Q& J Effﬂfﬁﬂn. Thomas Jefferson University

Jefferson Digital Commons

Pulmonary and Critical Care Medicine,

Division of Pulmonary and Critical Care Medicine
Presentations and Grand Rounds Y

6-10-2015

Sepsis 2015: You say you wanted a revolution

R. Phillip Dellinger, MD, MCCM
Professor and Chair, Department of Medicine Cooper Medical School of Rowan University Medical Director, Adult Health
Institute Senior Attending, Critical Care Medicine Cooper University Health Care, dellinger-phil@cooperhealth.edu

Let us know how access to this document benefits you
Follow this and additional works at: http://jdcjefferson.edu/pulmeritcaregrandrounds

b Part of the Medicine and Health Sciences Commons

Recommended Citation

Dellinger, MD, MCCM, R. Phillip, "Sepsis 2015: You say you wanted a revolution" (2015).
Pulmonary and Critical Care Medicine, Presentations and Grand Rounds. Presentation 122.
http://jdcjefterson.edu/pulmcritcaregrandrounds/122

This Article is brought to you for free and open access by the Jefferson Digital Commons. The Jefferson Digital Commons is a service of Thomas
Jefferson University's Center for Teaching and Learning (CTL). The Commons is a showcase for Jefferson books and journals, peer-reviewed scholarly
publications, unique historical collections from the University archives, and teaching tools. The Jefferson Digital Commons allows researchers and
interested readers anywhere in the world to learn about and keep up to date with Jefferson scholarship. This article has been accepted for inclusion in
Pulmonary and Critical Care Medicine, Presentations and Grand Rounds by an authorized administrator of the Jefferson Digital Commons. For more

information, please contact: JeffersonDigital Commons@jefferson.edu.


http://jdc.jefferson.edu?utm_source=jdc.jefferson.edu%2Fpulmcritcaregrandrounds%2F122&utm_medium=PDF&utm_campaign=PDFCoverPages
http://jdc.jefferson.edu/pulmcritcaregrandrounds?utm_source=jdc.jefferson.edu%2Fpulmcritcaregrandrounds%2F122&utm_medium=PDF&utm_campaign=PDFCoverPages
http://jdc.jefferson.edu/pulmcritcaregrandrounds?utm_source=jdc.jefferson.edu%2Fpulmcritcaregrandrounds%2F122&utm_medium=PDF&utm_campaign=PDFCoverPages
http://jdc.jefferson.edu/pulmcritcare?utm_source=jdc.jefferson.edu%2Fpulmcritcaregrandrounds%2F122&utm_medium=PDF&utm_campaign=PDFCoverPages
http://jeffline.jefferson.edu/Education/surveys/jdc.cfm
http://jdc.jefferson.edu/pulmcritcaregrandrounds?utm_source=jdc.jefferson.edu%2Fpulmcritcaregrandrounds%2F122&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/648?utm_source=jdc.jefferson.edu%2Fpulmcritcaregrandrounds%2F122&utm_medium=PDF&utm_campaign=PDFCoverPages
http://www.jefferson.edu/university/teaching-learning.html/

SEPSIS 2015:
YOU SAY YOU WANT A REVOLUTION

R. Phillip Dellinger MD, MSc, MCCM
Professor and Chair of Medicine
Cooper Medical School of Rowan University
Medical Director Adult Health Institute
Senior Critical Care Attending

Cooper University Hospital
(= Cooper P y HOsP
University Hospita Camden NJ USA

\0] Cooper Medical School,
v

of Rowan University



POTENTIAL CONFLICTS OF INTEREST

* Hold leadership position in Surviving Sepsis
Campaign

 Cooper University Hospital receives consultant
fees and research funding from Spectral Inc. for
work with the EUPHRATES trial.



