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Renal Replacement Therapies on the Outcomes of Acute Renal Failure Patients in ICU

Soo Hwan Kim, M.D., Bong Soo Seo, M.D., and Shin Ok Koh, M.D.
Department of Anesthesiology and Critical Care Medicine, Yonsei University College of Medicine, Seoul, Korea

Background: The worldwide standard of renal replacement therapy for acute renal failure patients is intermittent hemodialysis

(IHD). Continuous renal replacement therapy (CRRT) has recently emerged as an alternative modality. We performed the study

to find the effects of renal replacement therapy on outcome of the acute renal failure patients in the ICU.

Methods: 373 adult patients under the diagnosis of acute renal failure (ARF) in the ICUs (medical-surgical and coronary care
unit) at Severance Hospital Yonsei University College of Medicine between January 1, 1998 and July 31, 2002 were included.

Patients with ARF were divided into two groups depending on their need for renal replacement therapy. Renal replacement therapy
group was subdivided into IHD and CRRT group.

Results: There was significant difference in the mortality between renal replacement group and non-renal replacement group,
74.4% vs. 45.2% (P < 0.001). Renal function recovery rate of renal replacement group was lower compared to that of non-renal

replacement group, 36 % vs. 59% (P < 0.001).

APACHE 1I score, ventilator support, vasopressors, number of organ failure,

and oliguria during RRT were higher in CRRT group than in IHD group (P < 0.001). CRRT group was associated with higher
mortality rate, CRRT 86.2% vs. IHD 42.2% and lower renal function recovery rate, CRRT 9.8% vs. IHD 63.0% (P < 0.001).
Conclusions: Although the result of this study implies that IHD is associated with better survival and better renal recovery,

the preferred use of CRRT in severely ill patients with an unstable circulatory system must be reminded. (Korean J Anesthesiol

2004; 46: 593 ~598)
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Table 1. Characteristics of the Acute Renal Failure Patients according to Hospital Mortality

Survivors

Non-survivors Hospital mortality

(n = 121) (n = 210) rate (%) P value
Age (yr) 58.16 + 17.82 5896 *+ 17.54 NS
Sex (male/female, n) 74/47 138/72 65.1/60.5 NS
Type of ARF
Prerenal (n) 52 77 59.7 NS
Sepsis (n) 31 61 66.3 NS
ATN (n) 38 29 443 NS
Renal (n) 7 17 70.8 NS
Hepatorenal (n) 1 13 929 < 0.05
Postrenal (n) 2 2 50.0 NS
Surgery (n) 2 3 60.0 NS
Oliguria
Yes (n) 53 154 74.4 < 0.001
No (n) 68 56 45.2
Renal replacement
Yes (n) 46 121 72.5 < 0.001
No (n) 75 89 54.3
Mechanical ventilation
Yes (n) 61 196 76.3 < 0.001
No (n) 60 14 18.9
APACHE 1I score 17.41 + 7.03 23.07 + 8.12 _ < 0.001
OSF (n) 2.02 + 092 378 + 1.1 _ < 0.001
Vasopressor (n) 1.31 = 1.12 2.44 + 0.85 _ < 0.001
BUN (peak, mg/dl) 76.38 + 39.29 89.59 + 39.54 _ < 0.01
Creatinine (peak, mg/dl) 591 + 7.76 4.61 + 2.39 < 0.05

Age, APACHE II score, Vasopressor, BUN, Creatinine values are expressed as mean + SD. n: number, yr: year, ATN: acute tubular necrosis.
OSF: organ system failure. APACHE II score: Acute Physiology and Chronic Health Evaluation II score.
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Table 2. Main Diagnoses on ICU Admission in ARF Patients

Diagnosis No. of cases %.of
(%) survivors
Congestive heart failure/

Cardiogenic shock 85 228) S1.2%
Hemato-oncologic disease 73 (19.5) 12.7%
Severe sepsis/septic shock 71 (19.0) 41.0%
Hepato.cellul.ar carcinoma/ 34 ©.0) 17.9%

