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Dellinger RP. Cardiovascular management of septic shock. Crit Care Med 2003;31:946-955.
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‘ ORIGINAL ARTICLE ‘

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

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

18.2-21.0 %

Mortality

‘ ORIGINAL ARTICLE ‘

Goal-Directed Resuscitation for Patients
with Early Septic Shock

The ARISE Investigators and the ANZICS Clinical Trials Group*

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

1600 Patients



Compensated Congestive Heart failure
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Dellinger RP. Cardiovascular management of septic shock. Crit Care Med 2003;31:946-955.






-
SEPTIC SHOCK

* Recommend MAP 2 65 mm Hg




Mean Arterial Pressure

65 mm Hg 75 mm Hg 85 mm Hg F/LT

Urinary

output (mL) 49 +18 56 + 21 43 +13 .60/.71
Capillary blood flow

(mL/min/100 g) 6.0+1.6 58+11 5.3+0.9 .59/.55
Red Cell

Velocity (au) 0.42 + 0.06 0.44 +016 0.42 + 0.06 .74/.97
Pico, (mm Hg) 41 + 2 47 + 2 46 + 2 11/.12
Pa-Pico, (mm Hg) 13+3 17 +3 16 +3 27/.40

Adapted from Table 4, page 2731, from LeDoux, Astiz ME, Carpati CM, Rackow ED. Effects of
perfusion pressure on tissue perfusion in septic shock. Crit Care Med 2000; 28:2729-2732


Presenter
Presentation Notes
Previous literature supports equivalent tissue perfusion (measured by five different tissue perfusion parameters) between 65 mm Hg and 85 mm Hg of mean arterial blood pressure with norepinephrine in septic shock.  



Low-target group
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Asfar P, et al. N Engl ] Med. 2014 Apr
24;370(17):1583-93.

776 Patients
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During Septic Shock

End End
Diastole Systole
End End
Diastole Systole



Presenter
Presentation Notes
This slide demonstrates radionuclide angiography in a patient during septic shock and following recovery.  The top left panel shows end-diastole and demonstrates increased diastolic size of the ventricles (increased compliance), which is thought to be an adaptive mechanism.  The top right image shows end-systole in this patient demonstrating a very low ejection fraction (little change in chamber size compared to end-diastole).  The bottom two frames following recovery demonstrate a decrease in end-diastole volume, smaller ventricle at end systole and therefore significant improvement in ejection fraction.



VASOPRESSORS IN SEPTIC SHOCK

First Norepinephrine

Line /N

Second Epinephrine Low Dos_e

Line Vasopressin

(.01-.03 units/min)

Niche Dopamine Phenylephrine

Drugs (Sinus (high cardiac output
bradycardia) or serious

tachyarrhythmias
and salvage)



e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 AUGUST 3, 2017 VOL. 377 NO.S5

Angiotensin II for the Treatment of Vasodilatory Shock

Ashish Khanna, M.D., Shane W. English, M.D., Xueyuan S. Wang, M.D., Kealy Ham, M.D., James Tumlin, M.D.,
Harold Szerlip, M.D., Laurence W. Busse, M.D., Laith Altaweel, M.D., Timothy E. Albertson, M.D., M.P.H., Ph.D.,
Caleb Mackey, M.D., Michael T. McCurdy, M.D., David W. Boldt, M.D., Stefan Chock, M.D.,

PaulJ. Young, M.B., Ch.B., Ph.D., Kenneth Krell, M.D., Richard G. Wunderink, M.D., Marlies Ostermann, M.D., Ph.D.,
Raghavan Murugan, M.D., Michelle N. Gong, M.D., Rakshit Panwar, M.D., Johanna Hastbacka, M.D., Ph.D.,
Raphael Favory, M.D., Ph.D., Balasubramanian Venkatesh, M.D., B. Taylor Thompson, M.D., Rinaldo Bellomo, M.D.,
Jeffrey Jensen, B.S., Stew Kroll, M.A., Lakhmir S. Chawla, M.D., George F. Tidmarsh, M.D., Ph.D.,
and Adam M. Deane, M.D., for the ATHOS-3 Investigators™




_____________________________
Controversy

« How much fluid after the initial
bolus?
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Interstitial Edema

Brain
edema

Cyto-toxic Vaso-genic Interstitial
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De-resuscitation






Arterial Pressure = Flow X Resistance



Arterial Pressure Drives Tissue Perfusion and Is
Determined by Cardiac Output and Systemic Systemic
Vascular Resistance

\ Y

—>
7

Assume continued leak and MAP target 70 mm Hg
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Impact of Vasoactive Medications on
[CU-Acquired Weakness in Mechanically

