原发性心源性休克应用VA-ECMO期间直接或间接左心室减压治疗的临床疗效
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【摘要】
目的：体外膜氧合（ECMO）患者左室（LV）扩张是一种处理起来比较棘手的并发症。可通过主动脉内球囊反搏（IABP）间接实现左室卸负荷，或直接通过Impella实现左室卸负荷。本研究试图评估IABP和Impella装置对使用VA ECMO支持患者的临床和血流动力学影响。
方法：从2015年1月到2020年6月，对本机构VA ECMO患者进行了回顾性研究。患者分为单纯ECMO或ECMO伴LV卸负荷。LV卸负荷的方法是ECMO加IABP或ECMO加Impella。记录了与相关装置启动相关的基线特征、存活率、并发症和血流动力学变化。
研究结局：主要研究终点是存活到出院。次要终点包括180天存活率、心肌恢复、接受ECMO时的不良事件以及装置启动24小时后的血流动力学变化。在存活至出院的患者中，通过后续临床治疗的医疗记录来评估180天存活率；这些数据适用于所有研究的患者。心肌功能恢复被定义为能够脱离机械循环支持，存活30天或存活出院，无需行移植或LVAD植入。不良事件包括：需要肢体缺血手术（如血栓切除术、骨筋膜切开术、截肢术）、开始持续静脉-静脉血液滤过、中风、感染、新的非中风神经功能缺损，如脑病或癫痫发作，以及导致死亡、再次手术、住院或大量包装红细胞输注的出血事件（ECMO前7天任何24小时内输注4个或更多单位，或ECMO开始后7天任何的红细胞输注）。 

为了比较患者基本背景特征，本研究评估了8种临床相关疾病的发病率：冠状动脉疾病、充血性心力衰竭、高脂血症、糖尿病、高血压、慢性阻塞性肺疾病、既往中风和慢性肾病。如果患者在接受ECMO治疗期间由经过培训的提供者记录在病历中，则该患者被归类为患有上述疾病之一。还定义了ECMO的7种特定病因：急性心肌梗死（AMI）、急性失代偿性心力衰竭、室性心律失常（室性心动过速或颤动）、体外膜氧合心肺复苏（ECPR）、心肌炎、肺栓塞或其他。AMI是指心肌缺血导致心肌损伤或坏死，并由异常的心脏生物标志物证实。ECPR是指在常规心肺复苏无法实现持续自主循环恢复的患者中，同时快速应用ECMO进行循环支持。经过常规心肺复苏，恢复自主循环后给予ECMO的患者不符合ECPR的定义。

研究结果
在研究期间，143名患者单独接受ECMO，而140名患者接受ECMO联合LV卸负荷（68名ECMO伴IABP，72名ECMO伴Impella）。与ECMO单独应用或ECMO联合IABP相比，ECMO联合Impella患者的出血事件发生率更高（52.8% vs 37.1% vs 17.7%；P<0.0001）。与单纯使用ECMO相比，ECMO联合IABP患者在180天时的生存率更高，而ECMO联合IMPELLA患者的生存率没有差异。在多变量Cox风险分析中，年龄、男性、基线乳酸、基线肌酐、ECPR和ECMO前使用IABP与死亡率降低相关。IABP组ECMO患者与Impella组ECMO患者的血流动力学变化无显著差异。
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结论
研究结果表明，尽管联合应用IABP或Impella与VA ECMO具有相似的血液动力学结果，但在心源性休克患者中，仅联合应用IABP可能降低与VA ECMO相关的发病率和死亡率。这些发现为未来的前瞻性对照试验提供了依据，以进一步指导该人群左室扩张的最佳管理实践。在接受VA ECMO治疗心源性休克的患者中，IABP联合支持可能有助于降低发病率并提高180天生存率。
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TABLE 2. Clinical outcomes of patients receiving ECMO alone or ECMO with LV unloading device

