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Critical Care 2016 20:373

ICUICH LT%J: TEARZEAR(AF79% Accurat
(G 0 Accuracy, sensitivity, specificity, negative, and positive predictive values of 2 different
b{}%%t % E& 7'_._ 34 0/ thresholds® of CHADS2 and CHA2DS2-VASc scores for thromboembolic prediction
| pn |
S '}Ll "—J\ ( -III]- o ) OD i Sensitivity  Specificity PPV NPV

Accuracy

*ﬂﬂlﬁlﬂaﬁiﬁbﬂlﬁﬂﬁlﬁ%ﬁf ([CDUVNTER oo e T T T
A= HiE = R

CHADS2Z = 1 92% 25% 13% 96% 32%
(62; 100)  (16; 34) (7; 22) (80; 100) (24, 41)

CHADS2 > 4 50% 832% 26% 93% 79%

N (21; 79) (73; 89) (10; 48) (85;97) (70; 86)
"W
C HADS SCO re4uit Ebﬂmm*g PPV indicates positive predictive value; NPV, negative predictive value.
2 A el 2 We chose the cutoff for requesting anticoagulation based on international
g E 'Z " ' IE ’d% recommendations (ie, >1) [8] and based on the cutoff maximizing the accuracy in

J Crit Care.2014;29:854
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. . 77
systematic review. XSfEHT Neth Heart J (2015) 23:82-88

New Atrial Fibrillation  Sinus Rhythm Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Christian 11 16 102 256 6.3% 1.73 [1.20, 2.48]
Meierhenrich 10 23 ] 27 1.3% 1.96 [0.84, 4.56]
Salman 12 25 15 56 2.5% 1.79 [0.99, 3.25]
Seguin 2 8 3 28 0.4% 2.33 [(0.47, 11.64] +
Walkey 1629 2896 13652 36200 62.3% 1.49 [1.44, 1.54] [ |
Wells g5 132 189 333 27.3% 1.27 [1.10, 1.46]
Total (95% Cl) 3100 36900 100.0% 1.45 [1.32, 1.60] 3
Total events 1759 13967 [
Heterogeneity: Tau® = 0.00; Chi* = 6.57, df = § (P = 0.25); I = 24% b2 o's ¥ 3 4

Test for overall effect: Z = 7.67 (P < 0.00001) Sinus rhythm  Atrial Fibrillation

BumFE (CHRFREATZSHT D ETXTURAITH EH S (RR1.45)

« BYMAETICUICABEUTZEE T, FTAF -
AEAFODRGREE)R Coutcomez NI | .7 -
B smE R—

1

0
60% 1 OR=1.66 61.3%

(95% CI: 1.04-2.66)
P=0.03

40% 7 I

26.1%

%ﬁ%ﬁ%ﬁ L/ EA Fb\\A Fmi iﬁéi@ bt:i%é 20% - 17.5% .
in-hospital mortalitylZE SIS e

No NeOAF NeOAF to SR NeOAF to AF
(46/263) (43/165) (46/75)

Cl’ltl ca I Ca re (2 0 1 6) 2 0 . 3 7 3 Fig. 2 In-hospital mortality in patients with sepsis and different AF status.

NeOAF new-onset atrial fibrillation, AF atrial fibrillation, SR sinus rhythm

In-hospital mortality rate (%)
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ENENMIEEBZ OFTARFEIEAf E IMAEZEFIE. FETRZRANCRBAOME
Cohort study JAMA. 2011 Nov 23:306(20):2248-54

Association between new-onset atrial fibrillation and adverse outcomes.

Model Outcome

In-hospital In-hospital Mortality
ischemic stroke

AR DR ZEFRAE R (S

(95% CI) (95% CI)

—
0 - 60/0% 2 . 60/0 (‘_ LE Age, sex and race-adjusied 4.05 (3.09 5.30) 1.36 (1.32-1.41)

d - t d OR 2 70 Demographic and comorbidity-adjusted? 3.84(2.93-5.04) 1.33 (1.28 -1.37)
(a J u S e - n ) Demographic and acute t'm:lnr-a(ljm[cd"’ 2.34(2.15-3.76) 1.09 (1.06-1.13)

2,70 (2.05-3.57) L.O7 (1.04-1.11})

Combined multivariable-adjusted©

New-onset AL, pmhnhilit_&-‘-malchcd”{ 275 (1.76-4.29) 113 (1.08-1.19)

