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# # 4775252030 : MAJOR COMMUNITY MEDICINE
KEYWORDS : ADVERSE EVENTS / GLOBAL TRIGGER TOOL / VALIDITY / RELIABILITY / COST-
EFFECTIVENESS

SANTAWAT ASAVAROENGCHAI : EVALUATION OF GLOBAL TRIGGER TOOL FOR
IDENTIFYING ADVERSE EVENTS IM HOSPITALIZED PATIENTS, ADVISOR
ASSOC.PROF.JIRUTH SRIRATANABAN, MD., Ph.D., CO-ADVISOR : ASSOC.FROF.
MNARIN HIRANSUTHIKUL, MD., Ph.D., ANUWAT SUPACHUTIKUL, MD., 139 pp.

Hospital incidence reporting system has limited sensitivity in detecting the adverse
events. The previous retrospeclive double-staged medical record review could overcome
underreport problem but has disadvantages of high work load and inconsistency of the tool.
Trigger tool might be more practical for delecting adverse events. In order to determine adverse
events, internal validity, intef-rater reliability and cost-effectiveness compared with direct
physician medical record review, the cross-sectional medical record review (o identify adverse
events in hospitalized patients by the Global Trigger Tool (GTT) in a tertiary-care university
hospital in Bangkok was conducted. A sample of 576 medical records of in-patients discharged
during 1-31 Jan. 2008 was selected using a systemalic random sampling, and reviewed by a
team of in GTT nurses and a team of physicians.

The 576 medical records yielded 4,460 patient-days. Totally, 236 adverse events were
detected with a mean rate of 41.0 events per 100 patients or 50 4 events per 1,000 patient-days.
Sensitivity and Epec'rﬁcity of GTT were 57.3 percent and 87.8 percent respectively. Positive and
negative predictive values were 62.3 percent and 85.4 percent respectively. Inter-rater reliability
between two nurse-reviewer was very good (K = 0.858). Costs of GTT review and the Direct
Physician Review were-59% and 418 Bahtf adverse eventconsecutively.

Specificity and negative predictive value of GTT were high'and reliability was very good.
The GTT was. suilable for_using as a diagnostic test for adverse events. However, the GTT
sensilivity could be improved and the GTT.costs could be reduced by focusing on high risk
patients and by revising some triggers to better reflect the context of hospitals in Thailand.
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1. General Care 1. General Care

2. Medication 2. Medication

3. Surgical Care 3. Surgical Care
4. Intensive Care 4. Intensive Care
5. Perinatal Care 5. Perinatal Care
6. Emergency Unit 6. Emergency Unit
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A \ 4
GTT Negative GTT Positive
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GTT AE Negative

GTT AE Positive

DPR AE Negative

DPR AE Positive

GTT Reliability and Cost - effectiveness
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DPR Reliability and Cost - effectiveness

Sensitivity, Specificity, Positive and Negative Predictive Value

GTT = Global Trigger Tool

DPR = Direct Physician Review
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25

1.3. AMMIWNEAUIN (Positive Predictive Value)

1.4. Anunanaal (Negative Predictive Value)
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AN TRINMAReL (Sensitivity) YNN8 ’éﬂm:mm@ﬂu‘ﬂmﬁmmmﬁmwié’m
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Sensitivity =[a/(a+c)]x 100%
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A979A WNAALANNNINAREL
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a
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pa+(l-a)l-b)
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_ (-pp
NPV — p(l—a)+p(1— F X100
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K = P, — P
1-p,
e K = index of agreement, Kappa
o, = observed proportional agreement
P, = expected proportional agreement by chance

P, :Zg: fi/n
i1

ped  n = number of observations
g = number of categories
f, = number of agreements for category i

p, = Zg:rici /n®
i=1

r = number of rows for the /" category

=)

gl

o = number of column for the i category

Standard error of K

E= Ny

95% confidence interval for K
K= 1.96 SE(K) to K+ 1.96 SE(K)
n1sulanarn Kappa
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(Direct Physician Review: DPR) @1Azaudi@ientiny Auvwmanisalldnnisrasdniu
. , " . , d gy
ANVENEaedLAas Trigger wildldnalnAnnsesues Trigger ialflAtanismunauun

- ]

~ o ~ Y A A ° o
LL]_I?THULV]ﬂUﬂUN@ﬂq?WUWQuLQﬁﬁ‘zLuﬂum’)ﬂ LATENHNRANATUTUNUTIN u’ﬂﬂﬂ’]uqm Validity

1
o

1 1 ¥ 4
uway Reliability veairsesiesall daduduneunugrundAynennisinlydveanaluos

n4n3 (Generalizability) fAalyl
nsudssiiunalasamslumaAsEgaans
N5ALATIERAUNY UseRvBua (Cost effectiveness) U4 LATRINDAIR YU UTIN

U 1R Vv aa ﬂl =l 1 o [~ = Zl/

nsduman sl iNNLszassmeds  iATasieasdnyyusan  huiesdunan
Wi UNITUIUNILINITANIAEN 2RI INENLNE WINTATSTITATHgANART HLFWNT
= P (9 aal o | = o a ' ° v A | =
RIAIININUFUNUUAZKHA 193D NNgRnae el lunssiaduladnaziiunldviselal vive
PNazNn 19a 1aNas e A A999U s LN LA N SNEINNF AL NN NN Z AN [54]

TunaasegaanseuyueslameItialunistivnsanudediee wisasilads
Foucynousan e ANL3NIsAANIS AARHNaINNIE HeTeHe ANARIIANTIBNENLING W
suden  wazAszgnAnnnlsidung  uazwanwiieantuude  dasnefsduneunis
UTMTANMIRENEWT GRS (1 N1IATITHAUNATITTLL NITAUNILATAITUUANIATNAS
a9l waznIRARNUILINUNA 99TNAT QALYs uazninensngoyidalinsnzannu
1 k% A a 1R i o 1 [~ % 1 dl
andvisaniaiiamanisalldilszasd luiadnnamnsnastlesiy  asnglafimuduyudoun
= al 49{ o a dl 1
waaRANWTU91 NI UAT TN T LILWLEANNAN

AUNNITANATIANNNNTLIUNTANNLALNARE  LATENNRANAT NI U MuneDa
wensalldedseasddumly uaziilgnisdanisilasiuuazanmnugandels  damn
o Y o o = = o ~ = L o ! o
AnunuTluFUYIAeIATaNeA QALYs | aesdilaaigridaannduninadingne  saniu
QALYs. - uaznisgoyidgaainadngniuniamsaliaasdilos. - saunuyaraednaiuas
o dl ydl dl a 1R & £ | % 1 1
niwennsi waudlatlymnnnnaanmsnsoflifalesasd oun Adnea- Andiaie A0

[~ U d} % % a =S a
nuel 1wy Tedasldmaaziaanluni1s@neianuin

o :J/ =] dyd a £ a dl A 1 o

Aetilun1s AN HAINAN T RN AU AR AN TN LATRNAENATY YT
WraniauAusiunuasanismunaungssidaulasnsesanunng  uazldiusounisdnnig

= =
AANNLARNTINLNAR



g
s
=D.
w

aa o

A8ALUUNI5IAE

s1luu1N157498 (Research Design)
Cross-sectional Medical Record Review
5211811128798 (Research Methodology)
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Faaeing (Samples)
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FNY = dntwgmsalillldwanisallifesracdans
4 =1.96 at 95% CI (two sided)
SN = fanwlafinnfigefisansuly lunsdiifedn GTT Wwetesile

|
G =l

Afade AN NINNIATasadansadl HMPS luadm [51] Tiwindusas

a¥ 90 (0.9)

| I
o

W = goaponNd@asuin rueld  lunstitlwindudasas 5 (0.05)
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NI LALNALMANITNANNTANE  Medication  Trigger Tool [19]  @aiflu
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N(sN) = arununaszileungaaldiiaauanimannlnaes GTT windu 576
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1HqAFNDAIUIIUAININENNATAIANANNIZUDLATEIHBAHADE AIT]

FP+TN=ZZXM N(sp) = TN
W 1-P)
do PP = Suswmgnsallifedszasdans
N =quauimnnisaildlgmanisallifaszasiass
SP = phenmdamnzimigaineniuld lunsdlliannasninzgs

AdPANNA N R ATe I aAAN2es 1Y HMPS luafs [51] winfuFesaz 80 (0.8)
N(sp) = Snunuingsy Deunidesld il e nanuannzae GTT Winfu

323 atly

IuﬂqiﬁﬂmﬁﬁmmW’wﬁﬂwwmauﬁﬁmm GTT vadumnallauazanasamng

fhAnReniE R mnnANfet NG naaAe nuRretdmMILINSANT

ATITWINAY 576 Q17w

a a o 1 = .
IMAUANITIARNAARENS (Sampling techniques)

LNAUANISARALARNLEINANE (Inclusion criteria)
al dl =3 £ dl A o d’j
wrseilaun [ unsAn e Aesl AN R
= Y Yo Yo a a o

1. waszisuesgilaglasulisne lulssweunaunun  giusnanssy Aaanssw

BIYINTTH NNITNTNITN WATARLNITUNILANUATTD
2. graznainsnE Ml we LAt 19a8 24 Talud
3. Huhaldfunisammielludoetneden 30 4

4. waszdauldfunisagianminaiadadu

MNANNNSARAANAINNISANET (Exclusion criteria)
waszidaugilaluiienansvindelaseluianamalyl Asstelili
1. agUniitiadugavinauazaialsn

2. a7anming
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2) Tunnuan1sIdans

3) 1unnnIgsnE

=1 a ' [~ 5 .
N5LaaNA2a8NNLLLLTI Mgz (Systematic Random Sampling)
1. WAL T U N YNNI T AU RIS L U A RIN1THINI LA
F9UNURINATLABN
2. quuanalENFuIesnIsaenafunTssidoulunnsagy
o ] dl v A = 1 o o =
3. iunngeagunlsundengssiisuanuen lusanisasung szl
WNpune

4. wanwusaldingidudaeinaniunAua e luda 1

1
a v

5. lunIoin lAaHan Tt AT HHAIUANNAUIAGIBEINAFBINITLEY  UINANLNAS
A = = o 6 o = a 1 A =
WU el AMANTRANINUTIARSaN Avariatsunguiaanintsziiia

atfusa N munIwANaunINaz ATy

N1SRIALNALATZNNS3/ (Observation and Measurement)

NununwetsvIiausasATasiaded s (GTT)
UszNaLIAIENNLNARTITNDTEINITN GRUINTNITN ARENITN NUATNTNITN UAY
o v 1 4' = 6 v o 1 1
Aaenssunszgnuavdeununas 2 v asdilszaunisaiguagileeluununssnanonnating
v | A A a dl U%
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A [~ A
BRY) WiIFn189180R
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P lsusuarun v l9angvedianssuiannanine Ty 1Hun  ANd19Fenan  (Man-

o A

14 1 1
hour), Ardandulaes s nadrdnsdanatasldtiuneuantsedaluaesyanainsly

129N ENLNANNINITANEIATINININITAIUIEL
LAFRINBN LT LUNN5IA8 (Instrument)

[ a 12 g v al = 1 e
LUUAANTRN u,mﬂszLuumqmsmﬂluwaﬂszmmmmmeu@mmyzy'\mﬂu

LLﬂ@LL@tﬂ?:ﬂﬂﬁﬂfm IHI Global Trigger Tool for Measuring Adverse Events Il Institute
for Healthcare Improvement [22] @mﬂmﬂﬂ?mﬁﬂm&mmﬁmmzmqwmﬂumﬂmmﬂ
n. Lmumuﬁuﬁﬂlumﬂmmﬂ a.
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Tisdseasindasnisdumans Trigger mHald  goreniammnisnilunalsyasdld
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o & .
AANNANABIUBRILUBNN (Content Validity)
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AYALEanalauadATaINe (Reliability)

