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FACTORS PREDICTING SYSTEMIC INFLAMMATORY RESPONSE SYNDROME
IN PATIENTS WITH MAJOR TRAUMA WITHIN 48 HOURS AFTER INJURY

SINEENART NAKSRI 5437250 NSAN/M
M.N.S. (ADULT NURSING)

THESIS ADVISORY COMMITTEE: ORAPAN THOSINGHA, D.N.S.,
SUPORN DANAIDUTSADEEKUL, D.N.S., KRIS KEOROCHANA, M.D., FRCST

ABSTRACT

This research aimed at studying Systemic Inflammatory Response
Syndrome (SIRS) among patients within 48 hours after sustaining severe injuries. It
also aimed to study the predicting power of the Injury Severity Score, Revised Trauma
Score, and Body Mass Index on SIRS. The sample in this study were 81 patients who
had sustained severe injuries and had been admitted to tertiary care hospitals in
Bangkok. Data collection was performed by utilizing the personal and injury data
recording sheet, Injury Severity Score, Revised Trauma Score, Body Mass Index and
Systemic Inflammatory Response Syndrome Scale. Binary Logistic Regression
Analysis was employed for data analysis, with a significance level of .05.

The majority of the sample was male (95.1%) with an average age of
34.54 years (S.D. £ 16.66). About 75% of the sample had blunt injury. The results
revealed that within 48 hours after sustaining severe injuries, 85.2% of patients
demonstrated Systemic Inflammatory Response Syndrome. The Injury Severity Score
was a significant factor that predicted SIRS within 48 hours (OR = 1.16; 95% CI 1.00-
1.34; p = .04). The percentage of variance of the co predicted model including Injury
Severity Score, Revised Trauma Score, and Body Mass Index accounted for 34%
(Nagelkerke R? = 34).

From the results of the study it can be recommended that the Injury
Severity Score should be used to assess all patients who sustain severe injuries.
Moreover, severely injured patients should receive continuous monitoring for SIRS so
that it can be detected early and the proper care can be started promptly to prevent
further physical deterioration.

KEY WORDS: MAJOR TRAUMA / INJURY SEVERITY SCORE /
REVISED TRAUMA SCORE / BODY MASS INDEX /
SYSTEMIC INFLAMMATORY RESPONSE SYNDROME
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AnAINARTIA M3deTinvesdien lasuuianuangifmgliaumgunmsual uns9en
$ovaz 25 1ilosnniinansgnuaeszuuniela lnsasaaznielunsiendaiodonzdinn q Tu
1 9 % A a < 1 o Y a a 1 [
s1ame laun Walwazdea ietansuiauaensisenvziliinaneianinaesJoay
1 2 d 1
a1 1agnse (Moloney, Fowler, & Chang, 2008; Rezende-Neto et al., 2009) N15UIARUNNT I
o Y d‘ @ d‘ d' o a A A 9 = =
anilnnizandlasain ienszandlassinezinaiiinoassn o1 hilinsinviaveivase

9
v o 9

A 1 9 a A A d' d' v ) 1 A Aaa = dl Y
eas Az iidadonnnd Inseiindunisay 50 Jadans aaluilinszgndlnsenn
o 1 3 o PE s A 9 ogzl I A A o =
waedwmlsnidiioimsveosmsdadon1d sauneanuiviie WenszendInsainazll
<3 a d? A A A ] o Yy o w
anuRvlamavuieinmsmanu IMiveansasen wu mirels msle mldunsiidans
A 5 o Yy 9 d" A o a a o Yy =S = =
waou lvuuazi ldnduilengelumsmeladauiailndld ildinadeaiuu fe i
dy = ) 4 o Y a [ A a
mimelaau Imsnennveudurz Mlimanzdoaudy nzdeadniay luiigaoiuna
kY 9 " Yo Y .
m3veladuman ldmnlulasumsunly (Kramer, 2002; Munroe & Curtis, 2011) 1agnszgn
A A o o Y o A dy A Y A = ) Iy a A 1
FInsentin MldeterzvTafiowe lndifesdnuia M lvineFamnous awun 15y viaea
A = ) Yy s A A dy = a g’ . o Y a
eaRnvatlninsdeden nieedeainvianaleadh (pulmonary contusion) #1lvina
anziifianlugoudofuioa (pneumothorax) n3oiavaoonlusetoiuilon (hemothorax)
(Keel & Meier, 2007)

= v

[ IS an { a o Y a dgl A a
ﬂiZU’J‘Llﬂh"é]ﬂLZ‘T‘UL‘]Ju’JiWHi“V]"ﬁiillGlf'lﬁﬂx‘iﬂ‘ﬂcl‘ﬁ!ﬂﬂﬁllumau

Y
Y Y

Y a 4 ' 1 % ' @ o w ' I
afuasromnadudiuladiunilsvessiane mindanszquiiugnivansenualyl s1anen
o A 1 a 1 9 dyd A ' I A o 9 1A a
nauAugannind uadinszuaumsiauitesas hiuwwiizlidinszqulminioma

' v 4
NIZUIUMIOMADNFULTIATIUTNadwdearpsvotoderziviie lnavineterzasdu
. oA L & a4 A4 @ 3 o ay & A &
(remote organ insult) 1FuNea Fuiuvsnuiuaniasumanzildiderenisiinieia
a I @ 1 ] o a % 4 [~ 1
pondnu Hunaldedsrzan q liawsaiauldmilowdy dalelalmiviailu 2 nqu

Glﬁiy' 9 1&un pro - inflammatory cytokines K& anti - inflammatory cytokines FUALTNHAN LAY
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4 a { a 4
1588 Th1 (T- helper lymphocyte type 1) ltaz¥ilanaoinan lagiyaa Th2 (T- helper lymphocyte
£ 4 1 ) A Y [ A A
type 2) 3915 1y Talaiinguusnazgnuasesnuiuiniie T 9MeaoDauDIR0aFNAN
Y 19 A I o 14 any a =
g5 ld uadiinnlfneauga awsananmsiauveasadlnala manadeunue
¥30019NAWNINIUNANGUDINTADUAUDIABNTONAUNIT NG ABITIEIIUD TBIZAN 9
ligwnsadhnuldluige (@ufesd Saudidona, 2548; Keel & Trenz, 2005) NGUIN1S
o @ . N I {
meladrwnReundy ( Acute Respiratory Distress Syndrome : ARDS) 1iua1izunsndoui
Y 91 <3 a [} a 9
suusaazny ldvesludihemanugunsafaninmsneudueswess 19ne winmu 1 wo'ld
' z:? 9 <3 < I Aaaa
dosmnyuludgisiadunisen MsvAIUNINeNINLSINTZUNNUaIHgVLRATeN
] [ I Y Aa a = =K ] =
apuduaInensondy tazilumsanszquila Insdaszunlvatouuands lduniisane Tu
a 1 o = Y] v A o Y == o W o Y
manangueimsrigladineunan aunsenalanszduluudalanudiagii 1
9 1
ATLUIUMIDNAUNAVUBEIADILD (Visser, Hietbrink, Groeneveld, Koenderman, & Leenen,
2011)
< ) A < VY
msuaRvvearlaiieannnmsuiadunsenny ldsesay 25
HAZMINMIANBINUIT AMNAAYNAVDY cardiac enzyme CK, CK-MB, CK-MB/CK ratio
a a aa o < Y] { !
dYszantanlumsinadenmsviauvesrizle 10101 (sensitivity) 90.9, 95.4 wag 50 M
ANUDITUNE (specificity) 4.6, 6.1 uag 53.1 mud1ey uay mralnavesndu luiiiile
(ECG) Nau 17 (sensitivity) 54.5 A1A108399 1112 (specificity) 74.2 A1 CK-MB/CK ratio
safumratnavesnau Inihiile (BcG) f1nu'la (sensitivity) 59.1  A1nue9s 1y
v
YY) Aaa o 1 < 1
(specificity)  32. 8 (Emet et al, 2012) @uiulumsitededireuiaiaunsisenlaegldn
cardiac enzyme Aug llnumsasranauldiliviala (EcG) velidsz@ninmunnnitediala
' £ A P} K v Y Yo 3 a o daa
pgniluie ldmsguadihondlasumadunanadninag
a v A 4
wuNAa dNFauazduIud (Battle, Hutchings, & Evans, 2012) 14
Aav v 3 A v A o [ a Aa Y <3
nunuuITeduussuieagliedudsadmsumaderialudilesuianunsisen
T Y d'd 1 1w = A o
NUTINTZUND  DINMITNUNIUITTUNITY WUNFI TN IUMAY 65 1 9dns
A Aa A A dy A Aa Y v = a
M@ MugaUuInnNgienlegiiesnin 651 TaeliA1 OR 1.98 (95% CI: 1.86-
. de Ao 2 . ad o M an A2 o
2.11) S mrunszgndIaseiinawa 3 3UulUvzdasimadediamugaiu Taolia1 OR 2.02
PR Aa v o A o A A dgl =
(95% CI: 1.89-2.15) wazlugihenilsnsuuazileadnauazidnsimsmenivugavy Tnsl
f1OR 2.43 (95% CI: 1.03-5.72) 11a2OR 5.24 (95% CI: 3.51-7.82) auddvuazlunsdam
a 1 < )
9N15119 pneumomediastinum 1U11611ARUNIIONNINUTINTZUNATIUIU 2,457 AU WL

