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Continuous Renal Replacement Therapy (CRRT) in Intensive
Care Unit (ICU) Patients with Acute Renal Failure
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Purpose : The mortality rate in critically ill patients with acute renal failure (ARF) remains unacceptably
high, despite numerous advances in dialysis techniques and intensive care medicine. We evaluated
clinical characteristics and prognostic factors in ICU patients with ARF requiring continuous renal

replacement therapy (CRRT).

Methods : We retrospectively reviewed the medical records of all ICU patients who received CRRT at
the Keimyung University Dongsan Hospital from September 2002 to October 2007.

Results : Total number of patients who required CRRT in ICU was 58. The mean age was 58.3+-14.8
years. The treatment duration of CRRT was 63.5+40.7 hours. The mechanical ventilation rate was
82.8%, vasoactive drug 79.3%, sepsis 39.7%. APACHE Il score was 25.27.9, SAPS Il score 48.1+
15.1, CCF score 9.3*3.6, the number of organ dysfunction 2.1+ 1.3. Overall mortality rate was 48%.
When we compared sepsis group with non-sepsis group, the number of organ dysfunction and severity
of illness were significantly higher in sepsis group than that of non-sepsis group. A mortality rate of
sepsis group was significantly higher than non-sepsis group (82.6% vs 31.3%, p<0.001). In univariate
analysis, significant risk factors for mortality were the number of organ dysfunction, severity of illness,
MAP, platelet count, serum albumin level, and a type of hemofilter. Significances of all these factors

were lost in multiple linear regression analysis.

Conclusion : A large scaled, prospective randomized multi-center trials are needed to confirm the

beneficial effect of CRRT in patient with ARF in ICU.
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7t

32ke] 55+ CRRT A8 A1de] APACHE (Acute
Physiological And Chronic Evaluation) II score'?,
SAPS (Simplified Acute Physiology Score) II score
') CCF (Cleveland Clinic Foundation) score'”& 41
slo] Frlslgion) zF A7 7)sEA 9] A= Bone 500]

ARG 7125 w5kt (Table 1).

4, CRRTS| HMZZ5 3 W

CRRTY] 4852 Bellomo 5 o] A|AI& F8212] AlthA)
QW Ae=S wgton HAEsAH 0T B3l ix} Fo
A AREE A AU 5ol BAE A oFs
52 2EHA o= A9 Ao, WA o)

X3 =itk (Table 2).

CRRT 7]Al= Prisma (Hospal Inc. Lyon, France) &
0]€31313, CRRT WO == tfte] ) A&4 47
g oizp] (Continuous Venovenous Hemodiafiltra-
tion, CVVHDF) & ARSIt 83 Hows 49 e

Table 1. Criteria for Organ Failure'®

Organ

Definition

Respiratory
Cardiovascular

systolic blood pressure above 100 mmHg
Bilirubin greater than 2 mg/dL with elevation of liver enzyme to levels twice normal
Stress ulcer necessitating transfusion of more than 2 units of blood in 24 hours, hemorrhagic

Hepatic
Gastrointestinal

Respiratory rate <5/min, mechanical ventilation for 3 or more days
Mean arterial pressure <50 mmHg: need for volume loading and/or vasoactive drugs to maintain

pancreatitis, acalculous cholecystitis, necrotizing enterocolitis, bowel perforation

Neurological
Hematological
intravascular coagulation

Glasgow coma scale <6 (in the absence of sedation)
Hematocrit <£20%, leucocyte count <3, 000/mm?, thrombocyte count <50, 000/mm®, disseminated
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Table 2. Proposed Criteria for the Indication of Renal Re—
placement Therapy in Adult Critically Il Patients®

Oliguria (urine output <200 mL/12 hr)

Anuria (urine output <50 mL/12 hr)

Hyperkalemia ([K*] >6.5 mmol/L)

Severe acidemia (pH <7.1)

Azotemia ([ureal >30 mmol/L)

Clinically significant organ edema (especially lung)
Uremic encephalopathy

N o=

0 3 O O b= W

Uremic pericarditis

9 Uremic neuropathy/myopathy

10 Severe dysnatremia ([Na*] >160 or <115 mmol/L)
11 Hyperthermia (core temperature >39.5C)

12 Drug overdose with dialyzable toxin
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Table 3. Characteristics of Patients Treated with CRRT

No. of patients 58
Male:Female 40:18
Age, year (range) 58.3£14.8 (17—85)

Clinical Setting

Medical (%) 30 ( 52)
Surgical (%) 28 ( 48)
Oliguria (%) 31 ( 62)
Mechanical ventilation (%) 48 (82.8)
Vasoactive drug (%) 46 (79.3)
Sepsis (%) 23 (39.7)

Severity of illness at ICU
admission
APACHE 1I score (range)
SAPS II score (range)
CCF score (range)

No. of organ failure (range)

25.2%£7.9 (7-42)
48.1%£15.1 (16—-87)
9.3%3.6 (1-18)
2.1£1.3 (0-5)
Renal function at initial dialysis
Urine output, mL/24 hrs
BUN, mg/dL
Serum creatinine, mg/dL