> = o = o 9 A A o y
EnUmIumsvilewivaeainagiunisasniaznnaedliirsesie  dpdszgunis’ld
wresiauaztsziduilymngiassalunisdssifiugn 2 - 4 4Uaif uazilszily Inter-rater

reliability A28IA1&RNHA Cohen’s Kappa
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nsiiusausINdaya (Data Collection)
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NM53LAgIZUTaya (Data Analysis)
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dayanalivasdilos Categorical/continuous
Univariate Analysis
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AANANTUININA5 659N (Ethical Consideration)
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dqud 1 dayanaldaasagssidauwazgilos
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suiliaiinnang HeuIniunansanyivan 4,460 41 Tin19nszatluuAazUNUNAILARNS
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Ngalaun tunnauinaui Aadluienas 73.3 Aauanslumnisen 4.1.2



41

AN5199 4.1.2 LAAIANNANYTIIIRNTTEITEuANRITaTUiN
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A5197 4.2.1 AL N0l I A9ARN UUN ANITALIAN TN WIS TRAUNANNIRT

SEALUANMNTULG INUIU T GE
E (151’?"u§ummsf@mmLL@zré’Tmi"m’]ﬁﬂm) 123 52.1
F (lo5udumnanenasdasuauinenly on.) 104 441
G (IF5usumening) 6 25
H (rﬁl’mﬁ*umﬁﬂmﬁwﬁw%%m) 1 0.4
| (fha@aain) 2 0.8

R EY 236 100.0
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Tamatlasnunmsiiaumamsallinsilszaen
= 1 R o‘d‘ = =
Wauanuaawmsnsildialszasfninuainnismuniuntssiousasiy GTT #x
o o a 1R s ! o o ai 1R
szaunsflesiunisfiamgnisndliiedszasd wudn  szdunistlasiunnumanisnilaing
dszasfunniign Ae seiu 1 azilesiuld dueu 122 wisniend Asdlufeuay 51.7
soasNn liunsziu 2 Alannatiasnazileanis aauou 81 wieni9nd Andluiesas 34.3 1ie
souinnsninldedseasfaandu 2 szauma Aflasiuldliiennn (s2du 1 uay 2) uay
flasiuldvionun (svdu 3 uar 4) wudumgnasadliiedszasddaulungjasnsntleanulsd

AU 135 w190l Aniluganas 57.2 A9uaad a9 4.2.2

A5199 4.2.2 Auaumanisndlifivdszaadauunminssaunisilesiy

sTAUN9UaINy A1UU T GE
szau 1 ldanunsadleeiuliuuueu 23 9.7
své 2 flamadtesiasilasiv 81 34.3
szau 3 naztlaariuls 118 50.0
sz 4 taaiulduduan 14 5.9
CREY 236 100.0

= = o A A, e
@ﬁ;ﬂﬂqW?QN“ﬂ@\Tﬂ’]?V]UWQHLQm?ZL‘]_lﬂuﬂ]‘ﬂ\‘]mll GTT AIATANNAAN fUEUNEUTIN

LAAININD 4.2



MR 4.2 [ununtssidauuazanuumgnsailiilssasdinuanniia GTT

s auiaINA 576 217U (15% weegthaiiinunng)

ANUIUITUUAUIIN 4,460 T

A 4

WULATRIAIATUTUI04 776 P39 (1.35 AT/ AL)

A 4

AnuuntsTLlaunimenisnilunalezasd 138 1Ty (24.0%)

\ 4

A0 liiasyaddaan 236 wenisnl

\ 4 A 4
41.0 A3 / Hiloeilu 100 AR 50.4 A39 /1,000 Funaw
A 4 A A A 4
E F G H |
0.4 %
52.1 % 441 % 2.5 % 0.8 %
A 4 A 4 A 4 h 4
LA 1 FLPI 2 FYHU 3 FYP 4
9.7 % 34.3 % 50.0 % 5.9 %
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AU 3 HANITNUNIULITSE LT AUTALASTIATNWNNE

= = o v Y o dl 1%
AMNNITNUNUITIZILLUAINN DPR /7U9U 576 AUUALTAATDININDAUUN

| o

| = T o o a A A \
Lﬂﬂﬂ’]ﬁ'ﬂnNW\‘]ﬂﬁ‘za\?FﬂUﬂZ}!NLﬁﬂ"JﬂuﬂUV]WllluLﬂﬁ‘ﬂ\ﬁN@@Q@ﬂajﬁyqﬂﬁqm WLIN

1. Amuunassidauinumanisnildiedszasdivindu 150 iy Andudesas
26.0 (95% Cl: 22.4 — 29.6) 98919752 e UAIUNR

2. wasziounnumansadlifeUseaad wuswuaiga 1 wenisal gega 11
WRN130d
o 1R rdl o a = o Qi ?\//

3. aruwwnnienlifelazasdnnugan 299 waniend Andudnsieds 51.9 AL
1 ¥

siafftlaelu 100 A1 (95% CI: 41.5 - 62.7) visamniilu 65.6 ATIse 1,000 Tuuau

(95% Cl: 52.7 —78.5)

sEALAMNTULTIIaLuANIsailaiNlsz AR

= 1 =R rdl = =

\Hauanuaawmansalldistlszasfnnuainnimunungssiieutesiy DPR AN
FTAUAMNTUUI WU szAUANMINLIIINLWRNIsl i szasfunigare seiu E
(FFudumIedonsauazfedunisine) Qauwau 145 wanisal  Anlufenay 485

saasNn b s¥Al F Auau 136 wenisad Aniludaay 45.5 Asuanslumnsai 4.3.1

AN599 4.3.1 AUAUANNIE IHANL T AIAR N UUNANNIZATIAY N UL B9 NNTOT

STAUAINTULTY 1Y Faeay
E (Wi?uﬁumfm%mmLLa:r?’fmi?umii"ﬂm) 145 485
F (lf5usunsneuazfaauasnely sn.) 136 455
G (I@5udumsening) 10 3.3
H (Feesunainediedae@an) 5 1.7
| (filoadeaman) 3 1.0

R EY 299 100.0
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Tamatlasnunmsiiaumamsallinsilszaen

Fauanuaawgnisallifelszasifinuannamumaungssideuresddin GTT s
sziumstlesiunafamanisallifedszasd wud  szfumstlesiufinumgnnsallaifa
Uszasdunniign Ao swiu 3 hasllesTuld dwau 147 wansal Anidufesas 49.2
sa9a9u lfuriaziy 2 Slamatiesfiazilastu dwuau 113 wennanl Andludesas 37.8 &

wAASlUANT199 4.3.2

A1519% 4.3.2 AusumsnsadliislsrasdauunmussAun sl

seauN19ilaIny AUIU o GE
seau 1 Tdanunadleeiislausiuey 24 8.0
sz 2 Alanatiesfiasilaafiy 113 37.8
szau 3 Wnaztlaariuls 147 49.2
szau 4 faeiuliuiuey 15 5.0
CREY 299 100.0

~ py [y A A, o
@ﬁ;ﬂﬂqW?QNﬂ@QﬂW?VIUVIQuL’Jm?tLUHH%@QW@J GTT A%ILATANNAAN ELUEUNEUTIN

LAAININA 4.3



AN 4.3 Snuntssidauuazanuumgnsniliieilssasdinuaniia DPR

s auiaINA 576 217U (15% weegthaiiinunng)

ANUIUITUUAUIIN 4,460 T

A 4

Auaunasilisunimanisalllieilszasd 150 ety (26.0%)

A 4

AMURNIal N szasfaaN 299 wsniend

\ 4
52.3 A / Hilogly 100 AL 66.3 A3 / 1,000 TUUBU
\ 4 4} A 4 \ 4 A 4
E F = H |
1.7 % 1.0%
48.5 % 455 % 3.3%
A 4 A 4 A 4 A 4
AL 1 FEHL 2 AL 3 AL 4
8.0 % 37.8 % 49.2 % 5.0%




50

' a a e v £ y Y =i =
/AAUN Nﬂﬂﬁ?ﬂﬁ“zLNuF’]‘mﬂNUlﬂﬂ']uﬂ’)ﬁ&lgﬂﬂ’ﬂ\'i LLas ﬂ’J']NL%@ﬂ’fJVLﬂ ABILATAIND

o

4
deduanusanlFauiiisununisnuniuagsiisulaanssanunns

o

ANYNABIURILATDINRIRTY DU OUTIN

HAUNNANIINUNIWNTILI T UNaIAN GTT wariy DPR N1fFauiiieuined

% v =3 6 Q‘ A 1 % v 1
ANYNFBsTaINIIABIIMANITal N s asAuR AT ad ATy a4 18wnnng
AU ANNTY ANNRNNIE AMMNUILNALIAN LAZAMIUNENAAL LAaN1uUA lANANIg
nUNIuLed DPR lunmIgiugeqn (Gold standard) wudn Hednulonfesay 57.33
ATNANNZERLAT 87.79 ANNIUILNATIIN 62.32 LATANNNUNLNAALFLAY 85.39 AILAR

NsAMUILUANINN 4.4.1 UAZUARIAIAINGNABIAINT 13 IAN919N 4.4.2

A19199 4.4.1 AuanTsauwwmaN19al s scasAifsa e uaeis
wuwmanisalainaseaa
|
: 1N DPR 59
| X s
WuLWANITaLlaNa Y | 86 52 138
UszasAandin GTT 13 | 64 374 438
59 | 150 426 576
AN5199 4.4.2 ANANYNFIENTBNNANINLMaUNTITIa At pTasH e g

&yoyusnTauauiunisunanngssdaunsainuang

, ‘ N 95% ClI
ATAANHANEIDY SRR

lower upper

AN LY (Sensitivity) 5733 4941 6525

ATHANNNY (Specificity) 87.79 84.69 91.37

ANNUNELALAN (Positive predictive value) 62.32 54.23 70.40

AN AAL (Negative predictive value) 85.39 82.08 88.70
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AHNYNADITBILATRINDAIR Y YIUSINUENANTG A (Module)
4m Care

WanansnnaNgnsiasteATasiadidunnnlutgn  Care  uenusiaz  Trigger
WU Trigger ANANKlanngn ldun C1 (Transfusion or use of blood product) 5asa
29.3357Wﬁ@m 1#un C2 (Any code or arrest) ¥aaaz 0.67 wazid Trigger NidlFuauaniag

e C12 (In-hospital stroke) Aauanalum3neh 4.4.3

AN599 4.4.3 ANYNARITRNATRIededtyy sl Care

DPR+ DPR- DPR+ DPR- Sensitivity Specificity PPV NPV

Trigger

GTT+ GTT+ GTT- GTT- (%) (%) (%) (%)

C1 44 19 106 407 29.33 95.54 69.84 79.34
Cc2 2 0 148 426 1.33 100.00 100.00 74.22
C3 1 0 149 426 0.67 100.00 100.00  74.09
C4 6 2 144 424 4.00 99.53 75.00 74.65
C5 9 8 141 418 6.00 98.12 5294 7478
C6 14 2 136 424 9.33 99.53 87.50 75.71
C7 3 0 147 426 2.00 100.00 100.00 74.35
C8 5 0 145 426 28 100.00 100.00 74.61
C9 3 13 147 413 2.00 96.95 18.75 73.75
C10 3 1 147 425 2.00 99.77  75.00 74.30
C11 40 33 110 393 26.67 9225 5479 78.13
C12 0 0 150 426 .00 100.00 . 73.96
C13 6 3 144 423 4.00 99.30. 66.67 74.60
C14 22 10 128 416 14.67 9765 68.75 76.47
C15 25 29 125 397 16.67 93.19  46.30 76.05

=)

LAZIHANANTU AN WAL NALIAN WL Trigger NRAMNINENALIINGINGA D9

q

$p8az 100 HA1U0L 4 Trigger oA C2 (Any code or arrest), C3 (Dialysis), C7 (Patient

fall) uaz C8 (Decubiti) @9u Trigger NlANINWENALAN ANgA Mun C9 (Readmission
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within 30 days) HAnFeeay 18.75 wazil Trigger NANMIRIAMNNeNaLan ld lAHesann T

HeavanaeAa C12 (In-hospital stroke)

{2 Medication

\WNaansnnANgnFiesaesATesiedsdyoouluge  Care  uanusiaz  Trigger

Wu31 Trigger NiANlanNngn ldun M6 (Vitamin K administration) ¥atiaz 23.33 61

#14a leun M4 (glucose less than 50mg/dl) 5eeas 2.67 uad Trigger 7 laldinauanias 5

