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Comparison of acute physiology and chronic health evaluation Il and simplified acute
physiology score Il in predicting mortality in intensive care unit

*****

S. Yaqubi” J. Ghasemi™  T.Karimzadeh™ N. Mohammadi

Fkkkk

E. Arfaee A. Mohammadi™™""

*Assistant Professor of Anesthesiology, Qazvin University of Medical Sciences, Qazvin, Iran

**Resident of Anesthesiology, Qazvin University of Medical Sciences, Qazvin, Iran

***General Practitioner, Metabolic Diseases Research Center, Qazvin University of Medical Sciences, Qazvin, Iran
****Assistant Professor of Community Medicine, Tehran University of Medical Sciences, Tehran, Iran

*****B.Sc. in Nursing, Qazvin University of Medical Sciences, Qazvin, Iran

3 Abstract

Background: Scoring systems have been developed to predict outcomes‘in the critical patients and
to facilitate the decision making and resource allocation for management of such patients.
Objective: The aim of this study was to compare Acute Physiology and Chronic Health Evaluation
Il (APACHE I1) and Simplified Acute Physiology Score Il (SAPS 1) in predicting hospital
mortality of intensive care unit patients.

Methods: This cross-sectional study was conducted on 88 patients admitted to the intensive care
unit because of trauma or surgery in Shahid Rajaee hospital, Qazvin 2008. During the first 24 hours
of admission, the results of clinical examination and biochemical assays and demographic
information were collected to complete each of the scoring systems. Observed mortality and
predicted mortality were recorded and compared. Detection value of scoring systems was assessed
by Receiver Operating Characteristic (ROC) curves and data were analyzed using logistic
regression analysis and Chi-Square test:

Findings: Mean age of patients was 44.25+£23.09 years (2 to 86 years). Observed mortality in ICU
was 32.5% and predicted mortalities were 23.63+24.2% and 19.88+15.1% according to SAPS Il and
APACHE I, respectively. There was positive significant correlation between SAPS Il and
APACHE 11 scoring systems and-between these two scoring systems and observed mortality. There
was also positive significant correlation between SAPS Il and APACHE Il values and GCS score.
Area under theeROC curve (AUC) of APACHE Il was greater than SAPS Il for predicting observed
mortality (0.823 vs. 0.790).

Conclusion: With regards to the results, both APACHE Il and SAPS 11 scoring systems can be used
to predict mortality of intensive care unit patients, but not to help in definite decision-making.

Keywords: Roc Curve, APACHE II, Intensive Care Units, Mortality

Corresponding Address: Toktam Karimzadeh, Booali-Sina Hospital, Metabolic Diseases Research Center, Qazvin, Iran
Email: tk111479@yahoo.com

Tel: +98-281-3360084

Received: 13 Nov 2011

Accepted: 30 Jul 2012



asy D AT (53 5 53T Ve g 53 ()0 o)l oadia Jlu ¢35 (S psle oK1 oo alonn £

(APACHE 1) sls G 59)gs w8 Curdg g Sl i  SYob (b, (230 pod duns o
70 9 S 50 (255 i 33 (SAPS 1) 3l S 59090 b Curidg b 83l 230 poi b
219 Sl ISy o jlow

sk stk stk

(saamo plic] ) e (oo 25 5S> S IS5 55> il 55 g Sl 5

9P (Sbjy pole oKl (obom o 09 ol #

0938 (Sbjy pole oAb g o 095 (e L i

2958 (S pole oKl Splie slas)lon lisig S s0 (ogas Sibjy
OIS Sy psle oSl elozal (S35 )bkl #

