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Atrial Fibrillation Is an Independent
Predictor of Mortality in Critically Il

Patients.

Crit Care Med. 2015 Oct;43(10):2104-11
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Incidence, risk factors and outcomes
of new-onset atrial fibrillation in
patients with sepsis: a systematic

review.

Crit Care. 2014 Dec 15;18(6):688
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Table 2 Incidence of new-onset atrial fibrillation in patients with various stages of sepsis

Reference Disease stage

Sepsis Severe sepsis Septic shock

ICU population

Arora et al, 2007 [16] [mmm G/18 (500 === m s m e e e e m i m e
Christian et al, 2008 [17] 6/184 (3%) 10/90 (119%)

Gomez ef al, 2012 [18] Y10 (%) 1/28 (4%) 4/62 (6%)

Goodman et al., 2007 [19] e e L R e R 377149 (25%) === mmmmm e e
Meiemenrich et al, 2010 [20] 23/50 (46%)

Salman et al, 2008 [21] 2/14 (14%) 3/13 (23%) 20/54 (37%)

Seguin et al, 2006 [22] 3/29 (10%) 2/7 (2994)

Seguin et al, 2004 [23] 5/84 (6%) 7123 (30%)

Wells et al, 2011 [26] 132/465 (28%)

Mixed population
Walkey et al, 2011 [24]* 1074/20253 (5%) 1822/28829 (6%)
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Table 4 Outcomes of new-onset atrial fibrillation in patients with sepsis, severe sepsis or septic shock

Reference Outcome Patients with new-onset Patients without new-onset Adjusted OR P value
AF (number of patients AF [number of patients
with outcome/total) with outcometotal)
Christian et al, 2008 17 ICU mortality 11716 (659 102/256 (409%) 332 (1.12-984
Meierhenrich et al, 20010 [20 ICU mortality 1023 (44%) 627 (22%) 260 (0.798.17)
28-day mortality 9/23 (39%) 6/27 (22%) 235 [0667.73)
Salman et al, 2008 [21 ICU maortality 12/25 (48%) 15/56 (27%) 252 (095-6.74)
In-hospital mortality 1625 (65%) 20/56 (38%) 3.20 (1.20-855)
28-day mortality 18/25 (72%) 21/56 (38%) 429 (153-1157) 328 (113957 003
Walkey et al, 2011 [24 In-hospital mortality 1629/2806 (56%) 13652/36200 (38%%) 212 (1.97-235) 107 (1Lm-1.007 ra
In-hospital ischemic stroke 75/2896 (3% 249/36200 (1%) 384 (295-498) 270 (2053579 n'a

Wells et al, 2

011 [26 ICU/in-hospital mortality

93/132 (72%)

185/333 (57%)

156 (1.263.03)

PRAIE

DO TFAIOR

1.96(95%CI 1.26-3.03)~
3.32(95%CI 1.12-9.84),
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COHRBI ., ICUFIE
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Crude OR
332 (1.12- 984

262 (0.799.17)
225 (0ubh-7.73)
252 (095-6.74)

3.4 (1.20-8.55)

4.2 (153-11597)
212 (1.97-2.29)
3.84 (196-4.98)
1.96 (1.26-3.03)

P value

003
014
022
006
0.0
0004
< 0001
< 0001
0,002
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Effect of heart rate control with
esmolol on hemodynamic and clinical
outcomes in patients with septic
shock: a randomized clinical trial.

