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Sepsis

Endpoints of Resuscitation
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Board of Directors, Sepsis Alliance

http://www.sepsisalliance.org/



Objectives

ÅBriefly review some key concepts on septic shock from the 

July 20th presentation

ÅDiscuss the evolution of protocolized fluid resuscitation in 

the management of sepsis

ÅEmphasize the role of serum lactate level as an indicator of 

adequacy of resuscitation

ÅSummarize the National Inpatient Quality Measures



Shock

Åòétissue perfusion is reduced such that blood flow is inadequate 

to meet cellular metabolic requirements.ó

ïTextbook of  Critical Care, 6th edition, 2011                            Edited by 

Jean-Louis Vincent



Shock

Åòétissue perfusion is reduced such that blood flow is inadequate 

to meet cellular metabolic requirements.ó

ïTextbook of  Critical Care, 6th edition, 2011                             Edited by 

Jean-Louis Vincent

ÅòThe rude unhinging of the machinery of life.ó

ïSamuel Gross, 1872



Sepsis-induced Hypoperfusion

ÅIncreased thrombosis & decreased fibrinolysis

ïClot forms in the capillaries

ÅDecreased microvascular flow

ÅCapillary leak

ïIncreased interstitial fluid

ÅHypovolemia

ÅDecreased cardiac compliance

ÅIncreased nitric oxide production

ïSystemic vasodilation

ÅImpaired microvascular flow

ïDirect oxidative injury

ïImpaired mitochondrial function
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ÅHypovolemic
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Septic Shock

ÅWeôre pretty good at figuring out when to start the fluid 

resuscitation

ÅHow do we know if our resuscitation is adequate?



Single U.S. center

263 patients enrolled

EGDT vs. ñusual therapyò

Mortality:  EGDT Usual therapy

30.5% 46.5%

Central venous oxygenation 

as a goal of therapy



Goals of Resuscitation

ÅTime sensitive

ÅAggressive fluids

ÅOxygen delivery/consumption



Endpoints of Resuscitation

Lactate

ÅñMeasuring lactate levels can risk 

stratify patients with suspected 

sepsis, to prompt aggressive early 

treatment, and help monitor the 

impact of therapyò

ïChee C et al. Crit Care Med 2015

BroderG, Weil M. Science1964;143:1458



Endpoints of Resuscitation

ÅInitial lactate, as well as response of lactate to 

resuscitative measures correlates with outcome
ÅCrit Care Med 1983;11:449

ÅPatients whose lactate normalizes by 24 hours survive

ïNormalization by 24-48 hours had 25% mortality

ïElevated lactate after 48 hours had 86% mortality

ÅJ Trauma 1993;35:584



3 U.S. hospitals

300 patients with enrolled

Lactate clearance vs. ScvO2 normalization

No difference in mortality



Endpoints of Resuscitation

ÅOther endpoints that have been considered

ïBase deficit

ïSerum bicarbonate

ïSupranormal oxygen delivery

ïHeart rate variability

ïOrthogonal polarization spectral imaging

ïTranscutaneous oxygenation

ïTranscutaneous, sublingual, esophageal, or gastric capnometry

ïPaCO2 to ETCO2 difference



Endpoints of Resuscitation

Lactate

Å ñThe prognostic value of lactate 

levels exceeds that of blood 

pressure.ò

Å ñMany studies have confirmed the 

association between initial serum  

lactate level and mortality 

independently of clinical signs of 

organ dysfunctionò

ï Cecconi M, et al. Intensive Care Med

2014;40:1795

Å ñIn this multicenter, open-label 

randomized controlled study, 

lactate monitoring during the first 8 

hours of ICU admission, aimed at 

reducing lactate levels by at least 

20% per 2 hours, significantly 

reduced ICU length of stay and 

also ICU and hospital mortalityò

ï Jansen TC, et al. Am J Respir Crit

Care Med 2010;182:752



Endpoints of Resuscitation

ÅInitial resuscitation

ïñWe recommend the protocolized, quantitative resuscitation of 

patients with sepsis-induced tissue hypoperfusionò

ïñWe suggest targeting resuscitation to normalize lactate in 

patients with elevated lactate levels as a marker of tissue 

hypoperfusionò

ÅSurviving Sepsis Guidelines



31 U.S. academic centers

1341 patients

EGDT vs. protocol-based therapy (SBP, shock index) vs. ñusual careò

No differences in mortality



51 centers in Australia & New Zealand

1600 patients enrolled

EGDT vs. ñusual careò

No difference in mortality



56 English NHS hospitals

1260 patients enrolled

EGDT vs. ñusual careò

No difference in mortality



Surviving Sepsis



National Inpatient Quality Measures

ÅWithin 3 hours of identification of severe sepsis:

ïInitial lactate level measurement

ïBroad spectrum or other antibiotics administered

ïBlood cultures drawn prior to antibiotics

ÅWithin 6 hours:

ïRepeat lactate measurement if initially elevated



National Inpatient Quality Measures

ÅWithin 3 hours of identification of septic shock:

ïInitial lactate level measurement

ïBroad spectrum or other antibiotics administered

ïBlood cultures drawn prior to antibiotics

ÅWithin 6 hours:

ïRepeat lactate measurement if initially elevated

ïResuscitation with 30 ml/kg crystalloid fluids

ïVasopressors if hypotension persists after fluid administration



National Inpatient Quality Measures

Repeat volume status and tissue perfusion assessment 
consisting of either

A focused exam including:
ï Vital signs, AND

ï Cardiopulmonary exam, AND

ï Capillary refill evaluation, AND

ï Peripheral pulse evaluation, AND

ï Skin examination

Any 2 of the following:
ïCentral venous pressure 

measurement

ï Central venous oxygen 

measurement

ï Bedside Cardiovascular 

Ultrasound

ï Passive Leg Raise or Fluid 

Challenge

OR



Challenges

ÅWhat predominates?