9P Sy pole oSy (gl yy olids)lS

YAV VTS AP G5 (38 (S psle oSy Silgibie sl )lon i 30 dives Jogy Loy —odigel 35 10 g3 1 she okt 03]
Email: tk111479@yahoo.com
ANz i pdy gy TNV wedlys &,

baSa ¥

Ol sl @lie parass 5 hlen 3)50 )3 (S prewal B A8l oSS Iy (lilows dolo 0065 Gl (sl (B30 505 (Slapiuns 10
oas o3l 230y o5 L (APACHE II) sls jolgs jud Caundg g Do Sille 5V obo ol (30 y05 dunliio jglaie 4 dllas 1B
A5 pldl oy slacudlye Gise ) gyt hler e 95 50 (265 e 0> (SAPSII) ol 5glg 528 Cung

S oig slacdle pisy o (2l b g e @ WAV Jla o 48 05 plol oy ML (55, 2 ¢ slalio aalllas o) s g 9 3190
VE b ohlan 99,3 laanasiin 5 losdsn ool (b clbablee gl g 003 5y 53 ) dted Sloy —(0jse]
b e 9 Sye Jlanl g 0ad odnlie o g Syo Nsd (6 pslaar (p0y0) Slaptuns | P o oSS Car (Sindy b colu
Losls 5 2lijyl (ROC) (53,Skos Sluogas (slajldges o) Uit 1 (arsedd (lipe 2500 duglie o8 b 5 Cof bt () bawgd 0l
505 s S jgdone 5 St oSy 5)bol slagygeil b

wizg SLacle ity )3 o1 oaalio se 5 S yens (o A5 B Y it a393e L) Jlo FE/VOEVY/ -8 lilagy iaw (Sl il
bLs)l gy 3oy VA/AAEND/Y o YY/EYEYY/Y. 55 4 APACHE 11 4 SAPS 11 (gla s 1 o0liinl b odd (s i polie o YY/07
2 4B e (6)lgine (Ul L)) pizeen 92 5l gtne (6)lol 5L 3l o0 onliie e 5 e bl 1Pl 2 (e 5 s 93l 0
S50 LSAPS II 3l jieo APACHE 11 550 3 ROC izxio ) g dulio .udls 5529 (GCS) 6SwM sboS 0505 L anjliro 1 plas”
(oI g +IAYY (i 5 ) D Basdad B o oamliio yuo g

2 Sy Oiloss o § Sye i ¢l APACHE 115 SAPS 1 (3050 piuues 93 0 5l (55 oo dnaibly 4y a2 g5 |y 10 505 Ao
S S8 o 350 5> (2 (6 S e 4 A5l o o]l plaS n g 8 odlisul 0329 slacidlye i

229 Lj).o 39 L;L?bpuﬁ‘)ﬁ L;L?bu.uov APACHE 11 cd.!)ssln& uL..ow )ID}QJ :lﬁbb}‘s-\:,‘g

tdoddo ¥
932l Jord @lie panasS dwg (pis 90,5 @ Ohlen Siglp b Cundg (230yed (slapia
0329 4o Ohlew Cupte (SToKs 390 3 (6 S raeua SeS 4 olgn B anb oo 5y g Cdpdy CSye ok

s L&)l ojag slacdlie iso )5 (i olylow O 1y LS sl B63 L 4 Mie ey oy ]



£ OS5 oshn Sl 85/l K500 50 Cands 5 St Soke SV sb b5l A0 a5 duns e

255 e > SAPS IT g APACHE I 30 yo3 siages
oj2g lacadle Jisu 1> (g (lhlew je 9 S e
s ol

:tbu:}s) 9 5’90 *
oisw 2l b Legy cde 4 WA eb).ﬂ
by daed Sy~ Bjgel S50 3 0y slacidle
J9| celw VY Lrb ul)l_m.: 0l Jgy )‘ =) aleMbl
Syl 42> (s low pasull 15ab (S pglaen Lyl
Oy s (S giwld 5 S gt o3 )lid ¢y
Sbd 53 3 oS 2S1 (63 5 (ST ol
5@[.})_»: 09_& PH cFiOz 4(PaC02 3 P2102)
2)9] ¢pind qualS (g jaie uliy uaer (Dl )S o
Ogelilodr Cas s b S h)led g S plon
3 PO 95 pdplisl plise (ESR) jeydisla Jol8
=9y 9 SGPT 4 SGOT) gus L;Lra"”aﬂ (Ptt
S 8yt £ s 10 09> SIS owosel] 6l
(GCS) S (slaS b 505 ¢ ybiwylow 1> cuoldl o
el 2 eje losli ks ) oo s)los: S92
Ohlew plas SAPS 11 § APACHE 1I 6,5
TN 50l b Lol slolons 5 iy o5 olusl
b &S Gl 2w lgie 4 Slslen y0 9 Sy

