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Sepsis Bundle Compliance and Mortality According
to Body Temperature of Sepsis Patients in General

Wards Identified by the Rapid Response System
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Reason for RRS activation
: Sepsis & septic shock
(n=1,684)

Exclusion (n=601)

1) DNR or POLST patients
(n=123)

2) Admission after initial sepsis

management in the
emergency room (n=14)

3) Case of missing record
(n=464)

Patients enrolled
(n=1,083)

Survivors Non survivors

(n=803) (n=280)

Figure 1. Flowchart of patient enrollment

DNR=Do not resuscitation, POLST=Physician orders for life-sustaining treatment;

RRS=Rapid response system.
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LoogAe] duta, 9gE 54

& 1,083 9] WA= Aol web AAlSx 17%801.6%), 48 A 6247
(57.6%), LA =" 442 (40.8%) o= YEFSTE A&t mE ARk Q1A
4L v ZH(Table 1).

AA A YJolo FUdike 654 (Interquartile range [IQR] 57.0-74.0)0] 1, F

/32 7017 (64.7%), o143 3827 (35.3%) 0l vrolof Ao A At gl
ol gk Afol 7k 1At

AEWEAA St S 22 do] 6351 (B86%) = 7HE Bk BHE
W AZE A=d Aot 2777(25.6%), Be W ZFEARE dAEsk Aok 1717
(1568%) o= yewtew Aeat gkl Fos Aok gl th(x®=8.225,
p=.084).

AEWEAA 43 A F57] Y TYHS 86.0mmHg (IQR
76.0-109.0), o] ¢+7] d<te] T4k 54.0mmHg (IQR 46.0-66.0), @WHre] i
116.63] /3, T&T9 Td#2 243]/7(IQR 19.0-30.0).2 YEISY. 57| &
A (x?=27.751, p<.001), o] ¢+7] <} (x*=6.069, p=.048), WuH(F=48.362, p<.001), &
F(x*=20.701, p<O0DE B& SEAF= A2 ol o8k 2fol& B

AEWEAA Zdst 6417 ol el A& dNHAL T I otstd HAL A
2 HAA WBCY Fdae 79x10%ul (IQR 2.6-153), CRPO F4ae
10.7mg/dL. (IQR 5.1-18.4), procalcitonin®] Y2 3.2ng/dL (IQR 0.7-15.8),
platelet®] Fzke 111.0x10°/ul (41.0-199.0), bilirubin®] %3S 1.1mg/dL
(IQR 0.6-2.6), creatinine®] <43t 1.1mg/dL (IQR 0.8-1.9), Lactate®] <4t
2 3.1mmol/L (IQR 1.8-52), #AZF43$ Lactate?] FT 47> 2.6mmol/L (IQR
15-48)R o™ A= kol Aol7h v dAHAE WBC (x*=12.559, p=.002),
creatinine (x?=13.235, p=.001), A= 3F Lactate (x*=8529, p=.014)= Y E}%:

NS SAA &3 6217 ool Ak 7HE oFstEl SOFA score® 544k
2 90" IQR 6.0-11.002= AAl=a 9.08UIQR 65-13.0), A4 A= 9.0

Jlm

.
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(IQR 6.0-12.0), A& 80HIQR 6.0-11.0)02= A kol o] Aol 7F 9l
ATHx*=6.974, p=.031).
WA EE gy dee

(504%)e. 2 7 @ta, ¥W9E, & (pneumonia, empyema) 2517(23.2%), 2%

N

7 W 7+ (acute abdominal infection) 54671

7+ (urinary tract infection) 1057(9.7%), < 7+< (bloodstream infection) 597
(5.4%), ¥¥-/Ax= 7+ (skin/soft tissue infection) 4671(4.2%) o2 e
th 71e} Yo g2= w/AdE 7+ (bone/joint infection), A< (endocarditis),
o] 2] #=] 7+l (implanted device infection), %] 7+ (wound infection), >4}t
o (meningitis), 7FElE] # 8 38 Z(catheter related blood-stream infection) . &
7631(7.0%)S 2HA AT AdS 7d dAS AT el Fog Aolrt gl
thH(x*=11.562, p=.315).

