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Nursing Activities on Continuous Renal Replacement Therapy in the Intensive Care Units
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Purpose: The purpose of the study was to analyze the nursing activities related to continuous renal replacement therapy
(CRRT) in the intensive care units (ICU). Methods: We developed a list of 31 CRRT related nursing activities based on
literature review and reviewed by expert group. A total of 109 direct time measurement records by 43 ICU nurses were
collected and analyzed in terms of total time per shift, frequency, standard time, difficulty and performance levels of each
CRRT nursing activity. Results: The mean time for CRRT nursing activity was 85.60 minutes per 8 hour shift. Nurses have
spent average 9.46+6.98 minutes in a shift for “waste fluid bag change” activity. In addition, “check catheter location” was
the most time consuming single activity. The most difficult activity was “counseling-answer” and the most competent
one was “dialysis solutions change”. Conclusion: The CRRT nursing activities accounted for a significant portion of total
nursing workload. Practical allocation of nursing staff for CRRT patient along with development of a new nursing cost

system need to be considered. Continuous nursing educational and training programs on CRRT should be developed.
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Figure 1, Framework of classification and measurement of CRRT's nursing activity
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2 55A1E 45~64A17F 61 (46.1%) 2

7P e, S84 $5E= 4.5, 6 &

oAbz F 43980|H ool 407 (93.0%) &=t
S AR, HFAH2 29 682 254 u|vte] 147
(32.6%) 0.2 717 woron 1 tgo R 31~3547}
1394(30.1%) ©Ith. & 944 Bt 649 6714= 5
| mlgto] 227 (51.2%) 02 7H WAL, SR A9
2 Bt 59 HEE 54 wlRto] 267(60.5%) o= 7H
et @A Fiohe SRS 3 YA SR
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SAZE 4178(95.3%) 2.2 ol 2l
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2.2 25 Ll CRRT 221 2532 Azt

A FsAke] A 5 W CRRT & d$19] 3
A|ZFE 85.60+£49.6780]ct CRRT e] ¥ 4] 4
o] 54.81+34.3980 % 7} 71 A|7ko] AQE Q. the
o7 71424 9 16.08+19.81%, A EEF 99 8.69
+13. 495, 3AEH] o] 4.37+7.345 4o, CRRT
e WS g0 1.65+2 865802 71 Z-e AJ7to] A
QEQT T FEHE B wju] wA'7F 9 .46

o}N

AR %‘ﬁﬂli‘ﬁ CRRT 7|AI%Y] Y Yol|lAe= g
W' 8.62+11, 995, ‘BEZH| 4,746 41 <2
2 Agto] A7 28 E 9o, CRRT $Al5H| J oA
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Table 1, Characteristics of Subjects

Characteristics Categories n % M+SD
Patient Gender Male 8 615
(n=13) Female 5 385
Age (yr) < 44 3 231 5500+£17.87
45~64 6 461
> 65 4 308
Diagnosis Sepsis 5 385
Acute kidney 6 461
injury
Chronic heart 4 77
disease
Liver cirrhosis 1 7.7
KHNA severe 4 4 308
classification 5 5 384
6 4 308
Nurse Gender Male 3 70
(n=43) Female 40 930
Age (yr) <25 14 326 29.56+6.09
26~30 10 233
31~35 13 301
> 36 6 140
Length of clinical <60 22 512 7814+71 21
career (month) 61~120 13 302
> 121 8 186
ICU type Medical ICU 5 116
Surgical ICU 24 558
General ICU 14 326
ICU experience <60 26 605 61.19+51 71
(month) 61~120 12 279
> 121 5 116
Education Diploma or 5 116
below
Bachelor 33 768
Master or 5 116
above
Qualified advanced ~ Yes 4 93
practice nurse No 39 907
Position Staff nurse 41 953
Chargenurse 2 47
CRRT education Yes 35 814
experience No 8 186
Total of CRRT 1 11 314
education 2 13 371
3 7 200
>4 4 115

