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【摘要】

背景：最近由心血管造影及介入协会(SCAI)提出了一种新的心源性休克(CS) 5级分类系统，并据此进行相关风险的分级。

目的：在心脏重症监护室（CICU）患者中尝试应用SCAI的休克分级系统
方法：本研究回顾性分析2007年至2015年梅奥诊所CICU患者。根据入住ICU时的数据包括低血压或心动过速、低灌注、病情恶化和难治性休克等按SCAI CS A至E期进行回顾性分期，再以是否伴有心脏骤停(CA)进行分层。
结果：在10004个患者中，43.1%患有急性冠状动脉综合征，46.1%患有心力衰竭，12.1%发生心脏骤停。SCAI CS分期从A到E的患者占比分别是46.0%，30.0%，15.7%，7.3%和1.0%，未校正的院内死亡率分别是3.0%，7.1%，12.4%，40.4%，67.0% (p < 0.001)。经多变量校正后，与SCAI休克A期相比，SCAI休克分期越高，住院死亡率就越高（校正后优势比：1.53~6.80; 所有p 值均< 0.001），伴心跳骤停的患者死亡率越高(校正后优势比：3.99，95%CI:3.27 ~ 4.86;p < 0.001)。亚组分析结果提示急性冠状动脉综合征或心力衰竭的患者的死亡率与上述结果一致。
结论：依据入住CICU时患者的相关数据得出的SCAI CS分期(无论是否存在CA)提供了可靠的院内死亡风险分层。该分级方案可作为临床和研究工具来识别、讨论和预测患有CS或可能出现CS患者的死亡风险。
研究方法

1.研究人群 分析梅奥诊所圣玛丽院区CICU数据库，选取2007年1月1日至2015年12月31日期间入住CICU的18岁以上的患者。排除拒绝明尼苏达州研究授权的患者。心脏手术病人和接受体外膜氧合(ECMO)支持的患者在另外单独的心血管外科手术中接受治疗。对多次入住CICU的患者，只对其第一次入院的数据进行分析。
2.休克分期的定义 使用入住CICU后24小时内的数据定义低血压或心动过速、低灌注、病情恶化和难治性休克(见表格1)。在进入CICU后1小时内定义低血压和心动过速。低灌注的定义包括入院时乳酸水平升高或入院后24小时内发展至急性肾衰竭。病情恶化定义为入院1小时后血管活性药物需求增加或乳酸水平升高。使用简单实用的定义将患者分为5个SCAI休克期(A到E)。重要的是，SCAI休克分级系统(表格2)涉及到一些细节，如强心剂的快速升级或添加临时机械循环支持(MCS)设备，这些在数据库中是无法获取的。迟发性病情恶化是指在入CICU24小时后血管活性药物需求增加。
3.观察指标 纳入患者的人口统计学、生命体征、实验室检查、临床和预后的相关数据以及在CICU和住院期间进行的操作和治疗数据。
4.终点指标 主要终点是院内全因死亡率;次要终点包括CICU死亡率。
主要结果
院内死亡率与CICU死亡率
在总体人群中，随着SCAI休克期的升高，未校正的CICU和院内死亡率逐步增加，医院死亡率从SCAI休克期A的3.0％上升到SCAI休克期E的67.0％（p <0.001）（中央插图）。各SCAI休克期伴有心跳骤停的患者未校正的院内死亡率更高（图2）（所有p <0.001）。在伴有ACS和HF患者以及没有诊断为ACS或HF患者中院内死亡率是同样逐步增加（图3）。出现迟发性病情恶化的患者总体死亡率更高(31.4%vs. 7.4%; p < 0.001)，在每个休克期有着更高的死亡率，E期除外（图4）。
与SCAI休克期A相比， SCAI休克期B到E的未校正院内死亡率优势比分别为2.44、4.56、21.80和65.22。达到SCAI休克期D或E的标准的患者，与SCAI休克期A到C的患者相比，未校正的院内死亡率OR值为12.17（95％CI：10.34至14.31； p <0.001）。SCAI休克分期系统用以评估总体患者、ACS患者及HF患者的院内死亡率的受试者工作特征（ROC）曲线下面积分别为0.765，0.775及0.732。
经过多变量校正后，与SCAI休克A期相比，院内死亡率随着SCAI休克期升高而升高（全部p <0.001），伴有CA的人群死亡率也同步递增（调整后的OR：3.99； 95％CI：3.27至4.86； p <0.001）； 最终总体的多变量ROC曲线下面积为0.883。与SCAI休克期A相比， 休克期B至休克期E校正后的院内死亡率OR值分别为1.53、2.62、3.07和6.80（图5）。无论伴有ACS还是HF的患者，或者两者皆无的患者，校正后的院内死亡率均随着SCAI休克阶段升高而升高（全部p <0.001）。在这些亚组中，伴有CA的患者有着更高的院内死亡率。
表格1 本研究中高血压、心动过速、低灌注、病情恶化和难治性休克的定义
[image: image1.png]TABLE 1 Study Definitions of Hypotension, Tachycardia,
Hypoperfusion, Deterioration, and Refractory Shock

