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Renal replacement therapy in pediatric
with acute renal failure
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ABSTRACT

Background

Obiective

Study Design

Population

Results

Conclusion

Acute renal failure (ARF) in pediatric patients had high mortality rate

(50%) and usually unrecognized in northeastern of Thailand.

This study aimed to review the etiology and clinical outcome of ARF

in Sappasitthiprasong hospital.

Descriptive retrospective study.

Pediatric patients who underwent renal replacement therapy (RRT) for

ARI at Sappasitthiprasong hospital, Ubonratchatani province of Thailand.

From |une 2005 to May 2009 were enrolled. Definition and classification

of ARI were correlated to K/DOQI2003 guideline and modified RIFLE

criteria 2007.

Among 28 RRT-pediatric patients, 50% were male. Mean age of 10.5

+ 3.1 years (range 4-14 years). Most common clinical presentation and

signs were volume overload and hypertension. Thirty two percent were

secondary renal disease (APSGN 6, SLE 3), while 28.5o/o were tropical

disease (Leptospirosis 3, Dengue shock syndrome 2, Wasp sting 2, Snake

bite 1), 10.7"/o were primary renal disease (Ig A nephropathy 2, Nephrotic

syndrome 1), and 7.1% ilte to Obstructive uropathy (Bilateral renal

calculi 1, bilateral ureteric calculi 1).

Hemodialysis were prefered in 26 patient and shift to CAPD 6 patients,

Acute PD were initially performed in 2 patients but 1 patient had catheter

malfunction then shift to hemodialysis. Nearly half of patients (46.4%)

had full recovery, 35.7% required long term RRT (CAPD 5, Hemodialyis 3,

Kidney hansplantation 2). Mortality rate was 17.9o/,.

Secondary renal disease were the most corrunon cause of ARF in this

study. Half had fully recovery. Multiorgan failure which need ventilator

support was associated with high mortality.
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firui6druLmvlulrdonrfi onr (Hemodialysis) ttov/uSodruLmvruilauf ou

(Peri toneal dialysis) r'ur fi u zu d dvi tiu o u f,rJ': uiil fi iu n r :rl r riorfl n rrul nr

rflunr:f,nur6ouvf,uTnruf,nu1a1nf,oH N tr0vfufinrru t'luiv tfi uuuou fril?u
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{rJrurfuraun 28 Ta rflutruSouov 50 olqta6iu tO.o t 3.1 "tl (4-14 tl)

oln1r [rdvo'rnr: un nufrlryur.jou 6o uru (5ou o v 53.6) rrovnlru d'uTofi m 6u

fl 'r n4 quoulnr':ru rf ulu n''ulunrrf,nuldLfl uI:nIry fi u4fi urnfi 4 rriou o v 32.1

(mdnrmrrf,ulv{d'u APSGN 6, SLE s; :ououlrrflrftrfrfr*rtou tropical

disease Souov 28.5 (Leptospirosis 3, Dengue shock syndrome 2, Wasp

sting 2, Snake bite t) I:n1mrJ5l4fitouov 10.7 (lg A nephopathy 2,

Nephrotic syndrome 1 ) uo v nr: o rr rYutuvrru r6url a nr': vEr nd t iauav 7 .7

(bilateral renal calculi 1, bilateral ureteric calculi 1) nmilfnlntrvrulnriufiru

Hemodialysis 26 ra rrovnJduurflil chronic peritoneal dialysis 6 llu
Peritoneal dialysis tdlfru 2 71a rlovrrJfiuurflil Hemodialysis 1 lru
ru,r:rvrlryurvioq n d'u rfi ou niuraiiuu ou (Lhu (io u o v +0.+) Imfllurfl urjn fi

5o u o v gs.z Ifiil-r nr:{rr forv Br uvulmlu:sa vurr fi 6 firulmrludoufr ou 5

frrulmvrruuoa n rfi o nr g unslfiiunr:air d''n n-|fi trulm z; dn:rnr: tfi uf,i m

iouav 17.9
d 1 ,. .j

frlr-hurfinLm'rrutflu!fld'u fiartu4arn Secondary renal disease lrnfian
t-a)l

zu fl nrrrnur rn ou n:uuiiuu ou ffiJr uI mfllu rfl utj n fi v{u dn:1 Ft1 u iouav 17 .9

nr:mrulu{tJ':uf,uv{'uiiriurioi,dr,r.'r140'ruiulruuornr:"ltirndoud':uuru"lq
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rfr olrin:ou n qudum:rufr ov rfi nrrYulmlurl nlv,r)v inqrJtv ou d

uvlrir
Rt?vIrl?1u rduuyrd'u (Acute renal

failure ARD(') lfl unr-l sfi o-nt1 nrl nr a u?J o uI n

(Glomerular filhation rate, GFR) Nnnuadlu

:r nr r5'r du rr ri:v u v rr or rfl ut":Iu uraio rfl ufu
rai o rfl u #rJ n rri fr rtrifi nr: d'ur o ut a u rf, ufr rn- n

1"rr'l metabolism troudrunru rnnornlrDi'ru'l
, ! - sr -m1il}J't LUU R't?vU1[nU n?-tUrtutdUmflU

rirnr:firuruuoulm @lood urea nitrogen !!Nv

Creatinine) flu
^-firUEEUU}Jnltuulilnl? uu tl4lr't] nl?v [m

o-"
ulntiutduuvrdu (Acute hdney injury, AIQ(12)

f r-- - g -
!? o't u0 vn?"tlt?ullru Lnu In nJ?l']uEauuunu

nlrlilfiuut[ilouzourirfi{u Creatinine rtdv

rjiurrurlamr?s n6ir?60 finfiu AKI rfianr:

fi ruruuoulrrCInourf,uuv{d'unrulu +g ii?Tilu

tr rtriri r8iru Creatinine rfil ur n n'irr,ri o Mr rYu

0.3 un./no. raiorirrfiuurnn'iriouos 50 qrn

rirrfiu uiorjiurrur]oolrvdnfi rnil 0.5 1.r0./

nn./tu. rflurrorurunir 6 rirtuu (oliguria)

viudnr:finr:m:1qfi{il Creatinine z niu lu
+s u'dil u r?il?iunr:d Dr 0 uu outl f, f, 'r? vIriIfi rfi nr

