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Critical care

Association between compliance with Surviving Sepsis Campaign guidelines
and outcomes among sepsis and septic shock patient in accordance
with Sepsis-3 definitions

Sejoong Ahn, Juhyun Song, Sungwoo Moon, Hanjin Cho, Joo Yeong Kim, Jonghak Park

Department of Emergency Medicine, Korea University Ansan Hospital, Ansan, Korea

Objective: The Surviving Sepsis Campaign (SSC) guidelines have been associated with reduced mortality in sepsis
patients. On the other hand, previous studies were performed using the Sepsis-2 definitions and past guidelines. This
study assessed the association between compliance with the 2016 SSC guidelines and the outcomes of patients with
sepsis and septic shock in accordance with the latest Sepsis-3 definitions.

Methods: Three hundred and fifteen patients with sepsis and septic shock were enrolled in this study. The patients were
stratified according to their compliance with the SSC guidelines bundle. The characteristics and outcomes of the compli-
ance and non-compliance groups were compared. In the overall patients, the risk factors for all-cause mortality were
assessed using Cox proportional hazards models.

Results: Among the patients, 172 and 143 patients were in the compliance group and non-compliance group, respective-
ly. The baseline characteristics and disease severity were similar in the two groups. The all-cause mortality rates were
27.3% and 38.5% in the compliance group and non-compliance group, respectively (P=0.035). The all-cause mortality
was significantly lower in the compliance group than in the non-compliance group (log-rank test, P=0.025). The risk fac-
tors for the all-cause mortality were age (adjusted hazard ratio [aHR], 1.025; 95% confidence interval [CI], 1.008-1.042;
P=0.004), septic shock (aHR, 3.14; 95% CI, 1.98-4.98; P<0.001), and lactate levels (aHR, 1.08; 95% CI, 1.03-1.14;
P=0.002). The overall compliance with the guidelines protected against all-cause mortality (aHR, 0.66; 95% ClI, 0.45-
0.98; P=0.040).

Conclusion: Compliance with the SSC guidelines bundle was associated with a lower all-cause mortality among patients
with sepsis and septic shock
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Capsule Summary

What is already known in the previous study
The Surviving Sepsis Campaign (SSC) guidelines have
been associated with reduced mortality in sepsis patients.
On the other hand, previous studies were performed using
the Sepsis-2 definitions and past guidelines.

What is new in the current study

This study assessed the association between compliance
with the 2016 SSC guidelines and outcomes among patients
with sepsis and septic shock in accordance with the lat-
est Sepsis-3 definitions.
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20179 9€ 269%E 20199 1€ 31974 47 Uil
227t ©F 50,0009 Q1 2 SH o= AlE o Ujdsto] b
g5 A 22 aHE Bl T 5E w194 o] HEF
2 fdd & S AT Ao E s HEd S At
2 73 9 g % quick Sequential Organ Failure
Assessment (qSOFA) A7 27 o] dolwA], e

o 7] F-ro] Fukel (SOFA A 28 o)) A=
HPPFOo2 SHoh A5 AN 22 RS B 5 F
H gkape] o 7|53 AAF ARE v FFH 0T 74
5ol Sepsis—39] Ak 7]FEe Wi ExHE HE AFUY
AR TEIUT 7 AFE 7] AAE T3] Al

Holon, & HAdo 7|He] Ads] Fls Wttt (No.
2018AS0089). &g 25 +49 $34 54
A1E &9 (informed consent) & 7|34 9] $] ¢ 3] 2 F¥
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arterial partial pressure of oxygen/fraction of inspired
oxygen, 8% Fdoteld, F W FH, 43 59 67
A FEo g Hol Qlov 5 7 747 0-45 0% Hol F
0-24749] = 2HA Ao A has AzE £84,
A g A 9] o] F o SE T ol AR T AF
WEo] ¥, HEFTY AR oE Agdnr Ay
o Aat 7|F ‘HEFor Wty Ao, F

/\5] =
H3 o Bojo . Bela HE BULE 65 mmHg 1
&

7] <t 100 mmHg ©]3F == 92 Aef #H3}(GCS
score <15) 9] 3714 &5 F Fojx 27 o] WEel=
7457} sl gt

ez Awe 1900] 20164 APZ el7] A
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2 F 323 ool 9 FAA Fo (7}

