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F4) Beljstel
sloi} ol e
THJang, 2001). 3], Aol=sa=L
AA713bo] Frar AFgEo] Wl
Z28hS Hoj(Seferian, Carson, Pohlman, & Hall, 2001) &&
o] "ojxl= ZoR wWoxm, fSo] HTols AHA VI3
o Wk el A SelgR el s g
HoAANS = QAT 2)THTan, Tan, Goh,
Yap, 1998).

ole] we} AolFEkAt AFe] B <)
WA B4 TR BAS A U Pt F8A
Aol ddets 8o AFEE A8 Hrkeks Zlo] AlAl
3 YrHPollack, 1992). =}e] EE2 Hrlgtogn A
A, AFAEE ok F A= IS F o FH3) /\115“—5}
o g9 EF % PHIE Histelu AFd AdS 5E
Aoz ZFgst 4 glor(Jeong, Kim, & Kim, 2003; Pollack,
1992; Shann, Pearson, Slater, & Wilkinson, 1997), &4, 2%
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PRISMS 1988'd Pollack Sof <] 7ft=le] PRISM 1
(Pollack, Patel, & Ruttimann, 1996)Z /A H =42 Aolss3t
28] AFgE dSEt AT E Whe TR gy 88
Ho] gt 78y PRISMS th39] 2 7} 1%@% 7}A 1
=, AA, PRISMS] 7R S8 1A 5 24431

QB obF AR 24417 el AbsHE 397} wek A}
e o ZF| Rk APY ZAe AIE jidsitty O ¢

%lo{(Gemke, & van Vught, 2002; Shann et al, 1997) H7}A]
e dhdAok & FAert Ada, =4, 2443 W TP A4
[e1Xe)

oLo. ZAXXZ 7)Eal7] uio| olgo] o] x| oke AL
122]3koll 4] 24A13F jof] AEj7h ofstu|o] o]® QI AMYE
o F7hE & gl elrel Wol A=A Ao} # 4
21 0 m(Gemke et al., 2002; Shann 1997), A1A), PRISM
Mz 7)g=wr W) 7 o Sojuar 553344 (Shann
, 1997) A Fo] ojg# AofelAl A5l ofHY Fety
17} 2o, YA PRISM 9] o SAES 3817 §)
A7) e ABEE AR Bk A
O]E}(Shann et al., 1997).
PIM& 1997'd Shann %of 2J&f 7i2wo] 2003 Slater,

et al.,

o] Ayl SHelA e 9T zolE KA ¥ Shann} Pearsone] ©J&] PIM 2 7)H= o] ofm o]

T Yt S8 A8 9 el AEds ﬁ.‘%@ii H] A F3A A57F AFEL O ATt ojwst AE e A

W& 4 9thJeong 5, 2003; Shann 5 1997; Tan 5 1998). < FAoR AolzdAbde] sk BE dAES dde

olgfgt Aol wet ALolsdAte] 9FLEE Frkshr] gt 2 GHer A8 F YT F847 Holgd RS

E% Pediatric Risk of Mortality(PRISM)(Pollack, Ruttimann, + Eo]tKSlater et al., 2003). Z1#y} o] =SS OiEE

& Getson, 1988)9} Pediatric Index of Mortality(PIM)(Shann AR e w7kl A kR Flo] oy wliEe] 9&
5 1997) o] 7EEo] AFEE L Stk 87 Aolx Qlsk £ B A7 Al71E & Q1o

FR0{ ‘' AO0tSEHL, PIM I, EfEE
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(Pearson, Stickley, & Shann, 2001), T =7}t sfets A
o] F3AA 7F B Aolm I3 Aol "old Sk
ItiBeck, Taylor, Millar, & Smith, 1997). uj2}x] o]zt &
AZ A3t s B AMgstaat sk dlYg A
o] FEA A AR Aol =0 EFgAS AES B
ZF4jo] As)E|ojol sHCHPearson et al., 2001). oJ7|o]|A &
sh= g Edt EAERd E(criterion validity) S 2Ju]sh= 7o
2 A WA SRAR Ale DR TEee
o]tHSchulte & Perera, 1993). ARFA S 2 E}FE= 4
BRI, SFHEASIZE, SOl el
£5)9 Z2FF4, ROC(Receiver Operating Characteristic)

et s& olgsto] H7He 4+ Qlth(Jeong et al., 2003;
Pollack et al., 1988; Shann et al., 1997).