Y a . . a g 9 91 A
Hili81fa pneumomediastinum AnluFesay 5.9 TagnylugilenianzunuunnugunsIves
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=\

' 4
< . . a 1 [ o (% aa
MSUIAILIAY Abbreviated Injury Scale (AIS, ) tWNgeuedwiiiedAyneana
(p <0.0001) (Rezende-Neto et al., 2009)
2.1.4.3 MIVADUYINDI
3 [ Y Y A [ 1] 3 ad [
MIVIARVYRIABIN BN 1Al 1AATINAUMITLNIARUNDY 19
A A o Y = = vAa E4 < ] 9 ~
NfATHE N32900 H30IIMWAVNILYIUVUVIND MIANBINIRTANIAVDINITVIARNUFOINDIN
1 o < Aa 1 < vAa {
FaAUMIUIAI DN 1enuaznszgnFing1u Tudiheuauaingiamaniinguuunis
< ] 1 " W 1 U < a
V1A U099 3822 (AIS) WIANIUMIND 2 Azuuy WuNRIeIARUNINeNIaZNIZgNIT
wvAa < 1 [} v o W 1 <
nIUTULTITgTAMTalveInsIIa uYeetesed1eliiodAynIInsuIAliuNI9enHIe
N3ZANTINTIN06191AE 194119 (Cooper, Smith, & Cooper, 2005) doARROINUMITANH U
Y < o Y < 1 Y o I <
{18110 5119U 300 AU WURTIBVIARUFDINDITIUIY 248 AU TUNITLIAR LN
[~ 1 [ wvAa o I 1 1 =~ ] @ d v
nszumaudiulvy auvauangiamanesosuaiuaiu g uazinnuduwusnuln
[ a 1 < ] =\ = ] <
saudy gihewaduresiosninusinszunnazlinnuineddestumsuIAR e YL U1 113
<
11ARUNT BN ATHUAZAB (Gad, Saber, Farrag, Shams, & Ellabban, 2012)
< [ o 1 1 9 9 I o ~ Yo I
MIAR LA BIZA  Tuaeanes Iudluedeizi lasuinany
1 H ng <3 <3 { a 1 1
UogNgANININNTINIARLIINUIINTZUNN LAz UIARUNLUNANZQUTNIUNTIONTIUAN
a 9 o q ¥ A Y o d o AY Yo 2 3 v W o
msannavedinuzi liiaensen laun duiluederzh lasuuaduleaitluduaueass Un
A a 1 1 1 < ) a
HANUTINTZUND VTNUAIUVIVBIADINB AT NIIBAAINEN MUz ITinans
=} ] a [ 1Y) < [ A o YA s A = <3
RNNAVDIAL (NATINAVMIVIARVVBL Tz Y 9 MIAIMIdaaen 91NNV
1 ' o < o 1 3
Tugesiesmngihelimaidadoasuaumnnziliedlunzennietilimsuannionzg
[ ] 9 ] o A oyd A a o YA
yosoiorzneluresios iy d1ld nszwzems guidniomuauilaazeinszilad
v 9 v Y
mM352 Iravearhd ihdesnseiilasiy szezusno1LiinIsRTUVRI¥0IDIAZABIN
9
a”ﬁmzﬁmmm%mwﬂéf (Jansen , Yule, & Loudon, 2008; Shamim, Razzak, Umer, &
Chawla, 2011)
2.1.4.4 NITYNIFINTIUKD
a o o DAl =\ =Y A o d! A d‘
nszanEInIuinm v elins@edeaduiuunduasanoon
1 { o < =
WUUOBNGADIN venous structures  VINHABAADARIVUIADNUAZYUIANDNANYIA INYN
Mg lagaseainszandainiuilatenszan ldfuuneildinea (Durkin, Sagi, Durham,&
y <3 a { o w { [
Flint, 2006) 18nN1NHMILIARLYDINTZANFINTIUINUTINUINTERNTNZIReIToeT IS
o <3 1 4 [ 1
i@ordoas uauuIn 1azlinsUIARUEIUDU 9 V09T 1NIY NTIION FOINDIAZNTZANG

& W a2 Aaa 19 ) 1% <3 = A
FIDATINITLHYFIANINNINTDYAL 40 114 24 ‘I)"JI‘JJ\HL?ﬂﬂﬁ\?ﬂ']ﬁ‘ﬂ']ﬂ!ﬁ]UMT%WﬂﬂWiLﬁﬂlaﬂﬂ
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=