Term Definition

Hypotension/ Presence of any of the following criteria:

tachycardia o Admission systolic BP <90 mm Hg

« Minimum systolic BP <90 mm Hg during first

1h
Admission MAP <60 mm Hg
Minimum MAP <60 mm Hg during first 1 h
Admission HR >100 beats/min
Maximum HR >100 beats/min during first 1 h
Admission HR > admission systolic BP
Mean HR > mean systolic BP during first 1 h

Hypoperfusion  Presence of any of the following criteria:
« Admission lactate >2 mmol/l
« Urine output <720 ml during first 24 h
« Creatinine increased by =0.3 mg/dl during
first 24 h

Deterioration  Presence of any of the following criteria:
e Maximum lactate > admission lactate
« Number of vasoactives during first 24 h >
number of vasoactives during first 1 h
« Maximum VIS during first 24 h > VIS during
first1h
« Maximum NEE during first 24 h > NEE during
first1h

Refractory shock Presence of any of the following criteria:

« Mean systolic BP during first 1 h <80 and on
vasoactives

e« Mean systolic MAP during first 1h <50 and on
vasoactives

« Number of vasoactives during first 1 h >2

« Number of vasoactives during first 1 h >1 and
IABP during first 24 h

« Admission lactate =10 mmol/L

VIS s calculated as using vasoactive drug doses (in ug/kg/min), as follows:
Vs = dobutamine + dopamine + (10 * phenylephrine + milrinone) +
(100 * [epinephrine + norepinephrine]) + (10,000 * units/kg/min vasopressin).
NEE is calculated using the dose equivalency as follows: 0.1 pg/kg/min
norepinephrine = 0.1 ug/kg/min epinephrine = 15 yg/kg/min dopamine = 1 pg/kg/
min phenylephrine = 0.04 U/min vasopressin.

BP = blood pressure; HR = heart rate; IABP = intra-aortic balloon pump;
MAP = mean arterial pressure; NEE = norepinephrine-equivalent vasopressor
dose; VIS = vasoactive-inotropic score.





中央插图：心血管造影及介入协会休克分级A至E的定义，以及各级的相关的心脏重症监护病房和医院死亡率
[image: image2.png]CENTRAL ILLUSTRATION Definitions of Society for Cardiovascular Angiography and Intervention
Shock Stages A Through E, With Associated Cardiac Intensive Care Unit and Hospital Mortality in Each Society for
Cardiovascular Angiography and Intervention Shock Stage

Stage A ("At risk") Neither hypotension/tachycardia nor
hypoperfusion

Stage B ("Beginning”) Hypotension/tachycardia
WITHOUT hypoperfusion

Stage E ("Extremis") Hypoperfusion WITH deterioration
AND refractory shock
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Cardiac intensive care unit and hospital mortality increased as a function of higher Society for Cardiovascular Angiography and Intervention shock stage.





