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* A.J.Walt(1988) :
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Walt AJ. Foreword to the first addition of trauma[M]. Trauma. 4thed. McGrail-Hill Comp. 2000: XXIX



g (jt:‘iggz()l()m X Jﬁ:/}ﬁﬁ—fi%g

20004E BB 5> T EL B 10-1-5 2009 FE KRBT ER T EERILT FE R
Deatl _ . %+
10-1-6 2009 EH/MMETREIEZESERAT FE R T | o
- - i
i _ | it | E: | ¥ = w |
E (4 fh 157 0.52 13
1053 2000FERNEREFTEERFT = KK g |FLCE HEL | 182 0.13 18
e % |10 | ® | &
=it E: x 1.51 011 149
ﬁﬁgm #E.EE ﬁ 'f‘t *‘Ajm ﬁ #E.EE :ﬁ‘_: 'f‘t W.EE ﬁ #EEE ﬁ 'Hf. M.EE ﬁ .99 3,32 0. 64 11 .04 24 39 1
T=E | ETE @ | T | ML= @ |k T=E |3 @) | @3 148 0.28 17155 031 18
1108 | 1108 1108 | 1,/107 110 | 17108 16 018 003 20187 4.4 S
R S A 514 481 0.8 11 B.07T 554 0.91 10 418 388 0.7 1f 40 jg4 40 2044 2357 074 11
g s T.31 557 1,18 § 9.10 7.3 1,38 & 542 3.8 097 1013z 1.2 0.p4 18368 1.13 10
24 i 0.5  0.45 0.09 1T 0.62 0.50 0.09 1T 0.50 0.3 0.09 189 1511 277 g48 2= 3
L4622 32 2
TE 4 fibiga 112,57 87.33 18.30 3 139.12 112.77 2082 2 6&4.62 6281 151z =47 297 053 12~  apd 4
P R T e .33 6.5 1.14 10 :
WET B.84 5.3 1.11 10 BOS 509 091 11 7T.64 557 1.37 ¢ 228 2.55 8
To B FFRE T JBE 14379 25.00 1l » o miE i
R e [ S8 B s 0.85 075 014 16 082 076 012 16 090 074 016 1773 @671 17.28 3. o
BT 4. 14 .80 0.7 12 3.93 3.07 0.59 12 4. 36 248 0.8 1178 T.48 1280 4, .. g eg
14E Eae 28 245 0.48 15 307 28 0458 13 262 209 o047 198 1511 23T Tu.e pep g7
(BT 73.43 4840 11.94 4 7203 5514 1078 5 7490 4448 13.39 4 ;2 ;23 T:I 1; 51035 15
: : . 281 0.57 12
P o
Ben 7 115.20 7818 18.73 2 124.05 ©95.37 1857 3 10589 B3.02 18.93  Z.. 1os gor 19138 soe 1
IR E 142 16 98.97 23.11 1 143.40 114.44 21468 1 140.86 8585 2518 l4s 293 0.31 16223 495 B
L E ?3.89 1899 3.85 6 28.06 2357 4.20 B 19.50 14.49 348 E0l 2.8 0.43 13
BE. £HEER 9.2F 7.06 1.51 T 1033 &3 1.55 T 6§15 593 148 772 219 037 15
IR T IR HA A A 0.5  0.50 0.09 18 116 103 021 je-l—3dai 144 3
.21 3070 B.04 5
HERE 2,92 471 0.47T 13 298 472 0.45 14 2.8 483 051 14
S |5 B.99 1443 1.14 9  T.04 1411 1.05 9  £.93 1479 1.24 ¢
H ot e 2. 59 1.95 0.47 14 255 205 033 15 322 185 0.55 1F
iRtE B4.59 S7.16 10.55 5 T&.86 T1.18 11.77 4 50.40 4347 Q.01

_ TSI Total 03,52 :f‘iﬂ’% EHSitF Total 04.78







|
-

Damage control resuscitation (DCR) is a novel concept

Surgery doers not follow resuscitation., it iz a part of
resuscitation. and DCS isr a component of DCR