! ya = ! 4 =\ Y o a d? (]
aaaliimsnlasulaaluszuu Ivadsusudrsaziinalinssuiumsdnauinatuedi
ApIlpY T2UUYIANAUYNNTZAUIUNMIAILANNIZABININYDIT WMeTAuNT o9 1i1l1g
v v [ v
M3lasuuilasnGendn NguoINIIROUAURIRDMIDNAVINITIMY  HASHAIDINTUN T
MIdeFIAuIINe ez dumad (Robertson & Coopersmith, 2006; White, Hsu, & Holcomb,
Y A < a a =R o v AN @
2009) TudireninaRuguLsuTnanssIFInIULaZdiEBy Mstamslununaenssans
= a Y A = A a dy @ o A o
M3 ImafeuTatialdnad  FennudeaninmsaareainnszgninuuulanagingdnsIns
A Aaa .
1919 (Arvieux et al., 2012)
= A IS 1 Y = A
nnmsgadsdoannmsaudwalins lnadeuveuden 11
dy [ ] ] (=1 ] o 1 ] S 9 9
@eaaIua 9 veeseme ludisane lauisathasernisan o lduyaandesns e
:/l [} [ 4 4 4 1 a 1
s lllanseviaveudseonanraduazifioned q 1d Usuauden (blood flow) 01l
dy d’l A A [ 1 9 o Y a o a =\ = Y ~
euilaEereatoiza q ldanas iliinawadneeendgauszinmsnasumlaslunihi
Y, s <A A Y o . 4 Y o
nazlngaadeveusan WenIntelin15 1¥Na9911910 anaerobic pathway ¥39¢ landeau
HeailoviaeendauuIy 9 9w 1iin15naIa31a18%iia (inflammatory mediator) %Y Fa@1
= =~ a a ~ = a 4 4 a
Hu 315 Intiu lady uafiloarliv vanen  Tuasneenlad lalaladnazimananiendnn
4 = 1 dy Qs: = . A S 1 o w Y o Y
ulames 1INgNFUeIETIHAIHTINNIVOUTY (metabolites) Nraa higuisamdala Wl
s A Y A g 2 2 o Y1 LR & Ay o a
agidountnuazae osaameuntunzihdihedignzseni ldawsonauuing
Yy . . @ 1 <3 Y o Y A Aa ~
Vlﬂ (irreversible shock) HAY®IYITAN ) ﬂ%anma’mﬂmﬁwmiuﬂqw (Boswell & Scalea,
2009; Rueden et al. ,2009)
o A Y dy I 1 1< oy
nasnnidiheiunnazden inmnaunale o faw arsilu
A =< 1 [ A o'/ 1 d! = 1 d'
JLUVHADAR0AILFUHIUDDNIINHITIMADAADANDHITIT1INBFI VA unaA1g 9 NNy
o 4 Y] 1 o’/’ :’ 1 1 o'/ 1T A 1 1 1 4
Maegoymisdulurasadeamaniu  amsihdiulngrgaveguinusesingzrilugag
FalilSuasarulngedNloauazmivirldgeneliinaeimsuinnaly eferziinaeins
9 A = :j A a d? qu .. o a g
uaald higanedea msizainmsuanhimedulusu Interstitium NInganHosnalu
o dgl U = [ A ~ A ~ 1 3
MU HINMIanasumannszuunasadoarosnuoniaeangiaumaniy
K ' =R A A &2 I A = o Aa A a
giledmIngadilymssvumadumelagailuiessuuninveaiaisederzninilng I
A o Y a o Y A a a Y Aaa a
nangaunaiih ldinamsiimihiveslearalng lduadnyazneadinuaz nersaniwag
A [ = dy d‘ 1 A [ = ..
wmideuny Taslina lauazmsnevaussvenilatemepriouny luszezusnil Interstitial
31 =\ 3’ A = A A a o 4 oA ~
pazgguanteauini sziansihnlllsduge DiaInsWad uualasvhsauazivaadu o 0

{ [ o 4 s A a
(NEINUMIONEL 1HB991NINITAY (necrosis) Y8 type [-pneumocytes uazmam%umwaaﬂ

o Y J "9 .. '
doa i lUsAunaziadaes snwaradud 11y Interstitum wazgeavoa nagwui
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% a 1 4
1ila0zauuuuTY (Hyaline membranes) %9U5nouae IvuTy waneast TUsau wazieuad
a o @ d . .
(cell debris) u“lumaum alveoli 1182 alveolar ducts 1111 oalianyaza (consolidation) Ltag
dyoz 1A = g = o A
paanurly wenaniidanuivaoanoadosgadulunasaideadosna q ldluilea 1ile
E4
91MIAINEINIAVY 31N resolution M3 0 organization VDY exudates W alveoli 1Az
b g A, g
interstitium 1A® type II pneumocytes ¥y cuboidal epithelial cells WU IUINTUINALNY
s A A A =] o a .
IFAAYDYNINADALADAUDY  alveoli Gmgﬂmmmazmﬂ"lﬂ i squamous metaplasia Q%
[
fibroblast proliferation #1WN1 tumor necrosis factor-a (TNF-a) Tu type II pneumocytes 11l

Y ¢ o
AIN3zAU  fibroblast 1aznsz@UIRIN1S deposition VDI collagen Fuunalnues Iung

]
=1

A i 1<
remodeling Taetsuiin1s fibrosis M alveolar duct NOULLAZ chronic interstitial edema 11U
o Y Yy . A ~ L
G]’Jﬂigiﬁuclﬂll alveolar wall fibrosis #1141 G!,mwvmmmiiqumwzu lung fibrosis ‘I/]’J“']u],‘]J inag

4
mangueimswigladiineunay Tudoasszdl collagen  content 93U (Dushianthan,
Grocott, Postle, & Cusack, 2011; Schroeder, Weiss, & Mosheiff, 2009) Gﬁﬁﬂﬁiﬂﬁﬁﬂﬁiﬁlﬁﬂ

1 a A v 1 dy
NNIENTOIDDNHLAU ‘JJ@\W]E]M]JJH
<] o a o

1. Endothelial and epithelial injury namMsuaRui liinansiane

U84 endothelium VU4 capillaries 148e epithelial cells YD alveoli JEREER alveolar-capillary
o o P 2} &£ A g Y . a I
membrane 9NN1AY mndesiin plasma 34 protein qqm"hﬂu alveoli tnattlu
noncardiogenic W30 high-permeability pulmonary edema AIMUTULUITIVOIDINIT epithelium VDI
alveoli gn¥inate mafa w1 1¥ina pulmonary edema 1agn159 type I pneumocytes Qnii1a1e
o o o . . a . 1 J 1 Y
M1¥n153199 edema fluid 910 alveoli 18T active transport Muyadmariiide’li imseadie
@15 surfactant @AY HazliANUARUNAYDY surfactant W19 liaansosmtn ldawalna
epithelium-endothelium tde 11 flFuuaiSodgnszumaon’ladie (Dushianthan et al, 2011;
Eckman, 2011)
S A
2. Cellular mechanisms TaguuaTasvhsanoglu alveoli vxgnnszdqu
Y 9 ¢ v A . . . .
Tiasalylalad 9l mterleukin 1, Interleukin 6, Interleukin 8, Interleukin 10 (IL-1, IL-6, IL-
1 P ' 2
8, IL- 10) ity Tumor Necrosis Factor-a (TNF-a) c’ﬁq”lcﬁT@"lﬂummﬁ%ﬂizé’juclﬁ’ﬁ chemotaxis
4 v
o . [ 1 Aa A a 4
%1914 inflammatory cells W13 luteauniu Taammegedistaii InsWadezidunlu
) £ Y o9 Y (1 = . ) . .

alveoli WINAYU uazgﬂﬂi:quiwﬂaaamswmammmu (oxidants) %W superoxide anion,
hydrogen peroxide, hydroxyl radicals i proteolytic enzymes (U protease UMINaIas

Y Y
leukotreines 481 proinflammatory molecules 1% Platelet Activating Factor (PAF) Nanuaili
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4
1%3n15911a18 alveolar-capillary membrane HAZHAITADUAUDIADNTZUIUMIONAVNINVY
v 4
M ITRane San1Mve3 lung injury 89810AU (Dushianthan et al, 2011; Eckman, 2011)
3. Coagulation and fibrin deposition Tunalnmsina acute lung injury
WUNMINT ng U coagulation pathway U@g fibrinolytic activity aAa NRNREY platelet-fibrin
3 [ 4 o { (%)
thrombi luvaeadenians uazil fibrin gl alveoli WnAu M lEImMsuanaounaly
alveoli 1ae'11/ (Dushianthan et al, 2011; Eckman, 2011)
= Y1 I d? 1 3 A v @
duuinmsvaduinaduluudazszuutazna lnvesnsuiaduiuanaiany
] 1 o <3 @
HANTZUIUNTADVAUDIVDITNNGHAINTUIADUILIHADUAUATNANINTULTIVDINT
3 =& 1 = a ] = 3 =
VI U dananIm il deunaves3anie ¥InIMIUIAR U ULTAZTNTEVIUNIG
[ { < ) ' a 1 1 o )
apUAUBIYRIT MeMidsanganvzii ldgnisifangueinisaouaueIaon1ToNIaUN

