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ADQI Acute Dialysis Quality Initiative 

AGN AGN Acute glomerulonephritis 

AIN Acute interstitial nephritis 

AKI Acute kidney injury 

AKIN Acute Kidney Injury Network 

APACHE II Acute Physiology and Chronic Health Evaluation version II 

A TN Acute tubular necrosis 

AUC Area under the time concentration curve 

BUN Blood urea nitrogen 

CKD Chronic kidney disease 

Cr Creatinine 

CRRT Continuous renal replacement therapy 

CVVH Continuous venovenous hemofiltration 

CVVHD Continuous venovenous hemodialysis 

CVVHDF Continuous venovenous hemodiafiltration 

eGFR Estimated glomerular filtration rate 

ESRD End stage renal disease 

KDIGO Kidney Disease Improving Global Outcome 

ICU Intensive care unit 

IHD Intermittent hemodialysis 

LOS Length of stay 

MORD Modification on Diet in Renal Disease 

NA Not available 

PD Peritoneal dialysis 

PIRRT Prolonged intermittent renal replacement therapy 

RRT Renal replacement therapy 

SLED Sustained low efficiency dialysis 

SOFA Sequential Organ Failure Assessment score 

UO Urine output 
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1.1 fl'J1:l.lf11R'Ybbi:t�vh.n'lJeJ{l'U'YVl1n1'a1:ijt..l (Background and Rationale) 

.f111t 1m1mot..1U'W�'W (Acute kidney injury, AKI) bf1vl'<il1f1fl1'aGjf:Yb�t..ll·l11JJ?l1:l.J1'atl'lJel{l1111eici1-:i 

bOtJU'W�'W1'Wfl1'a'lJ';ijvl'lJel{lb�tl b'l!'W m�t1 (urea) n1-rvY-:irn'a?lrub�t1fl11iimm'at11'Wfl1'afl1UfliJ?l1'at11 bbi;'lt 
'U '\.I u 'I 

?IJJ�i;jbfl�elbb';l (electrolyte) 'llel-:J11-:Jfl1tJ1 m1�1m1mot1U'W�'W�elbU'WJl11t�G11Af:Y iirn'aP!m11V1mt1 

fl1'aPlf1�1�'WU11fl1'aiim1�1m1mot1U'W�'WbU'WU'<iJ';ijtJb�tl-:J�elf11'ab�t1�1111 vi'-:itT'Wf11'a1'U'<i!Otl.f111�1m1t1 

bOtJU'W�'W 1 V1'1v10 ci1-:i'a1v1b 11�-:iiim1iiG1'1r1i;y0ci1-:imn 

rie:i'Wu fl.1"1.2004 bf1ill'Vlf11'a1'Ll'<i!Ot1m1�1m1t1bot1u'W�'WeY-:iiifl11iiV1mnV1mt..10cimm1-:i�.rn1� 
" 

fl1'aPlf1�1 b�t..11 num1� 111111t1 bQtJU'W�'W b U'W 1 tl1vi'vi'1t1 fl11iltl1f16'11U1f1 1:iJ11'<il� b U'W 1 'WM1'W�'Ulil fl1';jf;U f11';j 

b'U�t1Ub'Vlt1Ufl1'af f1�1 bbi;'J�t:-Ji;'Jf11'aff1�1 

1'WU fl.Pl. 2004 Acute Dialysis Quality Initiative (ADQI) group 1�b?l'Welbf1ill'Vlil1111'ajI7'W1'Wf11'a 

1'U'<i!Otl.f111� 111111mut1U'W�'Wb�tlf111 RIFLE criteria zj,:iiJrn<a1'llrl1 serum creatinine bbi;'l�'U1:l.J1illU?l?111� 

1'Wfl1'a1'Ll'<i!Otl'a1JJJ-:i';ijvlbb'U-:J�tht11111JJfl11JJ1'Wbb'a-:J'llel-:Jb'afl zj-:Jbb'U-:JbU'W 3 'a�vlU tvi'bbfl Bisk, lnjury bbi;'l� 

Eailure bbi;'l� 1 off'a�tl�b 1i;11'llel-:Jfl1'a?lru b�tlf11'a'V11-:J1'W'lleJ-:J11111 'Wfl1'a'U{!Uelf1fi-:Jt:-Ji;'J�'W6'llel-:J 1 ';jfl 1vi'bbfl Loss bbi;'l� 
" ., 

End stage kidney disease1 (1111'a1-:J�1) 

1'Wu 'W.1"1. 2007 Acute Kidney Injury Network (AKIN) 1vi'b?l'Wel AKIN criteria zj,:ibU'Wbf1ru'Yl1'Wfl1'a 

1'U'<i!Otl.f111�111111mot1U'W�'WbbUU1Vl:W�vlbb'Ui;'l-:JJJ1'<il1f1 RIFLE criteria Lvlt..1 AKIN criteria 1�b'U�tl'W�el'a�tl� 

'llel-:JJl11�1m1mot1U'W�'WbU'W stage 1, 2, bbi;'l� 3 '<il1m�ii� RIFLE criteria bb'U-:JbU'W Risk, Injury, Failure 

'a1iiJ-:iiirn'aMm�t1� Loss bbi;'l� End stage kidney disease 00n1tl 'Welf1'<il1f1-d'e1-:iiirn'ab�ilbf1ill'Yl1'Wfl1'a 

1'U'<i!Otl AKIN stage 1 1v1t11'llfl1'ab�JJ:fi'W'llel-:J serum creatinine 0ci1-:itl'0t1 0.3 JJf1./vli;'l.'<il1m�iifi-:ibblJ11fl1 

fl1'ab 'U�tl'Wbb 'Ui;'l-:J11'W'<ilt'Ueltl f1111eltli;l� 50 (zj-:J'<il� hl?11JJ1'atl1'U'<i!Ot1Jl11� 1m1mot1U'W�'W 1vi'Vl1 n 1 off RIFLE 

criteria) b �el-:J'<il1f1ii'UeJili;'J'WU11fl1'ab �ii:fi'W'llel-:Jfl1 serum creatin ine b�tl-:Jb�f1'Uelt1lliit:-Ji;'Jf1'a�'VlU1 'Wb'U-:Ji;'JU 
" 