Burden of Sepsis Research :

Severe Performance New or
Sepsis Improvement Ongoing
Revolution Clinical

Trials



Burden of
Severe
Sepsis



SEVERE SEPSIS

Severe Sepsis is the Leading Cause of Hospital
Death

Admissions with severe sepsis 8X > chance of death
than other conditions

Most expensive condition treated in the hospital
(23 billion dollars per annum)

Enormous economic burden that can be lessened
with early identification and early appropriate

evidence based medicine care

NCHS data brief #62, 2011
US National Lib Med, NIH, 2010
HCUP Statistical Brief #160



Heart Disease S 13193
Cancer S 16,573
Stroke mmm— 3385

Chronic Lower Respiratory Disease — 3,143
Unintentional Injury = 2,640

Diabetes 2,218

Alzheimer's Disease 1,947

Septicemia W 1,702
Kidney Discase i 1480

Influenza and Pneumonia e 1,241 -

0 5000 10,000 15,000 20,000

# Number of Deaths

Causes of death in New Jersey in 2011, according to the most recent data available.
New Jersey Department of Health posted January 8, 2015







“HEALTHCARE, WE HAVE A PROBLEM.”
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NO DIRECT OR INDIRECT INDUSTRY
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SURVIVING SEPSIS CAMPAIGN: INTERNATIONAL
GUIDELINES FOR MANAGEMENT OF SEVERE SEPSIS
AND SEPTIC SHOCK: 2012

R. Phillip Dellinger, Mitchell M. Levy, Andrew Rhodes, Djillali Annane,
Herwig Gerlach, Steven M. Opal, Jonathan E. Sevransky, Charles L.
Sprung, lvor S. Douglas, Roman Jaeschke, Tiffany M. Osborn, Mark E.
Nunnally, Sean R. Townsend, Konrad Reinhart, Ruth M. Kleinpell, Derek
C. Angus, Clifford S. Deutschman, Flavia R. Machado,Gordon D.
Rubenfeld, Steven A. Webb, Richard J. Beale, Jean-Louis Vincent, Rui
Moreno, and the Surviving Sepsis Campaign Guidelines Committee
including the Pediatric Subgroup.

Crit Care Med 2013; 41:580-637
Intensive Care Medicine 2013; 39: 165-228



CURRENT SURVIVING SEPSIS CAMPAIGN GUIDELINE

SPONSORS

American Association of Critical-Care Nurses
American College of Chest Physicians
American College of Emergency Physicians

Australian and New Zealand Intensive Care
Society

Asia Pacific Association of Critical Care
Medicine

American Thoracic Society

Brazilian Society of Critical Care(AIMB)
Canadian Critical Care Society

Chinese Society of Critical Care Medicine
Emirates Intensive Care Society
European Respiratory Society

European Society of Clinical Microbiology
and Infectious Diseases

European Society of Intensive Care Medicine

European Society of Pediatric and Neonatal
Intensive Care

Infectious Diseases Society of America

Indian Society of Critical Care Medicine

. International Pan Arab Critical Care Medicine
Society

* Japanese Association for Acute Medicine
* Japanese Society of Intensive Care Medicine

*  Pediatric Acute Lung Injury and Sepsis
Investigators

* Society Academic Emergency Medicine
*  Society of Critical Care Medicine

* Society of Hospital Medicine

*  Surgical Infection Society

*  World Federation of Critical Care Nurses

. World Federation of Pediatric Intensive and
Critical Care Societies

. World Federation of Societies of Intensive and
Critical Care Medicine

Participation and endorsement:

German Sepsis Society

Latin American Sepsis Institute



GUIDELINES ARE NOT ENOUGH

* Protocols
* Performance Improvement Programs
* Audit and Feedback



Early Screening and a Hospital Based Performance
Improvement Program



Special Articles

GUIDELINES TO BUNDLES

urviving Sepsis Campaign guidelines for management of severe

sepsis and septic shock

R. Phillip Dellinger, MD; Jean M. Carlet, MD; Henry Masur, MD; Herwig Gerlach, MD, Phl

Thierry Calandra, MD; Jonathan Cohen, MD; Juan Gea-Banacloche, MD, PhD; Didier Keh, MD;

John C. Marshall, MD; Margaret M. Parker, MD; Graham Ramsay, MD; Janice L Zimmerman, MD;
Jean-Louis Vincent, MD, PhD; Mitchell M. Levy, MD; for the Suniving Sepsis Campaign Management

Guidelines Committee

Oojective In 2003, critical care and Inkctius disease axperts
representing 11 International ergenizations developed management
quidslines T severe sepsks and saplic shock that would be of
practical use %r the bedsile cinician, under the auspioss of the
Surviving Sapsts Campalgn, @ Internatonsl effort b Incregse aware-
ness and mprove outcome In savers sepels.

