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[Abstract] Objective To explore the effects of 24-h fluid accumulation ratio on the prognosis of patients after
cardiopulmonary bypass cardiac operation. Methods A single-center prospective observational study was conducted. The adult
patients admitted to the Shanxi Bethune Hospital from January 2018 to January 2020 for selective cardiopulmonary bypass cardiac
operation were selected. All the patients received therapy with comprehensive strategy after admission to the intensive care unit (ICU)
and were divided into two groups: group A with 24-h fluid accumulation equal to or more than 10% and group B with less than 10%.
Sex, age, body mass index (BMI), preoperative acute physiology and chronic health evaluation II (APACHE II') score, preoperative

complications, preoperative creatinine levels, intraoperative cardiopulmonary bypass time, deep hypothermic circulatory arrest
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time, blood loss, fluid intake, incidence of postoperative hypoxemia (oxygenation index <150 mmHg), incidence of acute renal
injury (AKI), use of mechanical ventilation, duration of ICU stay, and 28-day mortality were compared between the two groups.
Risk factors affecting the death of patients after cardiopulmonary bypass cardiac operation were analyzed using logistic regression.
Results No significant differences were found between the two groups in gender, age, BMI, preoperative APACHE Il score,
preoperative acute physiology preoperative creatinine, intraoperative cardiopulmonary bypass time, deep hypothermic circulatory
arrest time, blood loss, intraoperative infusion, and crystalcolloid ratio (P>0.05). Compared with group B, incidence of combination
with hypoxemia (oxygenation index <150 mmHg) and AKI was significantly increased in group A (67.9% vs. 43.3%; 57.1% vs. 36%,
P<0.01), but there was no significant difference in usage of continuous renal replacement therapy (CRRT) after ICU admission
between the two groups (46.4% vs. 32.3%, P=0.052). Both the duration of mechanical ventilation and the length of stay in the ICU
in group A were significantly longer than those in group B [(4.3 £2.8)d vs. (3.5+1.7)d, (5.1 £3.1)d vs. (4.3 £1.9)d, P<0.01].
No significant differences were found between both groups in 28-day mortality (P>0.05). After further subgroup analysis found
that compared with group B, there were statistically significant differences in the utilization rate of CRRT, duration of mechanical
ventilation, and length of ICU stay in group A regardless of whether patients had AKI or not (P<0.05). Compared with group B,
there were statistically significant differences in incidence of combination with hypoxemia and 28-day mortality in group A patients
with AKI (P<0.05), while there was no statistically significant difference in group A patients without AKI (P>0.05). The results
of the univariate logistic regression analysis showed that 24-h fluid accumulation ratio =10%, postoperative hypoxemia and AKI,
fluid accumulation ratio 24-h after surgery =10% combined with AKI were the risk factors of patients after cardiopulmonary bypass
cardiac operation (P<0.05). The multivariate logistic regression analysis suggested that postoperative 24-h fluid accumulation ratio
=10% combined with AKI was the independent risk factor of patients after cardiopulmonary bypass cardiac operation (P<0.0S).
Conclusion 24-h fluid accumulation ratio =10% after cardiopulmonary bypass not only increases the risk of hypoxemia and
AKI, but also prolongs the duration of mechanical ventilation and ICU hospitalization, and 24-h fluid accumulation ratio =10%
combined with AKI can increase the risk of death in patients after cardiopulmonary bypass.
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Tab.1 Comparison of baseline data in patients after cardiopulmonary bypass cardiac operation between the two groups
Eistan A4 (n=56) B4 (n=186) t/y P
AL (%, wts) S1.7+11.1 524 +13.5 -0.393 0.695
P (B /%, 1) 25/31 92/94 0.401 0.527
TR HL (kg/m’, x£5) 25.8+2.9 26.6 2.6 -1.964 0.051
B IFREL (%))

o I 5 48(85.7) 154(82.8) 0.266 0.606

Wi IR 23(41.1) 72(38.7) 0.101 0.751

NAE 3] 13(23.2) 41(22.0) 0.034 0.854
APACHE T ¥4 (47, ®+s) 4.9+2.0 51+2.4 -0.567 0.571
SCr(jLmol/L, &+s) 822 +12.9 78.8+11.2 1.921 0.056
PARAMIGERINE] (min, x+5) 126.5 +23.9 125.9 +20.7 0.183 0.855
ARG B A 18] (min, ) 14.0 + 14.4 12.9+13.8 0.518 0.605
AR H I A (ml, %4s) 580.7 +252.6 624.5 +222.6 ~1.250 0.213
A HR R R (ml, X+s) 1658.4 +294.9 1746.0 + 346.0 -1.716 0.087
AR L 2:1 3:2 0.036 0.851
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Tab.2 Comparison of prognosis and complication in patients after cardiopulmonary bypass cardiac operation between the two groups

4151 fIREAL I E AKI CRRT{ii ] mﬁ‘ziﬁ_’—iﬁq‘l‘ﬂ Icuﬁiﬁﬁq‘l‘ﬂ 2@?&%@& 28 A At
(511 (%)] 511 (%)] [15(%)] (d, ®+s) (d, ®+s) S (L, xts) [151(%)]

A4 (n=56) 38(67.9) 32(57.1) 26(81.3) 43+28 S5.1+3.1 7.6+2.2 3(5.4)

BZH (n=186) 82(43.3) 67(36.0) 60(89.6) 3.5+ 1.7 43+1.9 42+18 2(1.1)

i/t 9.729 7.943 3.773 2.208 2.071 10.551 -

P 0.002 0.005 0.052 0.047 0.042 <0.001 0.083
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Tab.3 Comparison of prognosis and complication in patients after cardiopulmonary bypass cardiac operation among the three groups

w51 A IR CRRT{H#i ] mmiﬁ_ﬁﬂa‘l‘ﬁﬂ Icuﬁ_l%%ﬁa‘l‘ﬂ? 28 dfR4E
[ (%)] [ (%)] (d, ®s) (d, ®s) [ (%)]
AKIZH (n=32) 32(100.0)" 26(81.3)" 5.5+3.1%Y 6.3 +3.4% 3(9.4)"
JEAKIZH (n=24) 6(25.0) o 2.7+1.1Y 33+1.1"Y 0
B4l (n=186) 82(43.3) 60(89.6) 3.5+1.7 43+1.9 2(1.1)
E/y 34215 27.434 18.759 16.483 8.393
P <0.001 <0.001 <0.001 <0.001 0.024
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Tab.4 Logistic regression analysis of risk factors of death in patients after cardiopulmonary bypass

T B FHlogistic [l 5 431 Z X Flogistic Ml I3 734
OR 95%CI P OR 95%CI P

A 1.012 0.969~2.158 0.683

el 1.705 0.832~1.982 0.096

ARHRTAPACHE 135> 2.142 1.471~4.602 0.532

ARHTSCrKF- 0.889 0.017~1.276 0.246

AR RSME IR 1] 0.567 0.197~1.293 0.137

DRGS0 A B[] 1.008 0.736~1.697 0.629

A o 1.191 0.823~2.143 0.696

24 Wik A BTt = 10% 4.964 2.763~8.445 0.029 1.018 0.348~7.931 0.057
A S5 AR A AR 1.605 1.042~10.261 0.045 1.009 0.395~3.912 0.952
AKI 5.365 1.292~9.649 0.026 1.306 0.826~4.563 0.106
24 hiR Hit E = 10% 4 - AKT 6.973 2.982~7.728 0.018 2.361 1.624~6.952 0.003
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