WA F g &3 FAE 552 (51%) ol e At 7ol {9
7} A} TH(x*=3.650, p=.161).

rob

o]
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Table 1. General and Clinical Characteristics of Sepsis Patients by Body Temperature Groups

(N=1,083)
Total Hypothermia?® Normothermia® Hyperthermia®
Variable (n=1,083) (n=17) (n=624) (n=442) F or p  ostrhec
test
M=SD or Median (IQR) or n (%) X
Age (yr) 65.0 (57.0-74.0) 69.0 (52.0-81.0) 65.0 (20.0-97.0) 65.0 (16.0-94.0) 1.079 583
Sex
Male 701 (64.7) 14 (82.4) 395 (63.3) 292 (66.1) 3.215 .200
Female 382 (35.3) 3 (17.6) 229 (36.7) 150 (33.9)
RRS call type
Screening 635 (58.6) 5 (29.4) 380 (60.9) 250 (56.6) 8.225 .084
Doctor call 277 (25.6) 7 (41.2) 152 (24.4) 118 (26.7)
Nurse call 171 (15.8) 5 (29.4) 92 (14.7) 74 (16.7)
Vital sign
SBP (mmHg) 86.0 (76.0-109.0)  76.0 (69.0-91.0) 83.0 (75.0-102.8)  91.0 (780-120.0) 27.751 <001 (a,b<co)
DBP (mmHg) 54.0 (46.0-66.0) 51.0 (485-62.5) 53.0 (45.3-64.0) 54.5 (46.0-70.3) 6.069 048 (b<o)”
HR (beats/min) 116.60+25.49 86.82+26.02 111.76+25.23 124.57+23.22 48.362 <001 (a<b<c)'
RR (breaths/min) 24.0 (19.0-30.0) 20.0 (16.0-22.0) 22.0 (18.0-30.0) 24.0 (20.0-30.0) 20.701 <001 (a<b<c)”
Laboratory blood test
WBC (10%/uL) 79 (26-15.3) 14.8 (5.9-20.4) 86 (29-17.3) 7.1 (2.3-13.6) 12.559 002 (ab>0)"
CRP (mg/dL) 10.7 (5.1-184) 11.6 (1.5-22.3) 106 (5.1-184) 10.8 (5.2-185) 0.217 897
Procalcitonin (ng/dL) 3.2 (0.7-15.8) 2.5 (0.4-9.3) 3.2 (0.7-14.7) 3.2 (0.7-18.6) 1.200 549
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Table 1. Continued

(N=1,083)
Total Hypothermia® Normothermia® Hyperthermia®
Variable (n=1,083) (n=17) (n=624) (n=442) For - Posthoc
2 test
M=SD or Median (IQR) or n (%) X
Platelet (103/11L) 111.0 (41.0-199.0) 166.0 (69.5-2635) 108.0 (42.0-1988) 111.0 (40.8-199.3) 1.812 404
Bilirubin (mg/dL) 1.1 (0.6-2.6) 0.9 (04-2.3) 1.2 (0.6-3.0) 1.1 (0.6-2.4) 0.893 .640
Creatinine (mg/dL) 1.1 (0.8-1.9) 1.2 (0.9-2.2) 1.2 (0.8-2.2) 1.1 (0.7-1.5) 13.235 001 (b>o)"
Lactate (mmol/L) (n=1,079) 3.1 (1.8-5.2) 34 (1.7-7.0) 3.1 (1.8-5.5) 3.0 (1.7-4.8) 2.444 295
F/U Lactate (mmol/L) (n=1,028) 26 (1.5-4.8) 3.1 (1.5-6.4) 2.8 (1.6-5.2) 2.3 (1.5-4.1) 8.529 014 (b>c)"
SOFA score 9.0 (6.0-11.0) 9.0 (6.5-13.0) 9.0 (6.0-12.0) 8.0 (6.0-11.0) 6.974 031 (b>0)"
Infection origin
Pneumonia, empyema 251 (23.2) 2 (11.8) 163 (26.1) 86 (19.5) 11.562 315
Urinary tract infection 105 (9.7) 2 (11.8) 61 (9.8) 42 (9.5)
Acute abdominal infection 546 (50.4) 11 (64.7) 299 (47.9) 236 (53.4)
Bloodstream infection 59 (6.4) 1 59 37 (5.9) 21 (4.8)
Skin/soft tissue infection 46 (4.2) 0 (0.0) 23 (3.7) 23 (5.2)
Other 76 (7.0) 1 (5.9 41 (6.6) 34 (7.7)
Septic shock 552 (51.0) 11 (64.7) 329 (52.7) 212 (48.0) 3.650 161

