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SEPSIS
DEFINING THE PROBLEM

Historically

The term “sepsis” has been around for over
2700 years

Greek, meaning, “putrefaction,”

Specifically pertained to bacteria-mediated
decomposition of organic matter

- Similarly, “shock” has been around for
hundreds of year

French, from choquer, meaning “to collide with”



SEPSIS
DEFINING THE PROBLEM

Centers for Medicare and Medicaid Services

Systemic Inflammatory Response Syndrome
T > 38.3 or < 36
P> 90
RR > 20
WBC > 12 or < 4, or >10% bands
Sepsis
2 SIRS PLUS

Suspected or Confirmed Infection




SEPSIS
DEFINING THE PROBLEM

Centers for Medicare and Medicaid

Severe Sepsis
Sepsis PLUS

Signs of end organ dysfunction or tissue
hypoperfusion

SBP < 90 or MAP < 65

Cr>2

Bilirubin > 2

Platelet < 100
‘ . INR>1.50r PTT > 60

Serum lactate > 2

- Septic Shock
Severe Sepsis PLUS
SBP < 90 or MAP < 65 AFTER 30 ml/kg fluid OR

Serum lactate > 4




SEPSIS
DEFINING THE PROBLEM

Sepsis-3 (Third International Consensus
Definitions for Sepsis and Septic Shock)

Sepsis

Life-Threatening Organ Dysfunction caused by a
Dysregulated Host Response to Infection

Septic Shock

Subset of patients with sepsis in which circulatory
and cellular/metabolic abnormalities are profound
enough to substantially increase mortality

Clinically defined as persistent hypotension
requiring vasopressors to maintain a MAP > 65
and having a lactate > 2

JAMA. 2016;315(8):801-810. doi:10.1001/jama.2016.0287



SEPSIS AND SEPTIC SHOCK
THE EPIDEMIOLOGY
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Sepsis Lung Colon VTE
Cancer Cancer

Incidence projected to increase by 1.5% per year

Will likely exceed 1 million cases annually by 2020



SEPSIS AND SEPTIC SHOCK
THE EPIDEMIOLOGY
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Acute Trauma
MiI

Sepsis ranks 10t* as the leading cause of death in the US

Survivors have a diminished QOL, sharply reduced long
term survival, and may have major cognitive impairment



SEPSIS AND SEPTIC SHOCK
THE EPIDEMIOLOGY

Trauma

The Importance of “The Golden Hour”

Fatal Unintentional Injuries, Ages 0-19 (rates per
100,000), by Gender, 1981-2012

—e—Total fatal injuries —m—Males -—«—Females
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Source: National Center for Injury Protection and Control. (2014). WISQARS online, fatal injury reports. Available at:

http://www.cdc.gov/injury/wisgars/fatal.html Child Trends
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SEPSIS AND SEPTIC SHOCK

THE EPIDEMIOLOGY

MI and Stroke
The Importance of “The Golden Hour(s)”

aﬂﬂt‘ Figure 1. Trends in inpatient risk-adjusted mortality
* Advanokg rates for selected conditions, 1994-2007
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SEPSIS AND SEPTIC SHOCK
THE EPIDEMIOLOGY
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Sepsis ranks 10t* as the leading cause of death in the US

Survivors have a diminished QOL, sharply reduced long
term survival, and may have major cognitive impairment



SEPSIS AND SEPTIC SHOCK
THE EPIDEMIOLOGY
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Hospital mortality in septic shock from major
studies over the last decade



THE PATHOGENESIS
MI AND STROKE

Normal condtton of Beginning of Increased plague Narrowed artery
an artery plague formation accumulation hlocked by a blood dot

https://www.slideshare.net/ ALPHAROMEQO93/myocardial-
infarction-case-presentation-and-an-overview