A iy (o3 (slacadlye i

Lo ygesl 9 SPSSAY l53le 5 51 oslazul b Laodls
s S (5008 5 68 s9dmme o )l
TRV

Lo Bl e oS 3g0 4 Uit ol s
sloagos sl hlew ganaib > 5 Sholon
A3

) 8 o S8 il

oalatwl j3 phe Jole g0 liel 5 g dlazel L
Sy hlen 53 (23005 Lol | ok
Sl glacuogas b g cglaie Jle 4 o5 s
I (V)EAJI A (€ yiamns 039 (SlBCuBl o yisy ) il
e sy b phlew dely i) slags)low &5
Slacamex (g9 = Lajlne ool i) s i85
5 48,5 518 alejl 5,58 Sglise (elag)las | Cilises
ol Jbs omd WDl s 1y sl gl
J=8 5l ol ol slacuren (> ddnen i
e 98513 (9098 (s o 4o Wiso () )lowy
HIV ol 8l 5 Sitaodlss 5 ol clogylon e in)lS
(\)_\M.w., ize (e

Vgans 850329 slacudlye i 3 ol law sl
Sgo 48)S Hlas 53 (Slwlow yro 9 Sye (lgie &
o b lasiye Jolge (S sl diunly jlas Jole 95 4
(Plylon gocadlie CotST b ladpe Jolse (6505 4
Syo g 0dd (Goghn o 9 S ye dunlie (6)laS 4>
A-"?’Lr“’ oyg Lglhwﬁ‘).o uu.?U ) ol odalino 29
sl sy ol 3 Shes S obles

Ao (230 yad (Lb i 3] A2 dw b
o A1l g Sl b e 2L sl
b Sojgpied Cumdy g ol Ge (SYsb (L)
u_ia)ﬁ Curdg 00 03w (230,03 9 (APACHE)
OABu 53 (20 yes (st (p puly (SAPS) sl
o ds i | plaS e 13 s 059 slacudl e
slaan) slagylow (63,8 ladasuin jl plas
B lojed Jlaw (Sl mMe 5 olarden slaasl
O3S Caled )3 daoyed pl (gdngen b oS 2,5 o0
RIS FSINRROWIESSIY. (-

slacadlye iy 3 Slas (L))l ©)9ps 4 g L



055 e /NFAY (63 5 5TV (g 53 () 0 osled coakin b ¢33 (S, psle olSiils ale Al £y

2 Ll 0500 dulos )3 50 (gl puito gl
ol 0045 03591 V 0 jloss Jgi>
wizg SLacudlie (i5u ) 0ud odalie ye 9 Sy
SAPS II lewsgs odds gy p3lie 3 Juo > YV/0
SYVISYEVEY 5y 4, APACHE II ,
dlgo cym (500 xe b3, 65gr duoyd VA/AAEND/

1=+ /F0F) (230 o5 i 93 () (o 1G> D939 3
SAPS I 5 0 ssnlite yo 5 S po oy P<e/++)
4ox g 0db odaliie je 9 Syo (g g (P<H/+0Y)
(P<+/-+\) APACHE Il

GCS o,—a5 5 SAPS 11 15 ie s ypiomod
s APACHE I ,5L s 5 (P</++) 4r=—+/aY)
e L)) (P<e/e o) g 1=—+/05+) GCS 6,03
Cabld 2939