Group Severe sepsis: Severe sepsis:
(ICD-9-CM 995.92)  (Infection + Organ failure)*

Odds ratio (95% confidence interval)
N in model and # of events

Severe sepsis® 2.70 (2.05-3.57) 285 (241-337)
N=48961 N=228677
381 strokes 1172 strokes

gﬁﬁ&[@&_ (C 3.04 (2.26-4.10) 344(2864.13)
(DRI ZEATSE 327 sieckes 14 civobs

%%ﬁ L/j—‘:g¥ 3.10(2.304.17) 3.46(2.86-4.15)

Severe sepsis©

Severe s—epsisd :
N=48961 N=228677
324 strokes 809 strokes
Severe sepsis® 394(221-7.01) 4,81 (3.38-6.87)
N=48961 N=228677
70 strokes 182 strokes

IDREMFTARIECIRET DL, S5(CEDYRTTLF(OR=3.94)
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MIMEZBN AP ICAFZRIEUEIES. TDESFDIETERR EESE -
AFFERER % #+ 12 1% B EE Cohort Study

CHEST 2014; 146(5): 1187

A Mortality C Stroke (All Dx)
9% .
?;wo{lsu?;g AL s 8%;' New onset AF
P -CXIS| e | ——— Pre-existing AF
75% . -..... No AF (sepsis) o - o ‘ No ;;L ?s?pgsis}
§ P - -,—-H-r___:d_»—’ - ﬁ - - o
- T g : ~ e
2 ° T ’ 4% ~ -7
g s g P
g oo f E | R
Ik 5 2% =7
o 95%CI:1.01-1.07 | L 95%CI:1.10-1.36
| :?1
| P=0.009 |/ P<0.001
0% ) . . : 0% 1! )
0 1 2 3 4 : 0 1 2 3 4 5
Years following discharge Years following discharge
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. EEROARIERD EHB(15.5%—>54.9%)
. SELIAOIEEEN EHS(72.1%—74.8%)
o SEDANDORMEERERE LN D(4.7%—>5.3%)
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Darwish 2013 Salam2008 Koyfman2015 | Walkey2011

FHAS, BH—ms%ICU EH—ins%ICU EH—ims%ICU SliEs
ES BE=ETR— N gEEIAR—~  BEEIOR—~ gEEOR— bk
B B . 6”%?;% - SR
mE F1980.9%% F50.00 LS SE19747%
1151 BLA(5APAN) 5008 TE mary 2896 A
AFER Pre-existing Af Paf Paf New-Onset Af
. APACHEIL APACHE I
Rt i BB 2 N 91.5 26.8/26.9 ND
28HZET ICUZET BEABET
ETE 1% 64%(Paf)/36% 37%/38% 56%
. 30%
PUsEE =R (Warfarin68.7%) Pafd12% 3.1%/13.1% ND
CHADs2 3.17+1.20 ND ND ND
2.6%
Stroke 0 0 1%/0% 0.6% (FHIATRL)
8.6% vs 0%
il (FSEE /3EUEE) ND ND ND
PMID 24259690 18443011 26210522 22081378
- \b —_= /\
ustEEENESNIZEIS(FIEL . StrokeFRE(L0-2.6%




HBATEERES UTWLWSDH ?

20141 I(CISEPTICTCE MU, ICUTCTOARERIREIED ) >0 — ~
(A& : 139A0)
o HBUMAE(CEH U MITEIRRRAEDIRWVAFICTZUNL T
— IAERRE
o 1st choice : RS/ =)L
e 2Nd  choice:Z>>A0O0—)LMIAEO-IL
— PURE[EEE
« FUIGHFHER:488FEILAAICRIIR(72%). 171720\ (24%)
o M1 FBFEA SREAERE IR 2BELIARICH1E(91%)

T <1z | 24% BiIcFET S [ 6%
1285/ LA . | 14% i AR AIC R I T S ' I I | 374
2455 TLIF | 179 ' i ? |
! : ki 3BLAIZIZPLET B | 29%
48857 Lipy ' | 175 y i i i
: | | 7B LA | 12% |
78LA [T 3% : ! . : |
REARICERT 2 L2 LOTERIT | ' — 240 23BR LA (2 | 7% '
DLy : . :
FNLS (SEREEHEHNEHAT g ., Thils (B hithiahEHia
FaL) [ TaELY ] 10%
0% 10% 20% 30 0% 10% 20% 30% 40%

JSEPTICRHE >4 — b 512[E ICUICHITDIAEINEE



BUMEE (C BB Af & Stroke

o BUMJE(CAfZSH T © LFEHAR (CHRABI(CEIET, MiE
ZEREVYATHEWN

o KREFIUHREFREGBASNIHREPRIEESNS S
BRATHD

MEEFLE(CK DO TREMEANR> b
FPHTEDIEES5H?