= Exotoxin
TSST-1
Toxin-A

= Nidus of Infection — « Organism Gut releasg of
Abscess endotoxin
Pneumonia
Peritonitis = Structural Component

gﬁmr:gpnmis Teichoic acid antigen

Peptidoglycan
Endotoxin (LPS)

= Plasma = Monocyte-Macrophage = Endothelial Cells = Neutrophils

!

omplement Kinins Cytokines Selectins, Icams Lysosomes
- TNF Renin-angiotensin system Oxygen free radical
Coagulation - Interleukins Prostaglandins (superoxides)
- Extrinsic/intrinsic - Interferons Leukotrienes Granulocyte colony
pathways Platelet activating factor  Prostacyclin stimulating factor
- Protein C: S Nitric oxide Thromboxane (G-CSF)
- TEPI Endothelin

SEPSIS AND SEPTIC SHOCK
THE PATHOGENESIS

= Vasculature = Organs = Myocardium
- Vasodilation - Dysfunction - Depression
- Vasoconstriction - Metabolic abnormalities - Dilation
- Leukocyte aggregation
- Endothelial cell dysfunction

= Shock

* Refractory Hypotension « Multiple Organ Dysfunction <« Recovery

= Death




SEPSIS AND SEPTIC SHOCK
THE DIAGNOSIS

I 1-2-1

SEPTIC SHOCK
Sepsis + ongoing hypotension despite adequate resuscitation or

evidence of poor organ perfusion (lactate >/=4)




SEPSIS AND SEPTIC SHOCK
THE DIAGNOSIS

Confirmed or Suspected Infection

SIRS - Systemic Inflammatory Response
Syndrome

Temperature <36.0 C (96.8 F) or >38.3 C (100.9)
Altered mental status

Heart rate >90

Respiratory rate >20

WBC <4000 or >12000 or >10% bands

Seps1s with Induced Organ Dysfunction

Systolic Blood pressure <90 or decreased 40 points from
baseline or MAP <65

Acute respiratory failure as evidenced by a new need for
invasive or noninvasive ventilation (BIPAP or intubation)

Creatinine >2 or urine output <0.5ml/kg/hour for 2 hours
Bilirubin >2

Platelet count <100,000

Lactate >2

INR >1.5 or aPTT >60 seconds

Septlc Shock

Sepsis + ongoing hypotension despite adequate resuscitation
or evidence of poor organ perfusion (lactate >/=4)




SEPSIS AND SEPTIC SHOCK
THE MANAGEMENT

TREATMENT GUIDELINES WITHIN 3 HOURS OF
ONSET OF SYMPTOMS

Measure lactate level (indicator of organ
dysfunction)

Obtain blood cultures prior to antibiotics
Ideally urine also
Administer broad spectrum antibiotics

TIME IS CRITICAL

If more than one antibiotic 1s prescribed, and
IV access 1s limited, administer the broadest
spectrum one first — usually Zosyn or Merem

Administer 30 ml/kg bolus of crystalloid for:
Hypotension: SBP <90 or MAP <65
OR Lactate >/= 4mmol/L



SEPSIS AND SEPTIC SHOCK
THE MANAGEMENT

TREATMENT GUIDELINES WITHIN 3 HOURS OF
ONSET OF SYMPTOMS

Measure level (indicator of organ

dysfunction)

Obtain blood cultures prior to antibiotics
Ideally urine also

Administer broad spectrum antibiotics
TIME IS CRITICAL

If more than one antibiotic 1s prescribed, and
IV access 1s limited, administer the broadest
spectrum one first — usually Zosyn or Merem

Administer 30 ml/kg bolus of crystalloid for:
Hypotension: SBP <90 or MAP <65
OR Lactate >/= 4mmol/L