KHNA=Korean Hospital Nurses' Association; ICU=Intensive Care Unit;
CRRT=Continuous Renal Replacement Therapy
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Table 2, Total Time of CRRT Nursing Activities in a Shift (N=109)
Categories Nursing activities M=SD Min Max
Machine preparation Producer preparation 4. 74+6 41 .00 30.00

Machine calibration 0.96+2.05 00 10.00
Filter priming 8.62+11,99 .00 50.00
Machine set-up prescription 1.76+2.63 .00 10.00
Subtotal 16.08+£19 81 .00 65.00
Patient preparation Vascular catheter producer preparation 0.30+1.31 .00 10.00
Catheter insertion assist 0.22+1.38 .00 10.00
Catheter location check 0.37£3,02 .00 30.00
Hemodynamic status monitoring 0.73+151 00 5,00
CRRT line connection 1.29+2 30 .00 10.00
Initial pressure values assessment 1.45+2 26 00 10.00
Subtotal 437+7.34 00 40.00
Maintenance of CRRT Dialysis solution change 9244699 .00 30.00
Waste fluid bag change 9.46+6.98 .00 26.00
Anticoagulant syringe replacement 22243 42 .00 15,00
Alarm coping 5.55+6.57 .00 35.00
Pressure values check 291+357 .00 22.00
Waste check 2.78+3.04 .00 15.00
I/O balance monitoring and maintenance 1565+272 .00 10.00
Blood laboratory handle 1.38+3.47 .00 30.00
CRRT documentation 4934501 .00 20,00
Check the status of the patient 862+12 14 00 120.00
Check the status of the catheter 1.63£2 91 .00 25,00
Implementation prescription 3.09+4 .00 .00 15.00
Patient body temperature maintenance activities 1.46+4,00 .00 30.00
Subtotal 54 81+34 .39 00 163.00
End of treatment Blood return 281+479 .00 20.00
CRRT output check 1.70+2 97 00 20.00
CRRT line management 417+6.70 .00 25,00
Subtotal 8.69+13.49 00 55.00
Education Patient education 0.17+0.80 .00 5.00
Family education 017+0.87 00 500
Education as needed 121213 .00 10.00
Answer to patient or family question 1.09+2 46 .00 10.00
Counseling activities 0,79+2 34 00 10.00
Subtotal 1.65+2 86 .00 12,00
Total 85,6049 67 00 335,00

CRRT=Continuous Renal Replacement Therapy; I/O=Intake/Output
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Table 3, Frequency and Standard Time of CRRT Nursing Activities (N=109)
Categories Nursing activities Frequency Time (min)
Machine preparation Producer preparation 56 9.23
Machine calibration 25 420
Filter priming 50 18.79
Machine set-up prescription 42 456
Patient preparation Vascular catheter producer preparation 4,06
Catheter insertion assist 6.00
Catheter location check 2 20.00
Hemodynamic status monitoring 25 3.20
CRRT line connection 36 3.91
Initial pressure values assessment 46 3.45
Maintenance of CRRT Dialysis solution change 225 448
Waste fluid bag change 314 328
Anticoagulant syringe replacement 105 2.31
Alarm coping 331 1.83
Pressure values check 109 291
Waste check 101 3.00
I/O balance monitoring and maintenance 66 255
Blood laboratory handle 73 2.06
CRRT documentation 110 489
Check the status of the patient 424 222
Check the status of the catheter 131 135
Implementation prescription 84 401
Patient body temperature maintenance activities 75 2183
End of treatment Blood return 60 510
CRRT output check 45 413
CRRT line management 38 11.98
Education Patient education iR 173
Family education 4 450
Education as needed 31 426
Answer to patient or family question 26 458
Counseling activities 14 6.14
CRRT=Continuous Renal Replacement Therapy; I/O=Intake/Output
o, P91 Epvhe A8 Aol gl g Aol £ ARE fHsh] YEUHL 3 ol Y Bkt
(Korean Hospital Association, 2013), 1#jB2=& o2 5t CRRT 75 dFE +dst= STAA 7t AE diAr
CRRT & 715399 7154718 JASKEE 492 i) © 2 3t Molano Alvarez 5(2 003) Ao A= A
3 o213t CRRT #& 7t& ¢)tof gt A7t ZAXRE #9) 84.7%= CRRT @& 7+a7t Jueks Z7HA7Ich
2 o]g F % 3L Aok, 3 RS, el A9 Kim 5(2000)0] dolA
¥ QIFo) A CRRT Rt BAL /s 4golA 5 ORRT B WEPRE S84 WA Y912 2R
S TBAIS S ORRT 15 95e0) HE02 QIof o oha AR, 3 Q1] olah LB Y o2l s
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Table 4, Difficulty and Performance level of CRRT Nursing Activities (N=43)
Categories Nursing activities D'\';ff;gy Perlm:/?Jr_rn;aDnce
Machine preparation Producer preparation 1.77+0.65 3.23+0.87