JAMA. 2013 Oct 23;310(16):1683-91.
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Figure 5. Survival Analysis of Study Patients

E] Univariate survival analysis

Adjusted survival at mean value of covariates
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Inclusion/Exclusion criteria
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 diltiazem, verapamil
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« metoprolol, esmolol, atenolol, labetalol, propranolol

CAESH)

« Cardiac glycosides, digoxin, digitalis

[7=AA50>])
« amiodarone
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(EES

541,144
First sepsis hospitalization, POA
,[ 427,633 (79%) No AF ]
v
113,511 21%)
Sepsis and AF
_[ 59,845 (53%) No intravenous AF treatment
'L 13,955 (12%) Multiple AF treatments on same day
v
39,711 (35%)
Sepsis, AF, and intravenous AF therapy
| 18
[ No antibiotic on same day as AF therapy
r

39,693 (35%)
Sepsis and AF Antibiotic given on
same day as AF medication
36% | | 28% | | 20% | | 16% |
[ Calcium Channel Blocker ] [ B-blocker ] [ Digoxin ] [ Amiodarone ]
14,202 (36%) 11,290 (28%) 7,037 (20%) 6,264 (16%)

Figure 1 - Flowchart of patient inclusion. AF = atrial fibrillation; POA = sepsis present on admission.



TEBE= (Table 1 —EBR#)

TABLE 1 | Characteristics of Patients With Sepsis According to Initial IV Atrial Fibrillation Medication

Variable B-Blocker Cakium Channel Blocker Digoxin Amiodarone
No. (%) 11,290 (11.3) 14,202 (14.3) 7,937 (8.0) 6,264 (6.3)
Age, y 75.7 £11.3 75.6 + 11.4 77.1 £ 10.7 73.1+ 11.7
Women 5,598 (49.6) 7,476 (52.6) 4,088 (51.5) 2,814 (44.9)
Teaching hospital 5,098 (45.2) 4,950 (34.9) 2,724 (34.3) 2,630 (42.0)
Attending specialty
Internal medicine 12,710 (89.5) 6,958 (87.7) 4,950 (79.1)
Surgical I 892 (7.9) I 351 (2.5) 211 (2.7) 357 (5.7)
Pulmonary/critical care 809 (7.2) 928 (6.5) 592 (7.5) 732 (11.7)
Cardiology 207 (1.8) 206 (1.5) 173 (2.2) 221 (3.5)
Comorbidities 33 1.7 3.1 4+ 1.7 3.3+ 1.7 344+18
Acute organ failures 1.8 +£1.3 1.8 +£ 1.3 2.1+14 2.7+14
Intensive care stay 6,406 (56.7) 7,487 (52.7) 4,862 (61.3) 4,730 (75.5)
Intensive care procedures
Mechanical ventilation on first hospital day 1,842 (16.3) 1,698 (12.0) 1,345 (16.9) 1,932 (30.8)
Hemodialysis on first hospital day 1,157 (10.2) 1,126 (7.9) 804 (10.1) 1,187 (18.9)
Vasopressors on first hospital day 3,291 (29.1) 3,770 (26.5) 3,504 (44.1) I 4,012 (64.0) I
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(Supply e-Table 2 #k#%)

Calcium Channel-

Variable Beta-Blocker Blocker Digoxin Amiodarone
N (%) 11,290 (11.3%) 14,202 (14.3%) 7,937 (8.0%) 6,264 (6.3%)
Comorbidities

Heart failure 4,902 (43.4%) 5,843 (41.1%) I 4,087 (SI.S%)I 3,033 (48.4%)

Diabetes mellitus
Prior ischemic stroke

Hypertension

4,418 (39.1%)
356 (3.2%)

8,594 (76.1%) |

5,066 (35.7%)
357 (2.5%)
10,012 (70.5%)

2,831 (35.7%)
169 (2.1%)
5,400 (68.0%)

2,473 (39.5%)
165 (2.6%)
4,246 (67.8%)

CAD/Prior MI

New-onset AF

Chronic renal Insufficiency
COPD

Valvular disease

Peripheral vascular disease
Cancer

Dementia

Venous thromboembolic disease
Cirrhosis

Acute organ failures

Acute neurologic failure
Acute respiratory failure

Acute circulatory failure

4,412 (39.1%)
1,946 (17.2%)
4,119 (36.5%)
4,226 (37.4%)
1,665 (14.7%)
1,718 (15.2%)
1,135 (10.1%)
838 (7.4%)
322 (2.9%)
421 (3.7%)

2,033 (18.0%)
3,618 (32.0%)
3,763 (33.3%)