TriggerVLﬁ?TLLﬂ' M1 (clostridium difficile positive culture in stool), M2 (PTT >100sec, m3 INR

> 6), M8 (Flumazenil use) Ilaz M9 (Naloxone use) FaLARalA3799 4.4.4

AN599 4.4.4 ANHDNFRITEUAIBINadeATy LUt A Medication

_ DPR+ DPR- DPR+ DPR- Sensitivity Specificity PPV NPV

Trigger GTT+ GTT+ GTT- GTT- (%) (%) (%) (%)
M1 0 0 1580 426 .00 100.00 73.96
M2 0 0 150 426 .00 100.00 73.96
M3 0 0 150 426 .00 100.00 73.96
M4 4 2 146 424 2.67 99.53 66.67 74.39
M5 5 1 145 425 3.33 99.77  83.33 74.56
M6 35 71 115 59 23.33 83.33 33.02 75.53
M7 9 27 141 399 6.00 93.66 25.00 73.89
M8 0 0 150 426 .00 100.00 73.96
M9 0 0 150 426 .00 100.00 73.96
M10 23 74 127 352 15.33 82.63 « 23.71 73.49
M11 8 6 142 420 5.33 98.59  57.14 74.73
M12 7 1 143 425 4.67 99.77  87.50 74.82
M13 7 2 144 424 4.00 99.53 75.00 74.65
LaztilafansnnANTERaLAN WU Trigger ﬁiﬁmﬁqmﬂmmnmﬂﬁ@m Iaun

M12 (Abrupt medication stop) a8z 87.50 waz M10 (Antiemitic use) Iﬁﬂ'ﬂﬁﬂﬂﬁqm 5ol

av 23.71 424 Trigger Nldl¥A1uanae § 5 Trigger 8un M1 (clostridium difficile positive
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culture in stool), M2 (PTT >100sec, m3 INR > 6), M8 (Flumazenil use) iiaz M9 (Naloxone

use)
4m Surgery

Lﬁﬂﬁm?m*}mﬁmqﬂﬁﬂwmLﬂ?;mﬁ@m foueynaulutm surgery wenuday Trigger
WU Trigger ﬁﬁm’miw’mﬁ@'m loun S12 (Occurrence of any post-operative
complication) ¥agiaz 20.00 ;.%qﬁ@mﬁ 5 Trigger baun S2 (Change in procedure) , S6 (Intra
or post-op death), S8 (Intra-op epinephrine or norepinephrine), S11 (Consult requested
in PACU), S13 (Pathology report normal or unrelated to diagnosis) SAwinfuTisaaay
0.67 uawdl Trigger 7ilailduatianiagl 2 Trigger léur S5 uaz $10

SefansunAvhuneralon wudn 3 Trigger AlAvuwnenauan eeaz 100

AU 9 Trigger MuA

S4 Intubation/reintubation in PACU

S6 Intra or post-operative death

S7 Mechanical ventilator greater than 24 hours post-op

S8 Intra-op epinephrine

S9 Post-op Troponin level greater than 1.5 ng/ml

S11 Consult requested in PACU

513 Pathology report normal or unrelated to diagnosis

S14 Insertion of arterial or central venous line during surgery

S15 Operative time greater-than 6 hours

dnu Trigger NNAYIUABHALIINGANEA lAUN S2' change'in procedure Fatias 25
uazdl-2 Trigger NlsdldiAnuavaniae liuA s5 x-ray-intra-op-or.in PACU. ua% s10 Change

anesthetic during surgery AALARS AN 4.4.5
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. DPR+ DPR- DPR+ DPR- Sensitivity Specificity PPV NPV
Trigger GTT+ GTT+ GTT- GTT- (%) (%) (%) (%)
S1 11 2 139 424 7.33 99.53 84.62 75.31
S2 1 3 149 423 67 99.30 25.00 73.95
S3 13 7 137 419 8.67 98.36 65.00 75.36
S4 2 0 148 426 1.33 100.00 100.00 74.22
S5 0 0 150 426 .00 100.00 73.96
S6 1 0 149 426 67 100.00 100.00 74.09
S7 5 0 145 426 3.33 100.00 100.00 74.61
S8 1 0 149 426 67 100.00 100.00 74.09
S9 3 0 147 426 2.00 100.00 100.00 74.35
S10 0 0 150 426 .00 100.00 73.96
S11 1 0 149 426 .67 100.00 100.00 74.09
S12 30 7 120 419 20.00 98.36 81.08 77.74
S13 1 0 149 426 67 100.00 100.00 74.09
S14 3 0 147 426 2.00 100.00 100.00 74.35
S15 5 0 145 426 39 100.00 100.00 74.61
S16 10 2 140 424 6.67 99.53 83.33 75.18
4m ICU

\HaWanInnANYNAesTesATasiaasdysyulugn surgery uanusiaz Trigger

Wu3 Trigger AdA N lananngn 16un i1 Pneumonia onset 5atiaz 3.33 g loun i4

Intubation/Reintubation NAVNAUNFALAS 0.67

IHaNANINAMIENALIN WU Trigger N WAMNMBNaUINNINTgn Fasay

100 lAun i4 Intubation/Reintubation WAy ANGALAWA i3 In-unit procedure ¥atiaz 40 6

wanslumNT9N 4.4.6
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M99 4.4.6 ANDNFBsTasATasiadsdnyyluge ICU

_ DPR+ DPR- DPR+ DPR- Sensitivity Specificity PPV NPV
Trigger GTT+ GTT+ GTT- GTT- (%) (%) (%) (%)
i1 5 2 145 424 3.33 99.53 71.43 74.52
i2 2 1 148 425 1.33 99.77 66.67 7417
i3 2 3 148 423 1.33 99.30 40.00 74.08
i4 1 0 149 426 67 100.00 100.00 74.09

yi{2 Perinatal

Lﬁfaﬁm@mﬁmmgﬂﬁ@wmLﬂ?"mﬁ@m foueunadlugn surgery wenuday Trigger
WU91 Trigger ﬁﬁmm%mnﬁlz&m 1Aun P5 Induction of delivery ¥azaz 3.33 [51'"117'1'23@ 1un
P1 (Apgar less than 7 at five minutes) fAwinfunesas 1.33

TugupvinuneaLan wudn Trigger 7ifANENaLANgsan Faeas 100 S U 2
Trigger 1#un P1 (Apgar less than 7 at 5 min k@ p4 3° or 4" degree lacerations) 4211

A4 LAuA P5 (Induction of delivery) 38818z 29.55 ASLAN WA 4.4.7

AN919 4.4.7 AugNFastesATasiedsdrunnnslutn Perinatal

_ DPR+ DPR- DPR+ DPR- Sensitivity Specificity PPV NPV
Trigger GTT+ GTT+ GTT- GTT- (%) (%) (%) (%)
P1 2 0 148 426 1.33 100.00 100.00 74.22
P2 4 6 146 420 2.67 98.59 40.00 74.20
P3 3 3 147 423 2.00 99.30 50.00 74.21
P4 4 0 146 426 2.67 100.00 100.00 74.48
P5 13 31 137 395 8.67 92.72 29.55 74.25

4m Emergency Department

o

\HaNansnnANgniiasteaAsesilededyaunnslutn surgery uenusiaz Trigger
WU Trigger weailiAtanladuuan 18w E2 (Time in ED greater than 6
hours) 588182 0.67 9N IHAWINTUNENALANT Faaaz 100 €21 Trigger 71 kd Meanan Toun

E1 (Readmission to ED within 48 hours) FadnalmnTen 4.4.8
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M99 4.4.8 AMDNFasTevATasdaddynndlutn Emergency department

_ DPR+ DPR- DPR+ DPR- Sensitivity Specificity PPV NPV
Trigger GTT+ GTT+ GTT- GTT- (%) (%) (%) (%)
E1 0 0 150 426 .00 100.00 . 73.96
E2 1 0 149 426 67 100.00 100.00 74.09

ANMNLITRDA LA (Inter-rater Reliability)
AMNITR DA LATIN

dl a dl A U d‘ = v ¥ a
[HaNANINANTENA S TIUAANINAINADAARDNTIDILLIsTIuASAY  (Inter-
C ~ A 9 L= - o
rater  reliability)  94EANINUNABTsEIDBWIND AU ANIsalli Nl sz asATeIAIL]
UsviiuRada9y Aa GTT waz DPR luningan Inafiedadauniniamunquasinadssineg
Bd3vpeAdDA Cohen’s Kappa Wud1 Hansnunaungszdaulnanea uazesis GTT &
2 o o a 1 al al v o %
ANNARAARTUIUIALANIN (K = 0.858) dauilsl DPR dpnnnaanpdaariulusysinliu

NaN (K =0.579) FaudndlmNTI9N 4.4.9

A5 4.4.9 AuiTena lfaesisviiuaasanluny GTT uaz DPR

o R1+ R1+ R1- R1- 95%ClI 95%ClI
NNUNIU Kappa

R2+ R2- R2+ R2- lower upper

GTT 171 15 21 369 0.858 0.813 0.903

DPR 74 32 44 425 0.579 0.495 0.663

waEie  CR1C =0 Enuveuewd 0 4 TR2 = dvunnuauiany
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J = ¥ o dl' 1 (>3
ﬂ"J’]NL%’r_’m’ﬂ‘lﬂ@’]LLuﬂEl’]N‘I!ﬂLﬂ%‘ﬂﬁﬂ\‘i EUTUNEUTIN
14m Care

HanansanANdene lrevATasasdrynusanlugn Care wudn Trigger dau
lunflWAmnudeialfsesumnin 9 tigger s2AUA 6 Trigger 1ae Trigger AlWANAN

L%ﬁfﬂé’@dﬁ@‘m 2 trigger loun C7 (Patient falls) az C12 (In-hospital stroke) 1A

aanpdasiulussAuANIN dautrigger NIRRTl lFATga 16un C15 (Other) ws

fanANdanARaslUILF LA Aaldnalin1319n 4.4.10

A15197 4.4.10 poiidadelgveinisldieiaiieds Fununnssanluge Care
N1+ N1+ N1- N1- 95%Cl 95%Cl
Trigger Kappa

N2+ N2- N2+ N2- lower upper
C1 80 1 2 493 0.979 0.955 1.003
Cc2 2 1 0 573 0.799 0.413 1.185
C3 3 i 1 571 0.748 0.411 1.085
C4 13 il & 561 0.927 0.825 1.029
C5 14 5 1 556 0.818 0.675 0.961
C6 19 5 4 548 0.800 0.673 0.927
C7 4 0 0 572 1.000 1.000 1.000
C8 5 1 0 570 0.908 0.730 1.086
C9 19 1 1 555 0.948 0.875 1.021
C10 6 1 2 567 0.797 0.574 1.020
C11 71 8 10 487 0.869 0.810 0.928
c12 1 0 0 575 1.000 1.000 1.000
C13 7 6 0 563 0.695 0.464 0.926
C14 26 8 6 536 0.772 0.658 0.886
C15 34 23 14 505 0.613 0.499 0.727

NNEILI6) N1 = NEUIRAUN 1, N2 = WUNLNAAUN 2
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4m Surgery

dl a dl A % dl 1 o 1
LN@W@W?MWQQWNL%@Q@VL@%@QLﬂ?'ﬂﬂ@ﬁ ﬂo_,lﬂo_ll']ﬂA?QNIuﬁ@ Surgery  WuUAN
Trigger @111 10 Trigger NEAANNE@ene laluszAUANIN waz Trigger 1434 2 Trigger

o w1 o o o A A A . 0 % o p
V]Iﬂﬂﬂqwqu’]ﬂm@u’)ﬂiuﬁ‘zﬂﬂ@l wazniaean 4 Trigger LLNSLVW’Y]‘]J(JﬂL@E @QLL@@\TIHWW?'\\‘W]