!,
Elnnl? vu'r Frul u0urlunluillonllq n nuuo

uyru rfi ufl n fl r?v(3) {rJ'ruiifi nlr vlmur n r6u

" '? -A' -rauufl ou unEviln'n9't u-ruuou !rlnouv{unuil't

tuur u:ru frountrdt tinil n uiluInr (Renal

replacement therapy, nnT; tir::rurfi:nr:dru1m

vnu14fl on ldon (Hemodialysis) nr:drulmvrru

d or:r{ou (Peritoneal dialysis) nr:druln rio rfr or:

(Continuous replacement therapy) ilionll
uJiiuulm (Kidney transplantation) nr:t6on
^-a 3
i61nf,urTu n-t'lu n4lnsf,lll or: {tl'lu uri0vt'tu

l?ilfiunlluv{ioutounnruuuturotiu 1(o Iu
)a1c

fl il'r uvrlJnl-l s tFru'r Fr rEU tau!fl ou?u ulu auo$

1^^
tnruriifrqduuorl Acute renal failure rTnfi

e 1 n euorlllnltrf,uu-tmflu 0-t[]lLntunlt-nutou-t0g

vluvl?uvl
alcd

0u Fln-rtruu 0uR't? y Imu1 n tEU rauuy{ 0u

tufrth u 16 n tTu1rir:ru urif,or fi nr::r uurulu

rJ:s rvr nIy ufrT:r:u urur o muu oruniuyri(u)

oljfi nr:nirj:surru 0.5-9.9 tl u Di oil:v?,'tn: 16n

1,000 :'ru odrul:fi mrunr::ruururio'Jnrt

(Hemodialysis) uov/v5onr: firulmvrrutjoufrou

I

Q vt "? dtnul u0v zu 0n-nrnul tu?Ju?u trl?1u tauuyi 0u

dlfiiunr:drulnlufrrJru rfi nfifioulrn lnu raurv
!

6)^f

luRlrRlnuouutvtyln Mu

1. rfrof,nurfiunr:inurunvruNnr:inul
ei C ; e 1

u ou zuu'l u [Fr nfl ]J1 Fr't u o1 nl:u ounl't u trl?1 u

rf, u uvr d'ufiI fi iu n r :i r tinry n ryr uI rl 1n r : fr'r uI m

vr-ru1, 0o n rfi o rnaiod ourlou; 1u1:uu u'ru'r fl
av

il:ry{ fl vrour u fl u n auu? Ftqu 01'ruo'ru

z. rfr of,nurfiuor rumuoulm':ru rfiuuvrouq

) q vn c q
vt:uulu Luzuu't u rnn tunlJtl nR1 n n v?uo antu!

qe ; f - -rquu l]ruo FlouLn ruoualn Ltuvrulul CIfl tty{dyt0

il : v m u ri n : al n n lJ nr r d u ri o rir-l'r ulura o r u,i'urairr9g
t"^-e

ruu nlflvlnu utflol o'ru'rELErru :?]Jouu1ur?Jrl

alni'ul4inunflruil lJnnrur: uovrj:s ryrFr N'r?q

- I v d y n i1 yv3. tlr{0fl nu] r,r00110?Jou r'Ju-tuvl tFllu
- )" avv"nltlnul uEEuvryt't 114illj-tu tfl uu-trl vlon01u
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n'ttilnul : Retrospective descriptive

study rfiutioryoorn lrt:vtf, uu
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(Peritoneal dialysis) Qiurtiriunr:inr+rlu

r,ta {rJr u qur: nun::uinq m uovr,ro ffr-huq}rrr

[??Jnrlu T:uuaruront:nf,v6tjtvau d'i'uraiBr

-zarn:rrorfl m"urrri r finuruu v{.n. 2548 fiu

,, *orn']u, u.A.2552 (:vuvt':or 4 tJ)
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c1. 01n1tu0vo'lnl:ufl Fluuour,lU-luInn
;a f d

fi rfl unrr s Lm':r u tfl uuv{ f,u (Acute renal failure)

rtiu uru uourufrau flamrrvoonfiou

2. il onll mi'tqvrr u#ourJfrr-ifi nrt rtir
1uu f d v I
LANUNl']YIN?1U [qUUil NU IFIU tlJTUU [TUUN!