表格2 本研究中基于SCAI共识分级的心源性休克分级定义

[image: image3.png]TABLE 2 Defini

n of CS Stages Used in this Study, Based on the SCAI Consensus Statement Classification

s Stage SCAI Definition
Stage A (“at risk") Patients without CS who are hemodynamically stable but have acute cardiovascular disease putting them at risk of developing CS
Stage B ("beginning”) Patients without CS who display hemodynamic instability, including hypotension and/or tachycardia, but with normal perfusion
Stage C (“classi Patients with CS, manifested by hypoperfusion (lactic acidosis, oliguria, cool/clammy periphery, or altered mentation) requiring
intervention

Stage D ("deteriorating)”  Patients with CS whose hemodynamic instability and/or hypoperfusion fails to respond to initial interventions
Stage E (“extremis”) Patients with CS and overt or impending circulatory collapse, including CA with ongoing resuscitation

Adapted with permission from Baran et al. (12).
CA  cardiac arrest; CS — cardiogenic shock; SCAI — Society for Cardiovascular Angiography and Intervention.





图1：研究的纳入与排除标准以及按SCAI休克分级的患者分布

[image: image4.png]FIGURE 1 Study Inclusion and Exclusion Criteria and Distribution of SCAI Shock Stages
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The final study population included 10,004 unique patients. CICU = cardiac intensive care unit; SCAI = Society for Cardiovascular Angiography
and Intervention.





表格3 根据SCAI休克分级的患者基线特征、并发症、入院诊断以及治疗

[image: image5.png]TABLE 3 Baseline Characteristics, Comorbidit

‘Admission Diagnoses, and Theray

of Patients According to SCAI Shock Stage

WithData, % Stage A(n - 4602) StageB (n-2998) StageC(n-1575) StageD(n-73) StageE(n -7 pValue
Demographics
Age, yrs 1000 671147 6644157 6994160 6875141 6835147 <0001
Female 1000 1562 339) 1.216 (406) 654 @15) 78 38.0) %@ <0001
White 1000 4289 (932) 2719 027) 1430 60.8) 659(30.0) 79614 <0001
Comrbidties
Chartson Comorbidity Index 098 21228 2526 2828 30:28 21226 <0001
History of MI %08 914 (19.9) 581(19.4) 3na98) 160 21.9) 1404.0) o7
History of HE %98 746 (16.2) 638.213) 39216 290 18086 <0001
History of diabetes meltus 08 1222 26.6) 851285) 483308) 27052 %047 <0001
History of CKD %98 70 (6.8) 604 202) 418 266) 2602 8@O4) <0001
Pror dalysis 1000 1128 10 @3) 192 (122) 107(14.6) nmy <000
Admission ICD-9 diagnoses”
acs 990 21 46.4) 1172 69.4) 634(407) 300 (41.3) 50626)  <0.001
HE 990 1,675 (36.8) 1,562 (525) 758 (48.7) 513007 56(690) <0001
Cardiac arrest 990 3003 3n (05) 219.04) 280 (8.6) 53658 <0001
Shock 990 48 449 51) 166 (107) 429.59.) 8826 <0001
Respiratory failure 990 506 (1.1) 660 222) 389.25.0) 460 (63.4) 64(674) <0001
Sepsis 990 10222 205 (69) 100 (64) 163 22.4) 3@68 <0001
AFfSVT 990 1165 (25.6) 1150 (387) 71 G67) 304 (419) 00616 <0001
VIIvE 990 665(146) S16 (17.4) 27059 158 @18) 2@ <000
Therapies and procedures
Vasoactives first 1 h 1000 12627 EUE) %067) 29340 @5 <0000
Number of vasoactives fist1h  100.0 00102 01104 01:03 04508 14510 <0001
IS frst 1 91 02518 132105 14221 545153 3015467 <0001
NEE first1h 1000 0.00 £ 001 0012010 oo :om 0055015  029:047 <0001
Invasive ventiator first 24 h 1000 27(56) 419 04.0) 22047 417(57.0) BEsy <000
Diaysis 1000 119 26) 138 46) n @8 17087) A06 <000
cRRT 1000 902) 300.0) 205 94028) nmy <000l
1A8P during hospitalization 1000 266 (58) 30 (10) 69(4.4) 162221) 8E9) <0001
Impella 1000 500 702 402) 304 2010 0.004
Ecuo 1000 1503) 2809 805 102 562 002
PAC 1000 2962 25(82) 4961 163223 5058 <0001
Coronary angiogram 1000 2694 (585) 1471 (49) 720 (457) 49 47 5016 <0001
Pl 1000 1,834 (9.8) 922611 420 @73) 205 28.0) 6068 <0001
RBC transfusion 1000 308(67) 403 13.4) 197025) 28@12) ¥G8) <000
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表格4 根据SCAI休克分级的病情严重程度评分、生命体征、实验室资料