TelAE el T8 Bele] Aok et AFe
H7F =7 ghdAdel w3k AT wlEeh Aejolm ES
PIM 113= 2003139 71 =17] witel] =uj9] 4
ol gt 7t o] FolA A k=,

o} A EHolut gxp SAJo] WigtE 1 glovrw SISk
AREStaAF & wii= Halo] As ARk o]
CHPollack et al., 1996; Slater et al., 2003). o] & A al=
TEA o] QAT LofAlE tio® BlwA ARge] 1Hd
Sl Al A TFestcta <2zl PM 7} Z3
ERETE BEeHE Frlste] o9 34 &87sA
AAB AL & AFE AESHA HAow FAAR] 3
ohet 2.
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¢ AR ES M T9 ASARET

AgwlE P,

-+ PIM L9} B EAR(E, S0k, ASE
FTEFEI ROC A4S 3t
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of wh ApgetEo] Eebd ¢ QlorE ME UE AE
TFerglon, T SIS HFT ATtde® siglth

a2 717re 20043 1€ 1595E 20043 3€ 159714

0GR At AR FEHoR AsFHE SIITh
WA 28 A ERE 20029 1€ 19%E 20039

129 31Ud7bA 9] Qe ol AyidriEe] A%
b AE elstal o5l et oFTISAE AAelh o
29 JNVISAE ARSI TEA A 1ARE o9 #
[e]

olgs PIM I oJZAb3ES ot 59 FA A
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=
HE AP e AR FEsiih o, ZFge] glof ¥
A Be= Y F 24243 ol ARgeie] APgRIgA 7z}

Ao s ERelvh AT EHe PIM

M GA A B QL dxbe] F3H3 S H<Appendix
1>, PIM H(www.sfar.org) 7. &2 <Table 1>o] AA|a}3iTh
PIM II:= 10709 Wiz #48E 2AAE FArgoz o
APLES AXxkel=d 1 HY9E HA 0.1%004 H1 100%7F

Aole, olEAbgEo] F254E B9 At AFee Ay
o %ol ¥8e ovlgnh
NEEOSETS

A% 2FE= SPSSWIN 10.0 EAZZ 7S 0] 83514
Aatglon] FAAL A vk 2ok
e s Y froaE @ 054 45 A
© AR SRR ke 542 Nl

s, A EApAtES T HA A APgow

AtelFE o] &ate] APEES TSIt

- AFEASE AEARE Autd 549 Aole TS
3to] A3
- PIM 19 gg=s sjetalr] el 3, AArGE}

PIM Lo} e ZSAbTE3e] AaArs AArEATFE
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(Table 1 PIMPediatric Index of Mortality) ||

, Values
Variables (1 if Yes, 0 otherwise) Beta
Elective admission Yes / No -0.92820
Recovery post procedure Yes / No -1.02440
Cardiac bypass Yes / No 0.75070
High risk djagnosis]) Yes / No 1.68290
Low risk diagnosisZ) Yes / No -1.57700
No response of pupils to bright light (> 3 mm and both fixed) Yes / No / Unknown 3.07901
Mechanical ventilatio n(at any time during first hour in ICU) Yes / No 1.33520
Systolic Blood Pressure (mmHg) 0.01395
Base Excess (mmol/L)(arterial or capillary blood) 0.10400
Fi0,%100/ PaO, (mmHg) 0.28880

+ Logit = (-4.8841) + (valuesxBeta) + [0.01395 x {absolute (SBP-120)}] + {0.1040 x (absolute base excess)}

+ {0.2888 x (100xFiO,/Pa0,)}
+ Predicted death rate(%) = e %/ (1+e"°%)

1) High risk diagnosis.