“After Kruskal-Wallis test, Bonferroni method was used for post-hoc test; " Scheffé.

CRP=C-reactive protein, DBP=Diastolic blood pressure; HR=Heart rate; IQR=Interquartile range; RR=Respiratory rate; RRS=Rapid
response system; SBP=Systolic blood pressure; SOFA=Sequential organ failure assessment; WBC=White blood cell.
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Table 2. Comparison of Compliance with Sepsis Bundle by Body Temperature Groups

(N=1,083)
Total Hypothermia Normothermia Hyperthermia
Variable (n=1,083) (n=17) (n=624) (n=442) 2 (p)
n (%)

Complete 1-hour bundles 651 (60.1) 11 (64.7) 351 (56.3) 289 (65.4) 9.156 (.010)
Lactate measurement 1,052 (96.8) 17 (100.0) 610 (97.4) 425 (95.7) 3.050 (.218)
Obtain blood culture 966 (88.9) 16 (94.1) 536 (85.9) 410 (92.8) 12.803 (.002)
Antibiotics administration 841 (77.4) 13 (76.5) 471 (75.2) 357 (80.4) 3.967 (.138)
Fluid bolus infusion 1,029 (94.7) 16 (94.1) 585 (93.5) 428 (96.4) 4.473 (.107)
Use of vasopressor 995 (91.5) 15 (83.2) 573 (91.5) 407 (91.7) 0.249 (.883)

Complete bundles overall 587 (54.2) 11 (64.7) 309 (49.5) 267 (60.4) 13.124 (.001)
Lactate re-measurement 979 (90.1) 17 (100.0) 555 (88.7) 407 (91.7) 4533 (.104)
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3. thdAte] Aol wE &L= weEl o vl

gl date] Ao i 6417k o|ul &3 ] Aole the# ZtH(Table 3).

A AES A 1337(12.3%)S Aldglon, AA&at 471(235), 84 A
& 8371(133%), AT 467(104%)°) ek AE¢ Fde AA 2317
(21.3%)& Alggom AAeT 37(176%), AN A>T 14771(23.6%), 1A=
T 8171(183%) 01Ut} 2~HZo| = AL A 18571(17.1%)S Al st o, A
A& 671(35.3%), A A 10271(16.3%), A2 777(17.4%)01 At %
AME-2 64271(59.3%) Al skl omn, A&t 1471(82.4%), A A2 379

dlo
I

A(60.7%), LA 24973 (56.3%)1 At SAA NI AP HAA 68141(62.9%)
= Ao, AAa 107(588%), B A2 40071(64.1%), LA =
27173(61.3%) o1 At o A A 8437(77.8%)& Al @8t om, AA 2
1771(100.0%), 87 A=t 48671(77.9%), ILA=wt 3407 (76.9%)°] At A&

rlo fol

=

71 A8 A 30671(282%)= Al@stA e, AA L 631(35.3%), 4 A
1

oot
fa

o 17871(285%), A= 12171 (274%) 1Atk Aad =4S AL e
= A2 el Foldk AolE HolA stttk AAd 2HLS WA 23471(21.6%)

At o A A& 571(29.4%), B A2 1174 (18.8%), A= 112

ftlo

A@253%) 2 Al Fholl o3k AFol7b A ATHx?=7.254, p=.027).