SEPSIS AND SEPTIC SHOCK
THE MANAGEMENT

LIVER (& LUNG) DISEASE

'Glucose

A CCELERATED GLYCOLYSIS

adrenaline salbutamol \_
CONGENITAL D -

- @ T HIAMINE DEFI
p—

Ace |
Coz Pyruvate
Metabohsm

ANAEROBIC METABOLISM @

Toxcc & DRUG EM%V—L:’ -

Lactate

EXTRACELLULAR MOVEMENT IN ALKALOSIS

http://resus.me/tag/lactate/



SEPSIS AND SEPTIC SHOCK
THE MANAGEMENT

B 234 inhospital
Mortality

[C] Death within 3d

Mortality Rate

Figure 1 Serum lactate as a predictor of mortality in emergency... - Scientific

Figure on ResearchGate. Available from:
https://www.researchgate.net/figure/269339822_figl Figure-1-Serum-lactate-as-a-
predictor-of-mortality-in-emergency-department-ED-patients [accessed Sep 15,

2016]



SEPSIS AND SEPTIC SHOCK
THE MANAGEMENT

TREATMENT GUIDELINES WITHIN 3 HOURS OF
ONSET OF SYMPTOMS

Measure lactate level (indicator of organ
dysfunction)

Obtain blood cultures prior to antibiotics
Ideally urine also
Administer broad spectrum antibiotics

TIME IS CRITICAL

If more than one antibiotic 1s prescribed, and
IV access 1s limited, administer the broadest
spectrum one first — usually Zosyn or Merem

Administer 30 ml/kg bolus of crystalloid for:
Hypotension: SBP <90 or MAP <65
OR Lactate >/= 4mmol/L



SEPSIS AND SEPTIC SHOCK
THE MANAGEMENT

TREATMENT GUIDELINES WITHIN 3 HOURS OF
ONSET OF SYMPTOMS

Measure lactate level (indicator of organ
dysfunction)

Obtain blood cultures prior to antibiotics
Ideally urine also
Administer broad spectrum antibiotics

TIME IS CRITICAL

If more than one antibiotic 1s prescribed, and

IV access 1s limited, administer the broadest

spectrum one first — usually Zosyn or Merem
Administer of crystalloid for:

Hypotension: SBP <90 or MAP <65

OR Lactate >/= 4mmol/L



SEPSIS AND SEPTIC SHOCK
WHAT ABOUT ALL THAT FLUID?

Aggressive volume resuscitation associated
with improved survival in septic children

First study to show a beneficial intervention in
pediatric septic shock — observational study

Recruited all pediatric sepsis patients to ER in
Washington DC Childrens Hospital — PA
catheter in situ by 6 hours

34 patients — mean age 13.5 months

Divided into 3 groups by volume received in
first hour (post hoc)

Group 1 <20ml/kg
Group 2 20 — 40ml/kg
Group 3 >40ml/kg

Carecillo et al. Role of early fluid resuscitation in pediatric septic shock. JAMA.
1991;266:1242-1245



SEPSIS AND SEPTIC SHOCK
WHAT ABOUT ALL THAT FLUID?

Totals From Each Group

70%

14 11 9
60%
50%
40%
30%
20%
10%
0% | |

<20ml/kg 20 - >40ml/kg
40ml/kg

IN-HOSPITAL MORTALITY

Carcillo et al. Role of early fluid resuscitation in pediatric septic shock. JAMA. 1991;266:1242-1245



SEPSIS AND SEPTIC SHOCK
WHAT ABOUT ALL THAT FLUID?

Totals From Each Group

14 11 9

40%
35% -
30% -
25% -
20% -
15% -
10% -

5% -

0% -

INCIDENCE OF ARDS

<20mi/kg  20-40mi/kg  >40ml/kg

Carcillo et al. Role of early fluid resuscitation in pediatric septic shock. JAMA. 1991;266:1242-1245



SEPSIS AND SEPTIC SHOCK
WHAT ABOUT ALL THAT FLUID?