T ] Hodgetts .etal: Damage control resuscitation

J R Army Med. Corps. 153(4):299-300
DCR#sz 4 : F K# 3
LARZE MRE N
# — 3t o~ DCSZDCR
4 40 A%, 3R o




pidemiolT?gy of sepsisin patients
with traumatic injury

Table 2. Comparison of septic and nonseptic patients on demographic, clinical, and trauma-related

measures
Variable No Sepsis Sepsis D

No. (%) 29,697 (98) 606 (2)
Gender, %

Male 08 2 =.001

Female 99 1
Age, mean = sD 471 = 21.7 488 £ 21.1 059
ISS, mean = sD 129 = 11.6 28,1 = 14.2 =<0.001
GCS, mean = sp 13.2 = 3.8 10,0 = 5.1 =.0001
SBP, mean = sp 134 = 37 124 = 39 =<(0.001
RK, mean = sp 185 = 7.3 159 = 11.2 =<0.001
RTS, mean = sD 7.2 = 1.8 6.0 = 2.1 =(.001
History of cardiac disease, n (%) 7,129 (24) 169 (28) 027
History of diabetes, n (%) 2.200(7) 55 (11) 001
History of immune deficiency, n (%) 301 (1) 17 (3) 002

ISS, Injury Severity Score; GCS, Glasgow Coma Scale; SBP, admission systolic blood pressure; RR,
admission respiratory rate; RTS, Revised Trauma Score.

Osborn TM, Tracy JK, Dunne JR, etal. Epidemiolog of sepsis in patients with traumatic injury[J].

Cr Care Med, 2004, 32 (11)

: 2234-2240



Comparison of septic and nonseptic patients
for trauma-related outcome measures

Variable Total Sample — No Sepsis Sepsis i
No. (%) 30303 29,697 (98) B06 (2)
CU admission, ¥ 4] i 0l <01
CU days, mean = 8 21259 WT=14 U800 <
ospital days, mean = 0 13205 0z87  Wlz266 <00l
Mortality, % 1% 6 3l <0l

Osborn TM, Tracy JK, Dunne JR, etal. Epidemiolog of sepsis in patients with traumatic injury[J].
Cr Care Med, 2004, 32 (11) : 2234-2240
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Clinical characteristics of each Injury

Severity Score (ISS) group

Mild Injury ~ Moderate Injury ~ Severe Injury

Variahle 88 <15 IS5 15-29 SS=30 pValue
No. (%) 0511 (67.7) 7,169 (23.7) 2,623 (8.7)
Age, yrs, mean = sD 480 =218 470z 216 413200 =.001¢
Injury Severity Score, mean = sD 6.9=3.8 215243 430z 134 =.001°
Revised Trauma Score, mean = 8D 7610 6.7z 21 4729 =00l
Respiratory rate, mean = sp 196 = 5.2 175z 9.2 1L7z 117 =.00"
Admission SBP, mean = sp 1387280 1313z410 1061545 =000
[CU LOS, days, mean = sp 2747 5.8z 84 104130 <.001¢
Hospital LOS, days, mean = sp 5558 102117 132177 <.001¢
Sepsis, % 19 42 39 < 0012
Mortality, n (%) 442 (22) 1020 (14.2) 047(36.1)  =.001°
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epsis: A Complex Clinical Chéllenge

infecton/ gIRS  Sepsis Severe Sepsis

Trauma

Wheeler and Bernard. N Engl J Med. 1999;340:207.



dentifying Acute Organ Dysancm as a Marker
of Severe Sepsis

Altered Tachycardia
Consciousness Hypotension
Confusion - 1 cvpP
Psychosis F-= 1 PAOP

Tachypnea
PaO, <70 mm Hg Oliguria
Sa0, <90% Anuria
Pa0,/FiO, <300 T Creatinine
Jaundice
T Enzymes ! Platelets
¥ Albumin ? PT/IAPTT
R { Protein C

T D-dimer
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Severe Sepsis Program Implementation




Early Interventions in Medicine

o AMI - “Time is Muscle”

e ACC/AHA guidelines for STEMI

« Door-to-needle time for initiation of fibrinolytic
therapy should be achieved within 30 minutes

- Door-to-balloon (or medical contact-to-balloon) time
for PCI can be kept under 90 minutes.

e Stroke — “Time is Brain”
e ASA

IV rtPA is strongly recommended within 3 hours of onset
of ischemic stroke (grade A).