393£356 (0—-1735)
82.7£53.4 (8—259)
5.6£3.4 (0.7-22)

Abbreviations : CRRT, continuous renal replacement the-
rapy; APACHE, acute physiological and chronic evalua
tion; SAPS, simplified acute physiology score; CCF,
cleveland clinic foundation
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15.17, CCF scorex 3t 9.3£3.6%0]% o 7|5 4
T 7 2.1+ 1.370% k. CRRT A& Al G2l Al7]52 1Y

TR 393+£356 mL, BUN 82.7£53.4 mg/dL, 8%
creatinineX= 5.6+3.4 mg/dL Itk

MY

2. 34 Aol ol

CRRTE o7 3 34 AR Yoozt ARy)s 3
©7) 249 (41%) 2 71 Wk, 1 e o®

ofgl FxkE 7 3
7ol 144 (24%), s 743} Fhke 5] 69
(10%) 3lglem, Bit g3, ks, o

7} 3¢ (5%)2 ATk 1 & 87 29 (4%) A g
g4 dehde s, dhbgelrt 242 14 294 3
(Table 4).
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3. CRRT M3& A x|z £4Y

CRRT #5522+ w7}k 339 (56.9%) & 7P B3k,
O TR o® AIe AAET 2200 (37.9%), A Frt 199
(32.8%), WAMd ks 159 (25.9%), 1ZFIT 6°l
(10.3%) <=0l (Table 5).

AMFE CRRT AJAZH] A- AR 3t 12.9+
19.89 (#2094, 4 116 eIglom Ha CRRTARR:
63.5140.7A17F (& 24417F, 4 1794170 o]}, CRRT
oRs A dolofat ARE e &4 29 (34%)F
ALJe 56T #xb (96.6%)7F 7 BFAolpoR
AgE WYk ofgure] Fit £ 31.9+18.5 (A 64
1 HAE 95 ARD ARSI AgAlE G IR 2
104.1+10.2 mL (24 80 mL, #d] 130 mL), £ f
Fe £ 16.721.5 mL (F4 8.3 mL, A} 20 mL), &

Table 4. Etiology of Acute Renal Failure

Etiology No. of patients Percent
Cardiac dysfunction 24 41
Infection 14 24
Hepatorenal 6 10
Rhabdomyolysis 3 5
Lactic acidosis 3 5
Malignancy 3 5
Trauma 2 4
Hypovolemic shock 1 2
DIC 1 2
Metabolic disorder 1 2
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TN HE 29 17.311.2 mL (H4 16.7 mL, Hd 20
mL), CRRT A& <t = $ejo a2 ARG 102.0+54.5
mlL (4 54 mL, o) 202.8 mL) ¥ow H el 7&
2 A% 1 kgD A7FF 19.814.8 mL (H4 10.6 mL, ol
36.2 mL) ¥ty &S 1AZ heparine 279 (46.6%), na-
famostat mesilatex= 28 (48.3%), - 3-gaA| 3]
(5.1%) A AR&-38IIH (Table 6).
CRRT A7} st 2874 dSo=s o 1

(2%) & AlQstie 80] Fast A =8 T2 3l

t}.
Table 5. Reasons to Start CRRT
Reason No. of patients Percent
Oliguria/anuria 33 56.9
Azotemia 22 37.9
Fluid overload 19 32.8
Metabolic acidosis 15 25.9
Hyperkalemia 6 10.3
Others 3 5.2
Table 6. Characteristics of CRRT
Days to start CRRT treatment (range) 12.9£19.8
(0—-116)
ICU length of stay (days, Median) 6
63.5£40.7
Duration of treatment, hr (range) (24-179)
Mode of CRRT
CVVHDF (%) 56 (96.6)
CVVH (%) 2 (3.4)
Filter life span, hr (range) 31.9+18.5
(6—95)
Blood flow rate, mL/min (range) 104.1+10.2
(80—-130)
Dialysis flow rate, mL/min (range) 16.7+1.5
(8.3—20.0)
Replacement flow rate, mL/min (range) 17.3x1.2
(16.7-20.0)
Ultrafiltration rate, mL/kg/hr (range) 19.8+4.8
(10.6-36.2)
Net ultrafiltration, mL/hr (range) 102.0£24.5
(54.0-202.8)
Anticoagulant
Heparin (%) 27 (46.6)
Nafamostat mesilate (%) 28 (48.3)
No anticoagulation (%) 3 (5.1)

Abbreviations : CVVH, continuous venovenous hemofilt-
ration; CVVHDF, continuous venovenous hemodiafiltra-
tion
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Table 7. Comparison between Sepsis Group and Non—sepsis Group