Variable ECMO alone (n = 143) ECMO with LV unloading (n = 140) P value

ECMO course

Survival to discharge 57 (39.9) 60 (42.9) .6087

Myocardial recovery 55 (38.5) 46 (32.9) 3252

Duration of ECMO, days 4.0 (1.0-9.0) 6.0 (3.0-8.0) .0121
Adverse events

Limb ischemia surgery 8 (5.6) 9 (6.4) 7678

CVVH initiated 48 (33.6) 49 (35.0) 7995

CVA 14 (9.8) 10 (7.1) 4241

Infection 28 (19.6) 39 (27.9) 1015

Neurologic 38 (26.6) 27 (19.3) 1450

Bleed 53 (37.1) 50 (35.7) 8136

Values presented as 50% median (interquartile range) or n (%). ECMO, Extracorporeal membrane oxygenation; LV, left ventricular; CVVH, continuous veno-venous hemofil-
tration; CVA, cerebrovascular accident.
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TABLE 3. Descriptive statistics for baseline characteristics of patients who received ECMO alone, ECMO with IABP, or ECMO with Impella

Other

27 (19.0)

8 (11.8)

7(9.7)

Variable ECMO alone (n = 143) ECMO with IABP (n = 68) ECMO with Impella (n = 72) P value
Patient demographic characteristics and medical history
Average age, years 58.0 (48.0-70.0) 59.5 (47.0-68.5) 62.0 (55.5-70.0) 2354
Male sex 83 (58.0) 47 (69.1) 51 (70.8) .1090
Mean baseline lactate 4.5 (1.7-9.9) 3.2 (1.8-5.6) 3.4 (1.6-6.9) .0589
Mean baseline creatinine 1.47 (0.96-2.41) 1.54 (1.17-2.13) 1.67 (1.37-2.25) 3553
CAD 63 (44.1) 37 (54.4) 38 (52.8) 2724
CHF 54 (37.8) 32 (47.1) 32 (44.4) 3794
HLD 67 (46.9) 34 (50.0) 38 (52.8) 7045
DM 43 (30.1) 19 (27.9) 34 (47.2) 0211
HTN 95 (66.4) 39 (57.4) 51 (70.8) 2286
COPD 15 (10.5) 6 (8.8) 6 (8.3) .8559
Previous CVA 12 (8.4) 6 (8.8) 10 (13.9) 4193
CKD 49 (34.3) 17 (25.0) 16 (22.2) 1312
Indication for ECMO
AMI 24 (16.8) 15 (22.1) 29 (40.3) .0007
ADHF 28 (19.6) 21 (30.9) 15 (20.8) 1704
Ventricular arrhythmia 14 (9.8) 12 (17.7) 13 (18.1) 1437
ECPR 42 (29.4) 7 (10.3) 12 (16.7) .0035
Myocarditis 1(0.7) 6 (8.8) 2 (2.8) .0014
Pulmonary embolism 7(4.9) 2(2.9) 0 (0.0) .1402

.1460
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TABLE 4. Clinical outcomes of patients receiving ECMO alone, ECMO with IABP, or ECMO with Impella

Variable ECMO alone (n = 143) ECMO with IABP (n = 68) ECMO with Impella (n = 72) P value

ECMO course
Survival to discharge 57 (39.9) 39 (57.4) 21 (29.2) .0029
Myocardial recovery 55 (38.5) 28 (41.2) 18 (25.0) .0839
Duration of ECMO, days 4.0 (1.0-9.0) 6.0 (3.0-10.5) 6.0 (3.0-8.0) .0367

Adverse events
Limb ischemia surgery 8 (5.6) 5(7.4) 4 (5.6) .8956
CVVH initiated 48 (33.6) 20 (29.4) 29 (40.3) 3872
CVA 14 (9.8) 5(7.4) 5(6.9) 7239
Infection 28 (19.6) 19 (27.9) 20 (27.8) .2615
Neurologic 38 (26.6) 13 (19.1) 14 (19.4) .3455
Bleed 53 (37.1) 12 (17.7) 38 (52.8) <.0001

Values are presented as 50% median (interquartile range), or n (%). Impella devices are from Abiomed (Danvers, Mass). ECMO, Extracorporeal membrane oxygenation; JABP,
intra-aortic balloon pump; CVVH, continuous veno-venous hemofiltration; CVA, cerebrovascular accident.
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TABLE 1. Descriptive statistics for baseline characteristics of patients who received ECMO alone or ECMO with unloading device

