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PN 11 9] BIE B7t

Elective. admission

Recovery post procedure

Cardiac bypass

High risk diagnosis”

Low risk diagnosis’

No response of pupils to bright light (> 3 mm and both fixed)
Mechanical ventilatio n(at any time during first hour in ICU)
Systolic Blood Pressure (mmHg)

Base Excess (mmol/L)(arterial or capillary blood)

FiOyx 100/ PaO; (mmHg)

Yes / No

-0.92820
Yes / No -1.02440
Yes / No 0.75070
Yes / No 1.68290
Yes / No -1.57700
Yes / No / Unknown 3.07901
Yes / No 1.33520
0.01395
0.10400
0.28880

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

+ {0.2888 x (IOOXFiOMPaOZ).}
« Predicted death rate(%) = ¢ = (1+e"*")

1) High risk diagnosis.

(@D 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 reasori for ICU admission
(® Diabetic keto-acidosis is the main reason for ICU admission
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<(Table 2> Mortality rate by demographic characteristics

‘Sex

Male - 291(: 53.1) 260(89.3) 31(10.7) 10.7 006
Female 257( 46.9) 228(88.7) 29(11.3) 1.3 (,81}3)
age(mon) ‘ ‘
<t 65( 11.9) 61(93.8) 4( 6.2) 6.2 24.23
I~ 212( 38.7) 197%92.9) 15 7.1 7.1 (<.0001)
12~59 169( 30.8) 151(89.3) 18¢10.7) 10.7
60~119 56( 10.2) 47(83.9) 9(16.1) 16.1
120~191 46( 84) 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 11741
Non-operanon 157( 28.6) 104(66.2) 53(33.8) 338 (<.0001)
Locaiion before ICU admission ; o
Operatmg Room 391( 71.4) 384(98.2) 7( 1.8) 18 119.99
‘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
2~5 302( 55.1) 290(96.0) 12¢ 4.0) 4.0 (<.0001)
6~10 136( 24.8) 129(94.9) LS 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
it (9 i Mortalit
M}c(zxr)tahty(/:) R N°('C§§2§)”IS Rate (%)
W73 W33 e
90 —t— Medical 50 C—No. of Death 100
80 - -®- -Surgical 45 M No. of Survival 90
—&— Mortality Rate
70 40 - B 80
60 35 70
50 30 60
40 25 50
30 20 40
20 15 30
10 10 |:I 20
0 5 10
<1 <5 (10 <15 <20 <380 <50 <70 >=70 o EI l:l [h o
predictive death rate of PIM i (%) < S <10 <15 <20 G0 2270

<Figure 1> Relation between predictive death rate of
PIM il and mortality by department

PIM 18] EIEE

o MAAEET o HATED

<Figure 2>$} 7ro] AL E
bl wiet Svkete] A E
r=929(p<.0 11, EFFAPGH]
AR ob A FAEhE

EX:
gl

T8

A9 T Z A
& PIM T AFARgEe] F
P} o EALGELRE] A TAS
LISE PIM MR 4lA
Ao 7 YENU<Table 3>.

e

>

50

predicted death rate of P|M II (%)

<Figure 2> Relation between predictive death rate of
PIM I and mortality rate

{Table 3> Correlation coefficient and standardized
mortality ratio(SMR) between predictive
death rate and mortality rate

=929
(p<.01)
O; observed death

L.15

E; expected death
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"9.5% 88 of 56 08 T 014%

10.0% 89 92 58 99 91.6%

15.0% 85 95 66 98 93.4%

20.0% £0 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 Bl Agel SRS Y, 120~19170€o4] 1.20, 1.10, 1.72% 150} AA iz
<Table 4> AA Y PIM @I SIEAMEE FHgdl Z*o}fﬂu} AaAEF Hekg uw ROC FAsHA L 93t
9.5%%t AR ASAPLHE HEQl 524% 2 ASAIGE A 94, YA A 900lglor, EFFAERlE= Al 63,
10%, 15%, 20%, 50%, 80%°lA2] 9%, 5ol 3= WAl 14290 Seoifdz B2ks o & o A
5, SAdE T SSEFES A Folth o, oEAt ABHAL 910]1 FostA] ¢ A 92E F AE R
8 20%004 SFAGEEs 7008 thh wWr] Ay u o|x] ¢kgkw, EEFIAIINIE £EF A 50, TEEHA 4
459 Bolx, 44527 g0oldold SEERE 94.0% 749 1399t} F8aky A EE FHsEA-LE 89~.94%
2 7 =3 on EFIAPIE FEAS B AS 50, S9HE 3
AL 112, HEoA AY & A 197013k AAVIIEE
e ROC =ilshe% Bk w ROC HAstEAS 119 ol 4F 8002 7}
PIM 19 AWty EE=E H7ksh7] $8 ROC F43hd A wokn AJA7Izke] 1Y ool A9 FAMstHHo] 1.00L2

AL A A 954(95% CI=.919~.989)% U<Figure 3>,

<Table 5> AUCs of ROC curve and mortality ratio by

AUC=.954(35% Cl=.919 ~ .989) demographic characteristics
1.00
e
75 9 // Male 93 (.86~1.00) 118
// Female 99  (.97~1.00) 1.12
g yd Age(mon)
7 0 Ve <1 98 ( 89~101) 80
7 ye 1~11 87  (.74~100) 95
12~59 98 (.96~100) 120
25 Ve 60~119 100 (1.00~1.00) 110
e 120~191 95 (.89~101) 172
oo L Medical depatment
0.00 25 50 75 1.00 Surgical 94 (.84~1.04) 63
Medical 90 (84~ 95 142
1-Specificity
Operative status
ROC : Receiver operating characteristic Postoperation 91 (.75~1.06) 50
AUC : area under the curve Non-operation 92 (87~ 96) 139
<Figure 3> ROC curve and AUC for PIM Il Location before ICU admission
Operating Room 91 (.75~1.06) .50
Emeragency 94 (.90~ 99) 112
o outA EXo ut® ROC FAsHAA Y E F3AEn) Ward 89 (.80~ 98) 197
AFthdate] Adntad Ao wel ROC st HF Length of Stay(day)
SIS BoRH RE edde] BEEAE 2 Ao N 100 (1.00~1.00) 150
o PO e A 2~5 9 (.9~100) .92
<Table 5>°o|th tid#te] A%E=Z ROC FAstHEHL 87 6~10 98 ( 95~101) .64
~lo0001eH, gasabdnle 1Y elw 1~ 11EA >11 80 (66~ 92) 142
807 955 WU} Fo} i stAdm, 12~5970Y, 60~119 O; observed death E; expected death
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Evaluating the Validity of the Pediatric Index of Mortality 1
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 I(PIM 1I). Method: The
first values on PIM 1II variables following ICU admission were collected from the patient's charts of 548
admissions retrospectively in three [CUs(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% CI1=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 1> Coding rules. These rules must be
followed carefully for PIM i to perform reliably:

1. 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.

2. 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.

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

4. 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.

5. 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).

6. Cardiac bypass. These patients must also be coded as

recovery from surgery.
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. Cardiac arrest preceding ICU

. Neuro-degenerative

. Obstructive  sleep

admission 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.

. Cerebral 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.

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.

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).