4.4.11
A15197 4.4.11 mmﬁ@ﬁ@%’mmmﬂﬁﬂémﬁﬂquz?ftyﬁy’wmmﬂuqm surgery
N1+ N1+ N1- N1- 95%Cl 95%Cl
Trigger Kappa

N2+ N2- N2+ N2- lower upper
S1 12 2 3 559 0.823 0.670 0.976
S2 3 1 0 572 0.856 0.578 1.134
S3 19 3 > 552 0.879 0.775 0.983
S4 3 1 0 572 0.856 0.578 1.134
S5 0 0 0 576 0.000 0.000 0.000
S6 0 1 0 575 0.000 0.000 0.000
S7 8 0 0 568 1.000 1.000 1.000
S8 1 1 0 574 0.666 0.049 1.283
S9 3 0 0 L3 1.000 1.000 1.000
S10 0 0 0 576 0.000 0.000 0.000
S11 0 0 1 575 0.000 0.000 0.000
S12 33 11 5 527 0.790 0.690 0.890
S13 1 0 0 575 1.000 1.000 1.000
S14 4 0 0 572 1.000 1.000 1.000
S15 10 0 2 564 0.907 0.780 1.034
S16 15 3 1 557 0.879 0.761 0.997

WNNELUR N1 = WeUIaAUA 1, N2 = WeU1aAun 2

Trigger MAAMMENaLINggaat luszAUANNTIMNAWNGY 4 triggers léun
S7 (Mechanical ventilation greater than 24 hours post-op), S9 (Post-op Troponin level

greater than 1.5 ng/ml), S13 (Pathology report normal or unrelated to diagnosis) kae S14
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(Insertion of arterial or central venous line during surgery) @2 Trigger NFA U

HaUANANEA TN S8 Intra-op epinephrine dagvilAudana it lusyiun
4m Medication

HeRansananuidedeldredrieqds Founynousanluta Medication wudn Trigger
§19u 7 Trigger liAnAnudaieldlussduanIn uaz Trigger 47191 1 Trigger AlHHAN
FnenatanluszduLunats wasfiwanan 5 Trigger llfAuanias tng Trigger A lsiAn
arwidedeldgean THur M6 (Vitamin K administration) egluszfuAunn uazsngaldun

M3 (other) HANaDAARBIAETAL 1NUNAS AUanIlUmNI1N 4.4.12

A15197 4.4.12 ponidadeldeansldisacilads foynunausanlugn Medication
N1+ N1+ N1- N1- 95%CI 95%ClI
Trigger Kappa

N2+ N2- N2+ N2- lower upper

M1 0 0 0 576 0.000 0.000 0.000
M2 0 0 0 576 0.000 0.000 0.000
M3 0 0 0 576 0.000 0.000 0.000
M4 5 0 1 570 0.908 0.730 1.086
M5 8 1 1 566 0.887 0.732 1.042
M6 123 1 2 450 0.985 0.967 1.003
M7 34 11 1 530 0.839 0.751 0.927
M8 0 1 1 574 -0.002 -0.004 0.000
M9 0 0 0 576 0.000 0.000 0.000
M10 118 17 8 433 0.876 0.829 0.923
M11 16 2 1 557 0.912 0.812 1.012
M12 9 1 0 566 0.946 0.842 1.050
M13 9 4 9 554 0.569 0.359 0.779

UNTELUB) N1 = NeUIRAUN 1, N2 = WNLNAAUN 2
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%A ICU

dl a dl A v dl ] [ % 1 . [
[HaasunAuTiana liaeawesasdedtyynusnluge ICU wuda Trigger a1uau
2 Trigger NANANTaNe IA IUIZALUANIN WAz Trigger AU 2 Trigger N AANMNLNE
v

nauanluszAun e Trigger MlANAN@analéigeqa 18w 11Pneumonia onset ua uay

A14ALAKA I3 In-unit procedure HAMNABAAAEIBETEALR ATLAATIWANTINN 4.4.13

A15197 4.4.13 AuiTanalraainisldesestadedyyusanluge ICU
N1+ N1+ N1- N1- 95%ClI 95%ClI
Trigger Kappa

N2+ N2- N2+ N2- lower upper
11 8 1 0 567 0.940 0.822 1.058
12 4 2 0 570 0.798 0.526 1.070
13 6 4 3 563 0.625 0.368 0.882
14 4 1 0 571 0.888 0.670 1.106

UNELUB) N1 = NeUNAAUN 1, N2 = WeNUNAALN 2
qﬂ Perinatal

Slefiansnnanaidetielfresesds Aeuey ndaanlumm Perinatal wWudn Trigger
3§79 4 Trigger NAIALEeEe 1A UsLAIANAN LAZ Trigger e Trigger 1@en AlviA
snnenauanluszdun Tae Trigger MidAraendeteldguan 2 Triggers lduri P3
(Magnesium sulfate or terbutaline use) waz P4 winiu (3 uay 4" degree laceration) Waz

A4 lAun P1(Apgar less than 7at’5 min) wanalunngen 4.4.14
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A15197 4.4.14 mmﬁ@ﬁ@151“11erﬂWﬂ%m?'mﬁ@mﬁtymﬁmmﬂuqm Perinatal
N1+ N1+ N1- N1- 95%ClI 95%ClI
Trigger Kappa

N2+ N2- N2+ N2- lower upper
P1 2 1 1 572 0.665 0.228 1.102
P2 10 1 3 562 0.830 0.665 0.995
P3 7 0 0 569 1.000 1.000 1.000
P4 4 0 0 o 2 1.000 1.000 1.000
P5 42 9 1 524 0.884 0.813 0.955

NNEILB) N1 = WeNLAAAUA 1, N2 = NeNLNAAYWTN 2

4m Emergency Department

'
A a

[HaasunAMTane haeawsesdedunineanlugn Emergency Department
WUINRWEN Trigger N ANMIKINALIAN AR e2 time in ED greater than 6 hours AN
ANAEAAREITTAL UN1Nane waz Trigger lalvinauaniag Ae e1 Readmission to ED

within 48 hour AR weaLan 12 FUIR 1analuA139N 4.4.15

AsIN  4.4.15 | aonwisena lduesnisldiesesiedsdnyninnimnlutn  Emergency

Department
N1+ N1+ N1- N1- 95%CI 95%ClI
Trigger Kappa
N2+ N2- N2+ N2- lower upper
E1 0 0 0 576 0.000 0.000 0.000
E2 1 1 0 574 0.666 0.049 1.283

WNELUR N1 = WeUIAAUN 1, N2 = WeL1aAWN 2
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1. muvgu%’miﬂﬁ‘ﬂmi (Programming cost)
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AN AUFUNY GTT UsenausfeaneNLIaa iy 16 AU 19nan 8 dalue/Al W DPR
13znauAfeLnNEa1nL 16 AL FHNAT 4 T9lNN/A1s

1.2 Fuyuenasenansn id GTT 49191 40 U1 uazfin DPR a1191 20 %

2. AUNUNISAAUNIS (Running cost)

% 1 a -dl a Y o % | uI/
2.1 AUNUATLLINTY ARRMINIZEIZLAANN 1T L N19NUNIUas Tnalddnsndansmadalus

Y o o =g o s A Ay = =it |
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&_x‘;

=

[Hasanniangzangaesnan i dlunsnunanbiduing - lunsfnurnsiunuaiseuag
TATseg UuNU 39 Nin GTT 1 23.50 winsieati sanly 451.2 3%s9 DPR 14 7.50 wnd
Aaall saNtu 144.0 ‘dalue Taed ansdaneunndivintl 172.50 v msadalng uazdmna

ANNLILNAWINAL 86.25 LUNNFAaTQlHa

2.2 fiunuendpwrasngzidau AnainAdldanalunistiiuiludayadidnnatinain
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WNUNNTTADEUNNANRLAZE LAY 990 576 1an 1TuRu 66,893.00 UM Tagszidan
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> 4 AR A o Aa
VN‘MNﬂi‘?ﬂuﬂq?V]UVI"Jum‘ﬂ\TVNm@QVIN QQﬂ’ﬂquﬂumuwuV]Nﬂquqﬂ

2.3 FunuAnsanuwiitiuin - Anainenldansluntstisenansuuuiiunnduiu

nanunanngszilen 576 wan WK GTT gaaz 12 Wi 991 6,912 Wil in DPR 4nas 14
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Wi 393 8,064 w1 AunusauinlunstalenaawinaU 0.50 UM AW FuYRLLLTWAN
AFUNN GTT Winfiu 3,456 19 Uz DPR WAL 4,032 1

v
¥ o o o

2.5 FunuNIslszguAnnIANG AIUIAINAIUINATINNNTU s TN RIEMLINI LA
8

! v i v v 1
azfin Inefinin GTT Annstsvgu 12 afs Afdndandsvguiaas 8 AW Afaay 2 Gl 7in

DPR #n191segauanutun wiunas 2 a3 avaz 2 4l

24  sunuardanistaya  leud - Avddndagaanuuniiunnaesisaesiua

Tsunsumaniiames ludnsdng 5 umsegauiuiuin

- o = a o A
TIEUNSLAE AR munum'ﬂ\?ﬂ’]ﬁ‘WUVl'JuLTﬁﬁ‘xLUﬁuLLﬁﬂULV]ﬂUﬂu LL@@\‘IIHE‘]’]?’NV] 4.5.1

P~ Y = = > aal
A1579N 4.5.1 ﬁ]uﬂqu?l‘ﬂﬂﬂﬁ?VIU‘V]Q‘L&LQ“Y]?:ZLUE’JML‘]_@EIULVIE]UVI\?@@\?"Jﬁ

UsztnnaAunu GTT DPR
1.AUNUAALATING
1.1) AHnausy 11,040.00 11,040.00
1.2) ALANEANT 320.00 160.00
PUUFAUNUIANTATINIS 11,360.00 11,200.00
2.AUNUAILHUMS
2.1) Anuaslunanunau

3 38,916.00 24,840.00
LT TLLWATNIANT (L)
2.2) ANSALFTNNTIZLTEN (L) 66,893.00 66,893.00
2.3) AAALFETENLLUTIUAN (L) 3,456.00 4,032.00
2.4) ANUITTUAARINKA (LN) 16,560.00 15,180.00
2.4) Anasriunndeya (L) 2,880.00 2,880.00
UGN UAIIUNS 128,705.00 113,825.00
FUYUIIN (UN) 140,065.00 125,025.00
FuusNsaaNTsziioy (Un) 24317 217.06

NAANS

ﬂf]iﬂi:Lﬁummmm@mummmmﬁﬁmmLu;i@zﬁ%mi%é’]mmmnﬁﬂmu

winnsadldglszasinusaznuaAumn lugtlaaslsydnsua Auanslumnnsei 4.5.2



64

a = = o as
M15719N 4.5.2 N@ﬂ’]ﬁ‘VIUVI')MLQ‘H?ZLNﬁIuLﬂc‘}ﬂULVIEI‘].IVI\‘]@@\‘]QTJ‘

NANISNLNIY GTT DPR
AUTszIde 576 576
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L d a a
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WinL 418.14 Un/aan sl ldnelszass Asuanslumnsen 4.5.3

A5197 4.5.3 FuywilsrAnsnanFanineuivaesin

szian GTT DPR
s udnlasenis/lss@nsuauan/vsnisnilinelszass) 48.14 37.46
Funuaiiung/dss@nsnauan/mnnisnilainelszass) 545.36 380.69

FuusN/lsyansna (Un/menisndlinalszaas) 593.50 418.14
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iU Trigger NnuLiagngaannisunauatsziden 16un M6 Vitamin K administration

NUAUIU 105 AT

nuuntsvilaunnuwansalldielseasdvindu 138 atiu Aadlufesas 24.0
! i v
AnuaumsnsndliflszaaAnusn 236 winniand Andudnsieds 41.0 Afssegionly

100 A% (95% Cl: 32.3 — 49.6) %58 50.4 A5asa 1,000 F1Ua1 (95% Cl: 40.7 — 60.0)

1
=

FLALANNTUUNINLNINTNgARS  sxhu E  (MFudumsnedonsauazfiasiunig
Fnwn) A1uan 123 winniend Anwduienas 52.1 ssdunastlasiumnnisnilainelszasfnny