Machine calibration 2,72+0.83 2.79+0.86

Filter priming 2.44+0.96 2.98+1.01

Machine set-up prescription 2.19+0.80 3.02+0 91

Subtotal 2.28+.62 3.01+0.69

Patient preparation Vascular catheter producer preparation 1.81+0.59 3.14+0 91
Catheter insertion assist 2.12+0.63 2.86+0.86

Catheter location check 2.63+0.73 244+085

Hemodynamic status monitoring 2.19+0.70 3.05+0.84

CRRT line connection 2142071 3.05+0.90

Initial pressure values assessment 2.28+0.80 2.88+0.85

Subtotal 2.19+0.52 2.90+0.69

Maintenance of CRRT Dialysis solution change 1.72+0.85 3.40+0.90
Waste fluid bag change 158+0.76 3.37+0.93

Anticoagulant syringe replacement 1.65+0.65 3.37+0.93

Alarm coping 2.60+0.82 258+0.73

Pressure values check 2.44+0.80 2.84+0.79

Waste check 2.00+0.61 3.05+0.61

I/O balance monitoring and maintenance 247067 2.95+0.65

Blood laboratory handle 237076 281+0.76

CRRT documentation 2124073 3.23+0.68

Check the status of the patient 221+0.74 3.07+0.77

Check the status of the catheter 2.49+0 .86 3.00+0.82

Implementation prescription 2.21+0.71 3.14+0.74

Patient body temperature maintenance activities 2.12+0.63 3.28+0.73

Subtotal 2.15+0.53 3.08+0.59

End of treatment Blood retun 2.33+0.78 3.12+0.82
CRRT output check 1.98+0.64 323+0.75

CRRT line management 2.12+0.76 3.28+0.77

Subtotal 2.14+0.62 3.21+0.68

Education Patient education 2.58+0.82 2.81+0.85
Family education 2.60+0.82 281+0.88

Education as needed 2.56+0.77 2.72+0.83

Answer to patient or family question 2.67+0.81 2.65+078

Counseling activities-asking 2.63+0.82 2.63+0.82

Counseling activities-answer 2.74+0.76 2.51+0.80

Subtotal 2.63+,073 2.69+0.73

Total 2.28+050 2.98+0.56

CRRT=Continuous Renal Replacement Therapy; I/O=Intake/Output

73



s A= 93 CRRT JaL
., 2007), 344 71
Aoz nalt 1?40}

t al,

ISR

7t @& o]Fo]
lis, 2007; Graham & Lischer, 2011)3} &x} & 7FS A}
o] Hl&& et Sol AAIEIL
tH(Molano Alvarez et al,, 2003), I 2 &2 oA =