@ Cardiac arrest preceding ICU admission

@ Severe combined immune deficiency

® Leukaemia or lymphoma after first induction

@ Spontaneous cerebral haemorrhage

® Cardiomyopathy or myocarditis

® Hypoplastic left heart syndrome

@ HIV infection

Liver failure is the main reason for ICU admission
® Neuro-degenerative disorder

2) Low risk diagnosis

@ Asthma is the main reason for ICU admission

@ Bronchiolitis is the main reason for ICU admission

® Croup is the main reason for ICU admission

@ Obstructive sleep apnoea is the main reason for ICU admission
® Diabetic keto-acidosis is the main reason for ICU admission

Solk, FASE S50 F2EFES TS
th. ol HSAPLE 10%, 15%, 20%, 50%, 80%, 12
PIM Lo Zabgs AA B9.5%) 2 ARl Hat
(524%) & BAAFTE sto] 27te] B ALt 28
&< ALtk A, ROC Adsha S T3kt

.+ AWty EAe] we} ROC FAshddd EFEIAGE
TR

a3 Zit
UBKE SN0 [ AR

T S48AH T 60AHEIZE APESE] AFEES 10.9%%0Th
<Table 2> APEES AER HHS o P27} 10.7%, =7t
113%=2 AA7} o7t 2o A= %Elf& ztol= 1%l
of AH2 0191729 HHAR HAdH2 31.771¥E0|3 1,
o2 AxToT THINS u APIES 120~1917H 1 o] A
304%% 7P Eokor e mE APgEClE fod Afol
7} QT £=24.23, p <.0001). D t]&tmH <o wfﬁlﬂr%u
AF7L P distu Yo FFAE ojdste] P tfstug Azt
D tistw e FHeldt Fede] A% 9 A5do] A
stoha AaE T wEbA, AT oiidel 4309 Sk 7k

CistebEsta| x| 35(1), 2005 2€

Aol A ABIHEEQHANIAN T FeAFE EZAE
T Jorg ol we} FEate] AWESith WA IuadE
2 AR T%)O vIEl HIAAB5.3%) N FesiAl =&
APLE-S KUK 2=112.82, p<.0001). A F3}E AFgE] B
S HW<Figure 1> 9|upA] $x1e] Ffoli= PIM o] oA}
W&o 15%0]atel A= 1%u]9he] APgES Ho|X|RE 1 o]
) F431 /\}uLEo Z715 Ho] o|ESAPEEo] 70%0]A

)

1
= S wel Wi, b At 7ol
NZANEO] Z7)e 1 e vl dds bt

o A}‘ﬂ 338%% & T AT 1.8%K EP %’r SHAl %‘3&
(%=117.41, p<.0001). %}Nﬁioﬂ 2 AMET §o3E 2)o)
2 REU(2=119.99, p<.0001), oA xyl % 73%7}
38I%Z 7P £, sHAe S A9 30.

g ATt 1.8% & O]‘”E}. Ad71zEe] Wl 145
122401303 Bt Ad7IRE: 6.9l ey ALV 1 o]
el 2759 Afole] sz &4 &