¢ Trauma

e Golden Hour - ...the lives of severely injured people
could be saved if treated by trauma specialists




Severe Sepsis Bundles:

Sepsis Hesuscitation Bundle

(To be accomplished as soon as possible and scored over first 6 hours):
1. Serum lactate measured.

2. Biood cutiures obtained prior o antiblotic administeation,
3. From the tme of presantation, broad-spectrum anbbiolics administerad within 3 haurs for ED admissions and 1 hour for
non-ED ICU admissions.

4. In the event of hypatension and'or lactate = & mmalL (36 mgidl): a) Dellver an infial minimum aof 20 mikg of crystalio
{or colioid equivalent). b) Apply vasopressars for hypalension not respanding to initial fluid resuscitation fo

maintain mezn arterial prassure (MAP) = E5 mm Hy.

2, In the event of persstent Fypotension despite fuid resuscitation (Septc shock) andior lacale = 4 mmalil (36 mg/dl)

a} Achieve cantral vendus pressure (CYVP) of = 8 mm Hyg,

b} Achieve central venous axygen saturation (Sovls) of = 70%.°

Sepsis Managemant Bundla
(To be accomplished as soon as possible and scored over first 24 hours):

1 Low-gose steroids adminislerad lor seplic shock In accordance with & standardized hosgaal pobcy,
£ Drotrecogin alfa (activated) administerad in accordance with a standardized hospital policy.

3 Glucose control maintained = ower bmit of narmal, but < 150 mg/dl (8.3 mmall).

4 Inspiratery plateau pressures maintained < 30 o H:O lor mechanically venblabed patients,

*Achigving a miked venous oxygen saturation (Sv0z) of 5% is an acceptable alternative.
£ 2005 Sarviving Sepsas Campaign and the Institwe for Healthcare Improvemend



Early Goal-Directed Protocol

<8 mm Hg

‘ <65 or >90 mm Hg

70%

>70%

<70%

8-12 mm Hg I

<70%

| 3
<Al s~

>
No




Rivers NEJM 2001;345:1368

TABLE 3. Kartan—Merer EstiMAaTEs oF MorTALTTY AND CAUuses OF IN-H osprrar DeEATIL *

VaRIABLE

In-hospital mortalicyt
All patients
Patients with severe sepsis
Patients with sepric shock
Patients with sepsis svndrome

28-Dav mortality T

60-Day mortality

Causes of in-hospital dearhi
Sudden cardiovascular collapse
Multorgan failure

StanparD THERAPY
(N=133)

mo. (%)

59 (46.5)
19 (30.0)
40 (56.8)
44 (45.4)
61 (49.2)
70 (56.9)

25/119 (21.0)
26,119 (21.8)

EarLy
GoaL-DRECTED
THERAPY
(N=130)

38 (30.5)
9(14.9)
29 (42.3)
35 (35.1)
40 (33.3)
o0 (44.3)

12/117 (10.3)
197117 (16.2)

ReLatve Risk
(953 CI)

0.58 (0.38—0.87)
0.46 (021-1.03)
0.60 (0.36-0.98)
0.66 (042-1.04)
0.58 (0.39-0.87)
0.67 (046-0.96)

P VaLue

0.009
0.06
0.04
0.07
0.01
0.03

0.02
0.27

*CI denotes confidence interval. Dashes indicate that the relative risk is not applicable.

Tlercentages were caleulated by the Kaplan—Meier product-limit method.

1The denominartors indicate the numbers of patients in each group who completed the initial six-hour study period.



Goal-Directed Protocol

46.5

P=0.009
30.5

B In-Hospital Mortality

Standard Goal-Directed

Rivers E, et al. N Eng J Med 2001;345:1366
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Colloid vs Crystalloid Controversy

L owwne
Lucas
Butros
Virgillo
Moss
Foodwin
Modic
Rackow
Shires
hatidl
Sade 1985
Karanko 1987
Davidson1991
London 19492
Pocka 1994
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McKinley BA, Moore LJ, Sucher JF Computer protocol facilitates evidence-based care of sepsis

in the surgical intensive care unit. J Trauma 2011 May;70(5):1153-66; discussion 1166-7.