[image: image6.png]TABLE 4 Severity of liness Scores, Vital Signs, and Labortory Data of Patients According to SCAI Shock Stage

With Data, % Stage A (n - 4.602) Stage B (1 - 2.998) Stage C (n - 1575) StageD (n - 731 StageE(n - 97) p Value

Severty of llness
APACHE Il score 1000 5134182 608204 6955244 4135  TB5388 <0001
APACHE-IV precicted hospital mortaliy, % 1000 995116 1584167 20207 4844281 6485278 <0001
Day 1 SOFA score. Y 2320 34227 44229 91439 N4£39 <0000
Severe AKI 892 25761) 3 124) 23078 269 (44.2) 40694 <0001
Late deteroration 1000 188 (4) 190(63) 108 (69) 205 28.0) s <0001

Admission vital sign data
Systolic blood pressure, mm Hg 994 13084229 N44 261 205277 MBL2S 99823 <0001
Diastolc blood pressure, mm Hg 962 n1+15 671186 6888 6571195 5761194 <0001
Mean arteial pressure, mm Hg %2 8724151 7962196 8311189 7994209 7012209 <0001
Heart rate, beats/min 994 n4:19 9312268 848:255 894247  955:279 <0001
Shock index” 994 0572015 084029 072:028  083:029  104:038 <0001
Respiatory e, breaths/min 959 352 191460 193559 202:59 28165 <0001
Pulse oximetry, % 994 96642 95656 952473 $32:90 8652168 <0001
Glasgow Coma Scale 973 145420 139429 136433 98451 83451 <0001
Urine output first 24 h, L 970 216 <110 2264142 102112 1255133 141£240 <0001

Admission aboratory data
Creatinine, mg/dl 963 12508 13510 17517 19414 19412 <0001
BUN, mg/al %60 25164 270+189 300:204  360:21  46£205 <0001
ALT, Ujmt 465 51941395 762+222 177345298 2086750 6445+125 <0.001
Peak troponin T, ma/dl 633 18533 17432 18434 33:69 40265 <0001
Hemoglobin, g/t %4 125420 n9+22 n9:23 nss2s T6£25 <0001
Arterial pH 23 7394008 736.+010 7364010 73001 7204015 <0001
Bicarbonate, mEq/L %639 2637 Bosas 24x46 22253 167565 <0001
Anion gap, mEg/L 893 n0+29 ns+32 126438 14143 206:87 <0001
Lactate, mmolt 23 12504 13504 30:23 36+23 10651 <0001
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图2  SCAI休克分级各级患者（入院诊断伴和不伴心跳骤停）的院内死亡率
[image: image7.png]FIGURE 2 Hospital Mortality as a Function of SCAI Shock Stage Among Patients With and Without an Adrmission Diagnosis of CA
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图3 SCAI休克分级各级的院内死亡率
[image: image8.png]FIGURE 3 Hospital Mortality as a Function of SCAI Shock Stage
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图4 SCAI休克分级各级患者（伴和不伴迟发性病情恶化，迟发性病情恶化定义为24小时后血管加压药物需求增加）的院内死亡率
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图5 校正后的院内死亡风险优势比图
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