379

2.2 NGNININBLAUDIFIDNIONAVNITIINIY

221 WNBA3TINIALINUNGNDINITADUAURIAIDNITINAUINITIINE
MUATINAAINYDI American College of Chest Physician/Society of Critical Care
4 1 ' 1 @ o <
Medicine Lﬁ@ﬂ f.71. 1992 NA1771 NYUDINITABUTUDINITONLTUNITINNIY Wumsaevauey
YOITNBADYVIUMIONIAD Tasazdoaliormsnunainediados 2 do Aoguuginie
9
1NN 38 W?ﬂﬁ@ﬂﬂ?? 36 @Qﬁ““ﬁalﬁfﬂﬁ élﬁﬁ"lﬂ'ﬁ!g]}uslli’]\iﬁ)?rlﬁ] 11NN 90 ﬂ%\‘l@i’]‘lﬂﬁ
v 1 o’.:’ 1 ~ A [ 1 ) 4 L
E]ﬁﬁ']ﬂ'lﬁ?i'lﬂ(li]n']ﬂﬂ'ﬂ 20 ATIADUIN Wi@ﬂ')']llﬂu‘]J'Nﬁ")uell@\°|ﬂ'l°]5ﬂ'l§ﬂ'ﬂuvl@ﬂ@ﬂul°ﬁ@1u
1 a a < Jd Ja a
idoa (PaCO,) 1oend132 Nadwaslsenuaziiambonv1d 12,000 wasaegnUIRNNAIINAT
A Y 1 Al Ja A A A A a 4
“I9UDUNIT 4,000 L%ﬁﬁ@]@Qﬂﬂ']ﬁﬂNﬁalilﬁi vsellaaeauIFHALLUNTY (band form)
111 fevag 10
' o o @ dy A <
ﬂﬁg‘U')“Llﬂ'lﬁ@]'f)'Uﬁu@ﬁG]'E'Jﬂ']ﬁ@ﬂL’(ff‘UL‘]Juﬂa]lﬂﬂ'liﬁ@Qﬂuﬂfﬂiiﬂﬂiﬂﬂ'ﬁﬂ'lﬂﬁlﬂ
L A ] o ~ A ' Y a A 9
VOUUBIYD NITAUNITONTULRANIEN (local inflammatory response) dawalvitnanisinasudne
73 A s A 1A - <
m@ﬂl“ﬁﬁaluﬂla@ﬂllﬂ$Wﬁ’lﬁﬂHclfﬂﬁ@@ﬂu@ﬂﬁﬁ@ﬂlaﬂﬂqﬂQUﬁmmﬁﬂﬂ q tUatganuIalaIl
o = 9 o A = A 1 a dy A A < Y o A
NMIDNAURNWIZNICNTEAULTAALID UM ADALADA NOYUIIUIUBLYDNUIALIY Glﬁﬂa\‘]ﬁ'lﬁ‘ﬂilwa
3 . 1 a J A . . .
VIHADAIADA (vasodilator mediators) ¥ Tuasnoonlaa (nitric oxide) da@A11U(histamine)

ay A .. £ ' 2 o A A A =
uag LL‘lJﬁﬂﬂ"lﬂuu (bradyklmn) BINHNAADNITUUIAIUDAUADALUASNITARYANADA UDINIT
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v Y 1
HEANYOINITTIVOINADAIADANDY aoAlpAKoYgAAY  1TIBIIENI DIDBNFIIU iaDAITOA
o IAa 1azMIMaeUeeYYadasy IUNGueINITABUAUOINITONIAUNITINNIY

F4 4 v
AANTABLAUBIABMIONEAVIUNITL VDL AINANTENUNIT 1M Thlinanseneauau
[ U 3 o A a a A A s A
himusoavauld msudedvesdearalnd mdarsvosdudoauazivadtoyaon
A = Y d' =1 A a2 Y a [ ! [ a o'
doa gadonihi Tasaziiensueaas Ao 3§14 vawuinueivizdiunats anuaulaiam
@ o <3 1 a A 1 <
8051 3duveii 157 NIvseenFRULaLlMINNTUYUTAEBAYY (Cheek, Rodgers, &
Schulman, 2009)
A a < A 3 oA AY o '
HBINANTUIARUTULTINTONIEFONINNITIFUIA0A TTVUYUANNUYBITIMY
a v A 122 A g 9 J J 9 a
seinaaeuduesiuiinielunarbitani arenmsnszquaad luTulsduaznizquniswan
o 1 o S 3 A 7 s A Yy <
HAZHAIETAN S1UIUNN wadaladonv1d wualasvhsauay TuTulediegnnszqun
9 4 a o a a <A ~ 9 [
ansoainlalalan luasnoonled Inadawnsudu uazarswammoson q Nnszduds
1 4 [ 1 4 [ 1 [l 1 1 1 a a
aoutiog llfsszunaia g Taolelalead wiailu2 ngulne o ldun nguduasuliinans
Nl (pro - inflammatory cytokines) &R Tumor Necrosis Factor (TNF- QU), IL-IB, IL-6, IL-
a 4
8, G-CSF uag GM-CSF wan lagisaa Thl (T- helper lymphocyte type 1) Qg anti -
inflammatory cytokines 1dun IL-1Ra, IL-4, IL-10 IL-11, IL-13 #8& Transforming Growth
I~ 9 A A a 4 =&
Factor (TGF)-B Wudu yilandeiwan lagisad Th2 (T- helper lymphocyte type 2) BI&15
s M A Y ' A A ] 1Y A
laTa lminquusnazgnuaseenumnnie 1#s19mensudussnogainiuIgniula uaol
== o 1 a 1 1 [V v
winlundeauga thldgmsinangueinsaeuduseaen1sondun1319n18 (Broncher &
¢ I o v o w 1 a 1
Toft, 2009; Tsukamoto et al., 2010) M3noUaUIWI 4 Ta Imlifuilatedragyaenisinangy
91INMIADVAUDINBDNIONAUNIINMY  TUTLHINMIAANGUDINIIADVAUDINDNTONIAY
12319018 pro-inflammatory cytokines (IL-1, TNF-Ol, IL-6, IL-8, IL-12, IL-18, G-CSF uag
o a 1 B}t::,‘ M
GM-CSF) 9A%a09nu1nninuatdsanga 1usgnIniineeinisnddvod anti-inflammatory
cytokines (IL-1RA, IL-4, IL-10, IL-11 uag IL-13) 2ONNIAIY VNUINVDY anti-inflammatory
. A . 4 .
cytokines f® ﬂa”lﬂaﬂmimm]u (down-regulation) UVBIVUIUNITAIN  pro-inflammatory
cytokines Tun1azand pro-inflammatory lQ¢ anti-inflammatory cytokines ﬁmmauﬂauaz
o o . I ¥ 1 3 A a ' dgl =
AMT0A159I0122 515990 (homeostasis) 1318 od19lsnmuiiomanu biduaatu Taslinig
o 1 < o 1 1 1 [ ™
NA3IVUDY pro-inflammatory cytokines (A ﬂ%uﬂﬂqﬂqummﬁmuﬁuamamiaﬂmum

{ o .. . 1 I Y a
319y TUYULNNIINAIVOI  anti-inflammatory  cytokines 1A 1T ve IiAaMInasz U