TABLE 3. KAr1AN-MEIER ESTIMATES OF MORTALITY AND CAUSES OF IN-H 0SPITAL DEATIL *

EARLY
GoaL-DRecTeD
StanDARD THERAPY THERAPY Rerarive Risk
VARIABLE (N=133) (N=130) (95% Cl) P Vawe

no. (%)

In-hospital mortalitvf
All patients 59 (46.5) 38 (30.5) 0.58 (0.38-0.87)
Patients with severe sepsis 19 (30.0) 9(14.9) 046(021-1.03)
Patients with septic shock 40 (56.8) 29 (42.3) 0.60 (0.36-0.98)

Patients with sepsis syndrome 44 (454 3 0.66(042-1.04)
28-Day mortalitvt 61 (49.2) 40 (33.3) 58 (0.39-0.87)
60-Day mortalitvt 70 (56.9) 50 (44.3) 67 (046-0.96)

Causes of in-hospital death}
Sudden cardiovascular collapse 25/119 (21.0) 12/117 (10.3) —
Multiorgan failure 26/119 (21.8) 19/117 (16.2) —

*CI denotes confidence interval. Dashes indicate that the relative risk is not applicable.
tPercentages were calculated by the Kaplan—Meier product-limit method.

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

* Rivers et al NEJM 2001: 345: 1368-77
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NEW ENGLAND
JOURNAL of MEDICIN E

ESTABLISHED [ 1812 MAY 1, 2014

A Randomized Trial of Protocol-Eased Care for

The ProCESS Investigators®

VOL. 370 NO. 18

Early Septic Shock

ABSETRERACT

BACESEROUMND

In a single-cencer smdy published more than a decade ago involving patiencs pre-
senting to the emergency department with severe sepsis and sepric shock, morealicy
was markedly lower among those who were reared according vo a G-hour prowocol
of early goal-direceed therapy (BEGLT), in which intravenous fluids, vasopressors,
inorropes, and blood transfusions were adiusted o reach central hemodynamic
targets, than among those receiving usual care. We conduceed a erial o determine
whether these findings were generalizable and whether a!! aspects of the protocol
WETE necessary.

METHODE

In 31 emergency deparntments in the Unived Staces, we randomly assigned padents
with septic shock oo one of chree groups for & hours of resuscication: protocokbased
EGDT; promcokbased smandard therapy thar did noc require che placement of a
central venous catherer, adminiscracion of inotropes, or blood transfusions; or usu-
al care. The primary end pointwas G0-day in-hospical mortalicy. We ested sequen-
tally whether provocol-based care (EGLT and standard-cherapy groups combined)
was superior oo usual care and whether prowcokbased EGDT was superior to pro-
tocol-based strandard therapy. Secondary ourcomes inCluded !onger-serm morealicy
and the need for organ support.

RESEULTE

We enrolled 1541 padients, of whom 439 were randomly assigned v prowcokbased
EGIDT, 446 o protoco!-based standard therapy, and 456 oo usual care. Resuscitacion
strategies differed significancly with respect o0 the monitoring of central venous
pressure and oxyzen and the use of intravenous flukds, vasopressors, inotropes, and
blood transfusions. By 60 days, there were 92 deaths in the prococol-based EGDT
group (21.0¢), £1 in the protocol-based smndard-cherapy group (1E.2%), and 86 in
the usual-care group (1B.9%) (relacive risk with provocol-based cherapy vs. usual
care, 1.04; 95% confidence interval [CI], 0.82 o 1.31; P=0.E3; relative risk with
protocokbased EGDT vs. provocol-based standard therapy, 1.15; 959% CIL OLEE wo
1.51;: P=0.31). There were no significant differences in 90-day morealiny, l-wear
moreality, or the neéed for organ suppore

CONCLUSIONS

[ a multiceneer trial conducted in the terciary care secting, provocal-based resuscita-
ton of pacencs in whom sepiic shock was diagnosed in the emergency deparoment
did not improve ourcomes. (Funded by the Narional Instirute of General Medical
Sciences; ProCESS Clinica! Trials.gov number, NCTOOS10E35)