ROC la o jl oolaiwl b (e is @)ad
g S| (ol ) paw duglie 0D 25
s 93 SAPSTI pis & Cond |, APACHE 1
e 5 ) 21 LIS oy 3)90 olew Saly
Ve las ,> /AYY U o), APACHE 1T (o,
(¥ 5 oslos slologe) (SAPS TI (el

i)l s s (Sbd e PH >
L biine bl (olas dpepinye i
Al ol odalie s g S ye ylies

el gl (ROC) (63,8kes Sluogad ixie
P2 paseds O3 b)) Caa g A ) rptass
Wilo g 035 &S Sl SSE (gl opius 5l plaS
dlne (AUC) (oo ) haw b dinlgs ©gd
5 SAPS 11 (elis! jl plas o Lol cules o Vs
5 oolisol Uy (L) jlogs 25T 2w U APACHE 11
Gygmo Aoy 0yide Az Jolod g Siod (905
e 3 seS Jlesl sl sas oLyl forward

W 48,5 a5 50 )b Lxe

assl

o) Jlw FYVOEYYeA llon b Lo
5 OY low M 5l ogs (JLo AS LY iw 03gi0e
gy o5 (My3 ¥ /1) 45 Y8 5 050 (10> 0/Y)
3L dsasie cood (g5m)003 Aoy YAS)
(100 Y) Goye (2 5 (oyd ¥/V) dasio slaleg s
o 3l By B sl ey Ohilew S
O g ol Jdiio 059 sacudle isu 4 el
slacdle isu p3 Ghpd il S (103 FV) slew
Cs ‘L“’OT Sl YF aS dg oas (ol 0
Hidg 4S5 (5y58 s

Slos)lon 9 L3S (glaise) (5)lon gup low V)
dl_ﬁd)‘.ati )l S Q)Le.c olle u_el., )lo...’ Ay dlm)
et Sebd b (Boye g o) B

29 Juveivy Wwuy )] W)y D90 u‘)lmu GCS
Yoo slen Vo Lagl 5l e 390 V0 (Hlows YY) Loyl 58]
oy b bl 31 P gn %03 Sl & PS4/ )
Lles 0155 Yl 5eS GCS



s OS5 oshn Sl 85/l K500 50 Cand s 5 St Soke SV gb b5l 830 a5 4 e

sty e b jlows 0329 (Sl o (SIS 13 (5 st i ylons (AR Lol 9 (Sl (S yaiie Y Jgo

VWA Jlw p

slass Sl e opSile %

M Q- v. WWY/ASEYY/ -4 (o9 yio o) S gitammn y95,Lid

M D Y. Yo/asEVAIYA (092> s dne) SIgiunls (y95,Lid

AY V5o Ve AF/FYEYY/A- (48> ) BB lys dlass

AY \te 1 VA/AFE0/5Y (488> )3) s Sy

A Ya/a \LZE YV/-at- /55 (318 Blo) oy @yl 4y

v\ Yoo BAR) AY/EAENVID0 Sbss osem] glsl

W Yoo Y- fo/v-EV0/Y- (Fi02) (38,5 (5] ol jee

M 0%A- - \ay- VFFANAEAD- F/Y (Ko jia o 1) (9 i (sloJobw dliss
Ad Ya¥ W YAIY -£YAISS oS glon

M Y ol¥ WYY/ el o

M Ty \ts AY/A0EAY/ ) S sluss

M VoV YA V¥ /YEEE/SA (il eomd p 55 o) oo

M vIY YIv FIVEE-[PA (s 3 pyS o) wanolis

M oy 2 VEIEAEAIFA BUN

M ¥ -I¥ Ve VE M oy ]S

AY Yo W VE/FFEY/AN (Pt) (g gy oloj

A Yo/ ARIAN YAIVEEVA/YY (Ptt) piwdygmog i (omnd o)loj

A¥ YYY/- YYIY VS /YYESYISY g A

va Y/va AR Vst /YA (52 w3 32 p S o) possuie

AF VA /4 NOAEN/ - (3 swd y2 ) o) pousalS’