Creatinine dfi nnJnfi mruuniovtJruorq druou

mrurnruri K/DOQI 2003 guideline(u) uflv

modified RIFLE criteria 2OOl'\

a dY
n1:?tn:'lvl4uouo,u

i rn:r#flaryolirh1nulthir rofi a (Mean)

rirnjuuruuurrrr5lu (SD) unvnlSuu tfi uunrrn

umn riru i rn:r vrif, ou fl n ilr'r'rv{ lnr ulfl Fir nrru 6i

uo v5o u o s n'.r-r'.r i, urru f,ur{uiit o urlq{'u
Aaad,il r{ fl rl 0 9{ CIn1r5nu1 LFru rlun [Uun qu tf, u?,? rl

1!-tAd
uov[m rioiu nJiuu tfi uuniun ajrfiuru tfluUn fi

lnrulti cr,i-rqu*" tuTrJ:un:lr SI1SS Version 16
I au - u
lnrufiriufirn'rgvrudfifirfio p < o.o5

ruon'l?firnu'r

1. dr'nurucrj:vu1n?uovn?1lJUn?!40

{rJru
1u:ru,norm'uuri r fiqrurru vt.fr.zw

flu gt v{qun"rnil u.fr. 2552 vru{rJrurfinorq

1-15 iJ fiIfiifu nr:if,qdu rfl unrrvlnliu rfluuv{dir

idlfiiunr:rlr rinv n uvulm lnr u nr: drulmvru

uoo n 16o n uos/ra6onr:firulmvrrutjoufioutu

I:uu urur o n::u f, m6rJ: v ou ri o-um-n qu o:rt orfi

Ik*ru{thuvYrruun 28:ra Tnuuuorqroda 10.6 t

3.1 fl arq4uqaogfi t4 -r1 orqdirqnagfi 4 ti

rflurnnrru 14 rru (iouov 50) uovrvrnudu

14 Ta d'n:rdru 1, 1 iiodffi-huog'luir moifi ouAU U

i'urainrquo:ruorfi{ruru 3 :ra (iouoa 10.7)

ruovdrulraqjlfiir nr: du ri oErndr un o riru 1 lu

i'urainrqro:ruorf, iruru 11 :ra (iounv 39.3)

uonErnriuldiunr:du rioqrnl:ufl urur o6'uuin
A va t d'[nfirfisu miurfluern {'urainnimvrnu 5 :'tu

(tounv 17.9) orn,i'urainun:uuu drura toirg

otiruos 1 :ru ttovernU:vrvnor'] 1 t1u

(r-hu druludIrifil:nrJ:vir d'rurriour,rri'r

dioa n, oz.s lnutlhj:vifi 'ir ufi u u:ufi ur m oo n

drul: ntj:v4r n'rfr r,iu uul:nIm{r (Nephrotic

syndrome) l, i'tu (iouov 3.6) r,iul:nlnii

riruvorrvrufiuqn:rl.l Alport Syndrome ttov

tod tloo d (Systemic Lupus Erythematosus)

odruov 1 :ru (5ouov s.o; fiuldiunr:ifiqdu
E1nnlr Le'r v rfla Imfi1:uuurur o fii:rt uo vdu

, Q vv g- , va-?v a
Floil'rFl [[d Lndu]u) uonalnurJUtu'] rl tu td0 noon

iiprr:u 2 :ru (iouoa 7.1) iluilnrfl! 1 :'ru

(ioaov 3.6) rioriou 2 :ru (iouov 7.1) uov

grYnr t :ru (iouov 3.6)

2. a'In'tt[[f, voln]r[[6tnrJvrrrsafifin

ornlr uovolnrl ttfl Fruvnr: n fifi nzou
e h c i-- u d 1 a u )
,Ju't u tn nyl'tuEqu ruunl'l v tm?1 u LQUIJy{ CIuyt

,uu- 't
[fiiunr:r]rrinrn uyuLm ffJ-:udrulr,rdu'rfi'ru
arnr:fir6'ry 6o uru {ruru 15 i'ru (5ouov

53.6) ornlruouruflou uou:ru1rjIfi 5 r'ru
(iouov 17.8) rlnnlrvliloonuiooonflau 4 :ru
(touov 14.3) druornrlrosotntirflnudu'l

va
fi:ruov rdund'u unrrulumr:rufi 1

p
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n'r?lrJfi 1 o1n1:rovorni:rflFruflrunfifinuouftJ':ur6nfiifiqdurflunrrvlmrrurf uuf,u

a'l n'll [[n y o1 n1: $f, n\ryrl$ n afi n .iruau (N = 28) totJoc

oln1idlf,ru

Edema

Dyspnea, orthopnea

Oliguria

Fever

|aundice

01n1tu6ln$

Fever (> 37.8'C)

Vital signs

Hypertension

Unstable vital signs (Hypotension, dyspnea)

Volume status

Hypervolemia

Hypovolemia

Euvolemia

Effusion

Pleural effusion

Pericardial effusion

Upper GI hemorrhage

Pulmonary hemorrhage

faundice

Seizure

Angioedema (Wasp sting)

Malar rash

Vasculitis at both hands

15

5

4

a
J

1

53.6

17.8

14.3

10.7

3.6

21,.4

50

21,.4

85.7

7.1,

7.1

28.5

14.2

1,4.2

3.5

1,4.2

7.1,

3.5

3.5

3.5

6

1,4

6

24

2

2

8

4

4

1

4

2

1

1

1

Urine protein + urnfrqrr 11 :'lu (tauov 39.2)

rNunr?a1liiluftJrfiulufl f, fl1'tv 2 :ru (iouov

7 .1) nr'rEll fl dt't vv{u tfi n tfi o n ttnuillsu']ru

3. Hont?n??cytlofiauilfru-finrt (iauov 28.6) m:'rorlmmirvlrjuurfinrfionunu

il N nrr nrr Ell fl il1't ulu {Ll-t u lJ: fi ulufl m om uv{1r {ruru 7 :ru (5ouov 25) m:rorJ6fl'r'tvflutfin

rfiorrurrfioun'jr 3/FIPF urnfrqniru:u I i"ru
lioaov zs.o)

fl Nn.lr mrrEvrruriourJfrffi nr:du 1

-q;l'tuovrouoLuFlll'ruI 2100-2m/High power field GIPD irmu 8:ru
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Laboratory report
n'tilni?eilu

(Mean t SD)
Min Max

rirrJnfi
[[ovvni?u

CBC

Hematocrit

\ [hite blood cell

Neutrophil

Lymphocyte

Platelet

Blood chemistry

BUN

Creatinine

Sodium

Potassium

Chloride

Bicarbonate

Calcium

Phosphorus

Uric acid

Albumin

27.01 x 7.39

1.4,844 t 6,429

78.77 ! 1.4.35

18.41 ! 9.37

267,450 ! 1.47,223

143 ! 44.2

10.71 t 5.32

134.85 ! 4.11.