CRRT #d 7Fs 5o st F3k2} 7FsAe] Hehg 7

5SS Ao ZAGI= 3l

2AAFZ] Qg gt 9Jgh A 2ad Ao
AT

2 A5 Z3 CRRT 9 733 9e 57 949 F
‘CRRT #e] ¥ #7 9o o 5 A f =8§A]7ke] 7t
2 2 Aoz ZAME QI Vitale $(2003)2] ¢1toll A=
S oA 9] CRRT 4] 7+% AJ7to] sh & 14122
2 Y 25 ¥ g ATRS AIZto] ARloy & AtolA=

54.8150% o @ Amo] ;ﬁ% Aoz ey}, ol

ZIAI9] zke], AlHA zpe] o= AAX|Y, et vl
£ fleiA= CRRT o k9ol digh bl

= 77} 2
a3t Zlog2 MZET CRRT ¥ 9 44 999 7+ 7+
Sy9) F Wmeh o 2F W SPATE ohE oo
ol vlE =2 Ao Yy, AAR FAN w
A, cefo mA, ggmA A7) A, CRRT wo
o AJZF _—,?_’, GHAAF, SRAFE Bl E0] 7+E 9]

3kpol| Al 1~4AZF nith A7) o7 43

gjjof 5 % 5 3 9](Baldwin & Fealy, 2009a)& th& 7+
igg%oﬂ H]:GH 71 HIRIsHA H”‘”ﬁh’/} :’—E']‘/} ‘5*—10—"4

74

g =97} o] Fofx| 1L
o #eE A A=
o]-g-sto] HiAES Egﬂ, &0l
22t A 7i7to] vt vi= wjel H 4=
FHE th(Baldwin & Fealy, 2009a). Z12]22 CRRT
T oY Q] FolA TEAREY AHA 2nE FTHA
7= 2 9loll et A Wet= ek darzt Al
o8 Tt B BAR wokd okt g Ao
Al Tt ARRE @2 O] FE oA

7HA] BhFet FEj R o] FofA|aL QlYlET ], s
= Al elegks] =9 ¢

LOE

1__

OF
=

A S

T

=
e}
;0

o gﬂ

L @
%

HEW%‘%

i=)
il

i
ol

A =i, Mze dE= mAsh7] A= A7s
ta By ZefolR o] S thA] AXopstng I
B S5 dSstal dWste A FaT e geleltt
(Langford, Slivar, Tucker, & Bourbonnais, 2008), ¥
Aol A "det thA 9o ol Ha= 2,608 88
E Aol vlal ojee =R, A|edaes 2,58
oz o ol vls -7 2 A= YER,
A A ez et A Y9 E FEo] she Aem Y
Ehutt}, Seo 5(2009)9] kol whaw Fat ¥ F4]7]

ofN N B o N o

st
ol

[e)
AN

Z0e 22240700 2 ZAPEIN, FelH &gt ORRT
LY HPAG 1ES AR AWHOR 5o
3 BB WAT 5 YES Y 9 g2 wE

=

SHA ®vh, e g RYE RS IR o] ks
ARl AT 7)4E AR A H=, ozt
749~ CRRT ¥ 5ol tigh —?'*‘%H:LOI 7S E=
Ab=E]o](Molano Alvarez et al., 2003), CRRT
bESIe 7HEARE At o memE ol
ATt

Langford 5(2008)2] &7Loj A
91% J=7} CRRT A{EHAZZ T e
Ouf, tfFE 4Ol A 8AIZES] RIS
7171 AAe] oJsff W& Ao T Al o] HEA
HHZ] Fohe Zlom HAuEQITh 2 AoA e
81.4%7} CRRT & W& A g o] Sl O‘/}
FAloll ofsf| wso] YR L, HA w
F2 241K ol = A& ] o]F

¢

o I &

by
we m?&
NN o

fof

LI < S A
¢

it
e
filo
i

4

A4
33

e

TAfL
o] Q131
CRRT

e
47
F2 7]
Al Zto]

oA 291

L

R as
o vk
=

o

=
T

mlo

__QFE
1o

)