A Ao V¥ YISEEV/YY (il 2 p5 o) yud

AY Ax VA YINYE- VY (id s » pyS o) Cywonall

v v/a- v/5- IS (s> 32 p)Sdes) o6 pia

W V¥V B OV/YYEY/Y - (SGOT) p o Scstnlgll 31 = Sualigls jlisal el 5
W W 3 FEINDEYT/AY (SGPT) p yor S99 30 ~Seralbiols’ jlial il 3
oy AV oI VYVEVYY b gy ke

o) ¥IY -/ ISAE-I5Y 459565 Cmgyish

S YAR- £ MY/EoEY- -/ A (LDH) ;U590 —> cbsY

5 % ¥ YAXYEYV/YA (ESR) gy )| ¢ygmsbilogius s pus
AV /oy v/ VI¥YE/ - (PH) (¢ du!

A ¥YY/. ¥l WWY/OREY /A (Pa0y) Sbyis 55 oypems]

AY Aol \Y/o- YN0/ Y (PaCOy) bys g5 o) ST 3
AV ya/- #IA- VMAYEY /YR Sl o

Jawy Oblc.g,g S,o ley gL ) &)ﬁ—" )‘.55.05

A

SAPS 11

AT

buogi oyl ylom S po doly andeld O a8 ) 1ag05

APACHE Il

AT

AT



055 e /NFAY (63 5 5TV (g 53 () 0 osled coakin b ¢33 (S, psle olSiils ale Al £F

slooriS (055 i lgie ) Jelge adllan S
2 S2igdsied Sla s islosd (Syme yo 9 Sy
O dd S ) (g —( I8 slm e LS
gl otz 3929 (PAOL/FIO; Cons 9 Sgians
rob adllas )3 lan (o 9 (SIRS) Systesr 2o
bl s loss yon 5 Syo b (Bl lows
B> 4S5 408 ()5S ohlSen 5 SgeSads
4PCO2 PO2 ¢ b, 5 PH 5§l ola e
&l APACHE I o yin )08 5l el S o
Maals s 01 g s Jlas olhlow
Jelse pLos SAPS IT g APACHE T (sl wusus
0=l 597 2 A0 095 Al Joaa ) (598
il e 9 Sye b gibine ()bl L3 gt
SAPS 11 ,, APACHE I (6,5 s cule dal
sla Misl Bis Uy 0,8 5)lg cadl s asin
5 an i 93 () e Sgl (Pl ol o
)2
029 Ll sy 3 ©)gnes adllas S 53
el o bawgs Slwlony yoe 9 Spe b Moy
iy 4y SAPS 11 3 APACHE I (gln i i
5o 555 ol 93,0 g Yo /OEYAA 5 Y+ [BEYA/Y
L e dd ol (o il e Has s
(ioxia 5 zdaw) 392 SAPS 11 j| 1y APACHE 11
SAPS (dl,; 4 +/AV\ 548 APACHE II 4, ROC

®) (395 +/AA 3905 dI

SRy mCumlas (Gt ) paw pSb adllas )
SAPS 11 (gl 5 +JAYY 590> APACHE 11 l,,
5 o> bwg a8 gladllae o Lol dgs «/VAS dgis
el gl iyt jlas phlen 59y 2 ohSen
e o yalde (ol s plxil (SIRS) Satunw
oanliie 45 job lan Ml cass 4+ /VE 4 /YN0
it asllae pl ;3 SAPS T 230 pod it dgas oo
ol 0399 APACHE 1T

(5 5 oS g ooy

o 9 Sy 255 et e o3 it 3l adllas
dyg—0 ul)l_a..u 0 SAPS II (R0 Y03 nnww u»‘.ml).:
(o4 odnlitia) (aBly ym 9 Sy (jm Ay (o) 2
S99 Cawlu ggeme 4 drgi b (Jg g S35
APACHE I s (AUC aiuglic) Lo g, oo
Ohlews dolo (=i 53 SAPS II v 4y Cod
9 g2l

