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如何避免CRRT引起的血压波动？
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顽固性高钾血症>6.5mmol/L

血尿素氮>27mmol/L

难以纠正的代谢性酸中毒PH<7.15

难以纠正的电解质紊乱:低钠血症、
高钠血症或高钙血症

肿瘤溶解综合症伴有的高尿酸血症
和高磷酸盐血症

尿素循环障碍和有机酸尿症导致的
高氨血症和甲基丙二酸血症

尿量<0.3 ml/kg/h 持续24h或者无尿12h

AKI伴有多器官功能衰竭

难以纠正的容量负荷过重

累及终末器官：心包炎，脑病，神经病变，
肌病和尿毒症出血

需要输注血制品和静脉营养

重度中毒或药物过量

严重的低体温或高体温

临床适应症生化指标适应症

RRT开始指征 (1B)
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ATN 试验设计

Management Strategy

SOFA CV “Conventional” Intensive

0-2 IHD
(target Kt/V: 

1.2-1.4/tx)

3x/week 6x/week

3-4 CVVHDF 20 mL/kg/hr 35 mL/kg/hr
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Cochrane Database Syst Rev

2007: CD003773. 
 Hemodynamic instability: RR 0.48; 0.10-2.28; n = 205)

 Hypotension: (RR 0.92; 95% CI 0.72-1.16; n = 514). 

 Mean arterial pressure at the end of the treatment: 

CRRT vs IHD (mean deviation 5.35; 95% CI 1.41-9.29; n 

= 112) 

 Number of patients requiring escalation of 

vasopressors: CRRT vs IHD (RR 0.49; 95% CI 0.27-0.87; n 

= 149) 
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RRT-CRRT VS. IDH
肾功能恢复
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Uchino S. Choice of therapy and renal recovery. Crit Care Med 2008; 36[Suppl]: S238-S242.
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Intermittent 

haemodialysis

(n=184)

Continuous 

venovenous

haemofiltration

(n=175)

p value

Hypotension* 72 (39%) 61 (35%) 0·47

Bleeding event† 13 (7%) 12 (7%) 0·89

Thrombocytopenia 22 (12%) 31 (18%) 0·12

Hypoglycaemia 12 (7%) 7 (4%) 0·42

Hypophosphataemi

a
13 (7%) 14 (8%) 0·71

Hypothermia 10 (5%) 31 (17%) 0·0005

Arrhythmia 18 (10%) 9 (5%) 0·15

Catheter infection 2 (1%) 3 (2%) 0·95

The Lancet 2006 CRRT vs
IHD
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Hypotension 188/1000 (18.8%)

Bleeding 33/997 (3.3%)

Indwelling vascular catheter sites 13/997 (1.3%)

Intra-abdominal 3/997 (0.3%)

Gastrointestinal 3/997 (0.3%)

Nostril 3/997 (0.3%)

Sternal wound 3/997 (0.3%)

Others a 8/997 (0.8%)

Arrhythmia 43/1000 (4.3%)

Atrial fibrillation 24/1000 (2.4%)

Supraventricular tachycardia 7/1000 (0.7%)

Cardiac arrest 4/1000 (0.4%)

Bradycardia 3/1000 (0.3%)

Ventricular tachycardia 3/1000 (0.3%)

Atrial flutter 1/1000 (0.1%)

Ventricular fibrillation 1/1000 (0.1%)

 23个国家，54中心

 1000例CRRT

 预防建议：

 先扩容

 预先提高血管活性药物
剂量

 监测血流动力学
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 体外循环管路约占150-200ml

 起始阶段容量迅速丢失可能是影响血压的原
因
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174 children treated with CRRT

13 (7.4%) presented problems of venous catheterization

more common in children under 12 months of age and in 

those weighing less than 10 kg

Hypotension on connection to CRRT was 

detected in 53 patients (30.4%). 
Clinically significant hemorrhage occurred in 18 patients 

(10.3%); 
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 目标200ml/min

 54例患者，205例管路

 50ml/min起步

 同时连接动静脉端口

 慢20-50ml/min为一档，5-10min调整间
隔

 25%出现血压下降，7.8%在起始阶段
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更慢起泵CRRT无差别

Blood Purif 2012;33:52–58

 目标200ml/min

 21例常规，20例慢速

 常规：50ml/min为一档，1-4min调整间隔

 慢速：20-50ml/min为一档，3-10min调
整间隔

 两组均无低血压或高血压出现
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更慢起泵CRRT无差别
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液体平衡影响血压吗？
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容量管理

Blood Purif 2012;33:52–58

 多数血压波动发生在CRRT过程中，与容量
管理不当有关
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容量管理

Blood Purif 2012;33:52–58

 CRRT与自主尿量的区别

 寻找并维持最佳前负荷

 功能性血流动力学监测



ICU平衡管理
——CRRT系统脱水量

 要有准确测量出入量的方法

 持续记录、计算平衡值

 调整脱水和置换液量的方法
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平衡管理——半自动
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平衡管理——量筒
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平衡管理——量筒，婴儿秤
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平衡管理——计算方法

一小时平衡计算
入量=3170ml

 TPN 50ml+EN20ml+药物100ml+置换液2000ml+
透析液1000ml

出量=3470ml
 大便100ml+尿量10ml+腹腔引流20ml+伤口渗血

40ml+滤出液3300ml

CRRT平衡=滤出液-置换液-透析液=超滤量=
负300ml

总平衡=负300ml
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平衡管理——血滤机



ICU
平衡管理——血滤机

 多泵系统，精确控制流速

 血流速度、置换液速度、滤出液速度

 称量系统校准

 自动计算，自动调节

 提供实时记录及总结
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抗凝会影响血压吗？

 抗凝过度，导致出血
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枸橼酸抗凝的原理
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枸橼酸抗凝导致休克的原理

 导致心肌收缩力下降

 枸橼酸本身无毒性

 如枸橼酸过量，导致离子钙显著下降

 导致血管张力力下降

 导致血压下降
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置换液会影响血压吗？
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KI 2000 58: 1751



ICUCHAPTER 5.7:  BUFFER SOLUTIONS FOR 
RRT IN PATIENTS WITH AKI

5.7.1:  We suggest using bicarbonate碳酸氢盐, rather 

than lactate乳酸盐, as a buffer in dialysate and 

replacement fluid for RRT in patients with AKI. (2C)

5.7.2:   We recommend using bicarbonate, rather than 

lactate, as a buffer in dialysate and replacement 

fluid for RRT in patients with AKI and circulatory 

shock. (1B)
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滤器会影响血压吗？
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 2个儿科患者，体重小于10kg

 全血预冲CRRT管路

 开始后出现严重低血压

 AN-69膜 pH敏感 sensitive. 

 库血过酸，激活缓激肽，诱导低血压

 盐水、蛋白预冲，无论pH值，均不会
出现

American Journal of Kidney Diseases

Volume 38, Issue 1 , Pages 173-178, July 2001.

http://www.ajkd.org/issues?issue_key=S0272-6386(00)X0012-1
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结论-如何避免CRRT血压波动？

Blood Purif 2012;33:52–58

 开始前的血流动力学监测

 对高危病人提前扩容或增加药物剂量

 较慢的起始速度可能有益

 进行中严密连续的容量评估
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Thank You for Your 
Attention!

2013/8/12