(1D =54 W
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SA T 1"]@ el Fofst
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Al 7F o] sug;q] Eo]g 9L Jlo| =g}
2) Jﬁgigi frate A ¥ (hypoperfusion) A}
A, 3 3AZE o]yl A% 30 mL/kg? Al HA
(crystalloid fluid) Fof, (3) A Fol A N ujck
AAL (4) W 6417 ool 23] o]39] g oE &
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gency table) A2 7]t} ‘?lq‘oﬂ whel o}
= g Mo Agsl AAL Aystgh AF
A% o W U thEs F4 g B
A AREe A8 A 57165
o] 0.1 oJ3kel W45 thl

0.05 vlEto]d BAH O &
E 54 E4o= IBM SPSS Statistics ver. 20.0 (IBM
Corp., Armonk, NY, USA) T2 735 A3}t

chi—square
o Al g
& Zal &

d 5

1. CHAF 2EXte| YEHE S 8 & & ZHH[ W

AT 77 Fot gdFE AN 22 RS B 529 9
A= 3277019l oH, o 7153 AL Adte] ok F3F
A BAE Bl 120] AQfHo] HFH R A ot
2 559 4= F 31570tk Algld 1242 AT
Ak 712 wEahA Zarsledl, 474 HF5 ddye
A4 (39), AR B, 34 A©2H), v H44
H A3 (29), 7Iet@2E) oAt AFZF 7] A 7}
olEghel FuwS 17290]9ly, nlEFT #1439
oltt. =4 wollA NEFH HIF &3 A= 47
1009 7270 i}, vlEFaolA HESH AT 2

b= 22 178 3 6678 0] Ak (Fig. 1).

AA Ao AL 77 (65-83) A0, At
1647 (52.1%) ©1lth. &8 A3 A5+ 4 (3-5) HolHd
o, KTASE 2.2+0.6"1t 29 4+ 5714
o} vl =71 A7} Zh2F 20178 (64%) 3} 718 (23%) 0.2 7H3
2 NEE Bt W8 adE A4 34 F 1389
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(43.8%) 019011, SOFA A+ 8 (5—11) o3t} &
oA B $FAR QAL BAE F, ST 9 A
NZ0E 1223F ool BN G4 ol

33" (10%) o1t} =3 vjEFolA o
S lwage o), AW, B3 A% A%, KTAS,
GSOFA 71 %, 7191 9], vo] 2pk7], A¥A 2219

zbl |

H|&, SOFA HF SollA F Toll Fo Aol gt
(Table 1).
2. UXt Zufet o X Z 1}
TS v Eg Tl A /‘}”Lﬁ(BO‘” &+ 717 &
o] 2 HTH(PL

.—i—, 7hol = OL L—g— Fapol et A
h=d

, Ao
o

7}
0

=3 o
o8 2po] 7} OiO*E} TS HEFTRG S5
A5 3 FAA FoI7A °l Mgkl felatA gekeh(101
2 vs. 2028, P<O. 001) T Y F g 77 9 S8R
2 *
o

_i,_

o
FJ‘E

1A FAR Aol AL, e

=

e, 7}0]5% AE U 9% F £ Al wE A
152 2ANY ME 5 A0l B8 ABES 242
27.3% (471), 32.9% (371), 42.9% (27W), 66.7% (171)
2 Lhehe.

|

3. T 2RI AFel ?1E IRt

AR BN A 98 ARE Fohelo) Sla) v
tha: Cox 2191 5.8 £412 Ae9Ith(Table 3). A%7
Qs 14 A8 A3} volvt B24E, Y e

WSt =545 181 ZHO|E $A7F 2575 AMY 9
S =7 okt vk, 835 ”EV] A Q1 7ho| Tkl WE
FZ5E Aol th3k B3 AR} (protective factor) G Th

L. |

B A= N2 Sepsis—3 F Yol upe AdE Hd=
N 23 SAtellA HPF A7) Al Ttol=
= ol ol whet A AP Eo 9 Z}OV} s

Ho|Fith =, 7ol =l

ol FoJstA wokE Buk of e}, 7hol=
ol tigt BT oA},

k)

rC> i)

FEaS v

Pruinelli 5ol w2, 20154 2xd = 27
AR 7hol=etlel A Halsk= A HES F538H3
A o W U AMEELS 27.8% oY, nESTY ALY
2 41.1%%E YEETh ol stol=eel A1 ME2
nE57E 8ap o Fo TS vE F AsS AlAFETh