The members of the writing commiitbss=
{Donald M. Yealy, M.D., John A Kellum,
M.O., Dawid T. Huamg, M.D., Armber E.
Barmato, M. D_ Liza A. Weissf=ld Ph.D_,
and Francis Pik=, Ph.D_, University of Pitts-
burgh. F'i'l:l::-hurgh; Thomas 'I'l:rndrq:l. MO,
rhio Skake Unireersity, Columbuies; Henry
E. Wang, M_D_, University of Alabama at
Eirrninghirn. Birmingharn; Peter . How,
MO, Erigham and Warmesn's Hn-:pi‘l:l.
Boston; Frank LoVeochio, D0, Maricopa
Medical Center, Phoenin; Michael B. Fil-
kin, M.D.. Mas=zachu=zettz General Hos
pital. and Mathan 1. Shapiro, M.O., Beth
Israsl Deacomness Medical Cemter— both
im Bostorn; and Derek C. Angus, MDD,
M.P.H_, University of Pittsburgh, Pitis-
burgh) assurme responsibiliy for the con-
t=rmt and integrity of the article. Address
reprint requests o D Angus at the De-
partment af Critical Care Medicine, Uni-
weErsity of Fil:l::burgh, 3550 Terrac= St
614 Scaife Hall, Pittshurgh, P& 15360 or
at angusdo@upmc=du.

*& complete list of incestigators in the
Protocolized Care for Early Septic Shock
(ProCESS) shudy is provided inthe Supple-
me=ntary Appendin, acailable at NE]M_crg_

This article was pul:||i5|1|:d an March 1B,
2014, az MEIM.arg.

M Engl ] Mied 201437 0:1683.93,
DeOik: 10,1056/ MIE] Moal 401602
Coppripre &£ 2014

«  PROCESS Study N Engl J Med 2014;370:1683-93.



The NEW EMNGLAND JOURNAL of MEIICIMNE

ORIGINAL ARTICLE

Goal-Directed Resuscitation for Patients
with Earlvy Septic Shock

The ARISE Investigators and the AMNZICS Clinical Trials Group®

ABSETE ACT

BAC ES RO MDY
Early poal-directed cherapy (BGDT) has been endorsed in che guidelines of che Sur-
viving Sepsis Campaign as a key straegy o decrease morcalicy among padents pre-
senting o che emergency deparmmment with septic shock. However, its effecriveness
is unCertain.

METHODE

[ this rial conducead ar 51 centers (mosdy in Aascralia or Hew Zealand), we randomly
assigned patiencs presenting o che emergency deparcment with early sepoc shock
o recemnve either EGILT or usual care, The primary ouccome was all-cause mortalicy
withiinn 90 days afeer randomezation.

REESEULTE

Of che 16M) enrolled patiencs, 796 were assigned co che EGDT group and 804 oo the
usuakcare group. Primary ouccome daca were available for more than 99% of cthe
patients. Patienes in the BGLDT sroup received a larger mean (2500]) volume of inera-
vennous fluids in the firse & hours afiter randomization chan did chose in che usaal-
care group (1964421415 ml vs. 17153321401 m!) and were more likely 1o receive vaso-
pressor infusions (GGUFE vs. 57.E%]), red-cell cransfusions [(123.69% vs. 7.0, and
dobutamine (15.3% vs. 2.6%) (P<DJHY]l for all comparisons). At 9 days afier ran-
domization, 147 deaths had occarred in the BGDT group and 150 had occarred in
the usuakcare group, for raes of deach of 18.6% and 1E¥.8%, respecdvely (absoluce
risk difference with EGDT vs=. nsaa! care, — 0.3 percentage points; 95% confidence
incerval, —<4.1 to 5.6; P=0.90). There was no significant difference in survival! time,
in-frospital moreality, duration of orcan support, or lengeh of hospial soay.