EBMD3EER 5Ssteps

Step1l : 5ERIDEIL
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Patient MR R (S U T

Intervention: JustEIEEZITD

Comparison :HugtEEEZ I TR

Outcome  :ANAEZEEOFERESR
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Pubmed TH&XR
(sepsis)AND(atrial fibrillation)AND(anticoagulation)
11w b ZODSBERIATTOTHED

Research

JAMA Cardiology | Original Investigation

Practice Patterns and Outcomes Associated
With Use of Anticoagulation Among Patients
With Atrial Fibrillation During Sepsis

Allan J. Walkey, MD, MSc; Emily K. Quinn, MS; Michael R. Winter, MPH; David D. McManus, MD, MSc; Emelia J. Benjamin, MD, ScM

JAMA Cardiol. 2016;1(6):682-690
USD11 B ANZXFRIC U KRREIRE SmE Cohort Study
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Exposure HusEBEZITD

Comparison: st EEEZ 1 T17/R 0N
Outcome :IMfEZEEHINA R MOFERER
Trial : Zhns% {2 Cohort Study

(Propensity score matching)



Inclusion criteria
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O BMmAEDInclusion criteria
— 18FmULDEA

— ABREF(CICD-9-CMDBMAED 11— R(038.X)ZiEmiz U, MEERIGS =
NIz A(PPV>90%:3%)

O AfdInclusion criteria
— AfOEZ:ICD-9-CM code427.31(PPV=70-96% %)
— Rhythm control® U < (ZRate controlht &Nz A
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— ATH(ICD-9-CM V42.2,V43.3)
_ DEREZE(ICD-9-CM 410)

— F#RIM4EAE(ICD-9-CM
415.1,453.x,459.1,673,V12.51)

o ABtt&. RYINSEOOHUREREDREIESNIZA




o JLREE

o 33%DFBA (CREFHIN/ IR BITLREE

Outcome
o ABRHICHEAEUfENEER & B R
_ AR C(ERORDSTEBEOEATS N
— RiEzE
ICD-9-CM code433x1,434x1,436
IS CAAN
BEDOIRS (CEDLKTILTIUXAICAI>THD >

B2V X

o HUMIE (CAfZEH U TS S DRIEZEDFIER%Z1.5% EARE
BEICRDUR TR Z0.58E
« a-L=>—:0.05. Power:90%(BL=>—:0.1)&:&E
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113511 With sepsis and AF

‘ _| 59896 Noparenteral AF medication given
l for heart rate or rhythm control

53615 With sepsis, AF, parenteral
AF treatment

6095 With non-AF indication for anti-
coagulation present (ie, acute
- myocardial infarction, venous
thromboembolism, or prosthetic
heart valve)

L

47520 With sepsis, AF, no alternative
indication for anticoagulation

| 38582 With s, AF, lternati | ° "
| e et | <> T IEA XUg+5

-

8938 Only oral anticoagulant given

v

- . L
24971 Received no 13611 Received intravenous or
Anticoagulation subcutaneous anticoagulation
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Table 1. Patient and Hospital Factors According to Use of Anticoagulation During Sepsis