L odnd (it pae 9 Spee Sl adlllae
5 S 3l S omb bt bt 5l oSy Sl eslin]
V¥ 5l e a8 8L (059058 Jelse s g Sl
Ailostidl st oy Jol sl

3 64 plool e ls b ol adllas (slaasdl
03—ty sudlye ISt ) (5t (le 59y 2 Wb
5 YN/\YEA/¥D s )5 4 SAPS 1T 3 APACHE 11
SAPS Il 3 APACHE I (slas yoi -390 VE/S\ES/FY
o YEIAVENYY iy dy 5 0db g8 0y 8l o
Ay oy YL (o)l bxe yobo 4y g YA/ VEQ/AY
a0 39 4Bl S ) lew (gl el Cund
Sen 5 Cue S5 PLVYEVEAR o WIVVEA/YY
o oy scudlye (5w )3 gyt Jlan V¥
| =0 APACHE 1@ a S 085 4505 g 4d S
©) (s 93 slyy “JARY 5 +/AYD i 4 AUC)

P oles » G)lder paw ol adlas
P e 9 Sy oM (295 (s (ke (GCS)
oy 4S5 Wby i 55 e ¢ wSKlo e ) slews
9 APACHE 1II (R0 o0 L;La:m_m.w — GCS
A g Cowl ool bgy &S 1> 9,y cues )l SAPS 11
odmy (alRblef] Gty 5 Sigdssd slopine



£ O 5 oshn Sl S5/l K500 50 Cand s 5 St Soke SV sb b5l A0 a5 dus e

)» u—*‘aé LS)‘SW""‘“‘" 9 b)'il“"c LS‘)'.’ dld"’l" l) LD’O] )‘
Sl 18 bl gslen (ST 9 Ohiles: )90

:éq-‘ » ‘*’
1. Park SK, Chun HJ, Kim DW, et al. Acute
Physiology and Chronic Health Evaluation II
and Simplified Acute Physiology Score II in
predicting hospital mortality of neurosurgical
intensive care unit patients. J Korean Med Sci
2009 Jun; 24 (3): 420-6
2. Zimmerman JE, Shortell SM, Rousseau
DM, et al. Improving intensive care:
observations based on organizational case
studies in nine intensive care units: a
prospective, multicenter study. Crit Care Med
1993 Oct; 21 (10): 1443-51
3. Sakr Y, Krauss C, Amaral AC, et al.
Comparison of the performance of SAPS II,
SAPS 3, APACHE 1I, and their customized
prognostic models in a surgical intensive care
unit. Br J Anaesth 2008 Dec; 101 (6): 798-
803
4. Chen YX, Li CS. A comparison of severity
of illness scoring system. foremergency
department patients with systemic
inflammatory response syndrome. Zhongguo
Wei Zhong Bing Ji Jiu Yi Xue 2009 Dec; 21
(12): 715-8
5. Khwannimit B, Geater A. A comparison of
APACHE II and SAPS 1I scoring systems in
predicting hospital mortality in Thai adult
intensive care units. J] Med Assoc Thai 2007
Apr; 90 (4): 643-52
6. Castella X, Artigas A, Bion J, Kari A. A
comparison of severity of illness scoring
systems for intensive care unit patients:
results of a multicenter, multinational study.
The European/North American Severity
Study Group. Crit Care Med 1995 Aug; 23
(8): 1327-35

oo $Llje (2300 i 93 (pl 42 5]
oalawl ) olacusgize lisren S W)l (glosss
ol JeS5 5 ool g yslaaz 2)05 3929 ol 1o p09)
A 7 ydae g0 OMS i laiis dn i
L ol 5l )lon 45 (ome cloj dy Al (55 90
=8 ljlonr 53 gyt loj e b ol o pdy
S9) 2t Cl (Saa 09 lacidlye (iSu ) ks
o ol 4l Gl IS 1 s el
Ul ;5L 4y SAPS IT 3 APACHE I 30,05
L ohlss ch b gl ace men > glalasMo
@l ol pliy g anlss Slite (5SUsS (sla o350
2o slaglionlen il (053 ks & ol adlas
Rl Camen 2590 )3 Sl 0ad plosil (g8 e
ol oy B s la b L