'
v =

Y
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18 uadiiunlUfvnaaugasinsananmsiinuvessadind ldinanadoninunoniod
ANAINLINIUAANGUBINMIADLAUBIABNISNIALTTITINNY (Tsukamoto et al, 2010) A3
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¥ 6 USIe §afl (Baker et al., 1974)
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ol S
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6. W4 (body surface)
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M990 4.2 Saunazdevaz A la Aunde d1udouuuNIATFIUVEIANUTULTIVOINT
< ' (% ] [ a 1
V1AL MIADVAUBIVDII WNPHAINTVIADY AFUNIANBUAZMIIAANGUDINTABVAUDY

ADNITOAAUNIT MY (n=81)

Y} o Y
aamals R TRLY Souaz

ﬂ?]NEM!!iQﬂ]@Qﬂ]ﬁU"Iﬂ!;]‘U (ISS)

ISS (0 — 15 AzuUU) 28 34.6
ISS (16 — 24 AZLUYU) 26 32.1
ISS (25 — 75 AZLUUY) 27 33.3

(AR =9, AGIFA = 34, AUNTY = 19.64, SD = 7.26)

MSABVAHBIVDITIINMEHNAINTLIARY (RTS)

RTS (3 — 4 AZLUUU) 5 6.2

RTS (5 — 6 AZLUUU) 24 29.6

RTS (7 - 7.84 AgLUN) 52 64.2
(ﬂ'w‘];wgﬂ =3.57, AgaqA = 7.84, AunAe = 7.0,SD=1.11)

v A

AT HIaNe (BMI)

BMI (<18.50 nn./u°) 2 2.5
BMI (18.50 — 24.99 N./4%) 64 79.0
BMI (25.00 — 29.99 nn./4°) 12 14.8
BMI (> 30 nn./u’) 3 3.7

(AAGA = 16.53, AGIYA = 41.01, AUNAY = 22.82, SD = 3.46)
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HAINMIVIADL
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48 FrTuausnndamsa unu anwguusevesmsad uiiauduiuimenlussdy
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@

1 [ <] @ 4 o o
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3 1 o < o 1 a
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amils 1 2 3 4

<
1. ANUTULITIVDINITUIALY 1.000

2. MIABUAUBIVDIT1NY -370" 1.000

NEIMIUIARY

3. ArHuame -240° 026 1.000

4. NQUDINMIADVAUDY 326 -285" 055 1.000
AOMIBNIAUTITIINY

“p<.01, p<.05

aIUN 4 MININPVBIANNFUUTIVIINTLIAIRY NINDUAUBIVDITINYTHAY
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=
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(Nagelkerke R” = 0.34) aauaaslunisieh 4.4

M51eh 4.4 msiueilade

i
A

NTNAADNITNANGNDINITADUAUDIADNITONAUNITINNY

nuy
(n=281)
95% CI1

tadering B S.E. Wald df p-value Exp(B) Lower Upper
ANUIULI .14 .07 391 1 04 1.16 1.00 1.35
ﬂl@ﬂﬂWﬁ‘U'lﬂl%‘U
NIADUTUBDN -1.77 115 234 1 12 17 .01 1.64
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p<0.05
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FACTORS PREDICTING SYSTEMIC INFLAMMATORY RESPONSE SYNDROME
IN PATIENTS WITH MAJOR TRAUMA WITHIN 48 HOURS AFTER INJURY

SINEENART NAKSRI 5437250 NSAN/M

M.N.S. (ADULT NURSING)

THESIS ADVISORY COMMITTEE: ORAPAN THOSINGHA, D.N.S.,
SUPORN DANAIDUTSADEEKUL, D.N.S., KRIS KEOROCHANA, M.D., FRCST

EXTENDED SUMMARY

Background and significance of problem

Patients with severe injury always experienced immune responses which
lead to inflammatory response syndrome (SIRS). This phenomena can be confirmed
by patients’ clinical conditions and their laboratory results after injury (Giannoudis,
2003; Toft & Tonnesen, 2008). The incidence of SIRS among patients who admitted
in intensive care units (ICU) was 79% (Nesmith et al., 2009). The body released the
inflammatory mediators from damaged tissues to blood circulation and cells. This
process responsed to injury mechanism and compensated the whole body system to
homeostatic stage (Aller et al., 2006; Lenz, Franklin, & Cheadle, 2007). The body’s
responses included hormone, metabolism and immunization system. The inflammatory
responses associated with the severity of injury or tissue damage. In patients with
severe trauma level of inflammation increased while the body immune system was
continuously activated the body system to reach hyperesponsive stage. Accordingly,
29 to 61% of these patients were at high risk for developing various complications due
to hypermetabolism of the body (Nesmith et al., 2009).

Twenty-six percents of patients with SIRS had potential to develop sepsis.
There were evidences to support that 18% of them had severe sepsis and 4%

experienced septic shock in particular among ones who did not receive early diagnosis
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or appropriate treatment regimens (Robertson & Coopersmith, 2006; Brochner &
Toft, 2009). SIRS always contribute to reduced blood circulation, diminished oxygen
delivery, and decreased tissue perfusion which eventually led to organ tissues damage
and multiple organ failure (MOF). These patients had poor clinical outcomes and high
mortality rate (Brochner & Toft, 2009; Rueden, Bolton, & Vary, 2009).

Previous studies related to patients with injuries stated that the factors
related to the occurrence of SIRS included Injury Severity Score (ISS), Revised
Trauma Score (RTS), and Body mass index (BMI). However, in Thailand studies
related to SIRS and the predicting factors of SIRS among this group of patients still
received less attention and there were limited numbers of the studies. Therefore, the
researcher would like to study the predicting power of Injury Severity Score, Revised
Trauma Score and Body Mass Index on the occurrence of SIRS among severe trauma
patients. It was expected that the study results could lead to the recommendations for
nurses who work in trauma department in regard to risk assessment and early detection

among patients with severe trauma.

Objectives of research

1. To study the occurrence of SIRS among patients within 48 hours after
sustaining severe injuries.

2. To study predictive power of Injury Severity Score, Revised Trauma
Score, and Body Mass Index on the occurrence SIRS among patients with major

trauma within 48 hours after sustaining severe injuries.

Research hypothesis
Injury Severity Score, Revised Trauma Score, and Body Mass Index can
predict SIRS among patients with major trauma within 48 hours after sustaining severe

injuries.
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Research Conceptual framework

Pathophysiological ideology was employed as a framework to illustrate the
components of factors in this present study. After sustaining severe injury, the body
responded by releasing the inflammatory mediators into blood circulation and cells to
restore the body to achieve its homeostatic condition. This process could also be called
inflammatory response (Aller et al., 2006; Lenz et al., 2007). The inflammatory
process was triggered by a traumatic to the organ. If the body was able to gain balance
to immunological chaos, recovery was likely to occur. On the other hand, if there was
a new stimuli (the second hit) for example after sustaining severe injury patients
experienced poor tissue perfusion, it could lead to the stage of immunosuppression
resulting in Systemic Inflammatory Response Syndrome (SIRS) (Robertson &
Coopersmith, 2006). Pro - inflammatory Cytokines were also secreted for the
response to injury and SIRS (Tsukamoto et al., 2010).

In response to SIRS, there were endothelial cell damaged, membrane
permeability alteration, maldistribution of blood flow, inadequate tissue perfusion,
decreased oxygen supply, increased oxygen demand, tissue damaged and body organ
ischemia (Robertson & Coopersmith, 2006; Rueden et al., 2009).