Value®
Anticoagulation No Anticoagulation Standardized
Characteristic (13611 [35.3%]) (24971 [64.7%]) P Value® Difference®
Demographics QA DS, VASc score, mean (SD) 3.4 (1.5) 3.6 (1.5) -0.083
Age, mean (SD), y 73.2 (11.7) 75.8(11.7) <.001 -0.227 Acute organ failure
Female sex 6670 (49.0) 12936 (51.8) <.001 -0.056 Tatal acute organ failures, No., mean (SD) 1.9 (1.4) 2.1(1.4) -0.146
—Bace/eihnicity Acute neurologic failure 2046 (15.0) 4256 (17.0) .001 -0.055
White 10340 (76.0) 18552 (74.3) 0.039 Acute kidney failure 7612 (55.9) 15814 (63.3) <.001 -0.151
Black 960 (7.1) 2221 (8.9) -0.068 Acute respiratory failure 5308 (39.0) 9442 (37.8) .08 0.024
Hispanic 112 (0.8) 234 (0.9) e =0.012 Acute circulatory failure 5478 (40.2) 10895 (43.6) <.001 -0.067
Other 2199 (16.2) 3964 (15.9) 0.008 Acute hematologic failure 1839 (13.5) 4552 (18.2) <.001 -0.129
Hospital characteristics Metabolic acidosis 3296 (24.2) 6756 (27.1) .002 -0.129
Geographic location Acute hepatic failure 502 (3.7) 1207 (4.8) <.001 -0.058
Northeast 2085 (15.3) 4511 (18.1) =0.074 Intensive care 8692 (63.9) 15295 (61.3) <.001 0.054
Midwest 2749 (20.2) 4764 (19.1) 0.028 Vasopressor use 5084 (37.4) 10002 (40.1) <.001 -0.056
South 5897 (43.3) 10566 (42.3) A 0.021 Type of infection
West 2880 (21.2) 5130 (20.5) 0.015 Pneumonia 5537 (40.7) 9012 (36.1) <.001 0.095
Teaching hospital 5171 (38.0) 9623 (38.5) .78 -0.011 Gastrointestinal tract infection 2040 (15.0) 3892 (15.6) 17 -0.017
Comorbidities Urinary tract infection 4550 (33.4) 9194 (36.8) .46 -0.071
Prior bleeding 930 (6.8) 2845 (11.4) <.001 -0.159 Skin or soft-tissue infection 1315(9.7) 1766 (7.1) <.001 0.094
Prior ischemic stroke 487 (3.6) 829 (3.3) .28 0.014 Primary bacteremia or fungemia 153 (1.1) 305 (1.2) 52 -0.009
Preexisting atrial fibrillation 10783 (79.2) 20277 (81) 08 -0.050 Attending specialty
Heart failure 5712 (42.0) 9792 (39.2) <.001 0.056 Internal medicine 11478 (84.3) 21257 (85.1) -0.022
Type 1 or type 2 diabetes 5130 (37.7) 8734 (35.0) 004 0.056 Surgery 788 (5.8) 1208 (4.8) <G 0.042
Hypertension 9561 (70.2) 17 278 (69.2) <001 0.023 Pulmonary or critical care 1058 (7.8) 2143 (8.6) -0.030
Coranary heart disease or myocardial infarction 4532 (33.3) 7970 (31.9) 07 0.029 Cardiology 287 (2.1) 363 (1.5) 0.050
Chronic lung disease 5862 (43.1) 9268 (37.1) <001 0.122 Year of service -0.066
Chronic kidney disease 3971(29.2) 8696 (34.8) <001 -0.121 2010 2085 (15.3) 3561 (14.3)
Valvular heart disease 2010 (14.8) 3348 (13.4) <001 0.039 2011 4789 (35.2) 8122 (32.5) <001
Peripheral vascular disease 1841 (13.5) 3285 (13.2) 28 0.011 2012 4506 (33.1) 8834 (35.4)
Cancer 1540 (11.3) 3786 (15.2) <.001 -0.114 2013 2231 (16.4) 4454 (17.8)
Dementia 776 (5.7) 1976 (7.9) <.001 -0.088
3.4 (1.5) 3.6(1.5) -0.083

CHA,DS,VASc score, mean (SD)

BN IMAE DREZE

JUIR (R tﬁ(ﬁ:n lu\/j-bj:) A 2\

BAAEEANBE I L= H5HD(Asiansc&kii L)
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eFigure 2. Absolute value of Standardized Differences before and after matching
on the propensity score.
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Anticoagulant*

vl

ES

N (%)