]

if-] Ju}

o

e =

[e)
—1?‘ J_]’—“jf



Aoz 2AEEE ofo] Kim (2012)& ¥HEA o]l 2<% =2 oJAXIY CRRT ¥4 /HFse Fd= Sl =
Al CRRT W52 i U710 A&2 AdiAl 8% w5 2IdoA= CRRT o ol tigh Fdol fle
o] ZrIWS Jigete] I avE A w2 A A A CRRT &4 A& 115 49, 49
2O AE F I3AEY AAeEo] FYE der W U= Atz ARe] ZejilE g o] RFEA] FQsfrhal
5k3 Qlo]. o]ydt wexZ WS Fasle] CRRT AATSIL tHGraham & Lischer, 2011).

A ool tigt AA Aol X&A Q] wso] o] F E3 WK FY B 7}§8”H4 UFO] HAaee 2.5

A
CRRT & 71389 & ‘CRRT 7|AI&H], ‘e8], =2
‘HEFR'Y 9o CRRT ¥ ¥ §A" 4y} vlwst &
A 2 W g FAREe] B2 s vE =
weh ol2igt A= CRRT #go] FHAFE F27F £ 228808 & AFEr; W é
2] A0 o] oA fFoln] ANt o R HE w3 PR FEA FEARG F
go] spfofl g ¥ o] FojA HR uf TRl £HEE ¢ HEshs Ao] AHEsiria & :
F7Foh7] hgoch, ot FHoh R gl Pl 2 S giFEe] PYUelA: CRRT ¥ 1EYRE F
o L

Dy
il
s
¥R
Ir
__WL‘
o]
E

Ue Y9 AA| RlE EFF ohE ol Hls] @ §]—x} 7P§/\P7P % shal Qleng, A} TFoAREO]
Aoy, THEHE $A] gl ‘dE Zato]’, ‘CRRT & & e Y&stA +dstr] st THZ2 a9
eRel &2, g, s e 59 1t Bt 3 UPE:WI za% 7/4\ 2 e E3F o3t JF-E 47
AR 31 @ 5 7 R Aer =AY dEr ) & 5 e AEtEAr oY 2 bl disiAE =
CRRT?| &H|e} T87}F 8% A7} & 4% lﬂoﬂ oall & ezt A
ofe] Y A5 ol 999 A EIF II2ARES F olfel duts AwEW, CRRT ol 1to3yele] 43
= 7Aoo S S AA B RolA Be HES A
CRRT ¥¥l & g9 7% 4 2% ¥ Wl Al &= 1 glon, S AR ol2eh 79 w5t &
YA to e E HIETE 57 9 5 7P AdT ekl HMEA A4S @98h= CRRT #& I 39lE
CRRTE A& ZF A¢eeslz A4S 93 248 Sdstet FES =712 a2 & 5 Utk S84
74 T vl S o3, ZHElE S AU el & FEARY] R TS HaAlE 5 Sl e R 9=
8] CRRT ¥¢ 52 dE SaL= 1% 2|79 FA|7F ¥l M S8R 1t AR AR EAe] ° FEf 7ES AfH]
514 e 4= 9)7] wjFo|th(Baldwin & Fealy, 2009a, & AE Bl 2447 SR} TFE AL 93t EE A o]
2009b). FHelElel mYE clel] Al Sel ANl & EHoR CRRT A48 745 Al 84 7 9 W 9
$A7k Faslvl, Bo] @A} ojalol g A olsd o FRAA 1EAE WAShE WY Fo| A oo
AR7 AR A=A Esld A&t A 7FE &35 (Graham & Lischer, 2011). 18|22 oA %= CRRT
$EtH(Baldwin & Fealy, 2009b). T18{E2 9]2jo] Ql= 28 Fhxlo] tigt G&7 taMus AGS ) £ A