SR 19 ojujolM 44.7%= 71
1ol A AL SUkshEA Ak o r AbdEel
F7hebs A% Bol BAHOR foF AolE HATK A=
102.56, p<.0001).
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23 & 2
(Table 2> Mortality rate by demographic characteristics
characteristics All Survivors Nonsurvivors Mortality Rate X
n(%) n(%) n(%) % (p)
Sex
Male 291( 53.1) 260(89.3) 31(10.7) 10.7 0.06
Female 257( 46.9) 228(88.7) 29(11.3) 11.3 (.813)
age(mon)
<1 65( 11.9) 61(93.8) 4( 6.2) 6.2 24.23
1~11 212( 38.7) 197(92.9) 15( 7.1) 7.1 (<.0001)
12759 169( 30.8) 151(89.3) 18(10.7) 10.7
60119 56( 10.2) 47(83.9) 9(16.1) 16.1
120~191 46( 8.4) 32(69.6) 14(30.4) 304
Medical department
Surgical 409( 74.6) 398(97.3) 11( 2.7) 2.7 112.82
Medical 139( 25.4) 90(64.7) 49(35.3) 353 (<.0001)
Operative status
Postoperation 391( 71.4) 384(98.2) 7( 1.8) 1.8 117.41
Non-operation 157( 28.6) 104(66.2) 53(33.8) 33.8 (<.0001)
Location before ICU admission
Operating Room 391( 71.4) 384(98.2) 7( 1.8) 1.8 119.99
Emergency Room 95( 17.3) 66(69.5) 29(30.5) 30.5 (<.0001)
Ward 62( 11.3) 38(61.3) 24(38.7) 38.7
Length of Stay(day)
<1 47( 8.6) 26(55.3) 21(44.7) 44.7 102.56
275 302( 55.1) 290(96.0) 12( 4.0) 4.0 (<.0001)
610 136( 24.8) 129(94.9) 7( 5.1) 5.1
= 11 63( 11.5) 43(68.3) 20(31.7) 31.7
All 548(100.0) 488(89.1) 60(10.9) 10.9
iz LN | dir. Pabgai KAl
hIL_-::IIl - . canas) i Aagl %
an [ —T T = C—I M. ol Dest n
an = sfis =8 i e I i of Sy bici [ a0
—l— Murlaily M
] &0 = 1]
1] 3L ]
] 20 - &0
10 2 A 20
i o I in
1 15 / T
n [ 0
1]

(Figure 1) Relation between predictive death rate of

PIM || and mortality by department

PIM 112 EIEE

o AANNGET} ASAPEERL FuATe RESAEH
<Figure 2>9} 7Zo] AAAIYES =
7¥ere|| Wt Z1ste] AAAPLET ASAPTE 7] AE AR
r=929(p<0)% 3, EFESAFEH= 1LISE PIM ITmge] A4
AR OB Sk Fshs Zlo® UERT<Table 3>
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aredicied dewih raie of PIW |

-

(Figure 27 Relation between predictive death rate o
PIM || and mortality rate

(Table 3) Correlation coefficient and standardized
mortality ratio SMRD between predictive

death rate and mortality rate

correlation coefficient standardized mortality ratio(O/E)
=929
(p<01)

O; observed death

1.15

E; expected death
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(Table 4) validity index and correct classification

Predicted death

Correct Classfication

ate Sensitivity Specificity (+)predictibility (—)Predictibility Rate (%)

9.5% .88 91 56 98 91.4%
10.0% .89 92 58 .99 91.6%
15.0% .85 95 .66 98 93.4%
20.0% .80 .96 .70 98 94.0%
50.0% 47 1.00 .88 94 93.4%
52.4% 45 99 87 93 93.2%
80.0% .30 1.00 95 92 92.2%

o ElEAFo} S FE

<Table 4> AA tiAre] PM I oSApts Hi79
9.5%3} AFgAES] SSArdE Wil 524% 9 ASAMLE
10%, 15%, 20%, 50%, 80%c|Ae] wAw, & =
5, 55 ES $2ERES AAE Holtt olu, <A}
T 20%04 FHASES 7007 tha Wr)E v 9l
A=} Solx, SAASETL 80o)doln &2 TS 94.0%

= 7H8 ek
e ROC =AlshdA
PIM Lo ks epgies grkeh] 18 ROC adsha

2L Ak A3l 954(95% CI=.919~.989)%1 Ti<Figure 3>.