Sepsis (n=23) Non—sepsis (n=35) p
Age, years 56.0%13.5 59.9+15.6 NS
Male (%) 17 (74) 23 (66) NS
Admission to CRRT, day 13.9+15.3 12.3+£22.6 NS
Medical setting (%) 16 (45.7) 14 (60.9) NS
No. of failed organ system 2.7+t1.2 1.7£1.2 0.002
APACHE 1II score 29.3%6.1 22.6%£7.9 0.001
SAPS II score 52.3£15.4 45.3%+14.4 NS
CCF score 10.5£2.7 8.4£3.8 0.014
MAP, mmHg 75.3£18.1 84.5%+16.3 NS
Serum creatinine (mg/dL) 6.5%14.5 5.0£2.3 NS
Leukocyte (x10%/uL) 18.7£9.1 13.0+8.3 0.008
Hemoglobin (g/dL) 9.6£2.6 95+2.4 NS
Platelet (<10%/ul) 162.6+153.6 139.7+115.3 NS
Serum albumin (g/dL) 2.7+0.5 3.1£0.5 0.003
Use of HF 1000 (%) 19 (54.3) 7 (30.4) NS
UFR, (mL/kg/hr) 19.2+4.8 20.1£4.9 NS

Abbreviations : CRRT, continuous renal replacement therapy; APACHE, acute physiological and chronic evaluation;
SAPS, simplified acute physiology score; CCF, cleveland clinic foundation; MAP, mean arterial pressure; UFR, ultrafil-

tration rate; NS, not significant

o ks F CRRT Al @Al idFo] ake dxts}
o gApke] QA EAE Table 73 2tk Hd
3l HIHES ShAkr 7R9] 3k AF, @ H], AlFel
Frejgk o7k qialen, SielAFEl CRRT Al#7H 2
d A7 ke Agke] W g ekellA Ajolzh itk
CRRT @A B 71H4d = 9185 @t 2.7+ 1.270,
HEES Skt 1.7 £ 12702 8% SrelA folsk =
orom (p=0.002), B APACHE 1I scoret HdF &4}
T 29.316.14, HHEF AR 22.6+£7.9% (p<0.01),
B CCF score st 85 3t 10.5£2. 74, v|9ds:
ﬂx}? 8.4%3.840% (p=0.014) HIZ sATolN 55

T A57F freletAl w8kth AR AR JAl wETRE AE8E
AL 18.719.1x10%uL, HHEF AT 13.0+8.3x
10°/LE HPZF EARrolA 2k =9kem (p=0.008),
g3 dRRE &5 SR 2.7£0.5 g/dL, HHES S}
T 3.110.5 g/dLZ HPF LA 2l Wkt (p=
0.003). 1 ¢ A5 A Hit 59, 3 creatinineX,
HF 1000 oizbere] ARg- v]g, gkejoiupgoll= §-2)8k 2jo|7}
ATk (Table 7).
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Fig. 1. Overall survival rate is 48.3%, mean survival time
is 71.2 days, 30days survival rate is 60.8%.
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HH 85 A Ee 80.2% % HEE At AEEo] 95}
A @it} (p<0.000) (Fig. 2).
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& BAT 43.7114.274, BAE P 52.1114.980=2
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A5k v B Aol
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mL/kg/hr oo fFA1E A9 AETIAM 159 (53.6
%), AAYETNA 1260 (40%) 2 = Afololl 23 #jo)7}
A3k (Table 8).
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Fig. 2. Patient survival in sepsis group and non—sepsis group.
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Table 8. Comparison between Survivor Group and Non—survivor Group

Survivor (n=28) Non-—survivor (n=30) p
Age, years 58.8%t14.5 57.9%£15.3 NS
Male sex (%) 21 (75) 19 (63.3) NS
Medical setting (%) 16 (57.1) 14 (46.7) NS
Sepsis (%) 4 (14.3) 19 (63.3) 0.004
Admission to CRRT, day 12.2£24.5 13.6+14.6 NS
No. of failed organ 1.5%t1.1 2.7+1.2 0.000
APACHE 1II score 22.9£8.3 27.4%6.9 0.035
SAPS II score 43.7£14.2 52.1£14.9 0.031
CCF score 7.9£3.9 10.5+2.8 0.003
MAP, mmHg 88.7£16.3 75.5*15.4 0.001
Serum creatinine (mg/dL) 6.3£3.8 5.0*x2.9 NS
Leukocyte (x10°/uL) 14.6+8.7 15.9+9.4 NS
Hemoglobin (g/dL) 9.6£2.5 9.1£2.4 NS
Platelet (X10%/uL) 192.5+169.8 108.0£57.6 NS
Serum albumin (g/dL) 3.1£0.4 2.71£0.6 0.003
Use of HF 1000 (%) 17 (60.7) 9 (30.0) 0.034
UFR (mL/kg/hr) 19.9x4.4 19.6%£5.3 NS
UFR >20 mL/kg/hr (%) 15 (563.6) 12 (40.0) NS

Abbreviations : CRRT, continuous renal replacement therapy; APACHE, acute physiological and chronic evaluation;
SAPS, simplified acute physiology score; CCF, cleveland clinic foundation; MAP, mean arterial pressure; UFR, ultrafil-
tration rate; NS, not significant

Mo Ay gop 17 W8FHA] o) CRRTE Wb $Elrellx] 714 Adke] 557t
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o} vlwsle] FEe FA AN k) AEES FHlo] Y S Qshs B4 AR AS @xpe] Ao 5wt o
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