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Despite improvements in medical care, the mortality of the 

critically ill patients with acute kidney injury (AKI) who 

require renal replacement therapy (RRT) remains high. The 

efficacy of intensive RRT in improving the outcomes of 

patients with AKI is a matter of debates. In the VA/NIH study, 

there were no significant differences between the benefits 

afforded by intermittent hemodialysis(IHD), sustained low-

efficiency dialysis (SLED), high-dose (35 mL/kg/h) 

continuous venovenous hemodiafiltration (CVVHDF), and 

standard-dose (20 mL/kg/h) CVVHDF1). 

  

Our results suggest that SHDF may be a treatment modality 

that should achieve similar benefits as CRRT in critically ill 

patients with AKI. However, our study was performed on a 

small number of patients and was a single-center study; 

therefore, a randomized, prospective trial comparing the 

efficacies of SHDF with conventional CRRT in a large 

cohort of patients is necessary to determine the relative 

impact of SHDF on renal recovery and mortality. 

Methods 

In this study, 60 critically ill patients with AKI who required RRT 

were treated with either CVVHDF or SHDF.  

CVVHDF was performed using blood-flow rates of 80-200 mL/min 

and administration of postdilution replacement. CVVHDF was 

prescribed to provide a total-effluent-flow rate (the sum of the 

fluid-replacement rate, fluid-removal rate, and dialysate-flow rate) 

of 25 mL/kg/h. 

Objectives 

Sustained hemodiafiltration (SHDF) is a form of intermittent 

hemodiafiltration with extended (6-10 h) sessions, and 

regular blood- and dialysate-flow rates of 200 mL/min and 

500 mL/min, respectively. The replacement fluid is infused 

using a postdilution method.  

In order to determine the impact of CRRT strategies on 

patient outcomes, we conducted a prospective, 

randomized study to compare conventional CVVHDF with 

SHDF in patients who suffered from AKI and were admitted 

to intensive-care units (ICU). 

The dialysate was prepared in the ICU using reverse osmosis 

(RO) equipment (NRX-20P PURESYSTEM; Daicen Membrane-

Systems Ltd., Tokyo, Japan). SHDF was accomplished by using 

blood-flow rates of 80-200 mL/min and administration of post-

dilution replacement fluid. The initial dialysate-flow rate was 300 

mL/min, and if the patients were hemodynamically stable, the flow 

rate was increased up to 500 mL/min. All the patients underwent 

SHDF in the ICU for 6–8 h during the daytime on a daily basis.  

 

CRRT equipment, Asahi ACH-Σ(Asahi Kasei Medical Co., Tokyo, Japan) 

Results 
Table 1. Baseline characteristics 

No. of patients (male/female) 

Age (years) 

Cause of acute kidney injury (%)* 

  sepsis 

  cardiogenic 

  postsurgical 

  drug induced 

  hepatic failure 

  other 

Presence of CKD on admission (%) 

APACHE II score 

SOFA score 

Mechanically ventilated (%) 

Oliguric (%) 

Baseline systolic blood pressure (mmHg) 

Required vasopressors (%) 

Renal parameters at RRT initiation 

  sUN (mg/dL) 

  serum creatinine (mg/dL) 

  days from ICU admission to RRT 

RIFLE classification 

   R (%) 

   I  (%) 

   F (%) 

CVVHDF               SHDF       p value 

 30 (19/11)         30 (20/10)          

69.0 ± 17.9          68.4 ± 15.4 

 

       70                          73 

       26                          20 

       13                          13 

        3                            3 

       13                          10 

        6                            6 

       27                          23 

26.2 ± 7.3           28.3 ± 7.2 

  9.0 ± 3.2             9.0 ± 3.5 

       50                          47  

       67                          60 

 107 ± 28             101 ± 30 

       87                          83 

 

  69 ± 24                70 ± 28 

  4.7 ± 2.3              4.8 ± 2.2 

  3.5 ± 4.4              3.7 ± 3.9 

 

        17                         23 

        40                         43 

        43                         34 

NS 

NS 

NS 

 

 

 

 

 

 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

 

NS 

NS 

NS 

NS 

Characteristic 

 * The causes of acute kidney injury were counted in the patients whose kidney injury could be attributed to  

      more than 2 causes. 

Variables                                                              CVVHDF           SHDF         p value 

Patients (n) 

Total no. of treatment days/sessions 

Mean duration of daily treatment (h) 

Mean no. of treatments performed per patient 

Dialysate-flow rate (mL/min) 

Total dialysate-flow volume (L/session) 

Total convective rate (mL/h) 

     replacement-fluid rate (mL/h) 

     fluid-removal rate (mL/h) 

Actual delivered dosage (mL/kg/h) 

Total convective volume (L/session) 

 

 

         30                    30 

        261                  234 

  18.3 ± 7.1         6.5 ± 1.0 

    8.7 ± 3.4         7.8 ± 3.9 

  13.3 ±4.2         404 ±64 

  14.6 ±1.0         177 ±2.5 

   563 ±157        915 ±207 

   461 ±171        585 ±144 

   102 ±29          330 ±66 

        24.8                    - 

 10.3 ±4.0           5.9 ±3.1 

NS 

NS 

<0.0001 

NS 

<0.0001 

<0.0001 

<0.01 

NS 

<0.05 

 

NS 

Total ICU days 

Total hospital days 

Survival until discharge from ICU or for 30 d (%) 

ICU survival (%) 

Hospital survival (%) 

ICU renal recovery (%) 

  all patients  

  survivors 

Hospital renal recovery (%) 

  all patients 

  survivors 

Variables                                                               CVVHDF            SHDF       p value 

19.3 ± 17.1     13.9 ± 9.3 

44.7 ± 22.7     40.3 ± 20.0 

      70.0                  86.6 

      66.7                  70.0 

      63.3                  66.7   

 

       46.7                 60.0 

       62.6                 76.0 

 

       60.0                 73.3 

       84.2                 92.0          

<0.05 

NS 

NS 

NS 

NS 

 

NS 

NS 

 

NS 

NS 

Table 3. Outcomes by treatment group 

Table 2. RRT characteristics by treatment group 

Figure. Kaplan-Meier analysis of hospital-survival rates after CVVHDF vs. 

those after SHDF 
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