_23_



Table 3. Comparison of Management of Shock by Body Temperature Groups

(N=1,083)
Total Hypothermia Normothermia Hyperthermia
Variable (n:1,083) (n:17) (n:624) (n:442) XZ (p)
n (%)

Use of inotropic agent 133 (12.3) 4 (235) 83 (13.3) 46 (10.4) 4.040 (.133)
Transfusion of RBC 231 (21.3) 3 (17.6) 147 (23.6) 81 (18.3) 4.360 (.113)
Use of corticosteroid therapy 185 (17.1) 6 (35.3) 102 (16.3) 77 (17.4) 4.255 (.119)
Use of point of care ultrasound 642 (59.3) 14 (82.4) 379 (60.7) 249 (56.3) 5.886 (.053)
Insertion of central venous catheter 631 (62.9) 10 (58.8) 400 (64.1) 271 (61.3) 0.985 (.611)
Insertion of arterial catheter 843 (77.8) 17 (100.0) 486 (77.9) 340 (76.9) 5.056 (.080)
Mechanical ventilator support 305 (28.2) 6 (35.3) 178 (28.5) 121 (27.4) 0.603 (.740)
Infection source control 234 (21.6) 5 (294) 117 (18.8) 112 (25.3) 7.254 (.027)

RBC=Red blood cell.
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4. A Aol wE

Ak Aol wE

Ay} 2ol = thE ZTH(Table 4).
= 446 (43.0%)2] A7}

FAE R o]FH A oH, AAE 6%(35.3%), 4
& A= 2677 (42.8%), LA

A THx*=0.503, p=.778).

| -2

T 19378 (43.7%) 8.2 A=- Fho| el gk xfo] 7t
&t 578(29.4%), A

AA Aol 28YU AFEES 28078 (25.9%)H o™, A

Al 20278 (32.4%), Al 7378 (16.5%) 0= A&
o gholl el @ Aolvh g

LA TH(x2=34.047, p<.001). A dxte] B U A}
D5 344 (31.8%) % A A>T 59 (29.4%), A A>T 24178(38.6%), LA
] (22.2%) 0.2 A 7hol 93k zpol7}

B
a9

[ Kez]

A ATH(x*=32.346, p<.001).
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Table 4. Comparison of Clinical Outcome by Body Temperature Groups

(N=1,083)
Total Hypothermia Normothermia Hyperthermia
Variable (n=1,083) (n=17) (n=624) (n=442) x2 (p)
n (%)
ICU admission 466 (43.0) 6 (35.3) 267 (42.8) 193 (43.7) 0.503 (.778)
28-day mortality 280 (25.9) 5 (29.4) 202 (32.4) 73 (16.5) 34.047 (<.001)
Hospital mortality 344 (31.8) 5 (29.4) 241 (38.6) 98 (22.2) 32.346 (<.001)

ICU=Intensive care unit.
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A A7 H S HES AF oo mE JdNH Axe vy 2o+
FApdze) QJAE Aol A 40.6%, PIAlRTOlA 468% = Fo st Aolvt gl
ATHx?*=4.080, p=.043). 284 AlE-S AldTollA] 23.3%, PIAl ol A 29.6% =
Fo3k 2ol 7k AATH2=5.344, p=.021). HY W AFFELS Aol 28.9%, W
Aol Al 36.1% % ol g xFel7b AATHX?=6.267, p=.012). B F4
e A4 AR FEAARS] Aol AlFatollA 436%, WAl A
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AGA Ane v 2o FEAA R 9JAe AldTtol A 41.5%, Al
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289 APES Aol 249%, mA SOl 431% % fFoE AFolrh A
(x*=9.512, p=.002). B Wl AMEES Aol A 30.4%, VAT A 55.29% %
ot 2ol 7k AATHXE=15.493, p<.001). #FFHA ALE FFo w2 ddH
Antz 289 APgEo] A olH 25.0%, vlA @A 348%2 23k zto] 7}
A tH(x2=4.181, p=.041).