4,529 (31.9%)
1,944 (13.7%)
4,468 (31.5%)
5,901 (41.6%)
2,121 (14.9%)
1,709 (12.0%)
1,701 (12.0%)
1,095 (7.7%)
375 (2.6%)
520 (3.7%)

2,148 (15.1%)
4,862 (34.2%)
4,488 (31.6%)

2,918 (36.8%)
989 (12.5%)
2,819 (35.5%)
3,344 (42.1%)
1,409 (17.8%)
1,119 (14.1%)
1,018 (12.8%)
601 (7.6%)
262 (3.3%)
358 (4.5%)

1,236 (15.6%)
2,977 (37.5%)
3,921 (49.4%)

2,520 (40.2%)
1,402 (22.4%)
2,513 (40.1%)
2,486 (39.7%)
1,022 (16.3%)
971 (15.5%)
856 (13.7%)
301 (4.8%)
230 (3.7%)
294 (4.7%)

1,098 (17.5%)
3,243 (51.8%)

| 3.883 (62.0%) |
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(Supply e-Table 2 #k#%)

Variable

Acute renal failure

Beta-Blocker

6,778 (60.0%)

Calcium Channel-

Acute hematologic failure

Acute metabolic failure/acidosis

Acute hepatic failure

1,602 (14.2%)
2 590 (22.9%)

Blocker Digoxin Amiodarone
7,963 (56.1%) 4,999 (63.0%) | 4,529 (72.3%) |
2,017 (14.2%) 1,305 (16.4%) 297 (2075

2,215 (35.4%

390 (3.5%)

473 (3.3%) 390 (4.9%) 498 (8.0%)




AR (BIEKE vs CaBRIGiE)

covariates
Fatient age in years Cancer
Sex Dementia
Ra thnicit Venous thromboembdic disease
T b S Cinhosis

Gecegraphiclocation

Teaching hospital

Heart failure

Attending specialty

Severe sepsis

Time to first atnal fibnllation medication

Ciabetes mellitus
Price ischemic stroke

Hypertension

CAD/ Price M
Atnal fibnrllation

Chronicrenal insufficiency

COFD
Yalvular disease

FPenpheral vascular disease

Acute crzan failures

Acute neurclogic failure

Acute respiratoery failure

Acute circulatory failure

Acute renal failure

Acute hematdogic failure

Acute metabdic failure/acidosis
Acute hepatic failure

Intensive care stay
Mechanical ventilation on first hospital day

Hemaodialysis on first hospital day

FPneumonia
Gastraintestinal infection

Lkinary tract infection

Skin or soft tissue infection
Frimary bacteremia o fungemia
Year of sepsis hospitalization



fask (BERTEE vs CaXBMNEINE)

B-blocker vs calcium channel blocker

RR (95% CI) P for interaction

All patients N=18720
Pre-existing AF N =15,076
Mew-onsat AF M=3,174
Mo vasopressor M =13,360
Vasoprassor M =4,946
Mo heart failure M=10,710
Heart failure N = 7,890

T

0.92 (0.86-0.97)
0.94 (0.99-1.01) .53
0.99 (0.86-1.15)

0.98 (0.91-1.06)
0.86 (0.79-0.94)
0.90 (0.83-0.98) 44
0.87 (0.80-0.95)

[Propensity-matchedEZ& TO#ER] <FzARIETE>
BBs (18.3%) vs CCBs (20.0%) BEEHD
(RR: 0.92, 95%CI: 0.86-0.97)

Shock) RR: 0.86, 95%CI: 0.79-0.94)
Non shock) RR: 0.98, 95%CI: 0.91-1.06
—P for interaction = 0.01

— vasopressor{g
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fER (BEMEE vs 0F3Y)

covariates. .
Patient age in years Cancear
Sex Dementia
Race or ethnicity sznous. thromboembdic disease
Cinhosis