ïCapillary leak (Hypovolemic shock)

ïVasodilation (Distributive shock)

ÅHow to assess intravascular volume?

ÅHow to assess tissue perfusion?



Challenges

ÅWhat predominates?

ïCapillary leak (Hypovolemic shock)

ïVasodilation (Distributive shock)

ÅCapillary refill

ÅHow to assess intravascular volume?

ÅUltrasound, straight leg raise

ÅHow to assess tissue perfusion?

ÅClinical exam, lactate, SvO2



Surviving Sepsis

ÅWhatever methods are being utilized, FREQUENT 

REASSESSMENT is crucial to assess adequacy of 

resuscitation



Surviving Sepsis

ÅSepsis is a time sensitive problem, just like

ïTrauma

ïAcute myocardial infarction

ïStroke



Sepsis Success Story

Kim Biery, DNP, RN, NEA-BC

Director Quality Innovation

Miami Valley Hospital

Miami Valley Hospital South

Jamestown



Agenda

ÅPremier Health Partners

ÅSuccess Story

ÅSepsis Tools





Success Story

Severe sepsis presentation=4/12/16@0116 - met with criteria.

a) infection: 4/11/16@2301 - sepsis

b) SIRS: 4/11/16@2308 (wbc) and 4/12 -16@0033 (pulse)

c) organ dysfunction: 4/12@0116 (lactate=2.2)

Repeat lactate timely.

Blood culture/ATB timely.

Septic shock met with documentation of septic shock on 4/12@0140.

Crystalloid fluids given @ rate of 30ml/kg.

Sepsis order set - both ED and IP initiated.

NO OFIs



Patient HPI

Å76 year old male 

ÅNursing home 

ÅAltered mental status and nonresponsive

ÅBeing treated as an outpatient with Levaquin for right middle lobe 

pneumonia 

ÅFound not responsive

ÅNursing home called family 

ÅAdvised him to come to the hospital for further evaluation and treatment

ÅArrived on 15 L non-rebreather.



Physical Exam ðVital Signs
Å Temp: 101 ° F (38.3 ° C) (04/11/16 2227)

Å Temp Source: Axillary (04/11/16 2227)

Å Pulse: 92 (04/11/16 2227)

Å Rhythm: Normal sinus rhythm (04/12/16 0103)

Å Resp: 20 (04/11/16 2227)

Å BP: (!) 161/94 mmHg (04/11/16 2227)

Å MAP: Noninvasive: 119 mmHg (04/11/16 2227)

Å SpO2: 98 % (04/11/16 2227)

Å Oxygen Liters Per Minute: 15 LITERS PER MINUTE (04/11/16 

2227)

Å Oxygen Source: Mask (04/11/16 2227)

Å Height: 177.8 cm (5' 10") (04/11/16 2227)

Å Weight: 81.647 kg (180 lb) (04/11/16 2227)



Sepsis Tools
ÅSepsis Core Bundle 

ÅSepsis BPA workflow

ÅOrder Sets

ïSystem ED Sepsis/Septic Shock

ïSystem Sepsis/Septic Shock Admission

ÅSepsis Scorecard

ÅIndividual abstraction reports

ÅReports

ÅA4Action Plan
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SEPSIS CORE MEASURES 
(ALL or NONE BUNDLE)

Must have all care met for both timeframes : 

- Within 3 hours: (severe sepsis)

1. Initial lactate drawn and if > 2mmol (18 mg/dl UVMC), repeat level drawn 

(repeat must be drawn w/in 6 hours of severe sepsis presentation time)

2. Blood cultures collected (before antibiotic is started)

3. Broad spectrum antibiotic

4. IF the patient meets criteria for SEPTIC SHOCK (Hypotension (SBP < 90 or MAP 

< 65, Lactate >/= 4.0 mmol/L (36 mg/dl) ORMD/APN/PA documents it) : 

Administer 30 ml/kg crystalloid fluid . 

- Within 6 hours:(septic shock)

1. Vasopressors  if hypotension persists after crystalloid fluid 

administration  

2. Repeat volume status AND tissue perfusion assessment consisting of either :

ðall parts of FOCUSED EXAM performed by Provider: (Vital Signs, 

Cardiopulmonary Assessment, cap refill, Peripheral Pulse eval, Skin Exam 

with reference to color and circulatory status) 

OR 

ðAny 2 of following: CVP,SVO2, CV ultrasound, passive leg raise, fluid 

challenge
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Sepsis BPA

ÅED ðFires to the physician

ÅIP ðFires to the Registered Nurse