5.02 ! 1..1.6

98.14 r 6.05

16.24 t 3.23

98.14 t 6.05

7.41 ! 277

14.95 + 4.42

2.62 + 0.63

1,059 t 3,608

357.53 t 769.83

10.94 r. 18.43

21,4.6 ! 64.10

75.37 ! 42.13

AST (m:':o 15 :ru)

ALT (rlr'ra 15 :ru)

Total Bilirubin

Cholesterol (n:ro 15 :ru)

ESR (n:?1 16 rru)

15

4,790

51

2

34,000

55

2.5

126

3.1

85

10

85

1,.4

7.3

1.3

11

19

0.27

71,

13

42

31,730

96

35

663,000

220

25.10

143

7.2

108

23

108

12.6

22.5

3.9

14,080

2,820.0

53.2

307

138

o/
/o

/MM,
o//o

%

/MM,

5-20 mg/dL

0.5-1.3 mg/dL

136-1.46 mmol/l

3.5-5.0 mmol/l

98-106 mmol/l

22-29 mmol/l

98-106 mmol/l

2.7-4.5 mg/dL

3.7-7 mg/dL

3.5-5.0 g/dl
0-37 U/L

0-41 U/L

0.2-1.2mg/dL

< 200/mg/dL

< 20 mm/hr

4. flan1?nflcrf,urfiuf,rnu

rr:?Edon:rtr'rrilrr {ruru 22 11il

nu'iroom:rrrrd"lmrJnfi 7 ztu (iouou 31.8)

60 increased echogenicity

rurizurnlmilnfi iruru
110.9) uuuurnrlm rfr nndnJn fi iruru
; 18.1) tLovl'l11 Hydronephrosis

mr?auutf,oLm (renal biopsy) iruru
6 :1U ltlJ cellular crescent Inrlu rflu fg a
nephropathy 2 flU (ioUov 333) Post-infectiotu

glomerulonephritis 2 11a (ioaov 33.3)

Endocapillary proliferation uov Acute tubular

necrosis 1 f'lu (5oUNv 16.6) ttovlru crescentic

glomerulonephritis lilri Anvi immunofluores-

cence 1 :ru (iouov 16.6){ruru 2 :ru (iouov o)
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5. 6t'nilnuouRraylnars rfi uuilo"ului

il'r nlDruounrrslnrru rf uuil #utuj

(Acute post-sheptococcal glomerulonephritis,

AISGN) {ru-lu 6:-1u (iouov 21.4) touourr-t

6o Systemic lupus erythematosus {ru'lu
3 :ru (iouov 10.7)frrJ':u m:rIfin-umr:lufr 3 6-rrurruaulrl'r'ruvli-

4e);a1rquullouytlrutllnmNn no trlonrf,urauultiluq

nr?lufi 3 rflFrufi'ttl4quou1nr'tlurfuuvro"ulu{r-hu16nlmrrurf,uuyi.i'ufrlfiiunrlt1u-nfirrylulnr

ffirunua01n?ruldsufioil o9
elu?ueru?u :asf,s JAJAAVn'ltni?e[iluInuil?ucqg

Not known (Glomerulonephritis)

APSGN

SLE

Leptospirosis

Ig A nephropathy

Wasp sting

Dengue shock syndrome

Polyarteritis nodosa (PAN)

Snake bite

Renal calculi

Bilateral ureteric calculi

Nephrotic syndrome

Hepatic failure

1,4.2 Small size both kidneys

21.4 Complement S fir, aSO dter ilrJ

10.7 Criteria SLE 4/17 ilo

70.7 Lepto titer positive 2 :ru
7.1 Renal biopsy IF Ig A positive

7.1

7.1 Dengue titer positive

3.6 p-ANCA positive, renal biopsy:

Crescentic GN, negative IF

3.6

3.6

3.6

3.6

3.6

4

6

J

J

2

2

2

1

1

1

1

1

1

6. n1rinurfiil?tfinunrflirfnilnuilu
I

lnuacflanrtinur

{rJrulm'lra rf uun o"ulunr:flnurd
1vu u 1
ldiunr: firu Lnuruuo o n rdo nr (Hemodialysis)

riur,rurl 26 en Ern{rhu 28 rru Tnru{r-hu

13 :'ru (iounv 48.1) rarurflurJnfi 6rilr:0t4url

nr:firulnrmruraoonrrdonld {r-hu a :ru (taunv

14.8) nurflu End stage renal disease fraufrr

Chronic hemodialysis rio lnu r :ru 16e.jrfr'Fr

nJdiuulm1ur:d'rrioil'r {rJ'ru o flu (iauov 14.8)

ilutflu End stage renal disease urififlryrarriou

drlf,uir u 6u1fi nJ ai au rfl u nr: drul mvrruti o url'ou

(Peritoneal dialysis) Trrufrrtflu Continuous

Ambulatory Peritoneal dialysis (CAPD) lnu

t :r u Ifiiu nr: o.ir 6''n nJ ni uuImlu n or ri olr frrjr u

4 ilu (50uCI v 14.8) rfiuf,im Tnufiolraiorn

lflrfionroon (Dengue Shock syndrome) 1 :ru
m'u:ru (Hepatic failure) t :ru rfiurfiondnrflu '

(polyarhritis nodosa with pulmonary hunorrhage)

1 :lu ttoeufi'Unfiunorrin (Bungarus C-dd*,...