1M2
• 

3 'a1iiJ-:i1Miifl1'all1Vl'Wm�tJ�b1m1'Wfl1'ab'U�tl'Wbb'Ui;'l-:J'lJel-:J serum creatinine 1v1t1\>1el-:Jbnv1:fi'W1'W 48 'llil. 

zj,:i1'W RIFLE criteria 1:iJtvi'iirn'af11Vl'Wvl'a�tl�b1m�'Uvlb'<il'W bbi;'J�';ijvl 1��\ht1ffiv11Ufl1'a'U1'Uvl'Vlvlbb'Vl'W1111 (renal 
" 

replacement therapy, RRT) el�b'W AKIN stage 31v1t1hl:fi'Wnuri1 serum creatinine bbi;'l�,J:SmruU?lr.'111� 
1• 4 'a1tli;'l�bBtlvl AKIN criteria vl-:Jbb?lvl-:J1'Wl,m1-:i� 2 bbi;'l�bb?lvl-:Jfl1'ab'U�t1Ub'Vlt1Ufl11ilbb111f1�7{1'lJel-:J RIFLE

Criteria bbi;'l� AKIN Criteria 1w,n'a1-:J� 3 

�0m1'Wu fl.Pl. 2012flru�m'ailfl1'a Kidney Disease Improving Global Outcome (KDIGO) 1vi' 

';ijv)'\IJ1bb 'W1'Vl1-:J1'WmTrn�1m1�1m1mot1u'W�'W (KDIGO Clinical Practice Guideline for Acute Kidney 















th'�'U1n':illl1el�1..:J (Sample population) 

�thtJ�L iTf mfl(,111'W·wei�u1tJ1nciv11u 11.:i'l"lmu11;1�L i111JJm11it1 

�1'U1'U't.h�"IJ1n':illl1el�1'1 (Sample size) 

1'11'W1ill'lJ'W1�(,)1elf.h.:i 1�t11-ff�v11 n = Z2P(1-P)/d2 

nAcl lil1'W1'W sample size 

Z Acl statistic for a level of confidence 1u.:i1u1it1ffi'U level of significance 95% (Z = 1.96) 
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P Acl expected incidence1m1u1itJd01.:iB.:Jlil1fl m1Pln�1'lJeJ.:J Tharkarnmw1ru� 1�t1:i1 incidence'lJcl.:J 

fl11bn� acute kidney injury10t11;1� 22 

d Acl precision f11Vl'W� d = 0.02 

n1Vl'W� missing data 10t11;1� 10 

lil1'W1'W Sample size �r11mru'llil 1,8131'l'W 

m-ai..:itnt,m1;1�n1'l'J� (Observation and measurement)

vi1m1bnui0JJ1;11� t11 'UL thLLmJJl'lcll-l'Vh bv10{ b 'U'W,i1'W'LJcll-l1;1 �bnui0JJ1;1r.'!1m1flU'Wvinie1JJ1;11i11 n b i1 
'U d.9 'U 'U '\I 'U 

m 1 m�uu 1�t1b'UT1r?1�1'W'lJcl..:Jbb�1;1� h-1Ylt11U11;1 1�t1��1;1,:j'LJc)lJ1;1 'l:W?11lJ1Wb'LJ1�'LJe)lJ1;1'lJcl.:J�'U1tl L 1.:J'l"ltl1U11;1 
'U 'U 'U 'U \J 

irn�ru�vi'1'ltJ'lJ0.:i�u1t1 (baseline characteristics) 'llilbbf1 01t1, b'l"ll'I, J1Vl'Ufl, lmm, i1'Vl6fl1<afo�1, bl'l 
� ' � 

th�lil1(ll1, fl111'Llli1Qtll11'l, m1m'Wbb1.:J'lJeNL1l'lL�t1tJ1�Li1'Wlil1fl APACHE II score bb1;'1� SOFA score, t:-J1;1 
' 

m1v111lilV11.:ivf 0.:itJ5u�m1�'W .)i1'W 1 mw11;1 �i''W, m11 vf 1'n�T�.:i 1m�0.:im11 'Ubl'l�t1.:i-d1 tJ'Vl1 ti 1'1 n111'Ut11 

m��'W l'l11l-l�'W 1f fvlv1, n111 vf t11-uuu?1?111� bbl;)� m1u1u�'Vl� bb 'Vl'W 'lv1 1�t111JJ'U'U�'lJt1.:i n11u1u�'Vl� bb 'Vl'W 'lv1 

(mode of renal replacement therapy) n11i.:im1u1u�'Vl�bL'Vl'W'lv1 (prescription) bb1;1�Jl11�bb'Vl1fl'tlt1'W 

lil1flfl11'U1'U�'Vl�bb'Vl'W'lv1 (complication) 

1.7 m-a1vfr11ilt11m:zi..:itllju��'<il�1-ul.um-a1:5'tJ (Operational Definition)

m1�'lm1mot1u'l"lir'W(Acute kidney injury) Vll-!1t1fi.:i fl11L�JJ:ff'W'lJt1.:iri1 serum creatinine 

mnn11 0.3mg/dl mt11'Wnm48 i11m Vl1€1 iln11b�JJ:ff'W'lJt1.:iri1 serum creatinine:ff'Umnn11 1.5 b'V11 

bvitJUlil1flA1 serum creatinineb�Hfl1tlb'Wb11;'117 1'Wf1€1'W Vl1€1 :iJU?l?l11�'U€1tlfl11 O.Sml/kg/h b'U'Wb1m 6 

i11m(B1.:JB.:Jlil1fl KDIGO Clinical Practice Guideline for Acute Kidney lnjury2012)n11i�1��Ul'l11l-l 

1'Wbb1.:J'lJcl.:J.fl11�'lm1mot1U'l"lir'Ue11-:JB-:Jv11lJ KDIGO guideline 2012 �-:iv1111.:i� 3 bb1;1�1il�V�b€111��Ul'l11l-l 
d d fl ., 1'Wbb 1.:J'Vll-l1fl'Vl?l�b u'W'Vl1;1fl 

' ' 