The studies of the past decade found that patients with a high body mass
index or obesity were at risk for developing complications such as infection after
severe trauma (Ciesla et al., 2006; Serrano et al., 2010). Obese patients would develop
lipotoxicity which induced pathology of vascular couple with increased the excretion
of cytokines. The physiological changes as aforementioned would lead to the

occurrence of SIRS (Brochner & Toft, 2009; Cave et al., 2008).

Scope of the Study

This study aimed at studying predictive power of Injury Severity Score,
Revised Trauma Score, and Body Mass Index to the occurrence of SIRS in patients
with major trauma within 48 hours after injury. The population of the study consisted

of patients with major trauma, aged 18 years old and older admitted in Siriraj Hospital
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and Bhumibol Adulyadej Hospital. The data collection was conducted between March
and June 2013.

Research Methodology

The present study was descriptive research which aimed at study
predictive power of Injury Severity Score, Revised Trauma Score, and Body Mass
Index to the occurrence Systemic Inflammatory Response Syndrome in patients with
major trauma within 48 hours after injury. The population of the study consisted of
patients with major trauma, aged 18 years old and older admitted in Siriraj Hospital

and Bhumibol Adulyadej Hospital, based on inclusion criteria.

Sample size determination

Sample size in this study was calculated using the following formula.

n = (Zy)* P (1-P)/d* (Pocock, 1983)
When n = number of sample required

P = review literature in patients with major trauma, prevalence of SIRS
estimates 70 %, so P = 0.70 (Beale et al.,2006; Lustenberger et al., 2009; Mommsen
et al., 2012; Sakamoto et al., 2010)

d = identified absolute value 10 %, so d = 0.1

Z = standard normal distribution at Confidence level 95%, by value Z 4
=1.96
Stand for n = (Zy)* P (1-P)/d*

n = (1.96)%(0.70)(1-0.70)/(0.1)* = 81

Therefore, the total number of subjects needs in this study was 81.
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Data collection instrument

1. Demographic data entry form was constructed by the researcher to
elicit demographic characteristics of the subjects including gender, age, occupation,
illness history, mechanism of injury, and cause of injury.

2. The Injury Severity Score (ISS) was developed by Baker et al. (1974)
and was translated into the Thai language by Tawatchai Kanchanarin (B.E. 2544).
Each injury is assigned an abbreviated injury scale (AIS) and is allocated to one of six
body regions: 1) head and neck, 2) face, 3) chest, 4) abdomen, 5) extremities, and 6)
external. As for interpretation of scoring, only the highest AIS score in each body
region is used. The three most severely injured body regions have their score squared
and added together to produce the ISS score.

3. The Revised Trauma Score (RTS) is a physiologic scoring system
assess physiological changes in the body after an injury is the respiratory system,
systolic blood pressure, and Glasgow coma scale.

4. Body Mass Index (BMI). Assessed by body weight and height to
calculate the formula weight (in kilograms) divided by height. (In meters) squared.

5. Systemic Inflammatory Response Syndrome (SIRS). The clinical
assessment of the following: at least two limitations.

- Body temperature greater than 38 'C or less than 36 "C.

- Heart rate greater than 90 beats per minute.

- Respiratory rate greater than 20 beats per minute or carbon dioxide
partial pressure (PaCO,) less than 32 mmHg.

- White blood cell greater than 12,000 cells per square millimeters or less

than 4,000 cells per square millimeters or greater than 10% band forms.

Validation of measuring instrument

Instrument was simple and easy to use and the wording used in instrument
was universal so validity and reliability of the instrument test of instrument were
unnecessary. The validity and reliability of the complete blood count and scales the
calibration accuracy of the instrument. Calibration by a hospital or a medical device

company representative prior to use, and is set to zero before the start of each session.
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Protection of Human subjects

The proposal of research was approved by the Ethics Committee. Faculty
of Medicine. Mahidol University and hospital ethics committee Bhumibol Adulyade;.
Before data collection proceeded, the researcher explained the research objective and
data collection procedures to the would-be subject who were informed that they had
the right to decide to participate in the study or refuse to participate in the study. All
data taken from patient records were treated confidential which the consent form and
data from patient records were separately filed. The identification number was used
instead of name in data collection. Only researcher had the accessibility to database in
computer. The research result published in journal or presented in seminar or
conference will be presented as a summary result without presenting individual name.
Participant has a right to quit the program anytime he wished without any
consequences. After the patients with major trauma agreed to participate in the study,

they were asked to give their informed consent.

Data collection

1. After the sample based on inclusion criteria. The researcher met them to
introduce herself and explained the research objective and data collection procedures
to their legal representatives to ask for cooperation in data collection. If the legal
representatives of the patients agreed that the patients could participate in the study,
they were asked to sign the informed consent form.

2. The researcher collected data from the patients’ medical records by
herself as following manners; demographic data such as age, sex, occupation, history
of past illnesses, mechanism of injury and cause of the injury by questioning the
patient or relatives or the patients’ medical record. Injury Severity Score and Revised
Trauma Score first data record from the emergency room immediately and calculated
later, body weight and height, weighing scales from the first been admitted to the ward
and then used to calculate body mass index. SIRS among patients within 48 hours
after sustaining severe injuries.

3. The data was analyzed by computer programs.
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Data analysis

1. Demographic data such as age, sex, occupation, history of past
illnesses, mechanism of injury and cause of the injury were analyzed in terms of
frequency, percentage.

2. The descriptive statistics of mean, median, frequency, percentage, and
standard deviation were also employed to analyze the Injury Severity Score, Revised
Trauma Score, and Body Mass Index, and Systemic Inflammatory Response
Syndrome.

3. The predictive power of Injury Severity Score, Revised Trauma Score,
and Body Mass Index to predict Systemic Inflammatory Response Syndrome was

determined by using logistic regression analysis.

Result and Discussion

According to the study, majority of sample were male (95.1%) with an
average age of 34.54 years. Majority of them had blunt trauma from traffic accident.
Almost a half of the patients (49.4%) obtained emergency surgeries within the first 24
hours and 44.4% of them received blood transfusion.

Patients with major trauma within 48 hours after injury. Found that the
Injury Severity Score had the range between 9-34 points with the severity of injury in
very mild to severe with an average Injury Severity Score of 19.64. 33.3% of severe
Injury Severity Score, 32.1% of moderate Injury Severity Score, and 34.6% mild
Injury Severity Score. The patients had Revised Trauma Score 3.57 - 7.84 points
with an average 7 points with 64.2%, a level mild, 29.6% were moderate, and 6.2% in
the crisis of life. The Body Mass Index had the range between 16.53 — 41.01
kilograms/meters” with an average Body Mass Index of 22.82 kilograms/meters®. Most
patients with major trauma (79 %) had a Body Mass Index in the normal range. 2.5%
have a Body Mass Index less than normal, 14.8% have a Body Mass Index that is
overweight, and 3.7% have obesity. The result revealed that within 48 hours after
sustaining severe injuries, 85.2% of patients demonstrated Systemic Inflammatory
Response Syndrome and most patients had mild Systemic Inflammatory Response

Syndrome (50.6%).
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According to the study, Injury Severity Score was factor that predicted
Systemic Inflammatory Response Syndrome within 48 hours (OR = 1.16; 95% CI
1.00-1.34; p = .04), while neither RTS nor BMI could predict (OR = 0.17; 95% CI
0.01-1.64; OR = 1.13; 95% CI 0.90-1.42) The percentage of co- prediction of ISS,
RTS, and BMI on SIRS was accounted for 34% (Nagelkerke R* = .34).