AFNME 7] Ao} v A R Tte] =gl F4

EF}E

ujEFTol A B AbgEC] o] A}o] (27.3% vs.
38.5%) 5 WYt} 3 Castellanos—Ortega % w2
A, 7toltaiel WiE N 59 E5 Tt RS
P APFEo] ZolErty R ustgth B A% o

o WZs sl Satel MBS E5 NS Ba5E A
BEol W ME F5 AFel BE AREFS 42

27.3% (471), 32.9% (37W), 42.9% (271), 66.7% (171)
2 Yelyttl Castellanos—Ortega %2 A7+ 20084
Zhol=ek]l 7E o w2 ABEGT] wEel 20161 FHAl 7}
olEfRIE VFlE AYH A e 7
of &gk Apol7} Qivk. a2y, HdF ’%F/]ﬂ A=l 7t

315 Patients with
sepsis and septic shock

172 Patients in the
compliance group

143 Patients in the
non-compliance group

100 Patients with 72 Patients with
sepsis septic shock

77 Patients with 66 Patients with
Sepsis Septic shock

Fig. 1. Flow chart of study population.
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Table 1. Baseline characteristics of study population

) Total Compliance Non-compliance

Vaidble (n=315) group (n=172) group (n=143) P-value
Age (yr) 77 (65-83) 76 (64-83) 78 (65-85) 0.297
Ageclass (yr)

<50 24 (8) 13(8) 11(8)

50-59 76 (24) 40 (23) 36 (25)

60-69 105 (33) 55 (32) 50 (35)

70-79 72 (23) 40 (23) 32(23)

>80 38(12) 22 (13) 16 (112)
Male 164 (52.1) 90 (52) 74 (52) 0.264
Charlson comorbidity index 4(3-5) 4(3-6) 4(3-5) 0.517
Korean triage acuity scale 22*06 2305 22*06 0.617
Quick SOFA criteria

RR>22/min 144 (46) 76 (44) 68 (48) 0.278

SBP<100 mmHg 137 (43) 72 (42) 65 (45) 0.219

Altered mental status (GCS<15) 156 (50) 82 (48) 74 (52) 0.195
Pre-ED antibiotics (<12 hr) 33(10) 18 (10) 15 (10) 0.427
Infection sites (multiple selections, if any)

Respiratory 201 (64) 109 (63) 92 (64) 0.734

Genitourinary 71(23) 39 (23) 32(22) 0.697

Gastrointestinal 34 (11)

Skin and soft tissue 12 (4)

Other sites 19 (6)
Biomarkers

CRP (mg/dL) 10 (5-18) 11 (5-18) 11 (5-19) 0.817

Procalcitonin (ng/mL) 1.2 (0.8-9.7) 0.8(0.5-8.9) 1.6 (1.1-10.5) 0.196

Lactate (mmol/L) 2.8(1.1-4.9) 2.7 (1.0-4.7) 29(1.2-51) 0.537
Compliance with SSC bundle

Fluid resuscitation 172 (100) 109 (76)

Antibiotics 172 (100) 67 (47)

Blood culture 172 (100) 132 (92)

Lactate levels =2 times 172 (100) 93 (65)
Septic shock 138 (44) 72 (42) 66 (46) 0.444
SOFA score 8(5-11) 8 (4-11) 9(5-12) 0.397

Values are presented as median (IQR), number (%), or mean= SD.
SOFA, Sequential Organ Failure Assessment; RR, respiratory rate; SBP, systolic blood pressure; GCS, Glasgow Coma Scale;
ED, emergency department; CRP, C-reactive protein; SSC, surviving sepsis campaign; 1QR, interquartile range; SD, standard

deviation.
olEekl ME F5 oj e} b o F oo Ay BAZ B 5U9 Ape|AE, 309 A %zrow x}o] Ad ¥ o
Q13 27] AFATkE AA 1 u7k S Aol Toh 2 149 AP EelA JJol & AT, 30U AEES
Van Zanten 5o tp2w, H7149 @ 2eade  fd@ Aot Yk HEE w3 %x}e} Ag durE o
Aoz NFF Ay A sl mekel M) E4E 2w 2719 W B8 AU we Ao whAl A
o] FolRE W ot M f AbdEC] &v] A HobRl Ha A 5ol "kgo] glo] Wel whe] (immune paralysis)
U Bkl & A Aol Ads] AR AV E 7b H ApEo] wi oA A A0t A &
o] Aol (¢F 10% A9 AHEE HA)E Bk w3t ZFo) AL 8T AFA Q) ofste] o9k Af = AR T
Viale 52 1399 Zdua A&z 749 &5 U= S 1A A (S AFA, A ARA, Hdd A8 5=
of #% AW BA LAY A 3 Aol SFAel A 23 ol BAY A 714 Ao okaE AR $E 9
4 FA0] 84 A8 AYee Z2AES PR ok olE ee] pReE AL A BobsEnE o
th. o2 B3 AP Y] AA skl E4go] Aoz dA 29 AYOR o F5 FrheHA Bk AY o
O T, 149 APREO] A4Stk Ha etk Viale 79t B ATl AL frol# Aol g 1l 717149
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Table 2. Outcomes of the compliance and non-compliance groups among sepsis and septic shock patients