Jl11� 'lm1mtt11'-:i (CKD) Vlmt1fi-:i�u1t1�:iJl'l11lJ��tJn�'lJ€1-:Jfl11vi1-:n'W Vl�tl Ll'l1-:J?l11.:J'lJcl-:J 'lv1b'U'U 
� 

I ,c:!,l I V � JI V t, V .J 

1�t1�nmmnn11 3 b�tl'W bbU-:J1��um1m'Wbb1.:J'lJcl-:JJ711�bv111tlb1€11-:Jt,11lJ GFR bu'W 61�tl��-:im11.:J'Vl 4 
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VI� nrrn:wc.1&\511:w (Justice) n11/al m�1i!l�n1V1tw1 Lnru'Yl1 'W n71A(ilL� 0n-e11?11?1JJfl1L1f1LLr1�00mn n • 
n11/al n'ri1�'U(il L lil'W n111i c.1-d'L Du n11/aln'ri11 m 'U\)1�'U1(il1'Yl t.11 'bJiie-.ir1�0 n11f n'ri1�th c.1 �1ic.11u�-r n'ri1 
m1:w�'U'll €J\)�\'.hc.10 �1\)Lfl1\) flf (il l(ilti 1 mL 'U'UUuvin1f 0:wr11u� hliim11�'Uih,i'1�,Jm n71(il(il?J'W h�111uvrn 

\I \I , \I 

1.9 6U0'<il1fl(ilb'WnT'a1�1:.1 (Limitation) 
.. !'J J'g:, !'J 1 '  L 'W0\)li!1n m1r1 n'rJ1'WL u'W n11 r1n'ri1'1J'W1(il 'Vlt\J 1'W'Vlr11tllW\"W1'U1rl 

'<il'1mummrn�-u0:wr1�1ilcJ\) n11ialn'rJ1iitF!m rum n m1uiH1n ''\1111 um1Lnm1'U11:w-u0:wr1 hlfl1'U'11'W 11:w hJ 
� ·� � 

ti\)uru'\1111 u n1T1.h�?11'W\)1'W'llcJ'UcJ:Wr11�V111\) 11\)vm1'U1r1 
V � 

1.10 N�'Vl�el'll-a::11:.16llU�fl1(il'J1:U::1iii'fo:u1nnTa1�1:.1 (Expected Benefit and Application) 

vh 1 Vl'Y111'U'Ucl:Wrl�mi1'WL�tl1fl'Ucl'U&ln11ru'1JcJ\) n1';il.fl(il.f111� 1m1mut1'U'V'l�'W 1 u,h�L 'Ylf'11 'Yltl 'a1:l-Jl�\) 
� � ' 

e-.ir1n11f n'ri1J\) 1 u�1ue1�11�1t1 e1m1m1f n'ri1 l(iltin71'\J1'\J(il'Vl(ilLL'Yl'W 1� 1�c.1�nmn111n'ri1l>i'11u 
l ';i\)'V'lti1'U1rl bbrl� 1 'W'\llcl�th 81 n']� zj\).f111� 1m1mut1'U'V'l�'W�clb 'll'W'Ut\J'Vl1�'V'l'U'U0tl Ll.rl�iie-.ir1m�'Vl'U�cl�'Lh ti
J\)1'WWti�iu bbrl�'a�tl�t111 1:iJ111u�L'll'W1'W�1'W'1Jcl\)n1'aL�:We)�';i1n1'H�tl'IJ1� l.�:W.f111�'Vl'V'l'V'lrl.f11'V'I Ll.rl�tJ\)1:iJ ' 
iin11ialn'rJ1'1J'W1(il1'Vlaj�1uffiuth�L'Ylf'l1'Vlt1 n11/aln'ri1�ii�1u1V1ajL'llum1/aln'ri11umnum�m 1fm.J'1�M 
1u1nn11/al n'ri1 n1u�t11m 1 'Ul um1tJ{ 'UU1\)LI, 'W1'Y11\)n7'af n'rJ1�01 tJ 



2.1 fl1'1111Wlfl'J13-J"llelslfl1'J�b\11'J11:Jbiltl'U'V'l�'W 

d 
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Jl11 � 1m1t1 LOtl'U'\li�'W:Wf11'.im�11fi4n'Ul-J1�4 LL\ilL 'U€JM\il 1�t1:wzjm�t1 f1LL'1� LL mvrn f11'.i1'U'<il0!:J� 

LL!ilfWh4n'U 1�t1'Vi'U'Vl�mn'Wm1n1;111fi4m1�1m1mot1u'Vi�'Wl,f4LL '.in 1muYt1n�n 1m1ru 1�t1 Galen 119lL�t1n 

'U?l?l11� (absense of a distened bladder) 11 empty bladder�m.n1'UU fll'l. 1796Batista Morgagni 

'I! nm t11 m fl LL'1 �'Vi t1151'Vl t11zje::iv14 119lu '.i'.i t11t1 � n�ru�'Vl14'Vi t1161'Vlt11"ll €141\11�:W f11'.i'1 �'14'll€J 41J-hn ru'i'.:1?1?111� 

(isch uria)L�!:J t,u'zjm �ti n-:h isch uriarena Lis 1 'UU 1888 Bright 'lv111tl41'U'14Jl11�'lm1mot1'U'\li�'U�1vi''<il1n 

f11'.iPln�1'Vl14'Vit1161'Vlt11�tl�'\Jn�'ll€!4 'llileJ'UL 'lJ'U�1;1m'<il1n ?111vl�, f11'.i�4fl'.i'.ii1, tl'U�L 'Vl�, m1c-h\91� J41'W 

'.i�\?l'U macroscopyLL'1� microscopy 1�t11-ifzjm�tJffJ1 acute Bright disease 

�mn1'Wm'J�?l4fl'.i1:WL'1n 1vi'i1m'.im'l11'14Jl11�1m1mot1'U'\li�'U11'L�:wL�:W 1�t11'UU fll'l. 1917 1'WmJtl 

?l4fl'.i1:W L'1nflf 4� 1 Davies 1vi'n1;111fi4m1� 1m1mot1'U'\li�'Ub�t11-ifzjm�t1n11 War nephritis LL'1�1'Uu fll'l. 