Design The process Inciudad & modified Deiph method, a con-
sensus comkerence, several subsequent smaller meetings of sub-
groups and key Individuals, Elecontrencas, and elctronic-based
discussion among subgroups and among the entire committes,

Momods: We used 3 modified Delphl methadology for grading
recommendations, bullt on 8 2001 publication sponsored by the
Intemational Sepsis Forum. We underiook a sysEMatic review of the
Iiterature graded akng five levels to create recommendstion grades
from A to E, with & beng the highest grade. Pediatric censiderations
were provided D contrast adu't and pedistric managament.

Resufs Key recommendations, listed by category and not by
hierarchy, includs early goal-drected resuscitation of the septic
patient during the frst & hrs after recogriton; appropriate diagnostic
studkes to ascertain causative crganisms before starting antiblotics;
early administration of broad-spectrum antiblotic tharapy; reassess-
ment of sntbiotic therspy with microblalogy and clinical data to
nammow coversge, when appropriate; a usual 7-10 days of antibhotic
therapy guided by clinkal responss; source control with stieation to
the method that talancss rsks and benafits; equivalence of crystal-
Ioid and colkld resuscitation; sggressive fluld challenge to restore
mean circuating Mg pressure; Vasopressor preferenca for norepi-
nephring and dopsming; cautious use of vasopressin pending further
studies; svoMing low-dose dopamine administration %r renal protec-
ton; censheration of dobutaming Inotropic therspy In some clinical
situstons; svoldance of suprancemal oxygen daiivery as 8 goal of
therapy; stress-cose sterold therapy %or saptic shock; use of recom-
binent activaied protein C i patiants with severe sepsls and high risk

jright © 2004 by tho Soctly of Crikal Caro Meddne.
DOX: 101007201, 0CM. 00001 1731 7.1 8062 E4

for death; wih resclution of ssue hypoperfushn and In the absence
of coronary arery disease or scule hemamhage, Lirgeting a hamoghotin
of 7-9 g/dL; approprisie use of fresh frozen plasma and platelets; a low
43l voime and Imitation of Nsprsbry plateau pressure strategy for
acuts lung njury snd acute respiatory distress syndrome; application of
3 minmg amouRt of positive end-expiratiey pressure In acute (g
juryiacute respiraioey distress syndrome; 8 semirecumbant bad poel-
ton tnkss contrandisted; rofocols K wearing and sedaton‘nalge-
sly, using efther ntermittent bolus sedstion or continuous Inkision se-
dation wih dslly InterrupticnsAghtering gwidance of neuromusCUsr
bockers, ¥ & il possibk; mainEnsnce of bibod glucose <160 mg'd.
afier nitial stablitzation; equivalence of COINUDUS Veno-¥end hemofl-
tration and Intemittent hemodialysis; lack of utiity of bicarbonale wse
for pil=7.16; use of daep veln thromboskstress wcar prophyials; snd
consldaeation of Imitstion of support where sppropriate. Pediatric con-
sldaratons Inchided a more Ikely need for Infubaton due to bw lnc-
tonsl residusl capacity; more diMcult Intravencus access; Mud resus-
citston based on weight with 960 mLXg or Nigher needed; decreased
candlac ouput and Incressed systemic wsculsr fesistance as the most
common hemodynamic profile; graster use of physical examination
therapeutic end polnts; unsettied issua of high-dose sierolds for therapy
of saptic shock; and graster risk of hypoghcemis with aggressive
gucose control

Conclusion: Evidance-based recommendations can be made re-
gardng many aspects of the acute msnagement of sepsls and septic
shock that are hoped  transiae Into Improved outcomes for the
critically Ill patient The impact of thesa guidelnes will be formally
tested and guideines updsted anmually and even more rapidy &
some Important new knowledge becomes avalabla. (Crit Care Med
2004; :568-873)

Key Wewon: Sepsks; sewcre sapsis; septic shock; sepels syndroms;
nfect udaines; evidence-besed medine Survhving Sepels Cam-
pagn

4 Vol 2, N0 3

Severe Sepsis Bundles:

epsis Resuscitation Bundle
(To be accomplished as soon as possible and scored over first 6 hours):
rum lactate measure
Blood cultures obtai prior to antibiotic administration.