Ventilated Patients

Krysta S. Wolfe, MD,; Bhakti K. Patel, MD; Erica L. MacKenzie, MD,; Shewit P. Giovanni, MD,; Anne S. Pohiman, MSN;
Matthew M. Churpek, MD, MPH, PhD,; Jesse B. Hall, MD, and John P. Kress, MD

Wolfe, KS. et al. Chest 2018
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91%

% of Patients with ICU-AW

0-44 44-144 144+
Norepinephrine Cumulative Dose (mcg/kg/d)

No. patients 123 38 11

Wolfe, KS. et al. Chest 2018

ELSEVIER


Presenter
Presentation Notes
Incidence of ICU-acquired weakness (ICU-AW) with increasing cumulative dose of norepinephrine. *The proportion of patients with ICU-AW significantly increases with increasing cumulative dose of norepinephrine (χ2 for trend P < .0001).





Correct balance of fluids and
vasopressors is the goal
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Correct balance of fluids and
vasopressors is the goal

We just aren’t sure what it is for any given patient.



Crystalloid Liberal or Vasopressors Early
Resuscitation of Sepsis Trial
CLOVERS Trial

National Heart Lung Blood Institute
Prevention and Early Treatment of Acute

Lung Injury Network
PETAL Network



L E i 600 20th Street, NW * Washington, D.C. 20009 « 202/588-1000 » www.citizen.org

CITIZEN

August 28, 2018

Jerry Menikoff. M.D.. J.D.

Director

Office for Human Research Protections

U.S. Department of Health and Human Services
1101 Wootton Parkway. Suite 200

Rockville, MD 20852

Re:  Project Title: Crystalloid Liberal or Vasopressors Early Resuscitation in Sepsis

Trial

Sponsor: National Heart, Lung, and Blood Institute (NHLBI), National Institutes of
Health

Principal Investigator: David A. Schoenfeld, Ph.D., Massachusetts General Hospital,
Clinical Coordination Center for the NHLBI-funded Clinical Trials Network for
the Prevention and Early Treatment of Acute Lung Injury (PETAL Network)

ClinicalTrials.gov Identifier: NCT03434028

Dear Dr. Menikoff:

Public Citizen, a consumer advocacy organization with more than 500,000 members and
supporters nationwide, hereby requests that the Office for Human Research Protections (OHRP)
immediately direct NHLBI to terminate enrollment in the Crystalloid Liberal or Vasopressors
Early Resuscitation in Sepsis trial (CLOVERS) and launch a compliance oversight investigation
of the trial and its review and approval by the responsible institutional review board(s) (IRBs).

https:/ /www.citizen.org/sites/ default/ files / 2446.pdf
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GUIDELINES TO BUNDLES

Special Articles

Surviving Sepsis Campaign guidelines for management of severe
sepsis and septic shock

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

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

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

Sporeoning Orgarizations: American Association of Critical-Care Nursss, American Golege of Chest Physicians, American
Collegs of Emergency Physidans, American Theracic Socisty, Australian and Mew Zealand Intanshie Care Sociaty,
European Socisty of Clinical Mcrobiclogy and Infectious Diseases, Eurcpean Sociaty of Intersive Care Madicine, European
Respiratory Sociaty, International Sepsis Forum, Socisty of Gritical Care Medicing, Sungical Irfection Socisty.

2004

Severe Sepsis Bundles:

Sepsis Res_uscwtation Bundle 6 hour

(To be accomplished as soon as possible and scored over first 6 hours):

Oojectve: In 2003, critiesl care and Inkctious disease axperts
representing 11 Inernational organizaions developed management
quidelings ¥or cewers sepsls and saphic shack that would ba ol
practical use #or the bedskde ciniclan, under the ausplces of the
Surviving Sapsks Campalm, & Internafonal efor b Incrasse aware-
ness and mprove outcome In savere sspels.

Deggn The process Incluged & modified Delphl metod, 8 can-
SENEUS GOMENEnca, sewral subsequent smaller meetings of sub-
qroups and key Indviduals, EleconErences, and ekctonic-based
discission aming subgraups and among he antire committes,

ock: We used & modiied Delphl methodology for grading
recommendations, bullt on 8 2001 publication sponsored by the
Intemational Sepels Forum. Wa underiook a sysematic revlew of the
Itterature graded akng five levels by create Reommendstion grades
from & to E, with & being the highest grade. Pediatric conskerations
were provided o contrast adult and padlairic managament.