Hepatic failure
Pneumonia 28 (7.5) 32.0%
Rheumatololgic disease 15 (4.0 21.4%
Pancreatitis 11 29 50.0%
Primary renal disease 10 (2.7) 55.6%
Gastrointestinal bleeding 8 (2.1 37.5%
Metabolic coma 7 (L.9) 33.3%
Multiple trauma 6 (1.6) 33.3%
Inflammatory lung disease 4 (1.1) 0.0%
Cardiac arrest 4 (1.1) 0.0%
Drug Intoxication 4 (LD 75.0%
Panperitonitis 4 (1.1 25.0%
Others 9 (2.4) 100.0%
Total 373 (100) 36.6%

ICU: intensive care unit, ARF: acute renal failure.
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Table 3. Etiologies of Acute Renal Failure (ARF) in the Intensive Care Unit

Etiologies Non-survivors Survivors Mortality (%) Relative risk (95% CI)
Prerenal 74 53 58.30% 0.698 (0.442-1.103)
Sepsis 63 26 70.80% 1.566 (0.927-2.646)
ATN 38 29 56.70% 0.701 (0.406-1.209)
Renal 18 6 75.00% 1.797 (0.693-4.657)
Hepatorenal syndrome 12 2 85.70% 3.606 (0.793-16.391)*
Postrenal 2 2 50.00% 0.572 (0.080-4.114)
Surgery related 3 2 60.00% 0.862 (0.142-5.234)
Total 210 121 63.40%

All values are expressed as number. ATN: acute tubular necrosis, CI: confidence interval. *: P < 0.05.

Table 4. IHD Versus CRRT for ARF Patients in the ICU

Variables IHD CRRT P value
Age 564 + 16.69 56.46 *+ 16.70 NS
Sex (m/f) 21/35 39/62 NS
APACHE 1I score 17.82 £ 7.55 24.02 + 8.14 <0.001
OSF (n) 2.64 + 1.37 371 £ 1.13 <0.001
Vasopressors (n) 1.32 £ 1.130 253 + 1.13 <0.001
Ventilator patient (%) 66 = 47.8 97 = 17.1 <0.001
Ventilator day 10.88 + 15.84 9.80 + 11.48 NS
Total RRT day 13.61 + 20.02 522 + 4.63 <0.001
Oliguria 59 + 49.6 83 + 37.6 <0.001
Recovery rate (%) 63 + 48.8 10 + 299 <0.001
ICU Mortality rate (%) 33 + 477 86 + 352 <0.001
Hosp. Mortality rate (%) 42 + 499 87 + 34.0 <0.001

All values except sex are expressed as mean + SD. IHD: intermittent hemodialysis, CRRT: continuous renal replacement therapy, APACHE II:
Acute Physiology and Chronic Health Evaluation II, OSF: organ system failure, n: number, RRT: renal replacement therapy, ICU: intensive care

unit, Hosp.: Hospital.

715 38E 2o 98%9 475 3EES UeHTh °F
= MawnRg A7)F 3EE

AR e 2185 FAE
o] Fo&HA FTHP < 0.001) (Table 5).

AFN A FEAAAA FA AFHAeRZ A

T A LHE AldEA P HEF

ol 54w o] #xl F 3799 #x) 4lv)E

IJEES AL, 73

b

A% HRES P oF A&A Auxayol
YRR A7) B E] FSA RATE <
0.001) (Table 6).

596

2}7} 63.4%} 37.5%
o]l ©]& Morgera 59" HIoA 69%, Mehta 0]

W3 56.6%, Brivet 50" 2E3t 58%9 AlEET vl



A5g 9 29 AR 2 A¥A 28R

Table 5. Recovery Rate Treated by Each Method in the ICU Table 6. Recovery Rate Treated by Each Method in the CCU
Method Not recovered Recovered Recovery Method Not recovered Recovered Recovery
rate (%) rate (%)
None 87 79 7.60* None 17 37 68.50*
2
IHD 17 29 63.00" ¥ HD 3 6.50%
CRRT 83 9 9.80%" CRRT 21 1250%F
IHD + CRRT 13 3 18.80"
Total 41 45 52.30
Total 200 120 37.50

ICU: intensive care unit, IHD: intermittent hemodialysis, CRRT:
continuous renal replacement therapy. *: P<0.05, none vs. CRRT. T
P<0.05, THD vs. CRRT. *: P<0.05, none vs. IHD+CRRT.
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CCU: coronary care unit, IHD: intermittent hemodialysis, CRRT:
continuous renal replacement therapy. *: P<0.05, none vs. CRRT. "
P<0.05, HD vs. CRRT.
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