From the time of presentation. broad-sp um antibiofics administered within 3 hours for
ED admissit 1 hour for non-ED admissions.

Sepsis Management Bundle

(To be accomplished as soon as possible and scored over first 24 hours):
shi in accordance with a standardized
accordance with ized ICU policy.
normal, but < 150 mg/dl { mimoli]

Inspiratory plateau pressures maintained < 30 em Hz0 for mechanically ventilated
patients.

*See the individual chart measurement fool for an equivalency chart.
eving a mixed ; oxygen saturation | an acceptable alfernative.

is Campaign and the Institute for Healtbcare Improvement




CONVERTING GOALS TO
MEASURABLE INDICATORS






sunviving D€VETe Sepsis Resuscitation

Sepsis
Campaign

.admwslon and wnthm 1 hour of non-ED admlsslon.

4. In the event of hypotension and/or serum lactate > 4 mmol/L:
a. Deliver an initial minimum of 20 mL/kg of crystalloid or equivalent.
b. Begin vasopressors for hypotension not responding to initial fluid
resuscitation to maintain MAP > 65 mm Hg.
5. In the event of persistent hypotension despite fluid
resuscitation (septic shock) and/or lactate > 4 mmol/L:
a. Achieve a central venous pressure (CVP) of > 8 mm Hg

b. Achieve a centralvenous oxygen saturation (ScvO;) > 70% or
mixed venous oxygen saturation (Scv0O,) > 65%

Implement the 6-hour bundle. Available at: http://ssc.scom.org/Shr_bundies.



Severe Sepsis Management

Surviving

A i Bundle

low-dose steroids based upon the standardized protocol.
2. Administer recombinant human activated protein C (rhAPC) in
accordance with a standardized hospital policy.

. If not administered, document why the patient did not qualify for
rhAPC.

3. Maintain glucose control 80-150 mg/dL.

4. Maintain a median inspiratory plateau pressure (IPP) <30 cm H20 for
mechanically ventilated patients.

Implement the 24-hour bundle. Available at: http://ssc.sccmorg/24hr_bundles.



CHANGE IN COMPLIANCE OVER TIME

Management
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* p=<0.01 compared to site quarter 1

4 5 6 7
Site Quarter

Levy MM, Dellinger, RP, Townsend SA et al.
CCM 38(2):367-374, February 2010.




CHANGE IN MORTALITY OVER TIME
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* p<0.01 compared to site quarter 1

4 5 6 7
Site Quarter

Levy MM, Dellinger, RP, Townsend SA et al.
CCM 38(2):367-374, February 2010.




Compliance

Resuscitation bundle

@
8]
o
S
a
£
[S)
O

Management bundle

Slope = 0.7% drop in mortality/quarter, p-value < 0.001

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Site quarter of SSC participation

Levy, et al. Crit Care Med. 2015 Jan;43(1):3-12.



SSC MORTALITY

Quarter Mortality 95% CI
1 36 6% 35 6%  37.5%
4 34 2% 336% 34.8%
8 31 2% 306% 31.8%
12 28.3% 27 4% 29.3%
16 25 6% 24 3% 27 0%

Slope = 0.7% drop in mortality/quarter, p-value < 0.001

Levy, et al. Crit Care Med. 2015 Jan;43(1):3-12.




WHY?



Compliance

Compliance
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3 -4 years

6 7 8 9 10 11 12 13 14 15 16
Site quarter of SSC participation

Levy, et al. Crit Care Med. 2015 Jan;43(1):3-12.




INITIAL RESUSCITATION OF SEPSIS INDUCED TISSUE
HYPOPERFUSION

Recommend

Insertion central venous catheter
Recommended goals :

e Central venous pressure: 812 mm Hg

e Higher with altered ventricular compliance or
increased intrathoracic pressure

e ScvO2 saturation (SVC) >70%
Grade 1C



STARLING PRINCIPLE RELATES TO
VOLUME

The Starling
principle relates to
the fact that the
more a myocardial 0
fibril is stretched 9
the greater the

contraction.




EXPECTED RESULT OF VOLUME
EXPANSION
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Stroke

.