COoONCLUSIONS

In critically ! patiencs presenting oo the emergency deparcment wich early sepric
shock, EGLYT did not reduce allkcause mortalicy atc Y days. (Funded by the Hacional
Healtyh and Medical Research Council of Snmstra'ia and the Alfred Foundacon; ARISE
ClinicalTrials.gov number, MO 5795,

ARISE Study N Engl J Med 2014;371:1496-506.



The MEYW ENGLAMID JTOUURMAL of MEDICINME

CODOFREINGINAL ARTICLE

Trial of Early, Goal-Directed Resuscitation
for Septic Shock

Paul R. Mouncey, B .Sc., Tiffarmy M. Osbhorn, MDD, G. Sarah Power, M. Sc_,
Dravid &, Harrison, Ph.D., M. Fia Sadique, Ph.D., Richard D. Griewva, Ph_D_,
Rahi Jalhan, B, Sheila E. Harvey, Ph.x., Dereak Ball, M_D_, Julian F. Bion, KM_ D,
Tirmodthy ). Coats, M. D, Mervyn Singer, M., |. Duncan Youmg, Tk,
and Kathryn M. Rowan, Ph.Cr., for the ProdlSe Trial Investigatorss

ABSTER ACT

BACEDSEODU N

Early, poal-direcred cherapy (BEGLT) is recommendsaed in inernacional guidelines fior
the resuscitation of patiencs presencing wich early sepoc shock. However, adopeion
has been limived, and uncertainey abour its effecthvensss remains.

BEETH S

We conduceed a pragmatcic randomized crial with an nrtegracved cose-effecriveness
analysis in 56 hospicals in England. Patients were randomly assigned oo recemve
either BGLYT (a &-hour resuscitation prooocol)] or usoal care. The primary cindcal
ouroome was all-cause morcalicy ac 990 days.

RESUWULT=

We enrolled 12600 patientes, with 630 assigned oo BGIYT and 630 oo usaal care. Ey
ol days, 184 of 623 patiencs [(29.5%) in the EGDT gronp and 181 of G20 padents
(2O0.F9%) in the unsnal-care group had died (relacive risk in che EGDT group, 14061
5%, confidence incerval I, O.8% o 1.200; P= 0,90, for an absolupe risk reduceion
in ehe BGILT group of —0L3 percentage poines (959%: CI, —54 oo 4.7). Increasad creae-
mene intensicy in the BGIFT group was indicared by increased use of intravenous
flunids, vasopacthwve drugs, and red-cell rransfusions and refleceed by significancly
WiOTse organ-failure soores, more days receiving advanced cardiowvasoular suppore,
and longer scays in the inrensive care unit. Thers were no significant differences in
any ocher secondary ouccomes, inciuding health-rel aved qualicy of life, or In rares of
seripus adverse events. On average, EGDT increased coses, and the probabi!l i chart
it was cose=efiective was belowy 2009

CiNCLUSITNS

[n patcients wicth sepoc shock who were ddencified early and received intravennous
ancibiotics and adegquare finid resascitacion, hbemodynamic management acoonding
oo A strice BT proooe! did noe Ilead oo an improvenesent n ouroorme. (Funded by che
Unfesd Kingdom MHaciona! Instimes fbr Health Research Healdh Technology Assess-
ment Programmee; ProMISe Correnet Coocrol led Trials number, ISBLOTH S G307 9]

PROMISE Study. N Engl J Med 2015;372:1301-11.



SEPSIS AND SEPTIC SHOCK
WHAT ABOUT ALL THAT FLUID?

—— Prodoccol-based EGDT Frotoool-bas=d — U=ual car=
standard therapy

A Cumulative | n-Hospital Mortality to 60 Days
54

MNo. at Risk

Probocol-based EGDT 439
Protocol-based stamdand theerapy 445
Usual can= 455

PROCESS Study N Engl J Med 2014;370:1683-93.