1941 1mh4?1-:Jfl11:w11;1nflf4� 2Bywater and Beall 1vi'11t141'U'14J111�1m1mot1u'\li�'U'Vl�4'<il1n crush 

in jury 1�t1:wm1mh1fi4 f11'.i\9"11L 'U'U 1 '.ifl 11:wJ411t141'U f11'.i�n�1'Vl14'Vitl151'Vltl1"ll€!41lil zj4'Vi'U� n�ru� f11'.ilil1tl 

'll€!4L'1li;1i;-1'V1€!1lil1�t1�'JLL'1�'\li'U pigmented cast 1'W'V1€!1lilLL'1�1'UU fll'l. 1951 Homer w. Smith 1vi'ui;yqj� 

fl11"1'Vi'Vl acute renal failure ;ff'U LL'1�'lv11'Uf11'.i'W1l-.111-ifmh4LL'Vi1'Vl'11t11m11;11�e::im 

d "I ..,,. �d • • 11 fl1'V'l'Vl 2 bbi;IW!.:lu'a�'J\11f11a\11'a'Vl3-J1"llel-lfl1'J� acute kidney lnJury

Galen Morgagni, 1760 Bright, 1888 Davies, 1917 Bywatersand Beall, 1941 Smith, 1951 ADQl,2004 
Empty bladder lschuria renalls Acute Bright disease War nephritis Crush syndrome ARF AKI 

..,. 
Greece 18th Century 19th Century 20th Century 20th Century 
Roman Before World War II After World War II 

e::i�1411 nlil1:w '14Lb�11'<il�:w m'.i n1;111fi4m1� 1m1t1 bOt1'U'Vi�'Ul-J1'U1'U Lb� 1:J.:i'bJ:wm11 vf r11i'.im:w LL'1� 

Lnru'l'lf11'.i1'U'<ilOtJ�'ll�L'<il'U �4�1;11vfm1� acute renal failure :Wf11'.i1vfr11i'.it11:WLbliln�14n'Umn 1'WLL�'1� 

f11'.i�n�1 1�t1'.i1m1:w1vi'e::i�1.:ii!e::it1 35 f\'1i1n�fl11:w'<i11m11?11'a'Vl14f11'.iLL'Vi'Vl��1.:i1 �4�1;11 Vlf11'.i'.i1tl41'U 

L�tl'Jf1'Utl'U�f11'.iill'll€l4 acute renal failure Lbliln�14fl'Ul-J1n b�tl:W'.i1t141'U�4LL�{€Jt1'1� 1-25 1'W�'U'Jtl'Vl'Un 

15-60
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3.1. l'Ubb'U\NT1.f:i:&'1:.1 (Research design) 

Multicenter prospective cohort study 

3.2. 1:::b'Ul:.l'U15f11'a1:5'1:.1 (Research methodology) 

3.2.1. 'U'a:::61.11n1��ffi'l�1 

49 

'lh�'ll1n1b'U1Vl:l-J1tl (Population) Ael eru1t1�e:i1m.nnn11VJ�elb'Vl1f1'U 15U �b'U1'fotfl\P11 hme:ieru1t1 " ' " 

1fl'l\il 1'Ll'UWL 'Vlf11vm 

'U'a�'ll1n1(;11eJV1-:J (Sample population) fie:i1u1t11'\lltJ�e)1�:J.J1f)f)11Vl�eJL'Vl1f1'U 15U�L'UTf ol�1\P11 

11.JVleJ�u1t11 fl'l\il 1 'Ll 11-:i'\l'lt11'\.J1i;'l�L -u111l-J m11it11\i1 t1iln!]Lnill'f'l1 'Uf111A\i1 Li'ie:im -u1mPimn LLi;'l�\Pl\i1eJeJfl'il1 n 

m1Pimm1-:id 

ti 

bflW6Vlb'Uf11':iR\i1b�elm-u1:1J1fin�1 (Inclusion Criteria) 

�u1t1�L -u11'unTrfo1.':l111.JVleJ �u1 t11nn\il 1 'U 11-:i'V'lt11U1i;'l�L -u111l-Jm1Pim�1'\llnr11.J�il m t1mnn11 15 
'U 'U "I " , 

bnru,i'1un11t11111e1e1m:nnn11fin�1 (Exclusion Criteria) 

�'U1tJ�11ilf'lJf1111'W'ilU tl 11r11\il Lf e:if-:i<a�tl��\i1Yl1 tl " ' 

3.2.2. L'\lll°'l'Wfl1'1.Jf11':i�:!J�1mh-:i (Sampling techniques) 

11.Jn11Pimni1vi1m1�l-J\Pl1e:iv1-:i 1\i1tJf111�l-1Li'ie:in 11-:i'V'lt11U1i;'l�L-ii'111l-Jm1Pim.':l1 1111t11 'll15f111Li'ie:in ' ' 

1-s-:i'V'l tl1U1i;'l'/J'Ll1\i1 nm-:ifi-:i 1 Vl{Yb mL�i;1�.1JiJmr1'1Je:i-:iu-s� L '\11 f11 'Vlt1 �ilV1e:i�u1t11n 'l\il LLi;'l�ilr111lJ�'Ll 1'il L -ii'111l-J 

1r1-s-:i m-s1it1 1\i1t111i1&1\i1�e:iu-s��1m11.Jnu Lb 'V'l'Vl�Lrn�'l"ltl1'll1mh�,h 11-:i'v'lt11u1mL�i;1� Lb 'vi-:i 1111t1ffi 1-:i'V'l t11u1i;'l 