Geceraphiclocation

Teaching hospital

Heaart failure

Attending specialty

Severe sepsis

Time to first atnal fibnllation medication

Cyabetes mellitus
Pricy ischemic stroke

Hypertension

CADPrice M
Atnal fibnllation MNew Onset

Chronicrenal insufficiency

COFD
YValwilar disease

Fenpheral vascular disease

Acute cegan failures
Acute neurclogic failure
Acute respiratory failure
Acute circulatory failure
Acute renal failure

Acute hematologic failure
Acute metabolic failure facidosis

Acute hepatic failure

Intensive care stay
Mechanical ventilation on first hospital day

Hemaodialysis on first hospital day

Pneumonia
Gastraintestinal infection

Lkinary tract infection

Skin or soft tissue infection
Primary bacteremia or fungemia
Year of sepsis hospitalization
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B-blocker vs digoxin

All patients N = 13,994 —— 0.79 (0.75-0.84)
Pre-existing AF N=12,142 —— 0.77 (0.72-0.82) TJ1
New-onset AF N=1932 f + i 0.75 (0.64-0.88)

No vasopressor N =8,546 f + i 0.80 (0.73-0.88) 40
Vasopressor N =5,228 f + i 0.79 (0.73-0.86)

No heart failure N = 7,028 e —— 0.73 (0.67-0.80)
Heart failure N=7,142 } + { 0.82 (0.75-0.89)

[Propensity-matched B2& TOFER] <FARFETER>
BBs (20.5%) vs 2J%3>> (25.7%) I=b-Y)
(RR: 0.79, 95%CI: 0.75-0.85)
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SR (BEMIE vs 7IA450Y)

covariates
Cancar
Patient age in years Dementia
Sex Wenous thromboembalic disease
Racs or ethnicity Cinhosis

Geceraphiclocation

Teaching hospital

Heart failure

Attending specialty

Severe sepsis

Time to first atnal fibrllation medication

Ciabetes mellitus
Price ischemic stroke

Hypertension

CAD/ Price M
Atnal fibnllation MNew Onset

Chronicrenal insufficiency

COFD
Yalwilar disease

Penpheral vascular disease

Acute cegan failures
Acute neurdlogic failure
Acute respiratoey failure
Acute circulatoey failure
Acute renal failure

Acute hematoogic failure
Acute metabalic failure/acidosis

Acute hepatic failure

Intensive care stay
Mechanical ventilation on first hospital day

Hemaodialysis on first hospital day
Pneumonia
Gastraintestinal infection

LWnary tract infection

Skin or soft tissue infection
Primary bacteremia or fungemia
Year of sepsis hospitalization



fEER (BEREE vs 73A450)

B-blocker vs amiodarone
All patients N=10,190 ——— 0.65 (0.61-0.69)
Pre-existing AF N=8088 |——— 0.63 (0.58-0.67) 32
New-onsset AF N=2372 | - I 0.67 (0.589-0.77)
Mo vasopressor N = 4,464 I % I 0.73 (0.65-0.81) 003
Vasopressor NM=5378 }——— 0.64 (0.59-0.69)
Mo heart failure N =5562 ——] 0.62 (0.57-0.67) .28
Heart failure N = 5,054 ———] 0.66 (0.60-0.72)

0.6 0.8 1.0 1.2

Favors p-blocker Favors comparator

[Propensity-matched B2& TO#ER] <BtARZETZE>
RR: 0.65, 95%CI: 0.61-0.69

Shock®E& (VassopressorfEFHER) ([CBLWTERISGETRIK
BBs (27%) vs 7ZA4A0> (42%) BEEHD
(RR: 0.64, 95%CI: 0.59-0.69)
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BERE F R IQR
(Interquartile range)
CCB 34% 34 -45%
BBs 25.7% 18.7 —35.9%
Digoxin 18.7% 21.1-27.5%
amiodarone 13.5% 6.6 —20.4%
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Figure 3 - Caterpillar plot of multivariable-adjusted utilization rates of B-blocker as initial medication for atrial fibrilation for each hospital

(keft y-axis). Superimposed is the multivariable-adjusted relative risk of hospital morality (right y-axis) associated with each quintile (2-5) of hospital
B-blocker utilization as compared with quintile 1. The x-axis shows hospitals treating patients with sepsis and atrial fibrillation, sorted in order of
increasing rate of B-blocker use.



