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Table 1. Criteria for Organ Failure

Cardiovascular Mean arterial pressure<50mmHg : need for volume loading and/or vasoactive drugs to
maintain systolic blood pressure above 100mmHg:heart rate <50 beats/min:
ventricular tachycardia/fibrillation : cardiac arrest : acute myocardial infarction

Pulmonary Respiratory rate =<5/min or =50/min:mechanical ventilation for 3 or more days or
fraction of inspired oxygen(FiO2) > 0.4 and/or positive end-expiratory pressure >5cm
HO

Neurological Glasgow coma scale <6(in the absence of sedation)

Hematological Hematocrit <20% : leukocyte count <3,000/mm®, thrombocyte count <50,000/mm’ : disse-
minated intravascular coagulation

Hepatic Clinical jaundice or total bilirubin level 23mg/dL in the absence of hemolysis : serum
glutamic pyruvic transaminase > twice normal : hepatic encephalopathy

Gastrointestinal Stress ulcer necessitating transfusion of more than 2 units of blood per 24h:
hemorrhagic  pancreatitis : acalculous  cholecystitis : necrotizing  enterocolitis : bowel
perforation

Table 2. Age and Sex Distribution

Age Male Female  Total(%) i

<20 3 1 4 3 1. @ W MEDI HA AIYE

20-29 16 11 27( 18)

30-39 17 25( 16) % 1529F A7t 979(64%), 917} 55'(36%)

40-49 19 4 2015 A olgel BE AL ATAND. THURIER

o 2 o o 1529% 567°] Aldstel A A& 36.8%Hc.

>69 7 6 13 9 olF 604 o] 13 A= 38Po Ao 25%

Total 97(64) 55(3)  152(100) & AASHATHTable 2).

Mean age: 47114

Table 3. The Etiology of Acute Renal Failure

2. 2YLRE HHel

BAANRAY S Fee WA Wl 914
(60%)2 73 w3k, a4 UAo] 334(22%), &

Medical 91(59.9) 2 Ss7F 2040(13%), AF3A f4lo] 84)(5%)e &
Sepsis 31(34.0) o
Ischemia 19(20.9) }?ﬂt’::li e o o e /aro s
Nephrotoxicity 18(19.8) 4 heHNE AEHG4%), MY
Hemolysis/rhabdomyolysis 8( 8.8) (21%), 2 21%54(20%)°] AA 75%E ARG
Glomerulonephritis/vasculitis 6( 6.6) Q)3 g0 R Uuteln $£4(55%)F 94H24%)
Hepatorenal syndrome 3( 3.3) o] 7} WettH(Table 3).
Hemolytic uremic syndrome 3( 33)
Cardiac failure 2(22) o
Multiple myeloma 1C LD 3. NE 4y U Aadel

Surgical 3(1.7) 152% AdAayel "esigd = 1129
General surgery 18(54.6)

(74%) elev] oj7bd EAEA ol 91(60%), &

Trauma 8(24.2)

peritonitis/pancreatitis 4(12.1) A 400(26%), A& FRY QY TP (CAVH)

Cardiac surgery 3( 9.1) o] 54(3.3%), A&AH HYd AR Y(CVVH)o
Obstruction 20a32) 1261(8%)9 1 HEH AR & BHE 4091(26%)
Obstetric 8( 5.3)

o] tHTable 4). Ald WRog: 7|HAHY o3
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7} 196)(34%) 2 7 Wk, 2 Og A¥Fol 174
(30%), 191 AL 29, ABFEo] A2 491(7%)
K Table 5).

Table 4. Treatment Modalities

Hemodialysis 91( 60)
Peritoneal dialysis 4(2.6)
CAVH 5(3.3)
CVVH 12( 8)
Conservative 40( 26)

CAVH : Continuous arteriovenous hemofiltration
CVVH : Continuous venovenous hemofiltration

Table 5. Cause of Death in 56 Patients with
Acute Renal Failure

4. MERN AT R

g $Hozs A, ¥k, w2, ¥4z,
gF F94¢4, 599 pH, 8% JEEX, ¥ TEA,
A4, AY, F8A AHE, 4 ASFAF, R
HF gA3a 3 e ¥4 58 AESH AT
3 freld Aoirt gileh 2y 60 ojdkel v
o], NRAL ¢, €4, ARDS, 43# &9, UFs
£7) AR, LA ARS, ARANA AL, DIC, A9
¥¥ creatinineX, 9 L ¥H<70mmHg), %
ARAE AEBA FA, 3F 34, A3EH F,
A8 s B, 937188 4, APACHE I A+
5 AEFH AbFEtel feojg Aoyt AU
(Table 6-9).

5. Logit scoreS} AlY# Of&

Underlying disorder 19(33.9)
Septicemia/Septic shock 17(30.4) e Byoz Soido] AW 14709 AAE
Non-recovery of Renal functon 7129 DEg 24 dAE T5 AW, ABEEI] AE,
Hemorrhage 4 7.1 604 olatel po] F 4719 QIAERMe] FARIEA
Treatment withdrawal 47D P19 AE Ao d¥E A E EPHY 59
Other 1019 Z i olEE o83 F# Logit equation o
Total 56( 100) &3 p}
Table 6. Univariate Analysis of Prognostic Risk Factors in ARF(1)
Survivors (n=96) Non-survivors (n=56) P-value

Age (years) 0.02

Below 60 78 36

Above 60 18 20
Sex NS

Male 61 36

Female 35 20
Urine volume NS

Oliguric{ <400ml/day) 69 44

Non-oliguric(>400ml/day) A 12
Duration of oliguria(Mean £ SD) 72+44 59+29 NS
Etiology of ARF <0.0001