��'Ut'ilb'LJ111l-l 1fl"i-:Jf11"i�-:J'\lll-J(i'J 14 b-:i'V'ltl1U1l;l vi'-:iil 

11-:i'\l'lt11U1i;1,iW1i;1-:J n1illlJVl11'\lltl1;;rtl �.fl1f11'll1\i11 'Vltl 

1-a-:i'V'ltJ1U1i;'l1:'iJ'a'l"ltl1'lJ1i;'l 

11-:J'V'ltl1U1i;'lfi"i"il-lf11�\il{ 

11-:J'\l'ltl1'\.J1l;l.f)i)'\l'll;l 

h-:i'V'l tl1U1i;'lfl�'Wvll1.J -.5'-:J'\111111 b iitJ-:i 1 Vlil 

h-:i'V'ltl1U1i;'l'Ufl1�-:JA -.5'-:JVl1\i1b 'Utl-:J1VI� 

1-a-:J'\l'ltl1U1i;'lt11'U 

h-:i'V'lt11U1i;'l'l"l'\llu:'ilm1'll ��rufan ' ' 



h:ivHnu11;1?1iiL�':il'Vl'rn L �11,n n?i'WJ-JVl111'1.f �-:JVl1\ilmn 

11-:iV1c.11u11;1'\.Jf111'11611m1'l.f 

b ';i-:J'Vlc.11'\Jli;,'Yl-:J?l-:J 
' 

b ';i-:J'Vlc.11'\J7i;,?l-:J'lJi;,7'Wfl�'W'Vl{ �-:JVl1\il?l-:J'lJi;,7 

11-:iV1c.11u11;1iiV11?1111"11ii 

b ';i-:J'Vlc.11'\J1i;,?ll-Jb�':il'Vl';it�'Vl';i1'1.f'Yl1'Ucl �4V11\ilVl'Wcl-:Jfl1c.l 

b\ilcJ'VY-:i 14 b-:iV1c.11u11;1LLu-:in�J-Jl>l7lJ'lJ'W7\il b-:iV1c.11u11;1cicirn U'W 3 n�ii 1#\'LLri 
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• b ';i-:J'Vlc.11'\J1i;,lJVl11'Vlc.11�l'J(university hospital) MLLri b ';i-:J'Vlc.11'\J1i;,�Vl1i;,-:JmruiJVl11'Vlc.11�c.l,

b';i-:J'Vlc.11'\J7i;,'"J'IJ';i'Vll'.11'\J1i;,, b';i-:J'Vl c.11'\J1i;,6';i';ilJl'l1?11>l{ b';i-:J'Vl c.11'\J1i;,.fliJ'Vl1;1 bbi;,t b';i-:J'Vl c.11'\Jli;,?l-:J'lJi;,7
'IJ 

= ''\.Jfl';j'\.J'V]';j

• b-:i'Vlc.11'\Jli;,�'WtJ Vl�cl b-:i'VlcJ1'\J7i;,JJilmfl (regional hospital) 1#i'Lbf1 b-:i'Vlc.11'\J1i;,Yj'Vl6'U'W11'1.f

�-:iV11\ilvl�� fan LL1;1t 11-:iV1c.11u11;1'Wf111'11611m1'1.f

• b-:i'Vll'.11'\J1i;,�-:JVl1\il Vl�cl b-:i'Vlc.11'\J7i;,vi'11u (provincial hospital) 1#\'LLri b-:i'VlcJ7'\J1i;,l'l1�\,lJtJ �-:JVl1\il

b'/JcJ-:J1Vl:lJ, b';i-:J'Vlc.11'\J1i;,'\.Jfl';j'Vi-:Jf1 �-:JVl1\ilb'1Jc.141Vll-l, b';i-:J'Vlc.11'\J1i;,\J1'W, b';i-:J'Vlc.11'\J1i;,?IJ-JLlii':il'Vl';itL-.5'1mn

?i'WJ-JVl7';i1'1.f �-:JV11\ill>l7n, b';i-:JV1c.11u11;,vi-:i?1-:i, 1 ';i-:J'VlcJ1'\J11;1iiV11?11';ifl7J-J LLi;,t b-:iV1c.11u11;1?1m�':il'Vl';it
'

l'J'Vl';i1'1.f'Yl1'Ucl �4V11\ilVl'Wcl-:Jfl1c.l
' 

3.2.3. n1';if11'1..!'Jru'lJ'U1\il\ll1eH:h-.:i (Sample size determination)

f\'1mru'lJu1\il\l11ci�1-:i 1\ilc.11 -u?tm 

n = Z2P(1-P)/d2 

nAcl lil1'WTU sample size 

Z Acl statistic for a level of confidence 1'W-:J1'W1�cJffi'U level of significance 95% (Z = 1.96) 

P Acl expected incidence1'W-:J7'W1�m1-51-:iii-:i':il1n n7';if!1n�7'lJcl<I ThakarLLi;,tflrut b\ilcJiJ incidence'lJcl-:J 

n71Lf1\il acute kidney injury{cic.11;1� 22 

d Acl precision n7Vl'W\il d = 0.02 

f11Vl'W\il missing data {cic.11;,t 10 

lil1'1.J'J'W Sample size �f\'1mru1#\'1,813fl'W 

3.3. n1';ii1Lil'Un1'a1lijl:J 

3.3.1. 1i3n1-a1i1:.1 

• �\il\>lcl'U';it?l1'W41'W �LL '1411>l�'U';it?l-:Jf1.ff 'Wl>lcl'Wn1'a1�c.l Lbf1'l.jflmm'lJcl-:J 1 ';j-:J'Vlc.11'\J1i;,�'1tL 'n1'j'Jl-Jn7';i

1�c.l



















d 
'U'Vl'VI 4 

"•'I .J ., ' � ., J{ ,:, 1• I4.1 Nu'Jf.l'Vlb "lJ1'nlJn1'�1"1n�1bbfl::"lJellJf!'VfUij1'U'Vl'J u
'lJ 'lJ "' 
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fl1'SPlfl'l'.}1i1L�:wbflU'LJellJf1�'Lhtl�s'.JLL�LlJ'lfltl'U VU"l. 2557 it1?1v!L�el'lJ6'U11AlJ 2557 '11fl 14 
'I) 'I) , 

hs:iY1t11u1f1�1th�L 'VIP11 'Vlt1 ii�thm oif1�1:1-Jn11Plm11Js:iiu 2,480 AU V16'ls'.l'11nAv1LLt1n�tht1�dJu hA 11i111t1 
'I) 'I) 

1�t1�?1v1v11mhmu 146 AU cJcJnltJ 'Vl11�LVl�el�thm-if1�1:1-J1um1Pln'l;1Js:iiu 2,334 Au (m'V-l� 17) 1u 
' 'I) 