2-4N 7t Atolo] S ASAI} NS xgd A HfHFF HEQ A F
o] mE A4 Ade vhed 2o
ol A 29.8%= ol gh Aozt ANTHX?=7.579, p=.006). B W ALELS A9
ol A 28.1%, mIAlBTOlA 36.1%= el zkolrt A THXA=7.898, p=.005).
A ASA frfel wE dH ARE FIAAR SJAo] At A

46.0%, WAl ol A 15.9%= 2]k AFol7b AATH(x?*=35.677, p<.001).

(N

=

3

X
d

l\’l
}_A
}_A
=

}

2~

_27_



Table 5. Comparison of Clinical Outcomes by Compliance with Sepsis Bundle

(N=1,083)
. Yes No )
Variable T x* (p)
Complete 1-hour bundles 651 (60.1) 432 (39.9)
ICU admission 264 (40.6) 202 (46.8) 4.080 (.043)
28-day mortality 152 (23.3) 128 (29.6) 5.344 (.021)
Hospital mortality 188 (28.9) 156 (36.1) 6.267 (.012)
Lactate measurement 1,048 (96.8) 35 (3.2)
ICU admission 457 (43.6) 9 (25.7) 4.423 (.035)
28-day mortality 270 (25.8) 10 (28.6) 0.139 (.709)
Hospital mortality 335 (32.0) 9 (25.7) 0.611 (.435)
Obtain blood culture 962 (88.8) 121 (11.2)
ICU admission 399 (41.5) 67 (55.4) 8.466 (.004)
28-day mortality 238 (24.7) 42 (34.7) 5574 (.018)
Hospital mortality 55 (45.5) 289 (30.0) 11.780 (.001)
Antibiotics administration 839 (77.5) 244 (22.5)
ICU admission 355 (42.3) 111 (45.5) 0.780 (.377)
28-day mortality 216 (25.7) 64 (26.2) 0.023 (.879)
Hospital mortality 267 (31.8) 77 (31.6) 0.006 (.937)
Fluid bolus infusion 1,025 (94.6) 58 (5.4)
ICU admission 433 (42.2) 33 (56.9) 4.808 (.028)
28-day mortality 255 (24.9) 25 (43.1) 9.512 (.002)
Hospital mortality 312 (30.4) 32 (55.2) 15.493 (<.001)
Use of vasopressor 991 (91.5) 92 (8.5)
ICU admission 428 (43.2) 38 (41.3) 0.122 (.727)
28-day mortality 248 (25.0) 32 (34.8) 4181 (.041)
Hospital mortality 308 (31.1) 36 (39.1) 2.517 (.113)
Complete bundles overall 587 (54.2) 496 (45.8)
ICU admission 255 (43.4) 211 (42.5) 0.089 (.765)
28-day mortality 132 (22.5) 148 (29.8) 7.579 (.006)
Hospital mortality 165 (28.1) 179 (36.1) 7.898 (.005)
Lactate re-measurement 976 (90.1) 107 (9.9)
ICU admission 449 (46.0) 17 (15.9) 35.677 (<.001)
28-day mortality 247 (25.3) 33 (30.8) 1.540 (.215)
Hospital mortality 308 (31.6) 36 (33.6) 0.194 (.660)

ICU=Intensive care unit.
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Appendix 1. 58| 7] & X (Case Report Form)

Z#|7]2A] (Case Report Form)

- Infection origin [1 Pneumonia, empyema
[J Acute abdominal infection
[] Endocarditis
[7] Skin/soft tissue infection
[] Meningitis
[J CRBSI

B Sepsis bundle compliance

1. Measurement of latate level (1 hour)
2. Obtain blood cultures prior to administrate antib

3. Administrate broad spectrum antibiotics (1 hour)

5. Apply vasopressor if hypotensive during or after

6. Remeasure lactate level (within 2-4 hour)
7. Complete bundle, 1 hour (1-5)

8. Complete bundle, overall (1-6)

4. Begin bolus infusion for hypotension or lactate =

to maintain a mean arterial pressure > 65mmHg (1 hour)