Kaplan-Meier Estimates of the Probability of Survival
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The SAFE Study Investigators, N Engl J Med 2004;350:2247-2256
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» Kumar (2006)- retrospectively reviewed over 2000 patients

 Article suggests antibiotics within the first hour of hypotension
can affect mortality

» Aggressive, broad antibiotics early is the important thing
* Most rapid antibiotic first

e Kumar (2009)- 5000 patient study

» 20 % patients received Inappropriate antibiotics

* Increased mortality by factor of 5

Kumar A, et al, Duration of hypotension before initiation of effective antimicrobial therapy is the critical
determinant of survival in human septic shock Critical Care Medicine, Volume 34, Issue 6 (June 2006)

Kumar A, et al, Initiation of inappropriate antimicrobial therapy results in a fivefold reduction of survival
in human septic shock. Chest 2009 Nov;136(5):1237-48.



Institutional Prevalence of
Severe Sepsis and
Septic Shock

:

Early detection of high risk
patients:

Lactate, base deficit,
biomarker panel

Emergency Department
Based Strategy

: 8

Mobilization of Resources to
provide early intervention

©2006 by American College of Chest Physicians

: &

ICU Based Strategy

:

Providing 6-hour and
24-hour Bundles

.

Assessing Outcomes:

1. Quality Indicators

2. Morbidity and mortality

2. Cost effectiveness analysis

.

Feedback:

1. Education

2. Incentives

3. Corrective action

Rapid Response Team
Strategy

Otero R M et al. Chest 2006;130:1579-1595



Early Goal-Directed Therapy in Severe Sepsis
and Septic Shock Revisited

»(Qutcomes Survey: 12 programs

1,298 patients with severe sepsis and septic
shock

~Treated with EGDT and/or the sepsis bundles
»Pre implementation mortality: 44.8 + 7.8%
»Post implementation mortality: 24.5 + 5.5 %

20.3% Reduction in Mortality, NNT 5
Otero RM. et al Chest; 2006:130:1579-1595
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EGDT o ks P ik z

)

€ The major elements of EGDT to achieve a CVP of 8 to 12 cm,
followed by the transfusion of packed red cells or an inotropic
agent to maintain SvO2 higher than 70%.

@ The concept of early resuscitation is a scientifically sound concept,
we believe that the major elements of the sepsis bundle are fatally
flawed.

Marik PE, Varon ].Early goal-directed therapy: on terminal life support?Am ] Emerg Med. 2010 Feb;28(2):243-5.



The Surviving Sepsis Campaign-Highlight

» Resuscitation bundle compliance
Increased from 10.9 % to 31.3% over
2 years (p <.0001)

* Management bundle compliance
Improved from 18.4 % t036.1% (p
=.008)

» Represented mortality decrease from
37 % to 30.8 % (p =.001)

Levy, Mitchell M.; Dellinger, R Phillip; Townsend, Sean R.; et al,
The Surviving Sepsis Campaign: Results of an international
guideline based performance improvement program targeting
severe sepsis, Critical Care Medicine. 38(2):367-374, February
2010.



The Surviving Sepsis Campaign-Highlight

* Directed performance improvement initiative changes practice
e Compliance did improve mortality

* Individual components and mortality benefit need exploration
* Degree of compliance and effect on mortality

» Shows the challenge of compliance

* Explore where to focus efforts

Levy, Mitchell M.; Dellinger, R Phillip; Townsend, Sean R.; et al, The Surviving Sepsis Campaign: Results of an
international guideline based performance improvement program targeting severe sepsis, Critical Care Medicine.
38(2):367-374, February 2010.



Traumtic sepsis on the way

Protocol will change with literature
Early goal directed therapy still valid/ leely to change

Early aggressive antibiotics remain key/ Resistance emerging
Glycemic control still has benefit

Drotrecogin alfa remains a select weapon

Consider adrenal insufficiency in fluid resuscitated shock
Low tidal volume remains the best practice

Exciting new therapies/ monitoring on horizon

Dellinger RP, Levy M, et al, Surviving Sepsis Campaign: International guidelines for management of severe
sepsis and septic shock: 2008 Critical Care Medicine - Volume 36, Issue 1 (January 2008)
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