P Ohlen sl glie cups panass o5 ol b
(52303 o I 4 Gl o3 oy oo 5la5 4
Sloolaiwl L a1y 9,5 sdlawl jolate opl cas
sl e 9 Sy 5L VL Glise (30508 lapi
Olio pitrod 5 A i Blle 055 &S (g0l,8
Bly Ol Sl g8 oS o0ldl gl moie
A5 g3 1y s Calioo i ol 5> 4l g S
s Lig s 5l oolizl | sl Jlesl plogl b &S i 8
(\)'x‘?ju‘ 299

Ol (s 250 i 93,8 ¢yl adlllas )
5 19535 055 o (Bly Bl S 5 081y e 9 Sye
S92 w93 (2 (stelbe b @S Jb (e
slapxio YU Slbgwed cle 4 Sl o o cuil
JLo p2 il gt Sl plST 50 53 () 3590
Algy 48 e pate Cny Sl 5k o Giod
dawy oo Hlas 4y p3Y i Cawd 4 1y (gybl i )
905 ST yal (panasiie o g a8l » e 1l

(23005 i 93 (nl 1 Gl e a0 5k &
5 yo (s a5 gz (SAPS I 4 APACHE 1I)
Job @l g Jg 225 odlatul (Sl )low ye g



055 e /NFAY (63 5 5TV (g 53 () 0 osled coakin b ¢33 (S, psle olSiils ale Al 14

7. Delibegovic S, Brkic S, Nuhbegovic S.
Possibility of simplification of APACHE 1II
scoring system in the prediction of the
outcome in critically ill patients with
perforative peritonitis. Med Arh 2009; 63 (5):
249-51

8. Ratanarat R, Thanakittiwirun M,
Vilaichone W, et al. Prediction of mortality
by using the standard scoring systems in a
medical intensive care unit in Thailand. J
Med Assoc Thai 2005 Jul; 88 (7): 949-55

9. Bilgin TE, Camdeviren H, Yapici D, et al.
The comparison of the efficacy of scoring
systems in organophosphate poisoning.
Toxicol Ind Health 2005 Sep; 21 (7-8): 141-6
10. Poole D, Rossi C, Anghileri A, et al.
External validation of the Simplified Acute
Physiology Score (SAPS) 3 in a cohort of
28,357 patients from 147 Italian intensive
care units. Intensive Care Med 2009 Nov; 35
(11): 1916-24

11. Knaus WA, Draper EA, Wagner DP,
Zimmerman JE. APACHE II: a severity of
disease classification system. Crit Care Med
1985 Oct; 13 (10): 818-29

12. Le Gall JR, Lemeshow S, Saulnier F. A
new Simplified Acute Physiology Score
(SAPS 1II) based on a European/North
American multicenter study. JAMA 1993
Dec 22-29; 270 (24): 2957-63

13. Gruber A, Reinprecht A, Illievich UM, et
al. Extracerebral organ dysfunction and
neurologic  outcome  after aneurysmal
subarachnoid hemorrhage. Crit Care Med
1999 Mar; 27 (3): 504-14

14. Solenski NJ, Haley EC; Kassell NF, et al.
Medical complications of aneurysmal
subarachnoid hemorrhage: a report of the
multicenter, cooperative aneurysm study. Crit
Care Med 1995 Jun; 23 (6): 1007-17

15. Cowen JS, Kelley MA. Errors and bias in
using . predictive scoring systems. Crit Care
Clin 1994 Jan; 10 (1): 53-72

16. Tunnell RD, Millar BW, Smith GB. The
effect of lead time bias on severity of illness
scoring, mortality prediction and standardised
mortality ratio in intensive care-a pilot study.
Anaesthesia 1998 Nov; 53 (11): 1045-53