WNAgaRaszaU 3 (Wrazilasnule) Auau 118 wignisnl Andluiastas 50.0

wa i lun ey - GTT  waussNsagnuniuyiniy - 3523 Wi

o 1 o

T8I51WwINAU 23.50 U7 (Q1 = Q3: 15 — 40) AN M MN19INUNUNTILI uFaalTy Tias

&9

NqaRe 4 WM 1 INNgARS 530 117
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1R & T a [ dl :// 1 U
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Cl: 41.5 - 62.7) %90 65.6 A545a 1,000 44181 (95% Cl: 52.7 — 78.5)

FLALANINIUUSSINLNNTGR  Aeszay  E  (ldsudumsadansouazfasiiinig
5nwn) w145 wieneal Andluienar 48.5 szdunistlesiuniaifinmeniandlaiing
dszasdnunnnings loun szdu 3 @havtlasiuldunnndtdessy 50 ) anuou 147

winnisad AntluFetas 49.2

na i lunnmumauaesiy  DPR  1eagsaaNsagvuniuviniy 1037 Wi
ANNEEgIUMNAL 7.50 WP (Q1 - Q4: 5 - 10) wanlilunismununtssidiausiealiy

£ dl A = dl A a
UALNQAAAR 1 UIN HINNGAAD 90 UIN

a e v £ y = @ al a |
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Ferunluammuniungssfouiedummanisallifaszaeslngnssan
uwnel 1 uansgIUggM (Gold Standard) Wudn issesiledediyanusandaanulafenas
57.33 (95%Cl: 49.41 - 65.25) ANNANNNZFRAY 87.79 (95%Cl: 84.69 — 91.37) Avinune
NALANFRLAY 62.32 (95%Cl: 54.23 — 70.40) WATAMNUNENAALEREAs 85.39 (95%CI:
82.08 — 88.70)

1
= [

Trigger NdANlannign 3 ausw laun
1. C1 Transfusion or use of blood product §aeas 29.33
2. C11 Infection of any kind FREINY 26.67

3. M6 Vitamin K administration 5a¢i1ay 23.33

Trigger ARAIBILNALAN Fagaz 100 A1t 17 Trigger AnduFaaaz 30.9 184

ee

-

wiraelededtyny omianan uazianuaw 9 Trigger Aldnunauanlungssiiauaiivlaas
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1 o

Anfufaaay 16.4 1893 U9 Trigger TulATasiaddny oy s

4 A yy o ~ > | =R s 1 a
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Trigger MR NdannaaeiulussiUANINTa UK 32 Trigger Aniluiaeay 58.2
sEAURANuWIL 12 Trigger Anludasas 21.8 wazdl Trigger a14a1 9 Trigger 7 lwLKALN
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un/wsnisadlinedsead
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A15197 5.2 auidedeldresnimuniunasyifowresdin  DPR  Anuunm
WLN
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Prevalence  Sensitivity Specificity PPV NPV

HHHT (%) (%) (%) (%) (%)
gAUTRTINIIN 17.9 64.0 85.2 48.5 91.6
AneINTIu 28.6 79.5 80.0 61.4 90.7
81E3NIIN 33.6 36.8 96.0 82.4 75.0
NHNITTNITH 26.4 43.6 95.4 77.3 82.5
AREINIINNTZAN 19.0 100.0 70.6 44.4 100.0
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- nsliaenlunsaiinsinfldasdeaiden

C1 Transfusion or use of - Procedures can require intra-operative transfusion of
blood products blood products for replacement of estimated blood lost, | - mﬂﬁlﬁﬂﬂﬁﬂu packed red blood cells YEG
msonevise lNAnTUe | but this has become léss common with “bloodless whole blood AaslaFuNIsAMINANME 1 N9y
YBUADA surgery.” REABANATUIUNIN N1TLNALALTRIAeRRen Iag Ly
- Any transfusion of packed red blood cells or whole é’dh Wi
blood should be investigated for causation, including - mslhAendnuausnnmelu 24 dalug 19w nside
excessive bleeding, unintentional trauma of a blood LRDARUAUNNNTZNI WUAZURIN AR NAY
vessel, etc. duiusiumsnisalliiedszasd lugaanseingin
- Transfusion of many units within the first 24 hours of anduNI iR LR AIUIUNINNBUNNIHAR
surgery, including intra-operatively and postoperatively, | - n1514 FFP Platelet concentrate a1ad@uWusiuNIg
will commonly be related to a peri-operative adverse nawansilainaszasdainensdunisudesiozes
event. Exceptions would be where excessive blood loss \Aan
occurred. pre-operatively:
- Fresh frozen plasma and platelets can reflectevents
relatedito.the use of anticoagulants.
C2 | Any code or arrest - All codes need to be carefully reviewed as the end “M3iFENTIN CPR AEIRNNUNIUINNAAINEALD
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event of a flawed care process. Not all codes are

NITUIUNITTNENNLNNIR T L3

CPR adverse events. - nazvgamelavizatialavgaiuniinszndnaesm
- Cardiac or pulmonaryarrest occurring intra-operatively | vsa luiasdanaainisaasiansauiumsnisally
or in the post anesthesia care unit should always be Naszaad naanssindn 24 Folaeidnazidu
considered an adverse eévent. In the first 24 hours post- | wAn1sadlaialsease
operatively, it is alsovery likely to be an adverse event. | - n1azialapiuindamzie unauuazinnsFania
- A sudden cardiac arthythmia with a resulting code may | CPR ﬁﬂ@ﬂﬁﬁuﬁuﬁ'ﬁur}’mﬁﬂmﬁ]ﬂ’la‘nﬁﬂﬁﬁ
well be associated with no adverse event. 1szasn
- Failure to recognize signs and symptoms would be an | - A2 1NANLUA2 1UNNTUIL NN TUAZAINTUARS
example of an omission and would not be counted as an LﬂuﬁﬂﬂEi’]d“ll@\iﬂ’]’a‘a:ﬁumﬁ‘ﬂﬁﬁﬁ?ﬁﬂﬂﬁu iy

1 =5 T o= P =
adverse event unless the changes were the result of a wnnsailaifedszasd Wwdausdinisasuulag
medical intervention of some kind. e studunaainnislinisinmlan

C3 | Dialysis - New onset dialysis may be the course of a disease - N3N dialysis ludenaiaannisaiiulsavise
= ] L2

nsvaniaan process or the result of an adverse event. Lﬂummmnmam‘a‘m"lumﬂa‘:ﬂm

- Adverse events can cause the need for the dialysis.
The adverse events could result from drug induced renal

failure, prolonged hypotension, or administration of a-dye

- wAansoilainatlszasdiihume Wisiaein dialysis 18
W Aazlegaanen nasiinusulainaAll

WAL WIBENNTRAAAMTUSI A NAd e (146
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o N@m?l.w’nzl,‘n@mn!,ﬂ@mLﬂumnﬁzm’nmwn?nﬂﬂu

C4 Positive blood culture - A positive blood culture at any time during the
AN R AN Ae AT hospitalization must be investigated as an indicator of an Tameninadedldiunisnsaaamsziiuieieqie
uan adverse event. pemaNsalliNalszasfniozs adelilsanenina
- Unless the source for infection is clearly outside the - Inefignuudonasinanpawpnsilinlszas A7
hospital, by definition this would indicate an adverse Waanmsininm lulsanenuna andunnseyladn
event from the hospitalization itself. fannaeannsindeinneuenTsanaitng
- Examples of adverse events might be surgical site - Faenaitu NsAREaLARNFA ANz sepsis N9
infections, sepsis, bloodstream line infections, or any Andeannansininae viiansangelulsmening
other hospital-acquired infection. 1@1"]
C5 X-ray or Doppler studies | - Development of a DVT or pulmonary embolism (PE) “nn3im DVT vise pulmonary emboli ﬁlLﬁmzﬁdN

for emboli

0 ar e e ar =4
NINITNATUALEUTD
A9IRALARLALLNAYN

=4 ar
Huirengmsiu

during a hospital stay should be considered an adverse
event.

- Even if all appropriate preventive measures appear to
have been taken, from a patient's perspective this is'a
harmful event.

- If the hospitalization occurs due toa DVT or emboli,

fnenlulsanenunapsiansainiiumsnisailaing
Uszaad

& 1 e el s q: o
- widadnlilnasnistlesriuimanzanuda Tu
yunesresffihamnnisniigiaaiumenienin
DURTIE

- anneAnSnE Wlsanenunanaann DVT 1AL
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look for causation outside of the hospital that could be
attributed to medial care.
- The lack of prophylaxis is not an adverse event as this

would be an omission rather than commission.

anvp iiaaNNsinneunnesuliaiai
- nsladl&Funns prophylaxis laifatwmenisallaif

szasn me:ﬁfaLﬂumm:mﬂmnndﬁmﬁ‘ﬂﬁﬁﬁ

ﬂi T = =4 ar .
- NNINANULTNTULADAUTRIZAU Hemoglobin anad

C6 Abrupt drop of greater - Any drop of 25 percent or greater in hemoglobin (Hg)
than 25% in Hemoglobin | grams or hematocrit (Hct) requires an explanation. faaaz 25 E’fm‘lo’fﬁ"umsmmmm
or Hematocrit - Bleeding events are commonly exposed by this trigger. | - N1IZIAD mfafanﬁﬂ@mﬂummm trigger f': 51’5'& Fa9
AT NTUAEAYTE The harm needs to be identified. dsziudniumnnsadlinalszasivsela i nas
seaudlnTnaduamnag - Examples might be the use of anticoagulants or aspirin | Mensunisudesaeesdenyide aspirin 1Ny e
aeingTIATUNUNINGee | or even a surgical misadventure. AITHFIARANANA LTI1F
av 25 - The drop in Hg of Het i itselfis not an adverse event | - Anudiadudeniianadlld winn1salbinalszasd
unless it is related to some medical treatment. A drop anudnisanmsinela anududuideniian
associated with a disease process is not to be anmsatiulsatasbitaflumnnisallinalszasd
considered
an adverse event.
C7 | Patient fall - Afall in a.care setting represents a failure of care. Afall | - nasnansINNANlulsaneLauanaly Lﬁum?@ua'ﬁ
gilatmannnunas may be the result of medications, equipment failure, or | UNN$BI NITUNANBIALNAAINNTIATLEN AN
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failure of adequate stafﬁng.
- A fall without harm is not considered an adverse event.
Any fall in the care setting that causes harm, regardless
of cause, is an adverse event by definition.

- Review the physician progress notes, nursing or
multidisciplinary notes for evidence of over-sedation,
lethargy, or other conditions that may have contributed to
a

fall.

- Falls resulting in admission to the hospital should be
reviewed for causation and attributed as an adverse
event even if they occurred outside the hospital, such as
a fall

resulting from medications.

UNWI09283gLN90] YTBAINLNNIBITBIYAAINS
S dl M rar ar 1l (= | R
- mavndui ldldfusunselitedumegnisnilaing
dszasd usinsundnilafudunsglidiazfname
¥ v
Tatadlwmwnnisailainalsyaciviadn
- AAINUNLTUN NN TSN TRILNE TuAnNNg
G -l d‘ sﬂl ar o
WENLNA WIRATTNR U NUARIMAN g ureen s 1den
UAUNALNNNK BINNTERUNAE TaaN1sawlaR
AziNe eI UNINAARNANAN
ar fras ar di ar
- 25U e T lsane 1L a8 WIBIa I NNITNAARN
unauAslEFUNTIMUNIUMIATmMAd IR LTy
winnsallainslszasdvzalal uddnaviiauen
TaaneNuNanANN 1u nsunanaInnislasueni

3

)R

C8

Decubiti

NNTINALNANANIL

- Pressure or decubitus ulcers-areradverse events.
- Chronic decubiti are adverse events if they occurred

during a hospitalization.

f=]

- unanaviunaidumenisailainel sz aAvadu
- wianavineaneduwvanisailinadszasann

- Gg 1 ar o
neatuszndavnsnE lulsanenuna
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- If they occurred in the outpatient setting, consider the
etiology (over-sedation, etc.) to assess if an adverse

event occurred.

