
The Impact of Different Modes of CRRT for Patients receiving 
ECMO with AKI : A Nationwide Study in Taiwan  

Purpose 
  Patients receiving extracorporeal membrane oxygenation (ECMO) 
commonly develop acute kidney injury (AKI) and frequently require 
continuous renal replacement therapy to provide renal support and fluid 
management. Some studies suggests that continuous venovenous 
hemofiltration (CVVHF) seems to be associated with better outcome in 
patients with septic AKI compared to continuous venovenous hemodialysis 
(CVVHD) because CVVHF can more effectively remove proinflammatory 
mediators of medium molecular size through convection. The impact of 
different CRRT modalities on survival in patients receiving ECMO with 
AKI remained unclear.  

Methods 
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    We performed a nationwide study used claim data obtained from Taiwan 
National Health Insurance Research Database. A total of 6220 patients age ≥ 
20 years who underwent their first-time hospitalized with ECMO for acute 
cardiac and/or pulmonary dysfunction were identified between April 1, 
2006 and December 31, 2013 (Figure1). We exclude chronic dialysis 
patients before this hospitalization (N=338) and patients who survived less 
than 24 hours of ECMO (n=1264). Among the remaining 4618 patients, 
1077 patients (23.3%) who receive either CVVHF (n=849) or CVVHD 
(n=228) were enrolled for evaluation. A propensity score analysis with 
inverse probability of treatment weighting (IPTW) was applied to adjust for 
the imbalance in covariate baseline values between these two study groups. 
The primary outcome is in-hospital morality. Other outcome measures 
included duration of ECMO and ventilation support, and length of ICU stay.  

Results: 
�Of 1077 patients who receiving ECMO and either CVVHF or CVVHD for
 AKI, mean age was 57.9±16.0 years and 773 (71.8%) were men. Post
 cardiotomy shock (49.2%) was the most frequent reported indication for
 ECMO, followed by acute respiratory dysfunction (23.7%) and acute cardiac
 dysfunction (21.2%). The CVVHF group has a lower risk of in-hospital
 mortality (OR 0.68; 95% CI 0.52-0.89; p < 0.004), when compared to the
 CVVHD group (Table 2). Duration of ECMO and ventilator support, and
 length of intensive care unit did not differ significantly between two groups.  

Conclusion 
��Our data suggest that compared with CVVHD, CVVHF is associated with a lower risk of in-hospital mortality in
 patients on ECMO with AKI.  

Table 1. Baseline characteristics before and after applying IPTW�

Table 2 In hospital outcomes�

Figure 1. Flow chart of the study population�

 � Data before IPTW‡ � Data after IPTW†�

Variable� Total�
(n = 1,077)�

CVVHF�
(n = 849)�

CVVHD�
(n = 228)� p�  CVVHF�

(n = 849)�
CVVHD�
(n = 228)� p�

Age (years) � 57.9±16.0� 58.2±16.2� 56.8±15.4� 0.246�  58.0±16.0� 57.8±16.8� 0.865�
Gender�  �  �  � 0.350�   �  � 0.623�

Male� 773 (71.8)� 615 (72.4)� 158 (69.3)�  �  71.7%� 72.7%�  �
Female� 304 (28.2)� 234 (27.6)� 70 (30.7)�  �  28.3%� 27.3%�  �

ECMO indication�  �  �  � 0.161�   �  � 0.593�
Cardiogenic shock or myocarditis� 228 (21.2)� 193 (22.7)� 35 (15.4)�  �  21.2%� 20.5%�  �
Post-cardiotomy shock� 530 (49.2)� 408 (48.1)� 122 (53.5)�  �  49.2%� 51.7%�  �
Respiratory� 255 (23.7)� 196 (23.1)� 59 (25.9)�  �  23.7%� 22.6%�  �
Others� 64 (5.9)� 52 (6.2)� 12 (5.3)�  �  5.9%� 5.1%�  �

Comorbid conditions�  �  �  �  �   �  �  �
Chronic kidney disease� 147 (13.6)� 117 (13.8)� 30 (13.2)� 0.808�  � 13.6%� 14.5%� 0.576�
Diabetes mellitus� 355 (33.0)� 276 (32.5)� 79 (34.6)� 0.542�  � 33.1%� 33.2%� 0.987�
Hypertension� 414 (38.4)� 337 (39.7)� 77 (33.8)� 0.103�  � 38.5%� 38.9%� 0.863�
Heart failure� 210 (19.5)� 169 (19.9)� 41 (18.0)� 0.515�  � 19.5%� 17.8%� 0.307�
Coronary artery disease� 536 (49.8)� 429 (50.5)� 107 (46.9)� 0.334�  � 49.7%� 48.8%� 0.669�
COPD� 75 (7.0)� 65 (7.7)� 10 (4.4)� 0.085�  6.9%� 6.4%� 0.638�
Liver cirrhosis� 47 (4.4)� 29 (3.4)� 18 (7.9)� 0.003�  4.3%� 4.1%� 0.803�
Charlson’s score� 2.7±2.3� 2.6±2.2� 2.9±2.5� 0.070�  2.7±2.3� 2.7±2.3� 0.971�

Hospital level�  �  �  � 0.010�   �  � 0.351�
Medical center� 839 (77.9)� 647 (76.2)� 192 (84.2)�  �  77.9%� 79.6%�  �
District / regional hospital� 238 (22.1)� 202 (23.8)� 36 (15.8)�  �  22.1%� 20.4%�  �

IPTW, inverse probability of treatment weighting; CVVHF, continuous veno-venous hemofiltration; CVVHD, continuous veno-venous 
hemofiltration dialysis; ECMO, extracorporeal membrane oxygenation; COPD, chronic obstructive pulmonary disease;  
‡ Value are given as number (%) or mean±SD;  
† Values are given as % or mean±SD. �
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 � Data before IPTW‡ � Data after IPTW†�

Total�
(n = 1,077)�

CVVHF�
(n = 849)�

CVVHD�
(n = 228)�

CVVHF�
(n = 849)�

CVVHD�
(n = 228)�

CVVHF vs. CVVHD�

B / OR (95% CI) � p � Outcome�

Categorical parameter�  �  �  �   �  �   �  �

In-hospital mortality� 745 (69.2)� 580 (68.3)� 165 (72.4)�  67.9%� 75.7%�  0.68  (0.52, 0.89)� 0.004�

Continuous parameter�  �  �  �   �  �   �  �

ECMO support (days)� 7.0±4.0� 6.9±3.8� 7.7±4.6�  6.9±4.0� 7.4±3.9�  -0.42 (-0.98, 0.14)� 0.144�

Ventilator (days)� 22.3±21.1� 21.5±20.2� 25.4±23.9�  21.7±20.6� 23.7±22.7�  -1.99 (-5.68, 1.69)� 0.289�

ICU duration (days)� 23.9±21.5� 22.7±20.2� 28.5±25.3�  22.9±20.5� 26.2±23.6�  -3.25 (-6.95, 0.45)� 0.086�

IPTW, inverse probability of treatment weighting; CVVHF, continuous veno-venous hemofiltration; CVVHD, continuous veno-venous 
hemofiltration dialysis; ECMO, extracorporeal membrane oxygenation; B, regression coefficient; OR, odds ratio; CI, confidence interval; 
ICU, intensive care unit  
‡ Value are given as number (%) or mean±SD;  
† Values are given as % or mean±SD. �
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