Resufs Key recommendations, lstad by catagory and not by
hierarchry, Include early goal-drected resuscitation of the septic
patient during the first & hrs afer racognition; appropriate dis nostic
shudles tn sscartein causative organisms bafare starting antibiotcs;
aaly administration of brad-specirum snbbiobc harapy; reasssss-
ment of anthiote therapy with micioblology and clinical data to
NATOW COVEra]a, when pproprite; 3 usual 710 days of antbltic
Ihamp; quided by clinkal response; source cantrol with atiention to

method that balances risks and benafts; equivalencs of crystal-
Iulﬂ and colkld resuschation; aggressiwe fuld challenge 1o restore
mean clreuating Mling prassire; vasopressor preferenca far norepi-
naphring and dopaming; caurtous use of vasopressin pending urther
studies; ##oding low-dose dopamine administration for renal protec-
ton; eonsMaraton of dobutamine Inotropl: therapy n some dinical
situatons; svoldance of supranormal axygen dellvery = a goal of
therapy; strass-tosa sierold therapy or saptic shock; use of recom-
binant acthvaied protein © in patiants with severe sepels and high risk

for death; wih reselution of tssue hypoperfusion and In the absencs
of Cormnary ariery disesse or acul hemarhage, Brgeting 4 hemogiobin
of -3 idL; Appepriale use of frish fozen pasma and NakEkts; & low
‘tidal volume and Imitation of nspiraiory plateau presswre strateqy for
At lung njury and acuts respiratory distress syndrome; appliction of
4 minma amount of posttive end-explratory pressure In acube Img
njuryracute distress syndmme; a semirecumbant bed

BN ks comtrandisated; prolcals fo weaning and sedabion‘analge-
54, using efthar Ntermittent bolus sdation or conbmous Imusion se-
dation wih dally Inberruptons Aghbaning. Swidance of neuromUsCUE
blockars, ¥ & al possible; malnienance of blood glucoes <130 mgid
ATET it stabliEaton; equivalence Of CONINUOUS enD-wno Nemof-
‘tration and Iniemittent hemodidlysls; lack of ulilty of bicarbonaie s
o pH=T.16; use of deep veln thrombosks/stress Wear prophylas; and
corsldenation of Imititien of support where Jppopriate. Pediaic con-
slderalons Included a more Ikely nead for Infubalon due 1o low func-
‘thonal residual capaedty, mere dificult Imtravenous aecess; Nuld resus-
citalon based onwelght with 40-60 mL%g or higher necded; decreesad
cardiec ouiput and Incressed systemic wascuer resistanes as the mast
cammon hemadgramic profile; graater wse of physlial examiration
tharapautic and palnts; unsattied U8 ofhigh-ise Skmks for hermpy
of septic shock; and greater fsk of Mypogiycsmia with agmessie
gucess sontml

Conejusion: Evldence-basad recommendations can be made re-
gardng many aspects of the acute management of sepels and sepb;
shoek that are hoped © translzie Inbo Improved oulcomes for the
critically Il patient. The Impact of these guideines will be Tarmally
testad And quideines updaed anmually and even more rapldy &
s0me Important new knowledge becomes svalable. [Grit Care Med
2004; 2:068-473)

Kev Woos sopsls; sewers sapsls; seplic shock; sepels syndome;
nfection; qudsines; evilence-basad medizne; Survivng Sapels Cam-
paign

CopyTight © 2004 by W Soclaly ol Critkal Care Meddne
D0 1 0100701, CCH, 000 1T 71 BN2 E4

Copyright @ Lippincott Wikiams & Witking. Unawharized reproducti

ok Car Mad 200d ol 52, Mo 3

1 Serum lactate measured.
2. Blood cuttures obtained prior to antfibiotic admmshahnn
3 From the time of i broad
ED admissicns and 1 hour for non-ED ICU admissions.
4. In the event of hypotension and/or lactate > 4 mmol/L (36 mg/idl):
a) Deliver an initial minimum of 20 nMcq of crystalloid {or colloid equlval!ﬂ'}
b} Apply vasop for not to initial fluid
maintain mean arterial pressure (MAP) = 65 mm Hg
In the event of i ion despite fluid ion (sepfic shock) andior
lactate = 4 mmol/L (38 mg/dl):
a) Achieve central venous pressure (CVP) of 2 8 mm Hg.
b} Achieve ceniral venous oxygen saturation (ScvOj) of 2 70%.™

24 hour

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

1. Low-dose steroids™ administered for sepfic shock in accordance with a standardized ICU
|:||:|I||:yr

2. jin alfa {act with a ized ICU policy.
R Gh.u:ose control maintained = Iower Ilnlt ofnnrrnal but < 150 mg/dl (8.3 mmol/L).
4. il v plateau < 30 em HzO for mechanically ventilated

patients.

*Bee the indivit chart toal for an i chart
**Achieving a mixed venous cxygen saturafion (Sw0y) of 65% iz an acceptable alfemative.