Compliance

Non-compliance

group (n=172) group (n=143) P-value
Time to first antibiotic administration (min) 101 (70-142) 202 (82-279) <0.001
All-cause 7-day mortality 28 (16.3) 30(21.0) 0.284
All-cause 14-day mortality 39 (22.7) 38 (26.6) 0.423
All-cause 30-day mortality 47 (27.3) 55 (38.5) 0.035
Length of hospital stay (day) 9(3-14) 10 (4-16) 0.219
Length of ICU stay (day) 4(2-7) 5(3-8) 0.147
Values are presented as median (IQR) or number (%).
ICU, intensive care unit; IQR, interquartile range.
Table 3. Risk factors for al-cause mortality using univariate and multivariate Cox proportional hazards models
) Adjusted hazard ratio
Hazard ratio (95% CI) P-value (95% Cl) P-value
Age 1.020 (1.004-1.036) 0.014 1.025 (1.008-1.042) 0.004
Male 1.363 (0.923-2.013) 0.120 -
SOFA score? 1.195 (1.126-1.268) <0.001 -
Septic shock 3.871 (2.526-5.931) <0.001 3.138 (1.976-4.984) <0.001
Overall compliance with
SSC bundle 0.646 (0.438-0.954) 0.028 0.664 (0.449-0.980) 0.040
CRP 1.004 (0.985-1.022) 0.711 -
Lactate 1.123 (1.082-1.166) <0.001 1.083 (1.030-1.139) 0.002
Procalcitonin 1.002 (0.995-1.009) 0.536 -
Time to first antibiotics (min) 0.999 (0.998-1.001) 0.524 -

Cl, confidence interval; SOFA, Sequential Organ Failure Assessment; SSC, surviving sepsis campaign; CRP, C-reactive protein.
3 SOFA score was excluded from the multivariate analysis because of its multicollinearity with septic shock.

vs. 309) 0] A& &3 Zo] Abgd HEZF 29 Aol
o] 7]913k 21914 (Sepsis—2 vs. Sepsis—3) ofy™ F &

RE f@F 07 Qg ApgEo] obd AA 29 AMES
7o ® o A gEdA e o AdFE & F §lth
ohek, A3 s Aol vl e'g B @ 2= 7];<1

AgEO] Yol = ks S AASIER WE EF

o] mEFIHL; AFEC] Ytk 2 o Ael fAKs)
thal B 4 9l Micek 572 SaAA AdAd 239
ARES 93 2739 AE oS Ay A3, A=Al
Fol 2% 9 AAsta A& FAA FoJ7) o] Fo 3l
3, 28U AMGERE 10% oY #asdcha Bauskeith
A7) AT Tt ¥ T e F57 APGE A9 A
dol Aig RAFYTHE HollA 2 A7 As 54
o] 9lt}. Cannon 5% v A 3 T2 AEE 49

sk, sol=
A 794 B BAAR 4980 fo0 w3

ol ‘?i:rL% 5]’391 Sep31s—3 Xg/]oﬂ upe} ZehE )3
= W A A &3 $xelA 2016 HEF el 7] Al
Zhol =kl = o Fo} @] AMGER] A WAE
stk dlel w7t ik ek, £ A ATt v
I 2ok RAA, TFEI =2 Aol 32k uish oA AlS
H AFEA tekst 714 AEE A 1] Fxpt T2
AT AR 2Pk Holrt. 71#] Ao A1 H)
WA F saprro] wol x3he Aol Aol o]t

Qe 2 Atk SA, HFZE a4 AW wA N 27
qSOFA A4 713 S AHL39us Ao, s
Sepsis—3 J = SaAoly dnk A = A @A

MM FF WES FAE 7] 7837 F3ll qSOFA 7]
=) /\}%—% Aasta ok 28, qSOFA A4+ sys—
temic inflammatory response syndrome 7]<=¢f B]3] 3j
5 kel QlojA 7] WiAE Fjdor W& Aow
dH A Ak kA ATt 713F sk ydE dx 5 "
9 At 7)ol g EH Y, S5 e 7] qSOFA 7]
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