Ventricular preload




CENTRAL VENOUS PRESSURE POORLY
PREDICTS CARDIAC PRELOAD AND
VOLUME STATUS

Michard F, et al. Chest 2002; 121:2000-2008.
Kumar A, et al. Crit Care Med 2004; 32:691-699.
Shippy CR, et al. Crit Care Med 1984; 12:107-112.



INTRAVASCULAR VOLUME STATUS AND
PERFUSION PARAMETERS

* Limitation of pressure measurement
to predict fluid responsiveness

* There are alternatives to CVP for
judging fluid responsiveness that are
in general more reliable



ARTERIAL SYSTOLIC PRESSURE
VARIATION

Parry-Jones, et al. Int J Respir Crit Care Med 2003;2:67



EFFECT ON CARDIAC FILLING

Ultrasound
Inferior
Vena Cava
Long Axis

fpnotebook.com



EFFECT ON STROKE VOLUME




EFFECT ON STROKE VOLUME

on of the Probe

Flexible Shaft

Esophagus

Water Inflated Balloon

Ultrasound T

Pulsed Doppler
Transducer for Flow
Velocity Mcasurement




Swrviving Sepsis Campaign Bundles 2012

To be accomplished as soon
as possible and scored over
first 3 hrs:

To be accomplished as soon
as possible and scored over
first 6 hrs:

v" Serum lactate measured.
v' Blood cultures obtained
prior to antibiotics
administered.
v Administer broad-
spectrum antibiotics.
v’ For hypotension and/or
lactate > 4 mmol/L:
v’ Deliver an initial
minimum of 30
ml/kg of crystalloid

v Apply vasopressors for
hypotension not
responding to initial fluid
resuscitation to maintain
MAP > 65 mm Hg.

v' In the event of persistent
arterial hypotension
despite volume
resuscitation ( septic
shock) or initial lactate
>4 mmol/L (36mg/dL):

v’ Measure CVP*
v’ Measure ScvO,*

v’ Remeasure lactate if

initial lactate is elevated*®

Dellinger RP, Levy ML, Rhodes A et al. Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis and Septic Shock 2012. Critical Care

Medicine 2013; 41:580-637




You say you want a revolution

Revolution



NATIONAL QUALITY FORUM
2012 NQF: SEPSIS 0500

TO BE COMPLETED WITHIN 3 HOURS OF TIME OF
PRESENTATION :

. Measure lactate level
Obtain blood cultures prior to administration of antibiotics
. Administer broad spectrum antibiotics

. Administer 30ml/kg crystalloid for hypotension or lactate
=4mmol/L

AW N P



2012 NQF: SEPSIS 0500

TO BE COMPLETED WITHIN 6 HOURS OF TIME OF
PRESENTATION:

5. Apply vasopressors éfor hypotension that does not
respond to initial fluid resuscitation to maintain a mean
arterial pressure (MAP) 265mmHgQ)

6. In the event of persistent arterial hypotension despite
volume resuscitation (septic shock );or initial lactate 24
mmol/L (36mg/dl):

- Measure central venous pressure (CVP)
- Measure central venous oxygen saturation
(ScvO2)

7. Remeasure lactate if elevated.



ORIGINAL ARTICLE

A Randomized Trial of Protocol-Based Care
for Early Septic Shock

The ProCESS Invest gators™

N Engl J Med. 2014 May 1;370(18):1683-93.

Over 1500 Patients

ORIGINAL ARTICLE

Goal-Directed Resuscitation for Patients
with Early Septic Shock

The ARISE nvestigators an d the ANZICS Clinical Trials Group®

N Engl J Med. 2014 Oct 16;371(16):1496-506.

1600 Patients



EARLY GOAL DIRECTED THERAPY (EGDT)

Both the ProCESS and ARISE trials
demonstrated the lack of necessity of
using central venous oxygen saturation
and central venous pressure monitoring
as resuscitation targets when compared
to the usual care group.



Table 2 - NQF 0500(revised)

. Measure lactate level

. Obtain blood cultures prior to antibiotics

. Administer broad spectrum antibiotics

. Administer 30 ml/kg crystalloid for hypotension or lactate = 4 mmol/L

. Apply vasopressors (for hypotension that does not respond to initial fluid
resuscitation to maintain a mean arterial pressure = 65)
In the event of persistent hypotension after initial fluid administration (MAP < 65

mm Hg) or if initial lactate was = 4 mmol/L, re-assess volume status and tissue

perfusion and document findings.