02005 Surviving Sepsis Campaizn and the Institute for Healthcare Improvement



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, Ivor 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 A "‘.

- i \ i 1 ™ ]
Intensive Care Medicine 2013; 39: 165-228 | q_l :“ *.."r! \/ I ¥ lf: 5 : ) '.,
:
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2012 Surviving Sepsis Campaign Guidelines

Two Clocks




-
2012 SEPSIS BUNDLES

TO BE COMPLETED WITHIN 3 HOURS OF TIME OF PRESENTATION :
1. Measure lactate level

2. Obtain blood cultures prior to administration of antibiotics

3. Administer broad spectrum antibiotics

4. Administer 30ml/kg crystalloid for hypotension or lactate 24mmol/L

TO BE COMPLETED WITHIN 6 HOURS OF TIME OF PRESENTATION:

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

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 Investigators™

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 Investigators and the ANZICS Clinical Trials Group*

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

1600 Patients



8—4

NAT]
M]

FASURES

8-4

-1 EARLY MANAG

—Y ~
M
- J

IS BUNDLE PROJECT (SEP)
ONAL HOSPITAL INPATIENT QUALI

“NT BUNDLE,

SEVERE SEPSIS/SEPTIC SHOCK




SEPTIC SHOCK
Reassessment after 30 ml kg fluid Rx

"1J 9
\‘I

Persistent Hypotension
OR Lactate > 4
= Reassessment after 30
ml/kg crystalloid

Shock Assessment

Physical Exam (ALL) .
Vital Signs (T, HR, RR, BP) cUp Hemodynamics (2 of 4)
Cardiopulmonary exam OR SVO?2

Capillary refill evaluation
Peripheral Pulse evaluation
Skin evaluation

Bedside cardiovascular ultrasound
Passive leg raise / fluid challenge




Sepsis Bundles

Surviving Sepsis .
Campaign e

TO BE COMPLETED
WITHIN 3 HOURS:

Measure lactate level.

Obtain blood cultures prior to
administration of antibiotics.

Administer broad spectrum antibiotics.

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

“Time of presentation” is defined as
the time of triage in the emergency
department or, if presenting from another
care venue, from the earliest chart
annotation consistent with all elements of
severe sepsis or septic shock ascertained
through chart review.

http:/ /www.sccm.org/SiteCollectionDocuments/SSCBundleCard_Web.pdf Accessed 9/15/2016

BUNDLES

TO BE COMPLETED
WITHIN 6 HOURS:

5) Apply vasopressors (for

hypotension that does not respond
to initial fluid resuscitation) to
maintain a mean arterial pressure
(MAP) 265 mm Hg.

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 according to Table 1.

Re-measure lactate if initial lactate
elevated.



http://www.sccm.org/SiteCollectionDocuments/SSCBundleCard_Web.pdf

Surviving Sepsis Campaign

Three Clocks




e
Hour-1 Bundle

» The objective of the “hour-1” bundle is to begin
resuscitation and management immediately.

« Although some of the resuscitation measures may require
more than an hour to complete, the focus is to begin
treatment immediately.




- _______________________________
Hour-1 Bundle- 5 Key Elements

1. Measure lactate level. (To be remeasured if initial
lactate is >2 mmol/L).

2. Obtain blood cultures prior to administration of
antibiotics.

Administer broad-spectrum antibiotics.

4.  Begin rapid administration of 30ml/kg crystalloid
fluids for hypotension or lactate 24 mmol/L.

5.  Apply vasopressors if the patient is hypotensive during
or after fluid resuscitation to maintain mean arterial
pressure (MAP) 265 mm Hg.

Levy MM, Evans LE, Rhodes A. Crit Care Med. 2018; 46(6):997-1000.
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SCCM and ACEP Release Joint Statement About the Surviving

Sepsis Campaign Hour-1 Bundle
The Society of Critical Care Medicine

(SCCM) and the American College of SU[’VIVII’]g S@DSIS Y
Emergency Physicians (ACEP)

" @
acknowledge concerns expressed about the C a m p a I g n o

recently released Surviving Sepsis

Campaign (550 hour-1 bundle and the appropriateness of implementation in the United
States. Both organizations understand the importance of prompt and optimal sepsis diagnosis
and treatment. SCCM and ACEFP, along with other involved international experts, are
organizing a meeting as soon as possible to carefully review the recommendations and
provide guidance on bundle implementation and care of potentially septic patients who
present to U5 emergency departments. SCCM recommends that hospitals not implement
the hour-1 bundle in its present form in the United States at this time.

Critical Connections. News Edition. September 13, 2018.
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Early antibiotics
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Early appropriate fluid resuscitation
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