I



50 ulln! r{rtx0
3ls€ilsfllsfiurxi

lsr:ugrtrnnsatnu qgJr6 qsgxi

bite with rhaMomyolysis and cardiac r-thy.i"l

t :ru lnra {thuIf, rfi onoon16fi r nr:drulmvrru

uoonrfioniltvlJltu z niulu:tuvtror 8 iu
lurao {rJ-r u 16 ni nq m1nrtrlti:vuurir reverse

osmosis drndaudrulfi flrJlurf,usimorn
multiorgan failure {rJrudn g :ru ldiunr:
firulmrruuoonrtdonr t n{u rrdrrduf,imqrn

multiorgan failure njurYu

{rl r uiil fiiu n r : fi r uI nvr r r: tj o u fr o u

(Peritoneal dialysis) in"urrriu:niiifiEdufi z :ru

6o turfinrafiu 4 tJ rarin ro filoniu firJ:vifi

rioriou 21 1Fr urifirulnvrrudoufrou s iu

malfu nction) 1 6iu n r : ai r 6'rr rrr{lflI Br s FTo tJ ttl"le d

lriadu 6ul6n taiuurflunr:drulmvrruvoon tfi ort

!:vurru 10 iu (5 niu; uu'jr1mf,urJnfi dru

6n 1 :ru rflur6nraduorq 14 tJ ified'utflu

srp Ifiiunr:firulmvrrudoufrou (CAPDI fru rrri

rr:n rdufiim 2 t6ou rYnurnqrnnr:ii1:n slr
- 3; r ---

n't riuil ai nttdn tto u]Jnll n n tu ovluo 0l vl-lu tFlu

flanllvo-ntnt (Kebseilla pneumoniae > 10s)

:ruutu ft n r'iofr frr urariu o o nu ou aru druIm Gxit

site infection) ryrlluIfiiuurilfr8':uvfi r Auto-

mated peritoneal dialysis rro vld rnri outjr uur ulq
1 ,-.9

alnlr Lu ogu rtdv tduu'l Dl 11u 0u [ou trl Flu rl11'lu
;fl4LtAu5fiflryrarrir ur peritoneal fluid lriaon (Catheter

nr:rufi + uAnuruonr:inurtrou f,.ilru [lovleuu[']Nrtunr:r'n nnf (rflufrrJorrri)

HOn',Ilinu'l
.l'rueufirJag e" 50gov

(:rs)
Duration RRT (weeks)

(Mean SD)

Recover

Chronic RRT

Hemodialysis

CAPD

Kidney transplantation

Death

13

10

J

5

2

5

46.4

35.7

17.9

13.77 t 13.99

43.89 + 19.76

1.4.2 ! 25.78

nrmr:fi 5 uflFrud'r[umnr:mrutuf,lriru s :ru
cg

Tta RRT
u'lu
(iu)

Comobidity deufiu ARF

1.

2.

3.

4.

5.

Dengue shock syndrome

Hepatic failure

Polyarteritis nodosa

Snake bite

SLE

HD

HD

HD

HD

HD

8

1

1

1

1

Hepatic failure, UGIH

Hepatic failure, UGIH

Pulmonary hemorrhage

Rhabdomyolysis, cardiac arrhythmia

Active SLE, sepsis, respiratory failure
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7. nr:inuldu 1 lu{rJ'ru Methylprednisolone 30 un./nn./iu ulu 3'tiu

vruirfinr:ldviodrurarulqrourniou tufr,fiufiifiedulflu Rr€N (Rapidly progressive

tir uur alolu (r-h u 10 i'r u uo vfi {rh ufr ffry rulilf, v{

lrinuli {ruru 5 rru {iufir{rrunndtlrYu,.rd

nr:inur fir-h uIfi d'u uo nrutunr:rufr ou 
,- au

uonilnfrnnmtt,l inohopic drus (Dopamine)

Q vr - ;v a 1t ) a Qy
tuuu'ru 6 l'ru ilf,ruruliluv{tunuv }tn1rt14

nrtrrrfi 5 uflnuilflnrrinurf,r-hurfiurrYunr:ldrndoutirurarulounv#rpryrruf,r,rlu{rJ'lu

glomemlonephritis) {ruru 16 flu finr:rJinur
v . t u yn tr a

Fl d u tty{yr uyrlu tFtuu f, fl 1't s t{l rl n 9{!'t uu't tuyrtf tnu

flaor:v 2 :ru uovtd Double ] stent r,td'us.ird'n

lfiiuur Uralyt-U (Sodium pobssium cinae) rfroonr

-:v.nll [n nu? [d s Fl n nlunu n o u [y{yruynu rFlull f, f, 1'] v

flon't::nu'l drgrgrrufin
Ventilator support

no yes

P-value

PeaSion Chi-square

Recover

Chronic RRT

Death

Stable vital signs 10

Stable vital signs 8

Unstabel vital signs 0

Unstabel vital signs 0

J

1

1

5

0.035

8. n,lrf,nnlu{U?u
)-Y'

rfr ofr nrmrurirj'lufi recover Elnntt
a1 -'

rfl ulmrr u rfi uun iluilduqrnr]r rinv nr uvrulrt tto v

filurrnuqnnr:rr dialysis Ifi lu:vuvndltafi u

15.92 t 13.08 rfiou (2-38 rfiou) {ruru 13 :'tu

v{ufiil0t16fll?vilnfi 9 rlu (tounv 59.2) noru

rflu Chronic Kidney disease (CKD) stage 1

{ruru 3 :ru (iouov 23) uov CKD stage II

{ruru 1 nu (iouav 7.69) IrrufiftJ:fiulu
u vl -u fl fl 'r?v Iosn']'r]r FluLNu rl fl u

e-'