The Injury Severity Score which is the evaluation of injuries by anatomical
organ injuries, injury severity and multiple organs injury of further tissue ischemia,
cells anaerobic metabolism leads to acidosis and effect of Systemic inflammatory
response (Beatti, 2007). This will activate the immune system, hormones from
endocrine glands, metabolic and circulatory system to more functionality (Edwards,
2005; Broncher & Toft, 2009). The first response of the immune response that Pro-
inflammatory immune response, followed by the Anti-inflammatory immune response
and released mediators into the circulatory system, which allows to extend the
response of Pro-inflammatory response with the addition of various hormones,
including ACTH, corticosteroids, catecholamine, cytokines, chemokines and alamines
also an important of Pro-inflammatory response after injury which these responses
leads to Systemic Inflammatory Response Syndrome (Lenz et al.,2007). Behdad and
Hosseinpour (2006) conducted a literature review and made a conclusion that severely
injured patients were more likely to have Systemic Inflammatory Response Syndrome
than patients without SIRS (p <.05). Consistent with Keel et al. (2006), who found that
patients with major trauma were at risk for having SIRS than patients with minor
trauma (OR = 1.07; 95% CI 1.05-1.09).

Revised Trauma Score could not predict the occurrence of Systemic
Inflammatory Response Syndrome because Revised Trauma Score correlated with the
Injury Severity Score (r =-.370, p < 0.01), both of which independent variable that are
interrelated within and majority of sample was healthy adult, no underlying diseases,
and malnutrition. Therefore, the response after injury as well. The majority (64.2%)
had mild severity.

Body Mass Index could not predict the occurrence of Systemic
Inflammatory Response Syndrome because most patients with major trauma (79%)
had a Body Mass Index in the normal range with an average Body Mass Index of

22.82 kilograms/meters®. 2.5% have a Body Mass Index less than normal, and 18.5%
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have a Body Mass Index greater than normal. Literature review, the occurrence of
Systemic Inflammatory Response Syndrome found lower in patients with a normal
Body Mass Index as can be found in the group of patients with lower and higher than
normal Body Mass Index including abnormal functioning of the organs. (Nelson et al.,

2012).

Conclusion and Recommendations

According to the research, patients with major trauma within 48 hours
after injury with the Injury Severity Score which is the evaluation of injuries by
anatomical organ injuries are vulnerable to Systemic Inflammatory Response
Syndrome was very high and the greater the severity of the injury, the higher the
better. Response to inflammation is more severe as well. Those patients has not been
evaluated to diagnose, since the first term may be treated and may cause improper
functioning organ dysfunction syndrome were followed. According to this study, the
recommendations were as follows;

1. All patients with major trauma should be assessed on their Injury
Severity Score which was an important variable that could predict the occurrence of
SIRS among patients within 48 hours after sustaining severe injuries.

2. The clinical practice guidelines to monitor patients with major trauma
should be developed so that patients who had Injury Severity Score greater than or
equal to 9 points would be closely monitored. This would ensure that in the first 48
hours after injury all severely injured patients would receive appropriate vigilance and
safety practice.

3. All patients with major trauma should be monitored for the occurrence
of SIRS by using SIRS score because its occurrence among major trauma patients was
relatively high.

4. The competencies related to assessment of SIRS and severity of injuries
among nurses who provide care for major trauma patients should be strengthened so

that it can ensure patient safety and high quality of patient care.
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Residuals Statistics

Minimum Maximum Mean Std. Deviation N
Predicted Value .58 1.19 .85 140 81
Residual -.907 .340 .000 329 81
Std. Predicted Value -1.935 2.408 .000 1.000 81
Std. Residual -2.706 1.015 .000 981 81

a. Dependent Variable: R_sum_SIRS

1 A A [ J A (=) v o Jdo
1. mmaEJGUfNﬂzLmumwmmmﬂa@ugﬂuﬁuama"lwmmauwuﬁﬂu
' A A < d A 12 v o Jo
ﬂ"lmﬁﬂﬂglluu‘U’f)Qﬂ’NﬁJﬂa']ﬂ!ﬂﬁﬂuLﬂuﬁuﬂﬂiﬂqmﬂﬂ’JWMﬁiJWUﬁﬂu NI

1 H 4 $ 1 1 U 0)
TagnnaAundennuanIaAao (Residual) = .000 Fadislndifes Wiominugud

Coefficients
Correlations Collinearity Statistics
Model Zero-order | Partial Part Tolerance VIF
1 (Constant)
ISS 326 273 262 810 1.234
RTS -.285 -.179 -.167 .859 1.164
BMI .055 135 126 938 1.066
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2. fulsdasy liaslianuduniusiuwse luasnailaymdlsdased
ANMUAUIWUT NN (Multicollinearity)

asvae Ingaz 19aA1 Variance Inflation Factor (VIF) 11aA1 Tolerance W1 AN
JUUTIVDINTIARY MIABUANBII NMENSIMIINARULazAYtuamelianudusiug u
sz Tasguine VIF i VIF fummnzenliaasifiv 4 uie 5 uage Tolerance (n@amou

Peainlng o)

d v
MANTIZHionassladafnuuY 2 NgN (Binary Logistic Regression Analysis)
o [ a J Aa a 1 3 dy A Ja a 4
dmiumsnsigioansy ladaanuuuaeanguluasail @enlsIsmsnneH
Y
HUUDANDHVUABUIASD (Enter method)
INMINATOUANNUNUIZTNYDULVVT1004 (goodness —of —fit test)  VDINTT
AnTevionnos 1adand1975 Hosmer and Lemeshow Test Wi anddanadoy laaunis
Jd

(Chi-square) lua1319% 4-5 1aan lnaunls1sny 7.185 aza Significance W11AY 0.517 %9

1 Y] a Aaaa o ~ 9 9 a [ EE=
> 0.05 UEANNYDNTUTNNUAFIUTDANIN !,L'U‘]Ji]'la'f]\ﬁflUlﬂi]'lﬂﬂl'f]%ljﬁ!“]f\“lﬂi%i]ﬂﬂﬂﬂ'ﬂﬂ

9

4
v @

A v A 1 1 o = Y a 4 a a 9 o
mmunuma'lmwmmaﬂu @\“qui]\‘]ﬁ'iqﬂulﬂ’ﬂ ﬂ?i’JLﬂinﬁﬂﬂﬂﬁlEliﬁi]ﬁ@ﬂﬂﬂlﬂuﬂﬂinaﬂﬁ

9y dyd
ﬁuay’aﬂ;ﬂunmmmmmu

e 1 ﬂ”li‘ﬂﬂﬁi’)‘]_lFI’N?JL‘HNTZﬁiqui’JQLL‘]JTJﬂoiﬁﬂﬂﬂl@\ifﬂiami”lgﬁﬂﬂﬂﬂﬂiiﬂ%ﬁaﬂ@ghﬂa%

Hosmer and Lemeshow Test

Hosmer and Lemeshow Test

Step Chi-square df Sig.

