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Many aspects of sepsis care 
have not changed

WHAT IS NOT NEW?
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Severe Sepsis: What Do We Know?

“Except on few occasions, 
the patient appears to die 
from the body’s response to 
infection rather than from it.”

— Sir William Osler, 1904
“The Evolution of Modern Medicine”
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Pathophysiology: Early Sepsis

• Myocardial Depression (early) Hyperdynamic (late) Stroke 
Volume
(SV)• Capillary Leak (relative hypovolemia)

• Vasodilation (bigger tank)
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Pathophysiology: Sepsis

• Increased O2 demand, decreased supply, cellular dysoxia

• Code Stroke, Code STEMI… Code Sepsis!
• Ultimately sepsis is a perfusion problem
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CO

SVR
Saying “when the SVR 
is high, you’re dry” 
is misleading

** Fill the tank 
before you press 
on the accelerator **

Sepsis: “Relative” Hypovolemia

SVR

“Teeter-Totter” Relationship

CO HR SV= x
↑HR

↓SV

MAP = CO x SVR
↑SVR

↓CO
CO

• Treatment:
— Crystalloids

• NS

• LR

• Albumin
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Pathophysiology: Late Sepsis

• The only shock state that is hyperdynamic in late stages

– Vasopressin 0.04 u/min
– Phenylephrine 200 mcg/min

– Levophed 30 mcg/min

– Central venous pressure: 15

– BP: 68/39

– Septic shock in 39 y.o. male w/ history of lupus

8



“Sepsis-Dose” Fluid Challenge in HF & ARF
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Literature Review: SSC Guidelines

• “…the optimal fluid management of septic shock 
is unknown and currently is empirical.”1

– “Sepsis dose” initial  fluid challenge

– Initial fluid challenge increased from 20 mL/kg to 30 mL/kg

• 2008 to 2012 to 2016 SSC Sepsis Guidelines2

– 77% compliance 
in post-intervention group

1. Micek S, McEvoy C, McKenzie M, et al. Crit Care. 2013;17(5):R246.
2. Surviving Sepsis Campaign. survivingsepsis.org/Guidelines/Pages/default.aspx. Accessed 5/8/17.

1 hour from recognition
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The Bundle Has Not Changed
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The Society of Critical Care 
Medicine has created a website: 

Key Points from the PDF:
1. Treatment guidelines were revised 4/2015 by the SSC Executive Committee 
2. Bundles have been updated in response to new evidence
3. The 6-hour SSC bundle has been updated
4. The 3-hour SSC bundle remains unchanged

On the Bundles tab of this website, a PDF with 
updated Bundles is referenced.
The PDF was revised 4/2015 by the SSC Executive Committee. It is now under revision 
consideration byt the SSC Steering Committee based on the release of the fourth edition 
of the International Guidelines for Management of Sever Sepsis and Septic Shock: 2016. 



WHAT IS NEW?

Some aspects 
of sepsis identification 

and treatment are evolving 
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Sepsis/Severe Sepsis

• Confusing

– What the initial two task forces 
called “sepsis” is what most people 
call “infection”

– Most people say “sepsis”
when they mean “severe sepsis”
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Sepsis Definitions

New definitions aligned with clinical use

– Infection progresses to (“infection-induced”) organ dysfunction
• Sepsis:

– Routine infection without organ dysfunction
• Infection:

• Septic Shock:
– Sepsis requiring vasopressors AND lactate > 2 mmol/L
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2016 SSC Guidelines
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On the Guidelines tab of the SSC website, a 
PowerPoint of the Campaign Guidelines 
Presentation is linked:

Slide #23 lists the members of the Expert Panel



Initial Resuscitation Recommendations 
Have Changed From 2012

Rhodes A, Evans LE, Alhazzani W. Intensive Care Med. 2017;43(3):304-77. 18



Limitations of Physical Assessment 
and Static Variables

• Can you determine hypovolemia just by examination?

– Secondary parameters that can be slow to change, misleading, 
and only indirect correlations with changes in cardiac output

– Only tells you “point in time”

• Cap refill, cold extremities, etc. indices are the result 
(not predictive of hypovolemia)

– Not studied/included in sepsis trials
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STATIC PARAMETERS

Transitioning 
from Pressure-based Parameters 

to Flow-based Parameters
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Limitations of the CVP

• E. Rivers:

– Post-mortem CVP  SV will still = Zero
– CVP used in his control group

– Treating the number 
in isolation will kill people
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Limitations of the CVP

Reporting to provider
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DYNAMIC PARAMETERS

Stroke Volume, 
Stroke Volume Variation, 

Cardiac Output
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SVO Algorithm

• Administer fluid challenges as long as SV improves by ≥ 10%
St
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Preload

Normal

CHF

Decreased 
preload and 
afterload

Decreased 
preload

Decreased afterload 
and increased intropy
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Reference Ranges

• SV reference range = 50-100 mL
• SVV = < 13%
• C.I. = 2.8-4.2
• C.O. = 4-8 L/min
• FTc = 330-360 ms
• PV = 50-100 cm/s
• SvO2 = > 70%
• SvO2 = 60-80%
• SVR = 900-1600
• CVP = 2-8 mmHg
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Stroke Volume Systolic Flow Time

Peak Velocity

Preload (width)
Contractility (Height)

Example of a Real Screen
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Should Levophed Continue to be the First-line Vasopressor?
When Should Dobutamine be Considered?

“What’s the max dose of this pressor?”
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Predictive Value of SV: 
Fluid Administration According to Response



PASSIVE LEG RAISE

Moving Forward: 
Practical Applications
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Passive Leg Raise (PLR)

• Kollef study (N = 102; fluid challenges in 89 patients)
– 62% sepsis
– 67% ventilator
– 59% vasopressors
– “A SV ↑ induced by PLR of ≥ 15% predicted volume responsiveness 

with sensitivity 81%, specificity of 93%”
– Positive Predictive Value 91%
– Negative Predictive Value 85% 
– 46.1% of patients were volume responsive

*

Thiel SW, Kollef MH, Isakow W. Crit Care. 2009;13(4):R111. 30



PLR – Bed Functionality
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Peak Velocity

Contractility 
(Height)

Preload (width)

Systolic
Flow Time

Stroke Volume
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Passive Leg Raise



What is next?

CAPNOGRAPHY
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Capnography: 
PLR-induced Changes in EtCO2

• EtCO2 for predicting volume responsiveness by PLR test

Monnet X, Bataille A, Magalhaes E, et al. Intensive Care Med. 2013;39(1):93-100.

• EtCO2 and CI predictive ability not different

• “A PLR-induced increase in EtCO2 ≥ 5% predicted a fluid-induced 
increase in cardiac index (CI) ≥ 15% with sensitivity of 71% 
and specificity of 100%”

• Monnet et al. (2013) (N = 65)
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Pre to Post-Fluid Challenge Capnogram
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Case Studies

40



Conclusion

41



42

Alex Johnson RN, MSN, ACNP-BC, CCNS, CCRN
apjccrn@hotmail.com

Twitter: @alexjohnsonCNS
Cell (text): (309) 660-2570



Get to Know Merit Medical 
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