*To meet the requirements, a focused examt by a licenses independent
practitioner (LIP) to include vital signs, cardiopulmonary, capillary refill,
pulse and skin findings, or any 2 other items below are required:

+« Measure CVP

¢ Measure ScvO2

+ Bedside cardiovascular ultrasound

« Dynamic assessment of fluid responsiveness with passive leg raise or

fluid challenge
G. Re-measure lactate if initial lactate is elevated




Table 2 - NQF 0500(revised)

. Measure lactate level
. Obtain blood cultures prior to antibiotics
. Administer broad spectrum antibiotics
. Administer 30 ml/kg crystalloid for hypotension or lactate = 4 mmol/L
. Apply vasopressors (for hypotension that does not respond to initial fluid
resuscitation to maintain a mean arterial pressure = 65)
In the event of persistent hypotension after initial fluid administration (MAP < 65
mm Hg) or if initial lactate was = 4 mmol/L, re-assess volume status and tissue
perfusion and document findings.
*To meet the requirements, a focused examt by a licenses independent
practitioner (LIP) to include vital signs, cardiopulmonary, capillary refill,
_pulse and skin findings, or any 2 otheritems below are required:
9 Measure CVP )
*« Measure ch029 e
+ Bedside cardiovascular ultrasound
Dynamic assessment of fluid responsiveness with passive leg raise or

fluid challenge

G. Re-measure lactate if initial lactate is elevated




You say you got a real solution

Well, you know
We'd all love to see the plan




You ask me for a contribution
Well, you know
We’re all doing what we can

Revolution



THROUGHPUT
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You tell me it’s (for) the institution

Revolution




ORIGINAL ARTICLE

A Randomized Trial of Protocol-Based Care
for Early Septic Shock

The ProCESS Invest gators™

N Engl J Med. 2014 May 1;370(18):1683-93.

Over 1500 Patients

ORIGINAL ARTICLE

Goal-Directed Resuscitation for Patients
with Early Septic Shock

The ARISE nvestigators an d the ANZICS Clinical Trials Group®

N Engl J Med. 2014 Oct 16;371(16):1496-506.

1600 Patients



Enrollment

Antibiotics

Fluids

<2 hours from
detection of shock

75% received prior
to enrollment

>2 liters prior ot
enrollment

2.8 hours (median)
from presentation to
ED

70 minutes (median)
from presentation to
ED

2515ml (mean) prior
to enrollment




SSC 2006 six hour bundle
SSC 2012 three hour bundle
NQF 0500
ProCESS/ARISE/PROMISE
NQF 0500 (revised)

CMS SEP 1



fluid resuscitation



Table 2 - NQF 0500(revised)

. Measure lactate level
. Obtain blood cultures prior to antibiotics
. Administer broad spectrum antibiotics
. Administer 30 ml/kg crystalloid for hypotension or lactate = 4 mmol/L
. Apply vasopressors (for hypotension that does not respond to initial fluid
resuscitation to maintain a mean arterial pressure = 65)
In the event of persistent hypotension after initial fluid administration (MAP < 65
mm Hg) or if initial lactate was = 4 mmol/L, re-assess volume status and tissue
perfusion and document findings.
*To meet the requirements, a focused examt by a licenses independent
practitioner (LIP) to include vital signs, cardiopulmonary, capillary refill,
_pulse and skin findings, or any 2 otheritems below are required:
9 Measure CVP )
*« Measure ch029 e
+ Bedside cardiovascular ultrasound
Dynamic assessment of fluid responsiveness with passive leg raise or

fluid challenge

G. Re-measure lactate if initial lactate is elevated




IMPORTANCE OF REASSESSMENT



* Sepsis is a big problem

* Logic of indicators is good

* Benchmarked performance



Don’t you know it’s gonna be
alright, alright, alright

Revolution



Research / New or
Ongoing Clinical
Trials



SELEPRESSIN
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The Selective Vasopressin Type 1a Receptor
Agonist Selepressin (FE 202158) Blocks
Vascular Leak in Ovine Severe Sepsis*

Marc O. Maybauer, MD, PhD, EDIC, FCCP"?% Dirk M. Maybauer, MD, PhD"?