Intravenous or Subcutaneous

Enoxaparin 6991 (50%)
Heparin 5004 (35%) 5] =
Dalteparin 1296 (9%) >~ NN \
Fondaparinux 830 (6%) ;’Eiﬁ?a} \ i/b 67(/ j:)“Ey
. ~
= CEIILI 7 U 2 N\exZe
Oral
Warfarin 8289 (89%)
Dabigatran 722 (8%)
Rivaroxaban 282 (3%)
Apixaban 1(0.01%)
\ — AN\ = —=\5 y"‘:ﬁ
o BYMMAE(CEHUTEAINDOI LR EEE (S
et HANRS NMCEEREFLRD
No. (%)
Analysis Anticoagulation No Anticoagulation RR (95% Cl)
Unadjusted
|schemic stroke 174/13611 (1.3) 341/24971 (1.4) 0.94 (0.78-1.12)
Bleeding 1174/13611 (8.6) 1773/24971 (7.1) 1.24(1.13-1.36)
Primary analysis: Propensity score matched®
Ischemic stroke 174/13505 (1.3) 185/13 505 (1.4) 0.94 (0.77-1.15)
Bleeding 1163/13505 (8.6) 979413 505 (7.2) 1.21 (1.10-1.32

MR ZERIER(IUZFEZFED SR (1.4%—>1.3%)
CHA2DS2-VASc scored®C statisticl£0.526—>R4ERAD U X 54l (C (A8 Y
B AR N EETFIEMT 3(7.2%—8.6%)
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Sensitivity Analysis [RF: (95% Cl) )
rhythm/rate skl ol ey
ControlD & propensity score-matched cohort®
(CELBIAFET Ischemic stroke 0.90 (0.74-1.10)
Bleeding 1.25(1.16-1.35)
Primary propensity-matched cohort®
TustEFRIR 5% |7 Ischemic stroke, requiring brain imaging 0.90 (0.72-1.11)
DEMR, il after receipt of anticoagulation
fETE Bleeding, requiring blood transfusion after 0.99 (0.87-1.12)

receipt of anticoagulation

IPTW T4 — Inverse probability of treatment-weighted

analysis*
Ischemic stroke 0.96 (0.79-1.15)
Bleeding 1.19 (1.08-1.30)
RO of anticoagutation for AF during sepsist
EFFEHDE Ischemic stroke 1.08 (0.62-1.90)
WaER Bleeding \1.23 (0.88—1.?2})

RRIZIZFFEDSIRV—Primary outcome Tl U /FER (32
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o FTRFEAEAf EBTHIDAFCERI{E UTZSubgroupf#ifT

— FTRFAEDASf & BARDAF(SIa B EDR DR (IR SF

— FAMFEFEDAFTIIAMEZEDFRENBARIDAf LD EEMN DI
(1.9%vs1.2%)

— NEEEE(C KX DIEERAENDRZE (L. FTRRFAEAFDELXIDAN
TREREIRD > T=(RR=0.85(0.57-1.27)vs1.12(0.86-1.44))

— HMER(IFFFRFAEDADABEEIRDAI LD EEMN D I
(6.7%Vvs12.6%)

— T2 U, JsEEEICRENDHMMY XD FFrARFEREDAfD 73 H EEAL
DAFEK D BAEMN D 7Z(RR=0.97(0.83-1.14)vs1.23(1.10-1.14))
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— Y SROVUREEEZRHIGSNCEE (L. BIMIDAfOESE(CZ
M2 7Z(RR3.17(2.89-3.49))

— Propensity score matchingT(d. BXMIDAFT I (IZOMREREZE
T o IEESkHEZE(0.5%) &M (5.2%) DU X THMEH D I
(A4tEZEDRR=0.46(0.32-0.66), I [MDRR=0.85(0.74-0.97))
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*Electrolyte disturbance
*Acid-base abnormality
*Beta agonist

*Airway obstruction
*Myocardial stretch, strain

or injury )

Assess for
Reversible
Trigger

‘ Unstable due to arrhythmia ‘ NOT acutely unstable due to arrhythmia |
AF persists and patient is NOT

| C U DCCV
at hemodynamic goals
NOT successful
Rate in achieving Rhythm
. hemodynamic
[ Documentation of new AF Control Y control
goals J/

*Rhythm and heart rate surveillance
POSt ICU (E:a;d:ova:!swlar ‘;omormdmes
Re-Assessment T; °°Z’f‘°E’aP Y
ICU l_l_l/éﬁ yroid function
L:I:'f *Stroke Risk
H\\/*E t t | 5 _m] =Patient preferences

IJ 2 /_ ] E:l:4ﬁ % Stroke risk NOT low ‘ | Symptom and/or hemodynamic goafs NOT met |

3_/\3 Consider ] [ Instltute rate or rhythm ]

L anticoagulation control strategy

CHEST 2015; 148(4): 859 - 864
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