Discussion (S[EID#LEER)

» BBsODf&E h\CCB dlgoxm amiodaronet
ﬂﬁxbfﬁmlﬂ% DA vl ey c full

. A‘%F@H%HH (%E%ED\EEE?‘ mn) . awIng
\\\\\ DR EOBHE JEOBET, #HER(E
J:nﬂé:x*)bﬂb")ﬁ_o

 Sepsisz&afH bEAFOD/m?(Eﬂiﬂ; B (e,
% ’:‘k/ﬁ) . FBREOEFDE 'T\ Ee=10)
IRREB C12V\D' D,




AEI

DIGREFEIET D18 DI HA

(BBsOE 4% ~I&9 33wk)

BtnsAFuCHITDIC

ULASMDIR ST CDEIUERIC T,

AR FENE AF(J]‘L/'C BBs®O A HCCBLOEsinus

rhythmAERE3

hMEhorz.

Mooss AN, et al. Am Heart J. 2000;140(1): 176-180.

Balser JR, et al. Anesthesiology.

HKZEL, rate controlhZpkICIdZE

1998:89(5):1052-10509.

Platia EV, et al. Am J Cardiol. 1989;63(13): 925-929.
Sticherling C, et al. J Cardiovasc Pharmacol Ther. 2002;7(2):81-

Septic shockE&(CHUT. BBsiE5EFT3E

tNEUI,

38.

B s FT(CHUT, sinus tachycardiazzashd

(I TICHBITIAH)

=)

Morelli A, et al. JAMA. 2013;310(16): 1683-1691.



1. &N —5%fE

3.

Limitation

JLCLYS

&l 7 DREBIDFFHNL

L OVWTT—AINEBNTWAIESD, EEDEREEZIE

LE1—anNTH59. ICD-9(C

ﬁﬁ(uﬁﬂ%u\am_ﬁ“'Eb\@éo
2. ZEINTLRNRS

=HAIZ#% (instrumental variable) H3ETCERE
BEENRVEVIIETEICEVWTERLTULBL., #NnhH

EELEE R,

5{&

XFOFEDOFEEE




Limitation

4. R Routcome (rate controldAit. sinusA

DIEIRRRE) HMahsizW, i, JutEFRERFERHOB
H(CLBRAREZITOTVRN (REBEMICIHERICEE
25 ZRVEEZBNBNY) S

5. ERBEXNIRHBIOEROERZIEH(GEETS

6. (ABRRIC) TR IEEINTVAFDBEEDSS
EHHAINBLNIEBN (2L, FRRAFFEEENEDIMC
BEhH5d, hD. SIMEOEEICEANST (CCBW
BBsZzi¥ 52N TLBHESH) FEREFZEDSEHD
IZ) .




AR Didsm

° ’%?ésepsis(l/._.\ﬁ UTZAFDEEEEICE TS
RCTMTIONAZEZHRTF

Limitationh'$% a1z, ANiEEZHH>TBBsOE R4
(FHEEDTONBVN, 2OBRAMEITRIZEIN A28,
518, SepsislCAHUIZAFDEEEICRAIBRCT%E

IR DT 25RVEHLE 12D,




%E‘E

[ARX(CHD. BATIEFE o] e/ SE A7 D 2Ah )
géﬁ']% %’ﬁﬂi j('fj:0)1§1 _E %b\l:l
verapamil 176/5mg 5mg 176H
diltiazem 1391/50mg 10mg 278H
esmolol 4130/100mg 50mg 2065H
(1Img/kg)
propranolol 95/2mg 2-10mg 95-475H
digoxin 92/0.25mg | 1.0-2.0mg | 368-736F-
amiodarone | 3154/150mg 125mg 2628
landiolol | 6633/50mg O-71>7% 50kg 104>
0.04mg/kg/min 1326H
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