Medical 66 25

Surgical 11 22

Obstruction 12 8

Obstetric 7 1
Number of M.O.F’ 064+0.82 1.91+1.03 <0.0001
APACHE I score 13.714.85 200+£4.80 <0.0001

*‘M.O.F : Multiple organ failure
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Table 7. Univariate Analysis of Prognostic Risk Factors in ARF(II)

Survivors (n=96) Non-survivors {n=56) P-value
Hematocrit(%) 31.1%81 2891+68 NS
Peak Serum creatinine(mg/dl} 12.2+£34 99+376 <0.0004
M.A P(mmHg) 1114243 102+33.1 NS
Arterial pH <7.20 or >7.55 5 6 NS
Pa0z(mmHg) <70 19 28 <0.0001
Serum Na(mEq/L) <125 or >160 15 4 NS
Serum K(mEg/L) <3.0 or >65 13 14 NS

Table 8. Univariate Analysis of Prognostic Risk Factors in ARF(II)
Cormorbid condition Survivors (n=96) Non-survivors (n=56) P-value
Coma 1 11 <0.0001
ARDS 7 18 <0.0001
Seizure 3 5 NS
Required antibiotics 43 34 NS
Pneumonia 7 5 NS
Acute myocardial infarction 2 2 NS
Gastrointestinal bleeding 21 21 <0.05
Ventilatory support 3 24 <0.0001
Need for vasopressors 5 26 <0.0001
Need for antiarrhythmics 1 4 <0.05
DIC 5 9 <0.05
Table 9. MOF Analyzed in Survivors and Nonsurvivors in ARF

Organ failure Survivors (n=96) Non-survivors (n=56) P-value
Cardiovascular F. 8 26 <0.0001
Pulmonary F. 11 27 <0.0001
Neurological F. 2 7 <0.0001
Hematological F. 5 8 NS
Hepatic F. 17 16 NS
Gastrointestinal F. 19 22 <0.009

Z=-2.04+1.32(1}e) +2.18(H 81D +2.88(AUF &
F71AHE) +3.28(EF)

P=e*/(1+e")

ol 604 Bl 4 0,014 AS 14 Wil
g3, Jdeale Wzt EAds A4 18, EAE
7 FE A 08 WYst 2 e WAL o F
8} Logit score& T3l th Logit scored] ¥ ¥zt
zo Bo|2g THOoEA AEF ALE 43 #
Qe FHL Fig. 13 23 o] d&FAdAM logit
score7t 029w H) WAEE 75%, H BT
82% ot

o]A§& ROC(receiver-operating characteristic)
Fxoz FAEH Fig. 29 &k ROC FddA F
o}Z logit scoredlA WHEe Eolxeo WE
el Fed $%4 &(false-positive rate)o] i
HY & Folxrt Fr1HY, U &(true-positive
rate)ol 48 F WUPAES #ide g ¢ F

AT

3 &

FAAE A G AP ofF 8100 ¥ FHE
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Fig. 1. Sensitivity and specificity of logit scores for
predicting patient survival and death, res-
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Fig. 2. ROC curve of the logistic regression equa-
tion for survival and death.
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= Abstract =

Analysis of Risk Factors and Prediction
of Mortality in Acute Renal Failure

Hyun Soo Sin, M.D., Young Ho Sin, M.D.
Il Se Lee, M.D. and Moon Gyoo Kang, M.D.

Department of Internal Medicine, Sun Lin Hospital,
Fohang, Korea

Jun Seug, M.D., Sung Bae Park, M.D.
and Hyun Chul Kim, M.D.

Department of Internal Medicine,
Keimeung University Dong San Hospital,
Daegu, Korea

Objectives : Over the last 30 years, despite the
increasing sophistication in medical care, the mor-
tality of acute renal failure(ARF) has remained vir-
tually unchanged at 40-50%, but the reasons remain
unknown.

This study intend to identify prognostic risk fac-
tors influencing survival and predict the mortality in
ARF patients.

Methods : We retrospectively analyzed 152 patients
with ARF who required renal replacement therapy,
or whose serum creatinine level above 5 mg/dl, from
Jan. 1988 to May. 1995. Multiple factors which may
influence mortality were evaluated by univariate and
multivariate analysis.

Results :

1) Of the 152 patients, 97 were male and 55 were
female. The mean age was 47 years and the overall
mortality was 36.8%.

2) Based on the univariate analysis, age>60 years,
cause of ARF, APACHE II score, number of failing
organs, peak serum creatinine level, PaO; coma,
hypotension, ARDS, GI bleeding, ventilatory support,
need for antiarrhythmics, DIC, cardiovascular failure,
pulmonary failure, neurological failure, and gastroin-
testinal failure were all significant factors discrimi-
nating between survivors and nonsurvivors(p<0.05)

3) By multivariate analysis, hypotension, coma,
ventilatory support, and age over 60 years were
significant independent predictors influencing sur-

vival in ARF patients and logistic equation and logit
score were as follows :

z=~2.04+1.32(age over 60)+2.18(hypotension)+2.88
(ventilatory support)+ 3.28(coma)

P=e/(1+¢€")

4) In ROC(receiver-operating characteristic)curve,
when the cutoff point was 0.2, maximum sensitivity
was 75% and maximum specificity was 82%.

Conculusion : In ARF, prognostic risk factors for
mortality were age over 60 vyears, hypotension,
assisted ventilation and coma. The logit score by
multiple analysis is a reliable predictor of mortality
in ARF patients, however the further studies are
required to confirm these results,

Key Words : ARF, Prognostic factors, Mortality
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