Variable ECMO alone (n = 143) ECMO with LV unloading (n = 140) P value
Patient demographic characteristics and medical history
Average age, years 58.0 (70.0-48.0) 61.5 (52.5-69.5) 3186
Male sex 83 (58.0) 98 (70.0) .0362
Mean baseline lactate 4.5 (1.7-9.9) 3.3 (1.7-6.5) .0264
Mean baseline creatinine 1.47 (0.96-2.41) 1.60 (1.21-2.19) 2186
CAD 63 (44.1) 75 (53.6) .1093
CHF 54 (37.8) 64 (45.7) 1749
HLD 67 (46.9) 72 (51.4) 4414
DM 43 (30.1) 53 (37.9) .1665
HTN 95 (66.4) 90 (64.3) 7042
COPD 15 (10.5) 12 (8.6) .5829
Previous CVA 12 (8.4) 16 (11.4) 3929
CKD 49 (34.3) 33 (23.6) .0474
Indication for ECMO
AMI 24 (16.8) 44 (31.4) .0039
ADHF 28 (19.6) 36 (25.7) 2175
Ventricular arrythmia 14 (9.8) 25 (17.9) .0490
ECPR 42 (29.4) 19 (13.6) .0012
Myocarditis 1(0.7) 8 (5.7) .0186
Pulmonary embolism 7(4.9) 2(14) 1729
Other 27 (19.0) 15 (10.7) .0538

Values presented as 50% median (IQR) or n (%). ECMO, Extracorporeal membrane oxygenation; LV, left ventricular; CAD, coronary artery disease; CHF, congestive heart
failure; HLD, hyperlipidemia; DM, diabetes mellitus; HTN, hypertension; COPD, chronic obstructive pulmonary disease; CVA, cerebrovascular accident; CKD, chronic kidney
disease; AMI, acute myocardial infarction; ADHF, acute decompensated heart failure; ECPR, extracorporeal membrane oxygenation-cardiopulmonary resuscitation.
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FIGURE 1. Flow diagram of the study selection process. Between the period of January 2015 to June 2020, 283 patients met the criteria for inclusion in our
study. One hundred forty-three patients received ECMO alone, 68 received ECMO with IABP, and 72 received ECMO with an Impella device (Abiomed,
Danvers, Mass). VA ECMO, Venoarterial extracorporeal membrane oxygenation; ECMO, extracorporeal membrane oxygenation; LV, left ventricular; JABP,
intra-aortic balloon pump.
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FIGURE 2. One hundred eighty-day all-cause survival grouped according to unloading method. Kaplan-Meier curve shows the greatest survival for the
ECMO with IABP group compared with patients receiving ECMO alone or ECMO with an Impella device (Abiomed, Danvers, Mass; P = .0056). Compared
with ECMO alone, survival was greater in the ECMO with IABP cohort (P = .0052) but not the ECMO with Impella cohort (P = .6598). ECMO, Extra-
corporeal membrane oxygenation.
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Comparing the Clinical and Hemodynamic Effects of LV unloading with IABP or Impella in VA-ECMO patients
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future LV distention

Implication: Clinicians should not hesitate to place proactive or reactive IABP in patients who require VA-ECMO support, as
concurrent IABP is associated with fewer complications compared to concurrent Impella use and may be protective against

VA-ECMO, venoarterial extracorporeal membrane oxygenation; IABP, intraortic balloon pump

FIGURE 3. In this retrospective study of 283 patients receiving venoarterial extracorporeal membrane oxygenation (VA ECMO) for primary cardiogenic
shock we found that although concomitant use of either intra-aortic balloon pump (JABP) or percutaneous transaortic left ventricular assist device (Impella;
Abiomed, Danvers, Mass) was associated with similar hemodynamic changes, VA ECMO with IABP was associated with fewer complications and greater
survival compared with VA ECMO with Impella. LV, Left ventricular; ECMO, extracorporeal membrane oxygenation; Ecmolabp, ECMO with IABP group;
Ecmolmpella, ECMO with an Impella device.