52 u2tnu t.!rtu0

cEarsnEnuind

ls.rutnuaR5a:nu 4tund $*nxj

aa
uil?q'l?tu

!tu- c J-- v 4
n]tfi nBlu tFr nnul uu'lu rnnil?UqQU tlju

lmrrurf,uutif,u (Acute renal failure) iilfiiu
nr:ttt.infl n trvrulm @enal replacement therapy)

lrr ui6 dialysis tuT:ulr urur o m::u fi vr 6rJ: s o u ri
)al
fiurflul:unu]uldnfiuQfi uuln 1,200 tfiuu
a u - aa r --,)-lu{uuinaud:'r?101u Luu-tuluuu[']o-r 4 u vl]J

Qlr^|: rrl,{fl rjT: nlm: vrairu rfi oufi qur uu u.A. 2548

fiuvrqunrnu u.A.2552 r,ru{ilrurfin iru'ru 28

:ru Qiuiounv so Ifiilnr:durioqrni'urainrdu 't

orqrqaiu 10.6 t 3.11 (4-1,4 tl; €iunr:f,nur

frqnriauov 32.1 (Ind'nrnurf,uundfu AISGN 6,

SLE 3) rououtJlLfluT:n1mlurum5oil tropical

disease iouov 28.5 (Leptospirosis 3, Dengue

shock syndrome 2, Wasp sting 2, Snake bite

t) I:n1mrl5u4fiiouov 10.7 (Ig A nephopathy

2, Nephrotic syndrome 1) uovnr:qrrrYu

tuvrrurfiurlodr?vErnd? iouos 7.1 (renal

calculi 1, bilateral ureteric calculi t) riiorfiuu

riu nr u,tmuoulm rf,uun ou1uTrrrru'ru'rd flu?Jo'r

- .;
uniuvri'[unr:f,nurrourJ:vuuri r??J?fiufluou

rNvnruv6) ruirnr:fi n ri{olun:vun 16on (Sepsis)

a a -Y , ;t
tauuv{ 0u Lunll a nuru u a n n1 u a1 nv r,r'lu}J'r

uo n qr ndriuluu nrl fi nurlu {r-h ufi 1 fiir nr:
u't 1J Ftvr Fr ltvtu L rl tfl 1uu E u LlJl'{u fl 'l t14 Flil il 1 E1 n

Birth asphyxia, Post cardiac surgery, acute

tubular necrosis frrinrfi nrmrunr:gryrdurir

lu{rhu Shock lunr:finurfluuirdltunluou
1a1v
tDl't1u tquuy{outnnElnnl?s Ltrlon Lflu lau!ilou

}.tlnfr q n (Acute post-streptococcal glomerulo-

nephritis) 6 11u (iouov zr.+1 fi(rhuiilri
vrl'rufl'tt14rr 4 flu (touoa 14.2) {iufi hematuria

dlrj:rur6nvrr:nu:nrfinu0yr6norq < 1 tl uov tflunrrvr4zoulnrrurfuul.f,uurnfinBr (5ouov

hi fi nrh ur,l du l.ir m-onirlq fr rtrin r ua 4z o uI mrr u 21.4) rououilr fio nrlvurrrrir (Hypovolemia)
)u
f,ufn mruud'uatfl Acute gastroenteritis (iouos

12.3) iouaurtl 60 lmdnlol (Acute post-

streptococcal glomerulonephritis) liouov tZ;

&rnu 4 roufluul 6o SLE (5ouov 10.1) drd'u

ii S 6o Infectious disease (touov 9.4) rrov

nnr::ruurufruortunqrn Malignancy Heart

failure [tov Toxin rfiuurYuluriruurerrnfi

5't uuluu ou Amal AG. rto s nruvtrnj:v Lr fi n !? rt(8)

v,r1J fl 'r lilrluoulrl?]u [Au!y{ f,u g durYl rr:n fi o

irurYu proteinuria filu frthuurfiruornr:

Sepsis (touov 46.9) Tumor lysis syndrome

(iouov 12.5) uov Hypotension liouov S.+;

fi:ruuruzou Rajiv S. unvnruvluil:,aLyll,i-f.
[quuv,rouItrl rlt']E tlt]J Irl}l LFlu-]00 0 Fl11u'l? Fr

yruirIm rfinrfu z riru ufir d'uriuor u,rmrirqsrflu
t,

naiu Chronic glomerulonephritis urnfioor ttju

Ig A nephropathy filLuqfrv{urouou}Jl 60

SLE 3 IlU (Systemic Lupus erythematosus)

Ourfi u(') lruor rumIm-lru rf,uuuou z oufr'u rr:n
I

(iouov 10.2) ornaqfry{!:ououul 6a T:nfirag

Leptospirosis (5auov 1O.Z) {iurflu hopical
)q

area luouElntuj]lnFls?u00n[quut14u0iln11

il:vnauorfivr lnu rlrnrril rfl uuo-n e v rfiu'irtu
-!"?-nllflnulufl't tuDlu 0u trl?1u tquuv{ 0u tn nElnI

fecondary renal disease ra5ol:nInr1 fi uCfi urn

6o Glomemlonephritis (touos 45-9) ttov Shake

bite (iauov 243) fi:ruulu?Jou Vivian M.