,\'1mudLut1�tht1'll1t1 1,341 AU (1cJt1f1� 57.5)m�LU�tl 64.2 ,:j �u1t1?i1u1V1aj'1JcJs:in11Pln'l;1dL-if1fom1 

ffl'l'.}11t1V1el�'U1tl1fl(llllcl1�'Sm'SlJ (Medical Intensive Care Unit, Medical ICU) Av1L'Ut!1eltlf1� 62.2'1lels'.l 

,\'1mu�u1t1Js'.l'VllJVI 'je)s'.ji;js'.JlJ1L'Ut! Vlelertht11nnm1lJ (Mixed ICU) 1eltlf1� 16.5, Vleleru1t11flnll) hAi1h 'U 'U "I 'U "I 

LLf1�Vlf1elvlL�elvl (Coronary Care Unit, CCU){mm� 12. 7 LLf1�Vlel�'U1t11fl(llilP!f1tlfl'S'SlJ (Surgical ICU) ·fot1 

i;j� 8.6lll1mhvi'u eru1t1iihAtJ1�,\'1\Pl1 LUU L'SAA11lJvlt! fovllll?ls'.l1elcm� 4 7 .3, L'SA LU1Vl11t!1eltlf1� 24. 9' L'SA 
'I) 'I) 

L�t1L�cJv1i1h�u (CAD) 1eltlf1� 10.2, 11ALim�cJv1?1lJcJs:i�uV1�mLl>lfl (CVA) 1eltlf1� 6.8, 11AllllLicJfs:i1cJt1f1� 

9 .2 LLf1� L'SAlJ�L 1s'.l1cltlf1� 9. 7 fl1'S1'U'1Qtl hmdm i1fum1fmn\Pl11 t!Vlcl�'U'Jtl1flf1 lll�'V-lU'Ucltl�?lvl lvi'LLn 
'I) ·1 , 

'i "'1 "" " 'l" , 4 J/1 "" " 
'i 

4 b'SAVl'J '1LLf1�Vlf1elv!Lf1elvl 'je)tJi;j� 28.7, 'je)s'.ji;js'.jlJ1 v!LLnfl11�1llv!L'llel um�LL?!Lf1elvl 'je)tJi;j� 22.5 Lbi;l�b'SAl>lvl 
J{ � '"' 4 J{ 

1 
"" " ., .J L'lleJ'VI blJlJeJ1fl1'S'1JeJ._:jfl1'jll)(?1L'lJeJ um�LL?!Lf1eJVI 'je)tJi;j� 14.1 'S�v!UA�LL'l.Jt! APACHE II LLf1� SOFA Score LQi;ltl

LL'SflfoL'LJ1VleJ�'lhtJ1flf1\,l L'V11flU 15.7 LLf1� 6.1 lll1lJi;t1tii'ueru1m'Vlt1s:i1e:it1f1� 21.9 1'UA1 serum creatinine 
'I) ·1 'I) 

nelt!L'LJ71Ufl111fl'l;71uhs:i'V-lt11U1f1mt11unm 1 ti (true baseline serum creatinine) L'Ut!fl1 serum 

creatinine J1s:i0s:i ?i1t1�LVl�eJ1'liri1'\.J1�mru (estimated baseline serum creatinine) lvlt11eJtlf1� 32.5 

1ifi1 admissionserumcreatinine LLf1�1eJtlf1� 45.7 1'Ufi1 MORD serum creatinineLdmLUs'.l�'U'Jtllll1lJ 

1�tii'u hs:iY1t11u1f1�L oif1�1:1-Jm1Pln'l;1Y1u11 �u1t1�L-if1fJ:1-Jn11Pln'l;1,\'1mu 867 AU (1e:it1f1� 3 7 .1)L-if1fu 

n11fn'l;11uhs:iY1t11u1f1lJV111'Vlt176'ltJ, 524 AU (1e:it1f1� 22.5) L-if1fum1fmn1uhs:iY1t11u1f1P1t1tl LLf1� 943 
'I) 

At! (·fot1f1� 40.4) L'LJ1fUfl1'Sf fl'l'.}11 t!l'Ss'.l'V-ltl1U1f1�s'.JVl1vl 'U'S�'ll1m1 t!L '1Jlllvrt!'Vifu�v1'lleJU'1JeJs'.l L'Ss'.l'V-ltl1U1f1 
" 'i .1 " J{ 'i .J" ' 1 f11t!At! bv!tl u'S�lJ1ill'1JeJlJf1'V-l'l.Jij1'l.J'1JeJs'.l b'Ss'.l'V-ltl1U1f1'VIL '1!111:l-J ti

'I) "' "" 1 .J " J{ ".'I .J " ' "" 1 .J fl1'j\"1fl�1LL?lvls'.l t!lll1'S1s'.l'VI 13 LLf1�'1Je)lJf1'V-lt!\i1t!'1JeJs'.JN u'Jtl'VIL '1J111lJfl1'j\"1fl�1LL?lvls'.l um11s:i'V1 14
'I) "' 'I) 









4.2 e-.iflm':iflm�1 

�u�m':irum':ibt1\ilm1�1m11:.1b�1:J'U'V'l6l'W 

el'U1ifl1'aillfl11 bf1\ilfl11� 1m11:.1 bQtl'UY-l�'U 
, 
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(AKI) 

rn1Plmnd L'Vl1nufat1��54.2L\iltleJ�1un�:w KDIGO Stagel 1eltl�� 9.1, KDIGO Stage2 ·fo1:.1�� 17.3Lm� 

KDIGO Stage3 {mm� 27.8(Jl1Y-I� 18) m1�1m1mU1:J'UY-l�'U:lJfl11:Wbbvlfl\,\1\)fl'Uelc)1\):lJ1fl1'ULL\,l�� 

L'j\)y.jtJ1'U1� L\iltl:lJ�1rK\) bb\,\1eltl�� 24.4 fi\)1eltl�� 85. 9(Jl1Y-I� 19) L\iltl'Y-l'Uel'U&irn1rui:l\)i;'l\il 1'Llb1\)Y-ltJ1'U1� 
, '\J , 