[[] Urinary tract infection

['1 Bone/joint infection

[J Implantable device infection
[J Wound infection

[J Bloodstream infection

[J Other

Time(YYYY/MM/DD hhimm)

e i
oo nife s s
S S/
S S S

Y Y S
N A S

iotics (1 hour)

4mmol/L (1 hour)

fluid resuscitation

NETSAZIE §3 ZEE Lot $E U WBS DAY AL Be WBS WS ojBzel AYS
Case No.
m U 54
-4 9 R ICU 94 ¢ 9 ATdd _ =HEadg
- A9 [] Male [ Female
- RRS call type [ Screening [] Doctor call [] Nurse call
- RRS activation time (Time zero)
- Vital sign SBP/DBP-HR-RR-BT
- SOFA score on RRS activation. Total

1. PF ratio 2. PLT count 3. t.bilirubin 4. Cardiovascular 5: GCS: 6. creatinine

- Initial laboratory finding

WBC CRP Procalcitonin

Platelet Bilirubin Creatinine

pPa0O2 FioZ2 Lactate

Yes / No
U LJ
O 0
O 0
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Z#|7]12A] (Case Report Form)

N&SAAL B3 288 Qe $E U BB A ALo] T2 RAZ WS o|P=e} AYS

Case No.

B Resource use

1. Inotropic agent A&
2. RBC &

3. Z2EZAHR0|E ALE

4. POCUS

B Outcome

1. ICU admission
2. Mortality (28D)

3. Mortality (Hosp)

Yes / No
] [
] |
] [
] [
| O
] [
] |
] [
Yes / No
[l [
] [
] O
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Appendix 2. IRB A2 3} B A A
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HPAYRt

P
o2zt PEs
NSE L }

EEED

FETE ]

AMC IRB SOP (Ver 16.1_01 Nov 2022)

MEOopLrE ™

7 Asan Medical Center

2UNeITLAololels]

Institutional Review Board
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AMC IRB SOP (Ver 16.1_01 Nov 2022)

LTS

{nstitutional Review Board

_47_




ABSTRACT

Sepsis Bundle Compliance and Mortality According
to Body Temperature of Sepsis Patients in General

Wards Identified by the Rapid Response System

Kang, Juwon

Department of Clinical Nursing
The Graduate School of Industry
Directed by Professor

Choi, Hyeran, RN, MPH.

Purpose: To investigate the difference in compliance with sepsis bundle
and mortality rates according to body temperature of patients with sepsis in
general wards identified by a rapid response system.

Methods: A retrospective observational study of 1,083 patients with sepsis
in general wards identified by the rapid response system (RRS) from July
2018 to December 2022 performed at a tertiary care hospital in South Korea.
The patients were classified into hypothermia (<36°C), normothermia
(36-38°C), and hyperthermia (>38°C) groups according to their body
temperature at the time of RRS activation.

Results: A total of 1,083 sepsis patients was analyzed, comprising 17 cases
of hypothermia, 624 cases of normothermia, and 442 cases of hyperthermia.
There were statistically significant differences among the temperature groups
in the rate of compliance with sepsis bundle within the 1-hour (hypothermia:

64.7% vs. normothermia: 49.5% vs. hyperthermia: 60.4%, p=.010), the rate of
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compliance with the overall sepsis bundle, including lactate re-measurement
(64.7% vs. 495% vs. 60.4%, p=.001), and rate of obtain blood culture (94.1%
vs. 85.9% vs. 92.8%, p=.002). The 28-day mortality rates in the hypothermia,
normothermia, and hyperthermia groups were 29.4%, 32.4%, and 16.5%,
respectively (p<.001).

Conclusion: There were statistically significant differences in compliance
with sepsis bundle and mortality rates according to body temperature. Sepsis
patients with normothermia showed lower compliance with sepsis bundle and
higher mortality rates. Therefore, it is recommended to develop strategies for
early recognition of sepsis patients with normothermia and to improve

compliance with sepsis bundle.

Key Words: Sepsis, Body temperature, General ward, Hospital rapid response

team, Mortality
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