Perenlei Enkhbaatar, MD, PhD'; Régent Laporte, DVM, MSc, PhD? Halina WiSniewska, MS?
Lillian D. Traber, RN'f; ChiiDean Lin, PhD* Juanjuan Fan, PhD* Hal K. Hawkins, MD, PhD";
Robert A. Cox, PhD?; Kazimierz WiSniewski, PhD?; Claudio D. Schteingart, PhD?;

Donald W. Landry, MD, PhD¢; Pierre J.-M. Riviere, PhD? Daniel L. Traber, PhD, FCCM"f

Objective: To determine if the selective vasopressin type 1a
receptor agonist selepressin (FE 202158) is as effective as the
mixed vasopressin type 1a receptor/vasopressin V2 receptor ago-
nist vasopressor hormone arginine vasopressin when used as a
titrated first-line vasopressor therapy in an ovine model of Pseu-
domonas aeruginosa pneumonia-induced severe sepsis.

*See also p. 1747.

'Investigational Intensive Care Unit, Department of Anesthesiology, Uni-
versity of Texas Medical Branch, Galveston, TX.

“Department of Anaesthesia and Intensive Care, Philipps University of
Marburg, Marburg, Germany.

SFerring Research Institute, San Diego, CA.

‘Department of Mathematics and Statistics, San Diego State University,
San Diego, CA.

°Department of Pathology, University of Texas Medical Branch, Galveston, TX.
®Department of Medicine, Columbia University, New York City, NY.
tDeceased.

Drs. Marc O. Maybauer, Dirk M. Maybauer, Enkhbaatar, and Laporte con-
tributed equally to this work.

Supported, in part, by Ferring Research Institute, San Diego, CA.

Drs. Marc O. Maybauer, Dirk M. Maybauer, Enkhbaatar, Traber, Hawkins,
Cox, and Traber are/were employees of the University of Texas Medical
Branch at Galveston, which was contracted by the Ferring Research Insti-
tute to conduct the study reported here. Drs. Lin and Fan are employees of
Forestat Consulting Group, which was contracted by the Ferring Research
Institute to conduct the statistical analysis of the study reported here. Drs.
Laporte, Wisniewski, Schteingart, and Riviere and Ms. Wisniewska are/
were employees of the Ferring Research Institute. Dr. Lin consulted for
Ferring Research Institute. Drs. Landry and Traber were consultants for

Design: Prospective, randomized, controlled laboratory experiment.
Setting: University animal research facility.

Subjects: Forty-five chronically instrumented sheep.
Interventions: Sheep were anesthetized, insufflated with cooled
cotton smoke via tracheostomy, and P. aeruginosa were instilled
into their airways. They were then placed on assisted ventila-
tion, awakened, and resuscitated with lactated Ringer's solu-
tion titrated to maintain hematocrit = 3% from baseline levels.
If, despite fluid management, mean arterial pressure fell by more
than 10mmHg from baseline level, an additional continuous IV
infusion of arginine vasopressin or selepressin was titrated to
raise and maintain mean arterial pressure within no less than
10mmHg from baseline level. Effects of combination treatment
of selepressin with the selective vasopressin V, receptor agonist
desmopressin were similarly investigated.

Measurementis and Main Results: In septic sheep, MAP fell by
~30mm Hg, systemic vascular resistance index decreased by
~50%, and ~7L of fluid were retained over 24 hours; this fluid
accumulation was partially reduced by arginine vasopressin and
almost completely blocked by selepressin; and combined infusion
of selepressin and desmopressin increased fluid accumulation to
levels similar to arginine vasopressin treatment.

Conclusions: Resuscitation with the selective vasopressin type 1a
receptor agonist selepressin blocked vascular leak more effec-
tively than the mixed vasopressin type 1a receptor/vasopressin
V, receptor agonist arginine vasopressin because of its lack of
agonist activity at the vasopressin V, receptor. (Crit Care Med
2014; 42:e525-e533)
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Gut Integrity in Shock



“SSAIL” TRIAL (TREATMENT OF SEPTIC SHOCK BY
INHIBITING AUTODIGESTION AND PRESERVING
GUT INTEGRITY WITH ENTERIC LB1148)