SEPSIS AND SEPTIC SHOCK
WHAT ABOUT ALL THAT FLUID?

= (DT

= |Jsual care
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30 60
Days since Randomization

No. at Risk
EGDT 792 677 660
Usual care 796 670 657

ARISE Study N Engl J Med 2014;371:1496-506.



SEPSIS AND SEPTIC SHOCK
WHAT ABOUT ALL THAT FLUID?
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Adjusted hazard ratio, 0.94 (0.79-1.11); P=0.46
P=0.63 by log-rank test

30 45 60

Days since Randomization

No. at Risk
EGDT 492 470 461 449 445

Usual care 487 469 464 448 445

PROMISE Study. N Engl J Med 2015;372:1301-11.






SEPSIS AND SEPTIC SHOCK
WHAT ABOUT ALL THAT FLUID?

Table §7. Ancillary Interventions Delivered.*

Baseline Hour 0 to hour & Hour & to hour 72 Hour 0 to hour 72
EGDT Usual EGDT Usual EGDT Usual EGDT Usual
(N=625) resuscitation (N=625) resuscitation (N =608) resuscitation (N =625) resuscitation
(N=626) (N=626) (N= 607) (N=626)

Total intravenous fluidt 612/625 606625  G09/623(97.8) GO04/625(966) 546/603(905) 548603 (90.9) 615623  618/625 (38.9)
- noJtotal no. (%) [G7.0 (98.7)

aninravenous fluid- mL 18901105 1965£1149 22261443 20224127 4215£3068 4366£3114 594613740

Median total infravenous 1950 (1000, 2000 (1000,  2000(1150, 1784 (1075, 3623 (1800, 3981 (1895, 5567 (2915, 5410 (3000,
fluid 2500) 2500) 3000) 2775) 7970)

Intravenous colloidf - no./total - S Bty BENGEE-a5-H Tazad ) 623 240/625 (36.4)

Intravenous colloid - mL = = 1062£801 913627 120711042 109311012 15981391 1369£1150

Median intravenous colloid - - 1000 (500, 750(500,  750(500, 1750) 750 (500, 1000 (575, 1000 (500,
{IGR) - mL 1500) 1000) 1500) 2000} 1750)

Intravenous crystalloid - - 5B4/623 (937) 597/625 (955) 537/603(B9.1) 543603 (00.0) 609623  617/625 (987)
- noJtotal no. (%) (97.8)

Intravenous crystalloid - mL - - 196311357 176711178 3909£2869 413642914 532313518

Median intravenous - - 1750 (399, 1500 (900, 3403 (1576, 3694 (1832, 4864 (2520,

crystalloid (IQR) - mL 2750) 2380) 5647) 5911) T241)
Vasopressors - otal no. 21/626 (3.4) 332/823 (53.3) 291/625 (46.6) 349603 (57.9) 317/603 (52.6) 377/623 344/825 (55.0)
llq"'ﬂ] fﬁ 0. 5}

Red cell transfusion - = 55623 (B.8)  24/G25(3.8)  76/803(12.8)  51/603(8.5) 107/623  B5/G25 (10.4)
- no.ftotal no. (%) (17.2)

Red cells transfusion- mL - - 4264209 5402294 4871335 606+403 565+393 674£506

Median red cell transtusion - = 309 (285, 577) 535(305, 607) 351 (291,573) 552 (317, 620) 529 (298, 562 (317, 660)
(IGR) - mL 602)

Dobutamine - noJtotal no. (%)  2/625 (0.3) 0/626 (0.0)  113/623 (18.1)  24/625(3.8) 107/603(17.7)  39/603 (6.5) 3 44/825 (7.0)

PROMISE Study. N Engl J Med 2015;372:1301-11.



SEPSIS AND SEPTIC SHOCK
WHAT ABOUT ALL THAT FLUID?