L!ovnruv('o) luil:s ryn oui5o minrvru fi 'l n4q

Im-rrurf,uuyio"u 3 o'ud'urr:n 6o Cardiac

disease (touov 38) Primary renal disease

(5ouov 34) uov hauma/sepsis (touov 28)
9a-7
LUn1tfl nBlUtJ'tFt?UO1n1tf, 1 riru n0

lJ?lJU.lnfiflFr (iouov 53.6) :ououilr fio ornrr
Y ^)U0un1-luultfiudu I (orthopnea, dyspnea)
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(iouov 17.8) uovflflfl'r'tuhioon/oonriou

(5ouov 14.3) orn-lruilnuddrfr'ru fio ntrurYu

lofingu (5ouov 50) nrrurYudir (iauov 21.41)

If, liouov 21.4) m:lav{u{rfiu (hypervolemia)

(io u o v as.4 Tnr unurirluti au rEj ar{nJ o nr (to u o v

za.s) rirludou rEio{lri'-fl0 (iouov 142) uoniln
&-)'
riuriuuuornr:unnudu t fi&rfr'rU fio fr1na6ou
u &a " * v
6'utiuiu{r rflufiou m:rqirun-ruilru 6w!nruuu

q vn I a u ) ' 
,)

[fl il0 tuzu1J2u trl']1u rauuv{ dur110u?u Lunl:zuaQu

uunTrn uosr]:v 6unrruiunirulunrrfi Er:oJ'r

nr:inurvl Fr uvruln (Dalysis; trru ravrrdu{rJru

u1 rnnalnu'l La-l'tu ttde 1ililUf,f,]-]voon
Y"4e

uonElnuuQ't ruurlougnutv'l rl ttovrl:']Q

irunruvror ruquo$Trnlrrriaiu lcro) rauo
ed-?d

n\r []JUlUnUAvilO'lnllUOU Ltrl't1U rAUUil NULL0v

r.Jfr ra o1: nrJ:v{r m-rri ouufirdt"r lnr u frousn
, -^; i^

!rs? rl rnu-lnuufl fl1'tvvr zununn ufl il]?vlJ0u
ul -

1l fl fl l-t en 01u nu uls? Fl n't"rlr FruLou rl du !l e'l r|

1:nlmlun:ounir nrrsfi nr n1?enlr rairu rfiuTrr

finilnfi

n1: rlr-rE do rrrrt'r? Filrr rfioti'ruifiqdu

14'rd'r ruquouTrn iluuulr[nt uovlmrJn fi (iouov

st.a) uulnfi nr: trJfi uurni oufl orl renal parenchyma

(5ouov 40.9) 6o rfiu Renal echogenicity

illnfrdn nulmrfrnfionJnfi (iaunv 18.1) tiu

r-iufi u nrru rioiuu or:i:n1rrlufrr-l'r u uo vv{u

n:'ruImliluyrou (Hydronephrosis) (iouov e)
) u . :g
ouutnBl F] 0u tlllvruvnu tFrulJ fl il1?v]luu-l Luvllu

1vv
r6ufl n nrr s rro v Idiunr: r.ir rt-nufl uE1n Hemo-

dialysis ufi'lornr:nud

lunr:flnunilfi m:-rq Ldolm (Rmal biopsy)

rfiuu 6:'tu v{U IgA nephropathy with crescmt

(iouov 33.3) {iutflu gold standard tounr:

nrlEifiEdu IgA nephropathy uovnl Post-

infectious glomerulonephritis with crescent

(5ouov 33.3) uu Endocapillary proliferation,

Cellular crescent udv acute tubular necrosis

(iouov 16.6) uov crescentic glomerulonephritis

dlriAn Immunofluoresoence r :ru tinr:ifiqdu
Pauci-immune rapidly progressive glomeru-

lonephritis (RPGN) i':urYu p-ANCA iifinr.tnfi

uovornr:ritJrufrfi prl.onary hemorrhage

" Qv -- v f A y q d
vn 1146'rlJl:n'tuEaunnililuuoutJlnLuInn n0

Polyarteritis nodosa Ifi o''uriunrrlaiulflo1rt

drillrndlu"lunrrifi{dunrrs RPGN Ifi uon

nrrviulnrnilrn rdu uu?vnulunr:5nurIfi €iulu

ffJ-lur1nnufi cellular crescent 6u1fiiuur M.thy-

lprednisolone pulse 30 mg/kg/Day ($uqn

1 g) f,rruruuoonrfionuru g iu finoioriu

rlorj udlunr:t r rinrvr nr uvruln(n "'") fi r uiu
f a uc) d t 4 I

Lrl?1UrAUUv{flULUInn il?UUlnt!Un0UU0U

nrtinulltu nurJ:snoufi lri1fi zu o (Supportive

treatment failure) fiornr:zounr':vrir tfiu

(Symptomatic fluid overload) rnfi o rr:luirunru

finrJnfi lnutqtrrr Severe hyperkalemia Ltas

Severe metabolic acidosis fr inur fir u urlrildrl n

d'ruarnr:uou Uremia turfi nnulfiriounir flrar!
nmfltfmntLmulrt Genal replacement therapy,

--._. J& v 1
RRT) fi ri'u nr: firu I nmr uv o o nr rfi o nr (hemodialysis),

nr: firuImvnutjouviou (Peritoneal dialysis) rro v

continuous renal replacement therapy (CCRT)

"jc) - it av"
6ulunr:flnurfl Lri 1fifi r CRRT rfiouErnrnioufi o

, 1. u d a a
ttov0untilf, 11411J rnn :?]J0uu n Nlnl 1u140

(rlruinq m rfi n1ilfiil:v6unr:nflunr:4 uo flr-lru
u A .--_ i --g a vn ;-
n'tu rnrou CRR'I tu'lourl4lJledlJn!uu'ruvl!