- urafifinszudainmly OPD TNansaunamedn
hawmanisallidnedseasdvizala wu ifluainnig

1F5UN U UNALNINNL

- nMenausn g ineenzatineiianiali 30 S

C9 Readmission within 30 - Any readmission, particularly within 30 days, could be
days an indication of an‘event. araihudevisdtamanisallsitelszaed
msndsninegnmelu | - An adverse event may ot manifest itself unti after the | - winnsadlainalszasdenalidsingaundngianas
30 Ju patient has been discharged from the hospital, Tafun1saumihgeanannlsanauna Inaenizetng
especially if the length of stay i§ minimal. fladnszezinanininmn lulsamennadu
- Examples of adverse events may include surgical site | - fivatinaasmanisallifelseasd i nsfniTe
infection, deep vein thrombosis, or pulmonary embolism. WHAENAA DVT %38 pulmonary embolism vEusiu
C10 | Restraint use - Restraint use requires documentation: Whenever “msyntindaedasdimanaszylwasuiiou i
nsyngagilay restraints are used; review the reasons. NIYNEAFBINNITNUNIUNIAMG)
- Consider the relationship between the use of restraints | - ﬁmsm’nmmﬁmmmiqnﬁmtﬁﬂcmd%ﬂumm*m
as a possible.result of confusion from drugs, etc., which mq:ﬁmmﬂmmnmﬁ@iﬂ %‘\‘ll,l,ﬂma\‘lmﬂmﬁ‘mﬂﬂ
would indicate an adverse event. Wilseasd
C11 | Infection of any kind - Review.for any healthcare-associated infections: ¢entral | - wumumm?ﬁmL%ﬂ@"lﬂﬂ"li‘@l.m‘}'ms’l i Anite

nMsAnTeln°

line infection, surgical site infection, or urinary tract

3
ANNFEAIEIAMIEUIADA NITAATALNALNIAA N1T
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infection.

- Any infection occurring in the hospital is an adverse
event.

- Any infection which causes an admission to the hospital
needs to be reviewed for a possible adverse event
versus naturally occurring disease.

- Infections identified in the outpatient arena and
associated with medical intervention are to be

considered adverse events.

Anenasullasay

= c:l’ ﬂi = =4 '
- meangelaiiialulsamernanadhumnnisnily
walszasn
- mefuldlulsaneunsannisiindandsseanunon
wanupdndumanisailinalsyasAvzaansaln
189

= & P 4 v e
- Meaaaanwu lukaun gt uenuazineadesiy

mafnnvuiivanisailinesyasd

-n1910A stroke Tulsananunaanangafuimans

C12 | In hospital stroke - In-hospital strokes can be associated with a procedure
N9t stroke MAaly or anticoagulation. Evaluate the cause of the stroke: vieesuuisnaasden Wilsziuavnaes
T3anenung - Possible medical care-related complications could be a | stroke
stroke subsequent to surgical procedures or treatments | - nzunsndauainnisinetany i stroke ‘?IILﬁﬂ
that may have contributed to the stroke such as PNV ANNNINNIARLNTIN Yaens IR L
conversion of atrial fibrillation. i stroke 18 11 N1391 conversion 184 atrial
fibrillation
C13 | Transfer to higher level | - Transfers to a higher level of-care within.the institution, | - mm'dﬁiﬂiﬂﬁ"ﬂ‘lﬂﬂuﬁ‘:ﬁuﬁqﬁuﬂﬁﬂlu‘fmwmum
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to another institution, or to your institution from another
must be reviewed. All transfers have a likelihood of being
the result of an adverse event.

- Admission to the intensive care unit may have occurred
when a patient’s clinical condition deteriorated
secondary to an adverse event.

- When reviewing this trigger, look for the reasons for the
transfer. For example, in the case of admission to
intensive care following respiratory arrest and intubation,
if the respiratory arrest was a natural progression of an
exacerbation of chronic obstructive pulmonary disease
(COPD) then it would not be an adverse event; if it was
caused by a pulmonary embolism that developed post-
operatively or resulted from over-sedation of a patient

with COPD; it would be an adverse event,

wisaadllsanenunadu viseaaungalanenuaes
191 FiasiN LI nsdesiannaiainiuuaiuay
Wunaanwsanisallifelssased
- nmsiuldnuedisaminanaiinanaanisgilosings
1 =R &
asanwansndlinalseasd
o &y dy o
- {HaNUN9Y trigger B AuMNAaWRsesdasie 1y
dﬂ‘v Dﬂi 2 ar ar
necinsulinvegilaaminmevdinisvgavnglauas
2 i ] g LY
paslaviadeamiela duduainainisiiGuaes
copD filinalwuanisalliielszasd widhiin
21N pulmonary embolism NEUAINITHIGA viTe

filae COPD lsifuenuaundusnniiulyine ity

wansdliedszasd

C14

Any procedure

complication

- Evaluate the reason for the procedure. The procedure

itself may be required due to-an adverse event.

- YsT MR NALRIN1INITRNNT NINRANI9R1A

= § =2 =
naanugnsalliielszasd
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7% W A\
NMzUNTNFauaINNNI1 | - Look for complications from any procedures. Procedure | - Aunnntazunsndauanimanis tunnimanis
Wnanslae notes frequently do not note the complications, dnazliunnnnezunsndeu Tnaanizin
especially if they occur hours or days after the procedure mq::l,l,mneﬁ'@uﬁil,ﬁ r:°1Lﬂumﬂmmﬂﬂﬁ'ﬂmﬁwﬂ’m'ﬁﬁ
note nMeanaanstiunnimnanng
has been dictated.
C15 | Other - Frequently when the record is reviewed, an event is - ﬁ@ﬂﬂ%’Mi’j@ﬁ’mswumumﬂna‘ztﬁﬂu@zwums;mmi

winnsnilaielszase

-
AU

uncovered that does not fit a trigger. Any such event can
be placed under this “Other” trigger. An event does not

require a listed trigger to be counted as an event.

Lifasrasdnbildiaanadosiu tigger 1o hin

&
winnsadianaannlgliludesil mwpnasalliing
szasd liadusiesaanadaaiu trigger Mnnuualy

@nely
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| e o = = o a4y oied v
- PsENAREIRNIAR i ATUANNLEUNN TN EvTe LA LS

S1 Return to surgery - A return to the operating room can either be planned or
nstnFnn unplanned. Both can be@ result of an adverse event. aesnsdlanaiaaningnisallaieszasdla

- A surgical procedure that is planned in stages needs to be | - nstinATlEFUNNINHRI TR vane AT
evaluated from the viewpaint of an adverse event or the saaiansandndumgnisalbinedsrasivzadulyng
requirements of the procedure itself. ANMUANTUTBINTENFRAINATD
- An example of an adverse event would be a patient who - FNBELTU Q’ﬂqﬂﬁﬁLaﬂmfa@ﬂluﬁﬂdﬁfﬂwﬁamﬂhﬁﬁ
had internal bleeding following the first surgeny and required ﬂ%\‘lLl,ﬁ‘ﬂﬁ@x‘ll,“il'ﬁ5Uﬂ’1‘i‘&i']ﬁﬁ“§’uﬁﬂﬁuﬁ’m’1L‘Hﬁ]tm:ﬂﬁm
a second surgery to explore for'the cause and to stop the Rem udidnnsrndnaisiiaeaiiung Explor aalaifinana
bleeding. Even if the second surgery is exploratory but AAnanA Nadit fasiansasdumsnisallaifatlsrasd
reveals no defect, this should be considered an adverse
event.

S2 | Change in procedure - An unexpected change in a surgical procedure as a result | - nsilasuAannsEndaetanziusiy Snfudesdududn

N3ALAINIHNGTR/

WANNIT

of unexpected findings versus a complication of the
procedure itself needs to be studied:

- When the procedure on the postoperative notes is different
from the procedure planned in.the pre-operative notes or

documented in the surgical consent, a reviewer should look

Humazldwudei bildmpdnidemmzniazuinsndeu
QANANITHGIA

- Lf'jmﬁmma‘uhﬁmﬁ&zul*’ﬂuﬁuﬁnmnhﬁmwmﬁmmn
LLuum:‘shﬁmﬁﬂ’nﬁmﬂﬂsdﬂﬁmﬁizuiﬁulummu

= -4 = x=iy =
EIUEIRHHFIR ﬂ’J?%ﬂUﬂQUE'}HﬂzL‘ﬂﬂ@lﬂ’]Wiﬁ!?’lﬁ]ﬂdLﬂ@ﬂu
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for details as to why the change occurred.
- An unexpected change in procedure due to device or
equipment failure should be considered an adverse event,

particularly if length of stay increases or obvious injury has

- nMawlasundasnisinsiaflianatwiiasainieiasile
= T ] - ] 1

wsegUnsniunwsasmasiarsandumsnisalling

15297 TBRNIZiNs2aZ A 1L R SINEN LN AR B

a & A A o= a & o
NTY WIRHNIUIARLTBLERULag N AT T ALR L

occurred.

S3 | Admission to intensive care | - Admission to an intensive €are unit can be either a normal | - m?é”lﬂLﬁwﬂé’ﬂ%ﬁﬁﬁﬂﬂﬁdﬂ']?tﬁﬁﬂ@’mLﬂufﬁiﬂaﬂﬂﬁ
post-op post-operative journey or it may be unexpected. The weenailudeclildanauds Geaililgaanisinay
nsginadmegoeinuds | unexpected admissions frequently are related to operative fuusiumanamenisallaifalsyasd
NNIRGIA adverse events. - nstihedvedisamineradialulssneunaviedieg

- Admissions to the intensive care unit can occur either 11JTNWE’11J'1Q§;uﬁ151'
within the hospital or as transfers to outside institutions. - Faatadunstaduefilaentinudaniskndia aortic
- For example, admission to intensive care following aortic aneurysm desfluideand wivnnifunsrindaae
aneurysm repair would be expected, but admission following | dawinfiunisiadnd Assnunaumdnuglanistinse
knee replacement would be unusual. The reviewer would Lﬂ&‘ﬂu“ﬁ"awi'\ﬁmﬁwLﬁ’ﬁﬁﬂé’ﬂqwﬁ’n
need to determine why the knee replacement surgery
required intensive care admission.

54 Intubation/Reintubation - Sedatives or pain medications can result in the use of - s MeueuauvTesnwiUanetana lsimasld

/BiPap in Post Anesthesia

BiPap or possibly reintubation postoperatively.

winsdaenne lavisasasganviadianglagiuaannsa
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Surgical Module Triggers

ANHNNE

Care Unit (PACU)
msaanviadaeunla/aan
viadaevneladn/\Hietesdan
melaludeainiumdanis

ar =1
sxduAaugan

- The reviewer must decide between the reintubation or
BiPap use related to sedative and pain medication use, and
just poor planning.

- Poor planning could represent an amission problem rather
than a commission problem. Reviewer judgment will be
necessary.

- Pain medications administered.in the PACU can lead to
respiratory depression requiring intubation and would be

classified as an adverse event.

- gnumousiasiiatsaundInstdviewnalagvizanisld
wradaenelangadesiumsldeueundusseaud

1lam visaluainnisaeunslisaumay

- mMeanaukuldseumueainaINNITAALNINNGINTG

UfjiAEnligneies fiaserAtaansnininaenuniy
1 3
- guileai g luiasinumasinsinanatinlignisne
d’ o & B i [ %' wr
nsmglageinlvisiesasnviadeaneladn Anl

winsadliielseasd

S5

X-ray intra-op or in PACU

NNSAIIRTIAINADEITTIING
" s = o o ﬂ"

nsunARYTe lusieeinily

wAINN3sEiuANEAN

- Imaging of any kind and not routine for the procedure
requires investigation.

- An x-ray taken due to suspicion of retained items or
incorrect instrument or sponge count would be a positive
trigger.

- The identification of a retained item necessitating an
additional procedure is an adverse event.