Etn 72 hours®

Llsual care EGDT Usual are
{H=T33) {N=T82) [N=TTH)

Supplemental cxygen - noUtotal no. %) G207 (B1.6) | So4ME02(31.0) E3610 (B7.4) | 4P4/562 (85, -3||

Mechanical ventilation - no.total no.

_ 176703 (22.2) | 178788 [224) “ 2N1782(27.0) | 210778 [27.0) “

100783 (128) | 84788(10.5) “ ouTeB2 (118) | 108778 (13.48)
Infravenous fluids,®

—
o o

ARISE Study N Engl J Med 2014;371:1496-506.



SEPSIS AND SEPTIC SHOCK
WHAT ABOUT ALL THAT FLUID?

Protocoased DT Protouobbased Standard  Usulcare (e456) — pale
Intervention 1439) Therapy (=449

Pre-randomization

(
VESO[JTESSOI' lse

Dobutamine e
Blood transfusion
Mechanicalventition
Intravenous antbiotics
(orticasteroid
Aetvatedprotein

PROCESS Study N Engl J Med 2014;370:1683-93.



SEPSIS AND SEPTIC SHOCK
WHY WE DO THIS

Sepsis Bundle Compliance
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SEPSIS AND SEPTIC SHOCK
HOW WBRMNAWERIWOCOMPLIANCE

Sepsis Bundle Compliance
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SEPSIS AND SEPTIC SHOCK
WHY WE DO THIS

Indiana Inpatient Hospital Sepsis

Annual Mortality Rate, e

14.21%

% in 2015

No current national benchmarks

IHA's sepsis mortality rate has excluded palliative care and hospice patients

In 2015, the sepsis mortality rat€ including palliative care and hospice patiefs, was 10.09% 4 . 8% in 2 O 1 7 !

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

IHA Inpatient Discharge Study

*  SurvivingSepsis.Org



POST-SEPSIS SYNDROME OR
POST-ICU SYNDROME

PTSD up to 30%:

Insomnia, difficulty getting to or staying asleep
Nightmares

Vivid hallucinations
Panic attacks
Depression (up to 50%, lasting several years)
Anxiety
Prolonged cognitive impairments
up to 80%, lasting months to several years
Disabling muscle and joint pains

up to 30%, takes up to a year of therapy to
recover

Organ dysfunction
kidney failure, respiratory problems, etc.
Amputations (loss of limb(s)



POST-SEPSIS SYNDROME OR
POST-ICU SYNDROME

Changes in ICU standards of care
Routine breathing trials
Avoiding over sedation
Frequently assess for delirium
Sleep protocols
Early mobilization

Start rehabilitation in the hospital with early and
frequent mobilization and continue post-discharge

Consider a rehabilitation pathway specific to post-
ICU to better recognize cognitive impairment and
PTSD and ensure they are appropriately treated

Post-ICU rehabilitation
- Occupational Therapy
Physical Therapy
Nutritional consults
Social Services
Psychology



SEPSIS AND SEPTIC SHOCK
CASE PRESENTATION

84 year old male presents to PCP with c/o cold
symptoms and persistent cough - oral
antibiotics initiated

One week later, presents to OSH with
persistent symptoms

Diagnosed with pneumococcal pneumonia and
started on antibiotics

Improving and discharge anticipated in a few
days

Day before discharge, his family is notified of
sepsis and subsequent death




SEPSIS AND SEPTIC SHOCK
CASE PRESENTATION

- 34 year old male presents to PCP with c/o cold

symptoms and persistent cough - oral
antibiotics initiated

One week later, presents to OSH with
persistent symptoms

Diagnosed with pneumococcal pneumonia and
started on antibiotics

Improving and discharge anticipated in a few
days

Day before discharge, his family, including his
wife, his 17 year old daughter and his 11 year

old son are notified of sepsis and subsequent
death



SEE IT. STOP IT. SURVIVE IT.

SEPTEMBER IS )SEPSIS AWARENESS( MONTH