CRRT A& 321e} ®3 2o st w82 of$ =g 38t Aol ur ylol-e ul#sly| 95k =07
I8 4 Qi) B AFoAE A ARl CRRT 28 344 7h3AHS0] CRRT ¥
A} o Fstol o) 4ol = AJEfoiA] fhAtell gk W B & VI AZA HEE g
woll teh e mef Al7ko] th2 o] vlsf A 3ld A
©F Welry 783 CRRT ¥ iLS Joo] 1tssdd] 5
‘CRRT & Aol et 2k =71, wat7]” 42 73 ‘L] Z342} Al of
< CRRT &g tfst =5 713 AkS} 7 %J 5
= 9= RIZte] YR AAtaTE flel H LR Ty

75



o, opxero 2 7159 7158 yHEo] obd 1FEA} A
2 A7) Este] Ao Algwe) J¥kS v 4 ks
Zolet,
VA ¥ H
2 AqolA SR oAbl A 5 H W CRRT &
H 715399 F FYARS 85,6022 AA ZH A
o] 16%%5 #HA3t9tt, ©] % CRRT #2] ¥ 4 99

(

=
K2
= =

23 X)7b0] 54,8180

S gdo] 165802 71 Bttt CRRT ¥ 718

O]
N

-

o

o WEl Fale) el AeiA, o) mA
o= Beron], Y9lW B 2AE Fhd 91X 2

‘¥ Zeoly’, "CRRT 24l &2, T, s=ofu 3
=9ttt CRRT #& 7k sg9lof tigh dol=

&
|o
po U

5171, ‘717 calibration’ <202 &9kil, FFE2

ot

My o Mo orr oo fr o% % o A

W CRRT ¥4 7F2 Y= HA|
ApABEAL Qlo] FEA 1F
, F3F CRRT ## 7t3
{8k Y2 A A Aol
oF & QU8 webd =5 S
CRRT ¥4 7350 gt <l

pa

ox MY ¥
of &
o) ofy
r [l
D)
o mx

40 i

=2
S

Bl o
=
ofy

o 12
2
o

o

N
N
>
X

N

~

ol
L

R
B
)

fr do o
o
) ro,
fo
o
< fle o =

=2

A2

ool
ofy
r \
X
>

o

th Q o
=
r
"1

2
filo

o
LT

ol
4
2 3o
rir

JY
o o

i { e
%

N oY HoUE o B
1A
-
ox M

o o (% ol
I &
o 1o

E
o
offt
R
=2
N
>~
E
e
Sy

76

REFERENCES

Alspach, J. (2006). Core curriculum for critical care nursing (6th
ed.). St. Louis: Saunders.

Baldwin, I., & Fealy, N. (2009a). Clinical nursing for the
application of continuous renal replacement therapy in the
intensive care unit. Seminars in Dialysis, 22, 189-193. http://
dx.doi.org/10.1111/.1525-139X.2008.00547.x

Baldwin, L, & Fealy, N. (2009b). Nursing for renal replacement
therapies in the intensive care unit: Historical, educational,
and protocol review. Blood Purification, 27, 174-181. http://
dx. doi.org/10.1159/000190784

Bellomo, R., Baldwin, L, Toshio, N., Wan, L., Fealy, N., & Ronco,
C. (2005). Long-term intermittent renal replacement therapy
at an intensive care unit. Anesteziologiia I Reanimatologiia, 2,
74-78.

Ellis, K. (2007). Who should provide continuous renal
replacement therapies? nephrology nurses are better
prepared to provide CRRT. Nephrology Nursing Journal, 34,
229-230.

Graham, P., & Lischer, E. (2011). Nursing issues in renal
replacement therapy: Organization, manpower assessment,
competency evaluation and quality improvement processes.
Seminars in Dialysis, 24, 183-187. http://dx.doi.org/10.1111/
j-1525-139X.2011.00835.x

Kim, H. E. (2012). Development and evaluation of the web-based
CRRT nursing education program. Unpublished master's
thesis, Pusan National University, Busan.