Al P Cl= i ]

(

ROC : Receiver operating characteristic
AUC : area under the curve

(Figure 3> ROC curve and AUC for PIM ||

~1000]9l oM, TFEIAIYRE 11 vnkah 1117 2elA
803} 955 1WT} zro} mprfE=Asked T, 1259709, 60~119

Cistzt= &3] x| 35(1), 20054 2€

AL, 1201917020l 120, 1,10, 1722 15TF AN a5
Astolrk ARER Bols W ROC A8 a2 g3
A 94, WEpAllA 90019l o, BESAMEEI 93] 63,
Ul 14290 pEefids Hoke o s 3 A9 F
AstaAe dlel FEshA] @ A
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(Table 5) AUCs of ROC curve and mortality ratio by

demographic characteristics

AUC of ROC

characteristics curve(95% CI) O/E
Sex
Male 93  ( .8671.00) 1.18
Female 99  (.9771.00) 1.12
Age(mon)
<1 98 (.83971.01) .80
1~11 87  (.7471.00) 95
1259 98  (.9671.00) 1.20
60119 1.00  (1.00~1.00) 1.10
120191 95  (.8971.01) 1.72
Medical depatment
Surgical 94 (.8471.04) .63
Medical 90 (.847 95 1.42
Operative status
Postoperation 91  (.7571.06) .50
Non-operation 92 (.87 .96) 1.39
Location before ICU admission
Operating Room 91  (.7571.06) .50
Emeragency 94 (.90~ .99 1.12
Ward 89 (.80~ .98) 1.97
Length of Stay(day)
<1 1.00  (1.0071.00) 1.50
275 99  (.9971.00) 92
6710 98 (.9571.01) .64
=11 80 (.66™ .92) 1.42

O; observed death E; expected death
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= 7P EskTh BESAFIE 19 ol A 150, A Aur S w} Este] mEsPbgHlE Avingivh 1
7IZe] 275091 B4 .92, 671091 A .64, 11 o]l Ak, el $kEe] wiREs AASIE 60191782
745 142300 A FEd A o2 A HEd SEEE T B
aear A7zl 1 ok 11 o]l A9-9] AFgHl=
= 9] 1tk AX 253438 Bl wh, 3] AkEo] i
& 2B 1d vte] AR Fad o B9 QEAAE
B Aol 5 5484k F 60ALE7E ARgEle] 10.9%2] Aol AVl 610Ul Aol REFANEH

AFTES B o= 959 /) B 2ole@AdE e 7b 15} Zopx] PIM 17} shef 3 gs wsiet.

©F 3t Pearson 5(2001)9] IG45.08.5%)eF w]=r2] 327)
A S gt oZ 8t Pollack 5(1996)°] A
T(227164%)°l vI3l tha A dERsTE 12y Pearson
5(2001)2] Aol BlE| & AFelxE rhEglo]l EHAste] 24

AZE el Abge] BelEl 39S Aom Histld Mk
Pollack S(1996)¢] Aol A Aw|2WEF9 3219}

T JATIREe] 2A13E o]l SRS el Alelst

goit B ATellE QAN AiaYET BT T3
o A1) 1A ol A3E 2L e 3]
ol gl e F 0w R, T OIE sl

9 9= A% e

Zrofoll ] AR /\P‘%}%Oﬂ ‘%e

7 Yun(1989)9] el del7} ot AFgEe] ot
S B Tan 5(1998)¢] AFelME 1 H% PIREL 79 A
TEO] w7 s EAMeE folste etk ey
B Aol A7l FUHgel wet AbTEe] Tt 1
A, ol 2 AN AelgaAbdS At FeAkd
ol et soks I HdoR Ste] wsoht FAb e
AE A A mRe] Alohs digRtel Al Algfstar
w3 AR APIReR FEE S8 JAs ATl £
FE] HEoz Azt
2 qeld M Lo} egemg AAAbdEs d5AhgE

k0] AR, BESAE, EBEASYE LLEFE Y
ROC =Adstiz ez ristgict. WA, PM Lo o Sapg
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APggol S7ketel M L7} AdAla)
T Aee Btk @9, P M9
%o 20olatel o A 1O 20~
30% ol 53.0%°] APGES Hol ¥ AgiEde] A
GG ASAFEEC]l 20730%U ol Eok Zéﬂ’dh
N%8) AFAES Yok Ro) vy ¥ Aoz HztEn:
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LISZ PIM T2} 2aabgas ot #3938 ek &
Zolls sdg FeAole} striete $kake] SAdel wet et
gE7t g 4 Qomw 7t B4 me st ¥
o] g E £Xo] FrlE 2E 1 3o](Jeong et al., 2003),
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Evaluating the Validity of the Pediatric Index of Mortality II
in the Intensive Care Units

Kim, Jung-Soon” - Boo, Sun-Joo?