�'UEJA\ilb uu·foti�� 60. 9 'je)\)�\):\J111KLLf1 L'j\)y.jtJ1'U1�\ij\)'\111\il Y-l'U 1v11eit1�� 57.5 Lb�� L'j\)y.jtJ1'U1�:WVl11'Vltl1�tl 

Y-l'U1v11eltl�� 46.S(P<0.001 b�elb 'U�tl'Ub vitiunu b1\)Y-!tJ1'U1�:WVl11'Vltl1�tl) (m'Y-1� 20) Vl1flbb 'U\)vl1:W'U1�bfl'Vl 

V1eJ�thm1�Y-1u11 eiuMrn1ru rn1Lnlilm1� 1m1mut1uY-1�'Ui:l\)i:l\il 1 'UV1ei�\'.ht1ei1t11m1:w A\il L uu1eit1�� 60.3 
'U 'I 'U 'I 'V 'I 

'je)\)�\)m 1vi'LLnV1ei�'t'.hti11:w1eit1�� 53. 9, V1ei�'t'.htivh hLL��Vl�el\ilb�eilil1eit1�� 42. 9 bb��V1ei�'l'.ht1il'�tim1:w 
'\J '\J '\J 

., ( .J ) "· 'I .J = 
1 

"" ., "" '1 ., .J "" I � • I O ., t, 'aeltl�� 26. 9 fl1Y-l'Vl 21 e-.1 u1tl'Vlbfl\ilfl11� (9l11tlb0tl'UY-l�'U:Wbb 'U1 b'U:WWil�:Wel1tl:lJ1flfl11 :lJ b'aflu1�'<il1vl'Jb u'U 
'\J , 

fl11:Wlil'Ufa�vii:1\), L'U1V111'U, L1flLG1'Ub�el\ilV!1h&iu, b1fl1viLfeif\)mflfl11 bb��:ij APACHE II Score Lb�� SOFA 
'\J 

Score Lb 'jf\1'\Jb 'V1Vlel�th tl1 f)f1v)i;'l\)fl11fl�:wmiJ:iJm1 � 1m1mUt1'UY-l�'U Ii]\) bbi:l\il\) 1 'Uvl111\)� 15 
'U 

u
l 'U 'I 

d Q./.r::::., ,f Cl � q Q./ Q./ '1 fl1'V'l'Vl 19 bb�\il\)e)'lJ(ll n1'an! n1'abn\ilfl1'J� bm11:.1 bQl:.l'U'V'l6l'UIPl13J'a�\il'Ufl'J1il'a'U bb 'a {l'lJeJ{ll11'J� bm11:.1
"' ., 

bQl:.l'U'V'lfl'U 

50 

40 
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20 

10 

0 

' ' 

45.8 

No AKI KDIGOl KDIG02 

% AKI incidence 

KDIG03 
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d 

'U'Vl'VI 5 

Bnll-a1 t1�6ln1-a1� e., 

�u1\nTHU'IJ&:i.n11:.: 1m1 mu8'U'l"l�'U 1 'W'Vl eJ�th 81 fl']M L�:wiim1f'i mnmn 1 'WVlmf fthtL 'Vll'lvf'1 fan 

�-:m� rLl'l, 2004 zj,:iL�:W:Wfl111'if RIFLE criteria el'U�fl11illfl11Lf1�.fl11t1M11m118'U'l"l�'U1'U'Vlel�'lh81flflM:W 
' V "I 

A11:WLLMflM°1-:in'W1 'ULLM°"1nhtL'Vll'1 1�8:w�-:iLL�'SeJ8"1t 16-67 'UeJ:W"1vi'-:irn,'111�86'11'W1Vlf;UL 'U'U'UeJ:W"11i11fl 
V v V 

·t.htL 'Vll'11'WLLfl'U8 L TU ?1Vl1\rn L:w�m eJeJ?lbmL�mL"1t'U16/JLL"1'Uv1 zj,:i 1�mo�8lilt:WeJU�m1run11Ln� 1m18
' "' ' 

bQ8'U'l"l�'U 1 'WVlel�'lh81n(jM1..ht:lJ1t:\J'fom,:.: 30 i;11'\ll1'U.fl11t 1m18 bQ8'U'l"l�'U 1 'UVlel�'U181n(lM'IJeN'lht b 'Vll'l

1 'Vl81i11n m1f'im�nii'l"lu11iieJu�m1rueJc.i�·fom,:.: 54. 2 �-:iiieJ11eJc.i1'WLn ru'v1�?1-:i 11:wvY-:ieYm1M181i11 nm1:.: 1M
't 'U 'U 'U 

'Yl1'Ubelb'IJ8 b'U'U�'U lilt'l"l'U11el'U�fl11illfl11bf1�.fl11t1m1mu8'U'l"l�'U1rn\\�8-:!fl'U 

?11L Vl��'l"lu�u�m1rum1:.: 1m18 LU8'U'l"l�'U��-:i 1 'Um1f'in�1i1mlil L 'll'U�"11i11n'Vlm V'Ulili8 L 'U'U 

Ulili81i11nfl111'if baseline serum creatinine LtieJ-:ilil1n�U181'Ufl11f'ln�1:wLvfo-:i1eJ8"1t 22 whi1'W�'Vl11'U 
V 

rhbaseline serum creatinine,1eJ8"1t 46 �ei-:im�8fl11'U1t:lJ1ru�1 baseline serum creatinine L�8fl11 

r\'1mruieJ'U n�u1i11n?1:w m1 MORD zj,:i15m1iiii1eJ m?lvh 1 �eJU� m1ru'l.leJ-:im1:.: 1m18 LQ8'U'l"l�'U?1-:in-i1� 
' V 

fl111iltb'U'U11il 'Uelnli11nii�U'J8�L-ihi1:w1'Um1f'in�1ci1'U:W1nb'U'U�U181'U'Vlel�'U18el181n11:Wbb61t'\llel�U18 
'U 'U 'U 't 'U 

hr1i1 hLL"1t'Vl"1eJ�b�eJ� ( Coronary care unit, CCU)A�b 'U'U1el8"1t 7 4, 9 bLMnM°1-:ili11nm1f'in�1'1JeJ-:! 