Multiorgan failure uov#rgryrrufivrlrjnuii
a a 3;. 1 e
Lunlr fl nulurtlJU'tu FlvlFrLrvuLrl n'lu't0

Hemodialysis 4ruru 26 nu lu zs :ru Tnu *
^ )vr -Y 4 e
viall[u]E1nnl?uvt r,ru-]u]Ju1 rnu]JlnQ1 Llurl0u
- - 

: den ;,au - 

t',

iufruuraon fr(rlru 4:ru frfiflrgurrilufrlmudu iE,

T



urr"nri rtu{
crs61sn'lsIuJnd

ls.:uaruran5arnu qsunS qSsuti

I

nr:fi r Hemodialysis uri rfluflrJrufr dryrgrru8vl

Li nuvi rLovfi Multiorgan Failure :ruvYu'ld rn-:au

ti':ur,trule [ovlfiiutrr inotropic (Dopaminel d'uriu

nlrfi "r CRRT ilrev rilllrufl ilni{ufrr-h un dudg9
q 

- Js 1
lunr: fl nurfl firu lmvrrutioufrou @eritoneal

*alysrs) tu:rtlr[:n 2 rlu ttrififlruilt Catheter

malfunction rrovtrJduurflu Hemodialysis 1 :ru

d':udn t :ru rfiufiimuflr CAPD z t6ou fnu

I:n Sff uov Sepsis ttov Respiratory failure

:furfu exit site infection nll1h peritoneal

dialysis rfl ui6rl r r-inrl r uvrul nii uau r v n utu r 6 n

fi nr:tdmru Tenckhoff catheter uirludoufrou

firurariu Cul de sac uovtUfiuurirurfirulm

rflu:vuv 1 rfiuurYunr:f,nurzou ]oseph TF.

[!0snruv('u) lumraigoruinr Tnrurirr pp lu16n

110 nu frrflu Congestive heart failure tllfl
;-
fr6n :ououur Fo Hemolytic uremic syndrome

,,or r.pri, Dllildld'u vluirfinTlvttrlndou

Souov 25 rflu catheter malfunction urniiqnr

rououlJ'r fio peritonitis lnuvrud'm:1n11Fl]u
v n v v du )v 1uu

?J 0 U fl lJ'l U fl tJlluolu n1:yl trl OU LFI1U vasopressulu 
ul o " f

rv{llvn't't}rFtutflilDlrll tFruilotrlllnllloFru'lm

iluiouos 51 (Survivai) ilu survival iounv 85

tu rruS, iouov 50 tu Sepsis unviouos 44

lu Congestive heart failure t'u n fir u rY! nr: fl nur

uort Vivian M. uosnruv('o) fiuudn:rntlrtlu

tou o v so lurirh ulmrr u rfl uuu d'ufllfiir nr: fir uImg
I u u tu I ) ,

vrluuouvr0u LFluf,Lr?'{uon! nnflv{ut-t}Juou ulj?u

lunr:fi nurfitfi'nJd uuqr n Hemodialysis

rflu capo iruru 6 r1u rdouornfirlrgrar

rirhjsirulunr:fi t chronic nRT 6u nhTnrrnr:

drulnvrrudoufr'owoun:vvri?ufi ioliilnu lrru

IfiiLnr:air fr'nr nJfi uulm uovtiu nurirr CAPD rio
f -Ir e A

on 5 :'ru lFruLililln1?v[lrlntouvr?uuru
uagtd- ilCIn-n:t]lrltunltnnulurruuruu l4luu'tFt

iouov 45.5, Chronic RRT Sotlnv 10 ttos

rfiu8im Sounv tz.g Tnufifitdufiimviuralrrfi

Multiorgan failure #ryryrrufi ulrirln fi uovf,urfui5

rYr nr:"ld rnd o udr urar utq "lunr: 
fi nurdd'm:r

- A 4 1t-
nltriluu-lFluoun't1n1lfl nul0u [u0ua1nLil]J

{rJ'r ura d'u air fr'prri":te ro stu{r-h u Sepsis Iri1fi

ilqr:rurfir nnf tu{rJrun{liifr chronic RRT

uuirfi n'rru umn riruz ou nrrtdviod? uur rltqlu

f,r-trufifirlryrat unstable vital signs rfiuuriu

(rh ufilrl1frvi otir uur utq u o vhifi rIrpraru ou

#rg ryr rufi vr o drufi riu &r 6'rgfl r u fl 0- fi (P = 0.035)

nrrfi nnrllufrr-l':unniufrlmflu t3 :ru
9l

ul ^14u-t'tUUlJ r,r NlJ il fl 't'lvyr 
r,r Ftun F| ud e n't'tlJ FruLNurl

ou uirlfiriunrrvlmdoiu firfinr CCr uirldrYu

CKD stage fi t Souov 23 ttov CKD stage

fi z iouav z.og

flflJ
9

1. fldrulmrru rf, uuvrf,ufi orni:?.rou

Hypervolemia lrniimn

2. f,r-hulm':ru rfuund'ulunrrAnulfrfi

fl'tL144Etn Secondary renal disease lrnfrqrr

3. lunr:f,nrcrddulilnrur:nuJiuuufi ur-r

tioumnriruzau hemodialysis ttov peritoneal

disease Ifi urrin:::viunr:trr hemodialysis tu

{rhuiifir1ruilt hemodynamic [!dv multiorgan

failure

4. l,tu mortality rate zauf,!-:r.ilmrru

rfuuud'ulunr:flnurii touos 17.9 lnurdu

f,imqrn Multiorgan failure

5. r.irj':ridlmrru rfl uurroufiImfruuoy

uqn I{RT {r rflufrou fi or rtrutsuvu't? rfr onnrrt

lnn{oiu (cKD)

6. nrrv Obstructive uropathy orndr

vru rfiur]o or': vlur6ntTuuulffiurJ:s rvr nlyru
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