- If the retained item is identified and removed without.any

additional evidence of harm or re-operation to the patient,

- nMengaaie@iladelanlilinsmsaamunfizes
Vinansiu sieslAFunismunou

[ ] ar =l @ i = e 2 R
= ﬂ’?i‘ﬁ]ﬁ“l’%‘ﬂﬂ’)u’ﬂ'ﬂﬁl‘uﬂﬁ‘mﬂﬂﬂﬂ‘l'ﬁ:ﬂd‘lﬁﬂﬁﬂﬂqﬂ'ﬁﬁ"ﬂ

| ann1sRANANATRIATRINE WFRAUIUENGUIREATN

meneadndn @iy trigger i

- MafumimganAnsiresdvnonafindiadedy
wannsalliielseasd

- fmudnganAtsuazineanlalagliidunmesala

sroieindilaemiliiudumanisallifalszasd
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Surgical Module Triggers

ANHUNEY

this is not considered an adverse event.

S6 | Intra or post-op death - All deaths that occur intra<operatively should be - Q’ﬂqfﬁ%L?ﬁﬁ"‘arﬂizwj'N.ﬂﬂsc.i”nﬁﬂmsﬂmﬂuLwlmsm’lﬂ
NMAALTINTTNINYNAINT | considered adverse events unless death is clearly expected | Walszasd endunsadidedimiullmuaanuaauds
HBIA and the surgery might have been of a hereic nature. visannsrindagananaiulliedaedan
- Post-operative deaths will require review-of the record for | - NALTIANAINFAFRSLFFUNNINLNIUINANIA
specifics, but in general all post-op deaths will be adverse Tmﬁ"@‘lﬂ%ﬁuLﬂumﬁgmm"lsiﬁqmmm' NITNUNIUAY
events. The learning will be in the events leading to the gatﬁumqnwm‘“ﬁﬁﬂﬂ@;nmﬁu%m
death.
S7 | Mechanical Ventilation - Short-term mechanical ventilation post-operatively for - mﬂ‘ﬁlﬂ?}m‘ﬁmmﬂlﬁh‘ﬁwL'm’lé’w]uﬁdl:hﬁﬂuﬂg

greater than 24 hours
post-op
n3ldAsesdasnnelauny

1N 24 G2 lN9NAa9eFn

cardiac, major thoracic, and certain abdominal procedures
is planned.

- If the patient requires mechanical ventilation beyond 24
hours, an intra-operative or post-operative adverse event
should be considered.

- Patients with-pre-existing pulmonary or muscular disease
may experience more difficulty.in quickly weaning from a
ventilator post-operatively, but this should not automatically

exclude the possibility of an adverse event.

Tnanludrunileraduwaunissne W dasniala tdn
TRIBN WIBHARTOIYIBILIBEN

- nsadiigfiansedldinsasdoavnalafiundd 24 dalug

| - | = reil - 1 =
AITWATTEUTUILUR nnendlaiielsrasAninasenanavse

&

KRR

=t

w

s

| ala a 4 & o g w
- e Tsaszuumamumglavizandnitieanavinli
nnsutinesasdaemglanilaenn wiflaimsuasinu
wiansallinlseasd

-fnunupeslilsraunisainsquadiaasindudinig
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Surgical Module Triggers

ANHUNE

- Reviewers must use clinical judgment to determine whether
the intra-operative and post-operative care was event free or

part of the disease process.

puaszudnauayndsindasinaadulininnisaniiu

TspunAvizely

- gnwan il ldenUndmn i luseudnanisings windnns

S8 | Intra-op epinephrine or - These medications are not routinely administered intra-

norepinephrine operatively. Review anesthesia and operative notes to M inumaumimsan sl luiuiinnisiasauaziuin

nsld epinephrine 241914 determine the reason for administration. 35@@'

NIFEGR - Hypotension caused by bleeding or over-sedation are - mq:mmﬁ’u‘"l.aﬁmrﬁ'1mnmwmLﬁ@mﬁ?“amnmﬂ%m
examples of adverse events that might be treated with these u‘awé’umnLﬁuLﬂumanﬂsmﬂﬁﬁaﬁs:mﬂ’ﬁm@ﬁ‘aqﬁ
medications. gt

S9 | Post-op Troponin level - A post-operative increase in troponin levels may indicate a | - NNeNT8EAY troponin mwﬁdn'ﬁ'ﬁ’lﬁﬂﬂ'ﬁﬁd%d']
greater than 1.5 ng/ml cardiac event. Reviewers will need to use clinical judgment nnazunsndauniaiala cﬁwumuﬁm‘l“ﬁ'ﬂ?:ﬁumid
261U Troponin g4 1.5 | as to whether a cardiac event has occurred. @Lmﬁ"nmﬁﬂaulﬁfi’wﬁmfa:Lm?ﬂ%@umqﬁqlﬂtﬁméu
ng/ml NAIEFA Wie

$10 | Change anesthetic during | - Review the anesthesia record for a change in the mode of | - nUNIUTUANNIIA wfﬁLﬁ‘amm?Lﬂgﬂﬁﬁmﬁﬁu

surgery
= = ar L
maulasuisseduag ’mgﬁn

FEUININITHIFA

anesthesia (general, regional block, etc.) during the surgery.
If found, review notes to determine the reason. for the
change; exclude an adverse event driving the change of

anesthesia. Problems with excessive bleeding and allergic

avxfAnsyudnanisiga wainwy Widumarazens
ﬂ‘. e ar ke o ' 1 e '

wanuanssziuanuidndanann lddusammmnnisaila

fatlszaarmin liaenassyiuaaadan doyminisen

- £ o =i| o 1= -
BALAZENEVHNAZINEINLLIR nnendlaiiedszasA
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Surgical Module Triggers

ANHNNEY

reactions are possible associated adverse events.

S11 | Consult requested in PACU | - Consultations ordered post-operatively may indicate an . ﬁ’]ﬁ:ﬂmﬁ'ﬁﬁﬂmuﬁdmsmﬁﬁmqﬂwmﬁdmﬁlmmi
nseAninmnaindiesin | adverse event during suidery, especially if the consultation | Liftatlszasdiiiaszuinanissinga laatanzdnnisee
ﬁuuﬁamﬁ:é’umwiﬁﬂ must be conducted in the PACU. ABniudetulusesinitu

- Review the consultation report for the reasons for the - ‘vm‘ﬂQuﬂuﬁﬂm?ﬂﬂﬁ’]tﬁm&mﬁ@mmm@mﬂ@
consult to determine if an adverse event necessitated the ﬁ’llﬁ‘ﬂw\ua:ﬁﬁﬁ?m’]d‘]mﬂ@ﬁ’lﬁﬂmﬁmﬁmmﬂ
consultation. wisnsadlielseasmvzalsl

S12 | Occurrence of Any Post- - This refers to any of a number of complications, including - ﬂi‘ﬂﬁﬁmﬂadnwumiﬂ‘%’@ﬂl@’]ﬂﬁ ?QN%& Pulmonary
Operative Complication but not limited to PE, DVT, decubiti, MI, renal failure, etc. embolism, DVT, Decubiti, MI, renal failure 4184
NIEUNINFRUNAIEN AR

S13 | Pathology report normal or | - Normal pathology reports or unrelated specimens may 3 ?’mdWummx‘lwm%?mmﬁﬂﬂﬁﬂ?ﬂmﬁiﬁhjﬁmﬁumi
unrelated to diagnosis indicate an adverse event. Fadgeravetiamsnisallaifeszad
MUNUNANNENBINET | - The aim is not to judge the validity of pre-operative - IuszasAas trigger Haadetsufiunanuusiugn
Undvisenailélainssiunig diagnosis, but rather to assess whether unexpected YRINNTIHARENBUHFR WasBINTUssiuINTANN
Uade pathology findings suggest something going wrong with the_ | Bananaluniseinsdavie lidsinlduaniamendanenls

surgical procedure, FSNANHNAINHATANNNE

S14 | Insertion of arterial or - Review anesthesia records, operating room nursing notes, | - nunuiuinn i dnyd Tuiineesenunaiasdnsn

central venous

and PACU notes for evidence that arterial or central lines

uazuiintesiniuiieniiniinislaaneao arterial

111

LLL



Surgical Module Triggers

ANHUNEY

line during surgery
1n1914 arterial vie central
venous line §2#319N19

ARl

were inserted intra-operatively.

- In most cases lines will be placed prior to surgery starting,
but when lines are placed during the actual surgical
procedure it may indicate an adverse event intra-operatively,
such as bleeding, medication induced hypotension,

anaphylaxis, fluid management, etc.

138 central lines sxuaNaNsenFAvTely

- Iaaaldnnsld@anaaausananaaznssnnnawnisesm
wATINA N1 ldaNe a9 UIZNINNFENFABNAMARIDINTT
- 1= & ' ' o i

AN sallaifaLszasfsendnanaringe W nnsen
weA NzANAUTAARIAINEN N13UWAYN anaphylaxis

NM3AANIAUANTINTRIH Y A

815 | Operative time greater than | - Patients placed in one position for.an extended period of - @'ﬂ’lﬂ‘ﬁiﬁ%"ﬁm?ﬁ'm'i"l‘lm‘ag'tﬂun@’]muﬂ'ﬁ Reasianns
6 hours time are at greater risk for post-operative complications and | {innazunsndeundInsedinuazAnIsailaing
antFauIunen 6 adverse events. Uszasd
Falug - Examples may include atelectasis, skin breakdown, - ALY NN9Y atelectasis RAMTNAN WHNANATILI

pressure sores, nerve damage, range of motion difficulties, . | Wutlszarsngniinane defin vianiazilae
or pain. - ﬁwwé’nj’mmmm;ﬂﬂﬁ?mﬂﬂﬁqﬂs:aqﬁﬁnwmzmuﬁ
- Look carefully for evidence of these and other events that | tgthegndnvinladluwanunu
may arise from being in one position.
S16 | Removalfinjury or repair of | - Review operative notes and post-0p notes for evidence that | - 'm_|°r|quﬁ’uﬁﬂm‘:ehﬁ’mﬁ?wﬁoﬂﬁsmﬁmﬁwmﬁngm

organ

AnseiFndenvisasnaden

the procedure included repair or removal of any organ.
- The removal or repair must be part of the planned

procedure and not as a result of surgical misadventure.

o=l | e & = '

fnilpnsnsndenuanvisasinedearlaeantuvialy
Ve =4 ar o 2 =

- NFENARTENLINYTANIF AR F BT U UMDY

wrun1sH15e BildlunaaasnisenfnRananm
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\ASRINDAIATYUNUTING A Medication

Medication Module AMNUNNE
Triggers
M1 | Clostridium difficile - A positive C. difficile assay is an adverse event if a - NMAau C. difficile Tnauan sauiulszddinag
positive culture in stool | history of antibiotic use is present. 1°i’i'mﬂﬁ%u: ﬁ@LﬂuLw‘]mﬁ‘nﬂ,ﬁﬁdﬂ?:mﬁ
Nﬂm’]zéﬂ Clostridium
difficile 1fuuan
M2 | Partial Thromboplastin | - Elevated PTT measurements occur when patients are | - Q’ﬂmﬁlﬁﬁ"um heparin M 1inan1smsaa PTT &
Time greaterthan 100 on heparin. Look for evidence of bleeding to determine if :‘;‘:almmmu%u ﬁumuﬁﬂﬁmﬂmm?mnLﬁﬂm‘ﬁl@
seconds Partial an adverse event has occurred. wasnundniwmanisailinedszasdvisalyl
Thromboplastin Time - An elevated PTT in itself is not an adverse event. An =@ PTT ﬁmu%uhﬂﬁtﬂumﬁlmﬁ‘tﬂﬁﬁdﬂﬁ':mﬁ ol
WA 100 FUT actual event needs to occur and the manifestation is Aiasimansndldnagseasd Aptiusds Fainuans
usually annunianiden
evidence of bleeding.
M3 International Normalized | - Look for evidence of bleeding to-determine if an - wumauﬁwﬁ'ﬂgﬂumﬁ‘m mﬁﬂmﬁfaﬁmﬁ‘m’idmﬁm

Ratio (INR)
greater than 6

International Normalized

adverse event has occurred.