 LB1148 — broad-spectrum serine
protease inhibitor delivered enterally
to gut

* |Inhibit the intraluminal pancreatic
proteolytic enzymes (proteases) that
leak due to loss of gut integrity
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Chawla et al. Critical Care 2014, 18:534
http://ccforum.com/content/18/5/534

c CRITICAL CARE

RESEARCH Open Access

Intravenous angiotensin |l for the treatment of
high-output shock (ATHOS trial): a pilot study

Lakhmir S Chawla'?", Laurence Busse?, Ermira Brasha-Mitchell’, Danielle Davison?, Jacqueline Honig?,
Ziyad Alotaibi* and Michael G Seneff’

Abstract

Introduction: Patients with distributive shock who require high dose vasopressors have a high mortality.
Angiotensin Il (ATII) may prove useful in patients who remain hypotensive despite catecholamine and vasopressin
therapy. The appropriate dose of parenteral angiotensin Il for shock is unknown.

Methods: In total, 20 patients with distributive shock and a cardiovascular Sequential Organ Failure Assessment
score of 4 were randomized to either ATl infusion (N =10) or placebo (N =10) plus standard of care. ATIl was
started at a dose of 20 ng/kg/min, and titrated for a goal of maintaining a mean arterial pressure (MAP) of

65 mmHg. The infusion (either ATII or placebo) was continued for 6 hours then titrated off. The primary endpoint
was the effect of ATIl on the standing dose of norepinephrine required to maintain a MAP of 65 mmHg.

Results: ATIl resulted in marked reduction in norepinephrine dosing in all patients. The mean hour 1
norepinephrine dose for the placebo cohort was 27.6 +29.3 mcg/min versus 7.4+ 124 mcg/min for the ATII
cohort (P =0.06). The most common adverse event attributable to ATIl was hypertension, which occurred

in 20% of patients receiving ATIl. 30-day mortality for the ATIl cohort and the placebo cohort was similar
(50% versus 60%, P =1.00).

Conclusion: Angiotensin Il is an effective rescue vasopressor agent in patients with distributive shock
requiring multiple vasopressors. The initial dose range of ATIl that appears to be appropriate for patients with
distributive shock is 2 to 10 ng/kg/min.

Trial registration: Clinicaltrials.gov NCT01393782. Registered 12 July 2011,
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) SOURCES OF ENDOTOXIN
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m Less than 0.001 grams of Endotoxin
is enough to kill a person




SEPSIS AND ENDOTOXIN

Survival
o o o
~J oo <o
o S o

=
3

0 7 14 21

Study Day
~ — LPS(n=199)

(== nolPS (1-55)

Opal SM, et al. Infect Dis, 1999




INTERVENTION

DIRECT HEMOPERFUSION WITH ADSORBENT COLUMN USING
POLYMYXIN B IMMOBILIZED FIBER

Duration: 2 hours

BLOOD TUBE
FEMORAL or IJ VEIN
FEMORAL or lJ VEIN
BLOOD PUMP
Perfusion rate 80-120 ml/min

\VJ 1ANTICOAGULANT

Heparin (3000 U in bolus followed by a
continuous infusion of 20 U/kg/h)
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A CLINICAL TRIAL IN ADULTS WITH
SEPTIC SHOCK AND ENDOTOXEMIA

Table 1. Baszzsline Characterstics of the Treatmant G

v and Chronic Healh Evabuation 1; Fiosy, fraction of inspined cowgan; Z0FRA,

JAMA. 2009;301(23):2445-2452



Figure 3. Estimation of Surdval Rate According to Treatment Group

Fobmrgiin E hamopariusion tharapy

L]

E

L]
L

.

Corventional therapy L———

=
=
']

[

£
:%
=
=
|
[Ful

153
Tirne, d

Ha. at risk
Fotamipin E hamopariugon tharapy 34 -1 a7 15
Corrsentional trerapy a0 15 =] i1

Fatierits in the polanysin B hemoperfusion group wers treated with 2 sessions of direct hemoperfugon with
polyrnyxin B in addition to standard comesntional thempy.

JAMA. 2009;301(23):2445-2452




A CLINICAL TRIAL IN ADULTS WITH
SEPTIC SHOCK AND ENDOTOXEMIA




SEPTIC SHOCK AND ENDOTOXEMIA
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