Kim, J. H, Kim, M. A, Kim, M. W,, Kim, K. S,, Yoo, C. S,, & Lee,
E. H. (2009). Analysis on performance and new classification
of advanced practices by critical care nurse practitioners.
Journal of Korean Academy of Nursing Administration, 15,
527-538.

Kogjan, M., & Brunet, F. P. (2010). Seeking optimal renal
replacement therapy delivery in intensive care units.
Nephrology Nursing Journal, 37(1), 47-52.

Koo, H. Y. (2002). The level of importance and performance of
patient education perceived by patients and nurses. Journal
of Korean Academic Society of Nursing Education, §(1), 29-
37.

Korean Hospital Association (Eds.). (2013). Cost of health



insurance medical care. Seoul: Author.

Langford, S., Slivar, S., Tucker, S. M., & Bourbonnais, F. F. (2008).
Exploring CRRT practices in ICU: A survey of canadian
hospitals. Dynamics, 19(1), 18-23.

Lee, C.H, Sung, Y.H,, Yi, Y. H,, Cho, Y. A, & Kwon, L. G. (2007).
The role analysis of intensive care unit nurse and critical care
advanced practice nurse. Clinical Nursing Research, 13, 93-
108.

Legrand, M., Darmon, M., Joannidis, M., & Payen, D. (2013).
Management of renal replacement therapy in ICU patients:
An international survey. Intensive Care Medicine, 39, 101-
108. http://dx.doi.org/10.1007/500134-012-2706-x

Molano Alvarez, E., Cornejo Bauer, C., Garcia Hernandez, R.,
Rojo Cabello, S., Cuenca Solanas, M., & Garcia Fuentes,
C. (2003). Critical care nursing and continuous renal
replacement techniques in the Madrid community.
Enfermeria Intensiva, 14, 135-147.

Myny, D., Van Goubergen, D., Limere, V., Gobert, M.,
Verhaeghe, S., & Defloor, T. (2009). Determination of
standard times of nursing activities based on a nursing
minimum dataset. Journal of Advanced Nursing, 66, 92-102.
http://dx.doi.org/10.1111/.1365-2648.2009.05152.

O'Reilly, P., & Tolwani, A. (2005). Renal replacement therapy I1I:
IHD, CRRT, SLED. Critical Care Clinics, 21, 367-378.

Park, G. H, Song, . H, Yi, H. G, Lee, S. Y., Lee, S. W., & Kim, M.
J. (2004). Impact of dialysis modalities on survival of acute
renal failure in intensive care unit. The Korean Journal of
Nephrology, 23,927-933.

Ricdi, Z., Ronco, C,, D'Amico, G., De Felice, R, Rossi, S., Bolgan,
L, et al. (2006). Practice patterns in the management of acute
renal failure in the critically ill patient: An international
survey. Nephrology Dialysis Transplantation, 21, 690-696.

Seo, M. ], Choi, A.],, Suh, J. Y., Cho, Y. A, & Sung, Y. H. (2009).
Continuous renal replacement therapy: A survey of practice
in a critical care unit. Journal of Korean Critical Care
Nursing, 2(1), 58-68.

Seo, J. W., & Park, J. S. (2001). Continuous renal replacement
therapy (CRRT). The Korean Journal of Critical Care
Medicine, 16, 115-118.

Vanholder, R., Van Biesen, W., & Lameire, N. (2001). What is the

renal replacement method of first choice for intensive care

77

patients? Journal of the American Society of Nephrology,
12(supplement), s40-s43.

Vitale, C., Bagnis, C., Marangella, M., Belloni, G., Lupo, M.,
Spina, G., et al. (2003). Cost analysis of blood purification
in intensive care units: Continuous versus intermittent
hemodiafiltration. Journal of Nephrology, 16, 572-579.

Yoo, C. S, & Kim, K. S. (2009). Measurement and analysis of the
standard nursing practice times of the ICU nursing activities.
Journal of Korean Critical Care Nursing, 2(2), 56-67.