1 7.185 8 517
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3 L4 ) o o a e
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00008 1adaAnA1833 Hosmer and Lemeshow Test

Contingency Table for Hosmer and Lemeshow Test

R sum_SIRS =no SIRS [ R_sum_SIRS = SIRS
Observed | Expected | Observed | Expected Total

Step 1 1 5 3.672 3 4.328 8
2 3 2.834 5 5.166 8
3 1 2.335 7 5.665 8
4 1 1.649 7 6.351 8
5 0 745 8 7.255 8
6 1 451 7 7.549 8
7 1 202 7 7.798 8
8 0 .082 8 7.918 8
9 0 .026 8 7.974 8
10 0 .005 9 8.995 9

4

fﬂi‘l/l@’ﬁ’f]‘]Jﬂ’J'lllL’ViiﬂzﬁiJﬂJ@\“ILL‘]J‘]J{hﬁ@Q (goodness —of it test) ﬂJ@QﬂWi%Lﬂinﬂ
a a 9 aa . . £ 1w a
aanogladannalens Omnibus Tests of Model Coefficients #ilun1snagsumdulszans
Aa a 1 aa 4 . d! = J = ' '
a@aaﬂima@ﬂiugﬂmQQﬂwaam”lﬂﬁLLﬂai (Chi-square) ¥491 3 A1 A0 step A1 block LALAI
a o (L] =W % usj 1 % a A A 9
model i]1ﬂﬂT§3Lﬂ51$1’iWU’Nﬂflﬂﬁllﬂ’JﬂJﬂHﬂWﬂu‘ﬂ\i3 N Llﬁﬂﬂ’ﬂﬁ’JLL‘IJ%'@E‘T?%WLW?JL"UW%J

luuuIIaeIUANUHNZ T AIA15197 3
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! o a 4 a a 9 a
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Omnibus Tests of Model Coefficients

Omnibus Tests of Model Coefficients

Chi-square df Sig.
Step 1 Step 17.447 3 .001
Block 17.447 3 .001
Model 17.447 3 .001

4
@

MINATDUANUHNIZTNYDILVUINAD (goodness —of —fit test) YDINTUATIZH
2a008123aANAIBNITN1AA1 Cox & Snell R Square 1A Nagelkerke R Square §1%151
1 T I 1 [ i
AR’ UD9 Cox & Snell 1Az Nagelkerke H3058n71A1 Pseudo R° 1ilumivendaaiunio
3 P a o a J a a a
lesiFuanansneiuieanuiuulslumsinszionnesTadaan Tasdnana1 Cox & Snell
v S ' v £ Qady Y o J 2 a J a a
R ldaasiawminu 1 dsadaiadienua R lumsmsiasigdoansadannuuulng
) o v [ 1 J @ a Aa
A MSUNAANT Nagelkerke R Square (M1 0.341 na12'1a31 msdwnls Tasaums Tavadan

a VY o A
ﬁWﬂJﬁﬂ@‘ﬁUWﬂUlﬂﬁ@Elﬁg 34.1 AT NN 4

13197 4 ﬂ"li‘V]ﬂﬁ’ﬂ‘]Jﬂ313JL143J"I$@'3J3]E’NLL‘]J‘]J§1QE’N“II@Qﬂ”IS%Lﬂi1$ﬁ’ﬂﬂﬂﬂﬂiﬁ%ﬁaﬂ$g]}38ﬂ1§

WA1521A1 Cox & Snell R Square Haza Nagelkerke R Square

Model Summary

Cox & Snell R | Nagelkerke R

Step | -2 Log likelihood Square Square

1 50.509" 194 341

a. Estimation terminated at iteration number 8 because

parameter estimates changed by less than .001.

< = = ° A = =
UBNINUAITUNITATIVABUANNUUFONOVOUIVUIIA0Y HIoMTTeuney
o 9 o 9 a [ o =l =~ J v 1 a 9
LL‘U‘U%WﬁENﬂ31uﬁ®ﬂﬂﬁﬂﬂﬂﬂﬂlﬂyal%ﬁﬂi$i]ﬂ‘]aliﬂﬁlﬂﬁlfﬂiEl“]JL‘VIEJ‘UﬂTWEﬂﬂﬁil!ﬂ‘Uﬂﬁ]‘NIﬂElﬁl%

A19AAA (cut value) 1110 0.5 AINITIN 5
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d’ 1 . . A 9y Jd v A @
AMTNN S ATNLYNNYY (Classification Table) !W@i%WﬂWﬂim@nlLﬂi@nN'ﬂﬂﬂﬂﬂ 0.5

Classification Table"

Predicted
R sum_SIRS
no Percentage
Observed SIRS [ SIRS Correct
Step 1 R sum_SIRS no SIRS 2 10 16.7
SIRS 0 69 100.0
Overall Percentage 87.7

a. The cut value is .500

1INANTNA 5 WU Teyaese liinangueImsaeUAUeIABNTONITUNIT 1N
) 1 4 o e g 1T Aa 1 1
$wau 12 au ualelduuuiasstivzannsoneinsain lumanqueinsneuauesasns
o o o t4 a a J
SNIAUNITINNG $1UIU 2 AU AD NeINTBYN (2/12) x 100 = 16.7% VOYATUNANGUDINTT
v ) 4
ADUAUDIARBNTONADNITINNG $1uI 69 au e lFuuuiiassiiszannsaneinseiinia
' ' v o o L4
NENOINIIABUAUBIADMIBNTUNITIMY 1UIU 69 AL AD WeINTRIYN (69/69) x 100 =
v @ o = MY Y
100% ativagy Tassmnuusiaesiingnsel lagnave 87.7%
E4
a 4 a A 1 a v
11NN AT An0s ladaanuudeIngu IasITuUUTUADUIASY (Enter
. . . =Y v A 9 a 4 a a ~
Logistic Regression) WUy 1 6 fannsadnaunismsainiiziaanos ladadn tazll
A v o w aa Y a A v o Jdo a 1
WigdAynadd (p < 0.05) FadulsdaszNNANNANRUTAUMIINANYUBINTABUAUBY
1 [ o 1 < v [ <3
aomsoneruinis umeludihemanuguusaluszes 48 d2luasnndinsunady fie A

<] @ A
JUUIIVDINITUIALY ANAITINN 6
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d’ v a A 9 "9 2 a 4 a A
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1 ad 3 =~
ﬂﬁqﬂﬂ%’mmmumumm

Variables in the Equation

95% C.1.for
EXP(B)
B S.E. Wald | df | Sig. Exp(B) | Lower | Upper
Step 1 ISS 14 07 391 1 .04 1.16 1.00| 135
RTS -1.77 1.15 234 1 A2 17 .01 1.4
BMI A2 A1 1.25( 1 .26 1.13 90| 1.42
Constant 9.65 9.43 1.04( 1 30| 15662.04

a. Variable(s) entered on step 1: ISS, RTS, BMI.

{ ' J o a @ <
INA15197 6 WU A1 Wald Y09a 5052 1 @2f10 ANNTUITIUBINTUIANL
' a 1 1 @ o U IS
Urademsiangueinsasuauesaemsona@unIsumeludihouiauguuselusses 48
] [ < 1 v o W aaa o <
% T3 NHAINMIVIAR VoI NITIAAYNNadANTEAD 0.05 TABAUTULIIVRINITIARY
v o @ ' 1 @ @
UANUFUNUTNNUINAVNGUINIABDUAUBINDNITNAUNITNNY
WeN15A1 Exp(B) 1301 Odd ratio WU Aaul5odse 1 @1 Nilnwasensing
NQNDINITNBUAUDIAONITONAUNIIT NN NUTodIAYNINaDaNTzAY 0.05  Tagla
[ Y I 1 o dyd A o Y a 1 1 (%
Exp(B) 110071 1 uaadlmimiu daulsiiiTemanilimnanguoinmsaeuausidomsoniay
v A d? U A <= [ Y = 9
N2319NBANTY NA1IAD ANVFULTIVBINMIVIAUIVLATOR 117D 1.16 N8 §ilae
< o o = 3 A
VIS TUIZeE 48 92 THAINNAINITVIARUNTASHUUANVTULITIVDINT LA NG
HTemmnangueIMsasuauoInomsonaunsume launnidihenliazuuunnuguns

2 o '
ﬂJﬂQﬂﬁ‘]ﬂﬂL%‘U@%ﬂU 1.16 (M
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