+043 3.66+0.24
L4l 94 140.7+6.1 141.9457 1429449 1448+5.1 1456451 1447+6.1 369059 3.93+0.66 3.89+0.82 3.83+0.62 3.61+£042 3.45+027
P4l 92 1409+77 1424468 1434469 1446457 1456+5.1 1441480 373+0.82 3.86+0.67 3.82+057 3.78+0.69 3.66+047 3.59+0.46
FAi 1.349 1.281 1415 1.264 0.279 0.039 1814 0.360 0.298 1.902 0.594 1727
P 0.261 0.279 0.245 0.284 0.757 0.962 0.165 0.698 0.742 0.151 0553 0.185
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MFLAR s 5 N 41 Hd, *P<0.05
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25 (acute lung injury, ALI)
245 (acute kidney injury, AKI)
12 M 'B IEH% (chronic kidney disease, CKD)
JezEME O R

(sepsis-induced cardiomyopathy, SIC )
oS (cardiac arrest, CA)
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BINGEEE (post—resuscitation syndrome,, PRS )
Jiti {47438 <. (Lung protective ventilation, LPV)
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T ZE NS HE -1 (heme oxygenase-1, HO-1)
Toll FEZAAK (Toll-like receptor, TLR )
i IR BE AT (tumor necrosis factor, TNF)
H 4/ 2 (interleukin, TL)
145 55 T~k B (nuclear factor-xB, NF-kB)
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C - W (C-reactive protein, CRP)
Rz -1

(monocyte chemoattractant protein-1, MCP-1)
ALY AL (superoxide dismutase , SOD)
AR = g ey

(inducible nitric oxide synthase , iNOS)
B LA ] (thrombin time, TT)
I R TE] (prothrombin time, PT)
TE AL A3 1M 356 BT 1)

(activated partial thromboplastin time, APTT)
[ BRAr e L

(international normalized ratio, INR)
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(acute physiology and chronic health evaluation, APACHE )
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c-Jun IR I (c-Jun N-terminal kinase, JNK)
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(p38 mitogen actived protein kinase, p38MAPK )
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FL i 4 TR TR A (matrix metalloproteinase, MMP )
Al A JE T B A (soluble thrombomodulin, sTM)
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IS AR IE & (positive end-expiratory pressure, PEEP)
¥ 5B 1 JE (continuous pressure airway pressure, CPAP)
e B 434X (left ventricular ejection fraction, LVEF)
ARG ] 0 4E (global longitudinal strain, GLS)
B NER g R (glomerular filtration rate, GFR)
A543 FA53 (damage-associated molecular patterns, DAMPs )
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W M AL 2R )

(receptors for advanced glycation end products, RAGE)
HBER) 7L T4 (bone mesenchymal stem cell, BMSC)
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