�1-:!'U1tb 'Vll'l�ilfl:W'.il1'U'J'U�'U'J 81 nnMeJ181n11:Wbb"1t �"18 m1:w 1 'U61�ci'J'U 1n;;;\�8-:! fl'U �-:!�'U18el181n11:W bb"1t 
'U ul 1' 'U 'I 

11r1i1 hbb"1t'\ll"1el� b�el �:Wbl, 'U'J L U:W�lilt:Wel'U�fl11ill'1Jel-:i.fl11t 1M11tlbQ8'U'l"l�'U:W1n n11�u181 'W'Vlel�'U18 
, V V 

�'18 m1:w 1� 81i11 n m1f'in�1'1JeJ-:i L 11'1"1u11eJu�m1ru'l.leJ-:im1:.: 1m1m118'U'l"l�'U 1'UVleJ�u18el181m1:w LL"1t'VleJ 
' V ' 

�'U'J8L1Ai1hbL'1t'\ll"1el�L�el�?1-:ifi-:i·fo8"1t 57.4 Ldmvi8'Ufl'U'fo8"1t 26,91'U'Vlel�U18�"18n11:W (P < 0,001) 
V V V 

Ulili8 \911'U'Y11'1"181 n 1 nmlil L 'U'UBn'Ulil i 8'\ll�-:!� ci-:i�m �elm 1 bf1� 1m18 bQ8'U'l"l�'U bL"1 te) m 1M18'1.Jel-:! 

�u181'WVleJ�U181nn\9'1 tJ1tL'Vll'11'Y18:W'.il1'U'J'Ub&i8-:i1'WVleJ�U181nn\9'1vf'1tJ1:.:LY11'1eic.i� 11.5 L&i8-:i�eJ 100,000 
'U 'U u( 'U ul 'U 

'U1t'IJ1m Ldm vi8'Ufl'U'U1tb 'Y11'1?1Vl1�m:w�mzj,:i:ij'.i)1'U'J'U 27' 7 L&i8-:!�el 100,000 'U1t'lnm f1'U'U11 b 11cl-:!'IJ1� "' 
'Yl1'1"181m\9'11-:i1'Uci1'Ui1Bc.imn 

V 

'Uel nlil1 ni1cJ-:!'l"l'U11 �'U'J 81\>l118 bQ8'U'l"l�'U 1 'U'U1tb 'Vll'11 'Y18ci'J'U 1 VlruiJn:W1t\il'U fl11:!J1'Ubb 1-:!?I-:! L�8 
'U Ill/ 'I 'U 

m1:.:lil-:i n�11tl11i1tL tlm-mmlil1nulili81'11'UY11'1"181m L 'U'UL�m n'U L tieJ-:ili11 ntJ�mruL&i 8-:i 1'WVleJ�u181n(l\9'1:W 

'.il1n� �U18ci1'U1w11�L -u1-s'um1fo�1�-:iii'niim1m'ULL 1-:i'l.leJ-:i 11r1�mmL�1 
V •� ' 

1 'Ubb�'IJel-:!eJ\9'111\9118'1Jel-:! �U181m18 bQ8'U'l"l�'U 'Uel:W"11i11 n n1113ln�1f1el'U'\ll'U1,1:Wfl'J1:W bb\91 nM°1-:i fl'U:lJ1n 
V V 

1�8:weJm1\9'118eJV1t'\ll11-:i1eJ8"1t 20 fi-:i 50 fl11:Wbb\9'1n�1-:ilil-:in�11:w�'11i11n'Vl"118Ulili8 'hJ11liltb'U'U�n�ru:.: 
V 







6.1 a1'll�an111it:1 

d 
'U'Vl'VI 6 

a1'1.J ��n111imb��ima'Wmb 'LI�
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cl'U�n1'H"W n1'a bflv1Jl1'1t 1m1mot1UVliA''W 1 'WVl cl�th tl1nfl\,l 1 'W'lhtb 'Vl\"11 'Vlm '\111 !1U1cltl'1t 54.2 bb'1t 
' � ·1 

e)\,l'a1mt11'W�tht1\m1mOt1UVliA''Wb'Vl1flU1'cltl'1t 42.8 e)\,l'nn1'a'U1'Uvl'Vlvlbb'Vl'W1\,lb'\111!1U1clt1'1t 10.3 '11'W'1'W 

1'W LU� tl�b -u1-ru nTrfo�1�11 'WVlcl�'lh tl1 n']l,lbb'1t 1 'W 1 ';i-:)Vl tl1U1'1bb'1t'<i11'W'1'W1'Wm 'Ubl'1�cl-:J'll'1t1Vl1tl hi 1 'W�th ti 

1m1mot1u'YliA''W b'V11flU 4, 11 bb'1t 3 1'W\,11:W�1�uzj-:imnn-:hmh.Jm�iim1t1m1mot1UVliA''Wcl�1-:iii ' 

'Wtli;11Af;lj'Vl1-:J?l'1� 'U'<il�tl�lJl!-J'1�cln1';ibflv11m1mot1UVliA''W11i1Lbf) b'Yll"lVlqj-:i, br1i11'<il, hr11\,1Lfcl-r-:i, APACHE II 

score, n7'Sb'UTfom1fo�11i11t1 hr11\,l Vl�cl m1�v1b �cl 1'Wmtbb?lb�clvi i:1'1'W'U'<il�t1�iit:-J'1�cle)\,l';i1\,11t11 'W�tht1 
� 

1\,111mfclf-:i 11i1Lbn APACHE II score, n711'W'<iltfo1\,1'11tlbOtlUVliA''W KDIGO 'Sttlt� 3, n7'SlJv1'16'11'St11b'U'WU'1n ' 
' ., 1 '1 ., "• 'I "" d bb'1t';ittl t b '1'11';itVl'11-:Jn1';ib 'U1 'W b ';i-:!Vl tl1U1'1bb'1t n1';i b 'U1Vlcl�u'1tl'1nt]\,l'Vl'W1'W 

6.2 -ifmaumt'U� 

m1Pin�1ilLnu-ucl:w'1LUVl1t�tht1�L'UTfom1-rn�11'WVlcl�tht11nf)l,l V11nwcl-:im1'Vl11uclu�m1ru 
'U 'U 'U "I , 
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