1) Department of Nursing, College of Medical, Pusan National University
2) Intensive Care Unit, Pusan National University Hospital

Purpose: This study was to evaluate the validity of the Pediatric Index of Mortality II(PIM II). Method: The
first values on PIM I wvariables following ICU admission were collected from the patient's charts of 548
admissions retrospectively in three ICUs(medical, surgical, and neurosurgical) at P University Hospital and a
cardiac ICU at D University Hospital in Busan from January 1, 2002 to December 31, 2003. Data was analyzed
with the SPSSWIN 10.0 program for the descriptive statistics, correlation coefficient, standardized mortality
ratio(SMR), validity index(sensitivity, specificity, positive predictive value, negative predictive value), and AUC of
ROC curve. Result: The mortality rate was 10.9%(60 cases) and the predicted death rate was 9.5%. The
correlation coefficient(r) between observed and expected death rates was .929(p<.01) and SMR was 1.15. Se, Sp,
pPv, nPv, and the correct classification rate were .80, .96, .70, .98, and 94.0% respectively. In addition, areas
under the curve(AUC) of the receiver operating characteristic(ROC) was 0.954(95% CI=0.919~0.989). According
to demographic characteristics, mortality was underestimated in the medical group and overestimated in the surgical
group. In addition, the AUCs of ROC curve were generally high in all subgroups. Conclusion: The PIM [I
showed a good, so it can be utilized for the subject hospital.
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(Appendix 17> Coding rules. These rules must be

followed carefully for PIM || to perform reliably :

1.

2.

3.

4.

5.

6.

ch

Record SBP as 0 if the patient is in cardiac arrest, record
30 if the patient is shocked and the blood pressure is so
low that it cannot be measured.

Pupillary reactions to bright light are used as an index of
brain function. Do not record an abnormal finding if this is
due to drugs, toxins or local eye injury.

Mechanical ventilation includes mask or nasal CPAP or
BiPAP or negative pressure ventilation.

Elective admission. Include admission after elective surgery
or admission for an elective procedure (e.g. insertion of a
central line), or elective monitoring, or review of home
ventilation. An ICU admission or an operation is considered
elective if it could be postponed for more than 6 h without
adverse effect.

Recovery from surgery or procedure includes a radiology
procedure or cardiac catheter. Do not include patients
admitted from the operating theatre where recovery from
surgery is not the main reason for ICU admission (e.g. a
patient with a head injury who is admitted from theatre
after insertion of an ICP monitor; in this patient the main
reason for ICU admission is the head injury).

Cardiac bypass. These patients must also be coded as

recovery from surgery.
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10.

11.

12.

13.

. Cardiac arrest preceding ICU admission

. Cerebral

includes both

in-hospital and out-of-hospital arrests. Requires either
documented absent pulse or the requirement for external
cardiac compression. Do not include past history of cardiac
arrest.

haemorrhage must be spontaneous (e.g. from
aneurysm or AV malformation). Do not include traumatic
cerebral haemorrhage or intracranial haemorrhage that is

not intracerebral (e.g. subdural haemorrhage).

. Hypoplastic left heart syndrome. Any age, but include only

cases where a Norwood procedure or equivalent is or was
required in the neonatal period to sustain life.

Liver failure acute or chronic must be the main reason for
ICU admission. Include patients admitted for recovery
following liver transplantation for acute or chronic liver
failure.
Neuro-degenerative ~ disorder. Requires a  history of
progressive loss of milestones or a diagnosis where this
will inevitably occur.

Bronchiolitis. Include children who present either with
respiratory distress or central apnoea where the clinical
diagnosis is bronchiolitis.

Obstructive  sleep apnoea. Include patients admitted
following adenoidectomy and/or tonsillectomy in whom
obstructive sleep apnoea is the main reason for ICU

admission (and code as recovery from surgery).
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