- An elevated INR in itself is not an adverse event.

wansoiliiatlszasivizely
- o ar 1 e 1 =2
- D3iNT8IEAL INR feliiudumanisallaie

Uszaad
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Medication Module

Triggers

AAWANE

Ration 11NN91 6

M4 | Glucose less than 50 - Not all patients will be symptomatic; if the patient is not | - fulae/lsilduamsainismnau frlidiannisildnedv
mg/dl symptomatic, there isno adverse event. wansadlinalszasd
Glucose Ha8and1 50 - Review for symptoms such as lethargy and shakiness | - "UNIUUIBING LG BAUINAY WAZNITAN ﬁﬁ‘:uiu
mg/dl documented in nursing notes, and the administration of Tuinnisneuna uaznisli glucose
glucose. - thdsngeinis Widumanuduiugiuniglden
-If symptoms are present, look for associated use of insulin %58 oral hypoglycemics
insulin or oral hypoglycemics.
M5 | Rising BUN or Serum - Review laboratory records for rising levels of either - NUNIUNANITATIANTRILT) TRN1398952611 BUN

Creatinine

greater than 2 times

baseline

9611 BUN 38 Serum
L o &

Creatinine IWHNa1

UINN91 2 WiNaNTEel

=

(SN

BUN or serum creatinine. If a change of two times
greater than baseline levels is found, review medication
administration records for medications known to cause
renal toxicity.

- Review physician progress notes and the history and
physical for other causes of renal failure, such as pre-

existing renal disease or diabetes that could have put

- o = v = - & ' '
978 creatinine T@aA TIANIINNTUNINNG 2 11N
o S s o =8 2 dj q; o
ga9seAUAN Winunauiunnnisldeniiamening
WiiaReAalmle

- pumntEnnAuuEn w1 Usedmnng

=

s . = e
W|Wulae Nan19mATIRTIaNIE LW@“W@qLﬁﬁlﬂuﬂﬂqiﬁ‘lﬁ]
] =i e =4 =i

918 LTU ﬂ'I'J:I?ﬂiﬂVI Lﬂu@gmu UTBLLIUIU NS

inligniaglasvesdionlsd duiwauiuila
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Medication Module

Triggers

AMNKRANE

the patient at greater risk for renal failure; this would not

duflhumanisailainelszasd wiidlunisaniinisaias

be an adverse event, but rather the progression of 1NN
disease.

M6 Vitamin K administration | - If Vitamin K was used as a response to a prolonged - 838Nl vitamin K LﬁﬂLLﬁﬁmw‘w’] prolonged INR

#1519 Vitamin K INR, review the record for evidence of bleeding. TWinunauwudngunisaniaen
- The laboratory reports should indicate a drop in - NANIATIANYIRIL RN ARz U EALAN
hematocrit or guiac-positive stools, Hudenfinnas viegaasziiuansaa guiac ihuuan
- Check the progress notes for evidence of excessive - m‘fmqﬁuﬁn ﬂ')ﬁuﬁﬂuﬁ’ﬂunﬁﬁ‘%’ﬂﬁ’uﬁﬂm
bruising, gastrointestinal (Gl) bleed, hemorrhagic stroke, uﬁ’nﬁméﬂ @eARINAY laanaen uN1aLALe Mg
or large hematomas-as-examples-of adverse events. @eneanluanes vide hematoma awaley G
Andumgnisndlinaszasd
M7 Benadryl - Diphenhydramine is frequently used for allergic - 211 Diphenhydramine ﬁn@:gnl‘ﬁ'ﬁ"nﬂ’]ﬂﬁﬂﬁﬁ‘LLﬁﬂﬁ

(Diphenhydramine) use
Ansld Benadryl

(Diphenhydramine)

reactions to drugs but can also be ordered as a sleep
aid, a pre-op/pre-procedure medication, or for seasonal
allergies.

- If the drug has been administered, review the record to

waifi e doe filseueunay newinvinanis/nig
1 o = di ar = N
HNFA vizaNeINIINNz)RuR LA
di = y s cg o ar R i (= ar
- Weaiin 2491913 Wmmunquiiunndwdunisine

2 4 v sl oy ) - o My
?J'm'lﬁ‘lmil’m?mmmﬂﬂﬂ‘nﬁ‘:mwm‘ﬂnﬂun’]i?ﬁh

115

Gl



Medication Module
Triggers

!IA‘T'

AHUNE

determine if it was ordered for symptoms of an allergic

reaction to a drug or bloeod transfusion administered

either during the hospitalization or prior to admission.

Tulsanenunavizaly

M8 | Romazicon (Flumazenil) | - Flumazenil reverses the effect of benzodiazepine - &1 Flumazenil 9L°'ﬁLﬁﬂLLﬁqm§m benzodiazepine 1
use drugs. Determine why the drug was used, ﬁummﬁ;uﬂmﬂ‘ﬁ'ﬂ’lﬁ
1n"31ld Romazicon - Examples of adverse events are severe hypotension or | - ﬁ@aﬂnmanﬁﬁmﬁlﬂﬁaﬂ?zm ﬁﬁlmﬁwuﬁ"ﬂ severe
(Flumazenil) marked, prolonged sedation. hypotension 38 N7 sedate ﬁ'mﬂﬁ@mwﬁulﬂ
M9 Narcan (Naloxone) use | - Naloxone is a powerful narcotic antagonist. Usage may | - &1 Naloxone il ﬁﬂqufﬁf narcotic n’rﬂ"ﬁ'mﬁ
{34 Narcan represent an adverse event. 213UAAIN AN NI sz aeA
(Naloxone)
M10 | Antiemetic use - Nausea and vomiting commonly are the result of drug - @ﬂﬂﬂ?ﬂau1ﬁﬂﬁﬁﬂuﬁﬂwUﬁlm‘wﬁdmﬂﬁmﬁ'\ﬂu

= 2 2 =l
Ansldenuianiaeu

administrations both in surgical and non-surgical
settings. Anti-emetics are commonly administered.

- Nausea and vomiting that interferes with feeding, post-
operative recovery, or delayed discharge suggests an

adverse

21EINITHUATARLNITH

d‘ = dl ar
- pnsAduldenReuisunaunsfudssnue s
annasinuvdeifn vizeinlinnsdnuineandn
aanl digndumnnisallinalszasd

= = i = P - o
= RINHBINITAINANVIWEININUTDABIATILAL
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Medication Module AMHWNE
Triggers
event. aunsnfns g lisaseuianaeun ivudu
. v v 1 =8 A & ar = [
- One or two episodes treated successful with anti- msgmsm”luwaﬂsmm WNUNIUFADIF mﬂu‘l@mqﬂw
emetics would suggestno adverse event. Reviewer IAfudumnsgaIneIn1sAananavizela
judgment is needed to determine whether harm
occurred.

M11 | Over- - Review the physician progress, nursing, or - nunautiuinAuiarim1eanisinsaesunne
sedation/hypotension multidisciplinary notes for evidence of oversedationand | tuin1swenLna viedrdInauiuansdenisizanm
Hn19zANNAUAN/ATE lethargy. Uszannunniiu LazaIN1IeeuwaL
49973 - Review vital signs records or graphics for episodes of | - nunUTUNNAUILAATINALaaslTiua NS

hypotension related-to-the-administration-of a sedative,— | Aausulaimmnduiusiun1slfanuauvay anud
analgesic, or muscle relaxant. s viTaegaaanduile
. . . ?1 L = 1 as [=1 ]
- Intentional overdose is not considered an adverse - mmﬂumimi@lwmmnmuimmﬂum&;msm”lu
event. Watlszasd
. . . . "TAIRAN = Ve o o = g
M12 | Abrupt medication stop | - Although the discontinuation of medications is a - mLL:J'mmﬂWﬂqfﬂmLﬂuLﬁ‘mﬂﬂ Anaznulalung

Hnangaenzyiuviu

common finding in the record, abruptly stopping many

medications at once is a trigger requiring further

suillen uARITANRINE ALNUANEIIENTTIUATIALY

\hin19gidny snudnsiesAumaIme
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investigation for cause

- pdsludnrizAananafaLanstanIs aslag

R
.A‘N_‘.u. ?’_‘ ) LY 3 ' o o 4 oy = ar
- It can represent a sudden 1 the patie k ﬂmqmmgﬂqaﬂﬂwnzﬂuanmmumﬁ‘ﬂmm

condition requiring the rez ,\

wanesene Maasuwlasannzgaensiuiu

2
medications. The sudde duilinarduiusiumafiawmgnisailiditelszasd

adverse event.

M13

Other

-
Gy

y adverse drug events detected that does not fit

trigger.

winnsniliatlszasdnisenfinuuayldidindy

trigger 161']

RUUNEUI N3 )
RN TAINTINENRE
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ICU Module Triggers

e easscsr T A —————

AHUNE

Pneumonia onset

Jnnqzilensniay

- Any pneumonia diagnosed in the LCU needs to be
looked at carefully. If the evidence suggests the
pneumonia started prior to admission to the hospital,
there is no adverse event; but if the review suggests
initiation in the unit, it is an adverse event.

- In general, any infection starting in not only the
intensive care unit but any hospital unit will be
considered nosocomial.

- Readmissions either to the hospital or the intensive care
unit could represent a nosocomial infection from a
previous hospitalization.

- Any evidence of antibiotic resistance likely represents

an adverse event,

- msanadatlaadniauluvegilaaminaniluges

i =l 2 = ar c:l’ o '
NMuNUeEazIaen anangudliiuinlen
sniaudsnanaianeuiulifnmulsanenunafily
s [=1 v <8 & ' = él’
duihimanisallidnagseasd wivannsiiaige
sananaifialulsanennandadlumanisallaiig

Uszasn

'
-

-Taeviall nrsdim@enEusululsanaunanatlunig
- & v v

ArLTe LU lsane U anadL

-nasnausnsnEgn lulsanenuavizalune
ihewineramaannmsisage lulsaneiuiaainnis
Suldfnwafaneuwing la

- wnivdngunishesljdauriinazuanstianig

Dawnnsniliesead

Readmission to
intensive care

=l 2s o 2 2
ANTEENAULINYD Qﬂ')il

- Refer to section on Admission to Intensive Care Post-

Operatively.

[l =4

-'prsatFasnsdhed e disaminuasinfn
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ICU Module Triggers /I AMNUNE
angm
13 In unit procedure - Any procedure occuifingona patient in the intensive: | - ﬁﬁlrm"li‘sl.ﬂ"]‘?ll°r|°"1ﬁ'ué’ﬂwluméﬂwuﬁnﬁmlé’%’u
AN imansluve care unit due to the high levels of events in the intensive | N1TNLUNIU L‘ﬂﬂd@’mﬁ‘fﬂmﬂLﬁmmﬁlmﬁ‘mﬁﬂﬁd
filae care environment requires investigation. sraeriga
- Look at all the bedside procedures and other - pumausimanisdnafiesynetnatainonislaiing
procedures done while the patient was in the ICU. wnuzgtle et luvagiloawin
- Complications will commonly not be on the dictated - nmazunsndeudnazldldfunistiunnld wsises
procedure note, but need to be reviewed in the context ﬂUWJu@‘lﬁ‘Uﬂ n’]‘a‘fﬂ“I,Lﬂ5"ﬂ1ﬂﬁﬁ1ﬁ5"ﬂ%dm@wumtﬂﬂ1ﬁ‘d
of the care required; which might indicate an eventhas | Wflszasdla
occurred.
14 Intubation/Reintubation | - Refer to section on Intubation or Reintubation or Use of | - A#a8ei Fesnsaeavietatnglavitamsaenyie

fnnsldviedoannela/ld

£
yiadaaune ladn

BiPap in Post Anesthesia Care Unit.

dagmelagvirenisidinsastasnelaluiiedang

BNATNAINIIZIUANEAN
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Perinatal Module Triggers

T—

), | S

AMHUANNE

P1 Apgar less than 7 at five - Look for events, either maternal or with the newborn, with the - ﬁumqmﬁlnqmﬂgjﬁqﬂg\zaqﬁ%Iqrmqwuiuuq?mq
mirktas birthing and monitoring PrggeSs, viaamsnusniie Atuiinnspaeauaziaaen
Apgar {aendn 7 ﬁmﬁﬁ - Medications such as sedatives and anesthetics need to be  umaunis1de 1y uaundy uastuilan
5 reviewed - unanTiinaessnsanfiiieane uivniimding
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