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Objectives

4 Explore the physiological derangements
associated with sepsis and connected them to the
signs and symptoms the patients display.

4 Determine the strategies and tools that can help
the nurse with early recognition of the septic
patient.



Early Recognition is Key
A Priority Action Step




Severe Sepsis: Defining a Disease Continuum

Infection SIRS Severe Sepsis

Adult Criteria

Sepsis
A clinical response arising from a with >1 sign of organ
nonspecific insult, including > 2 SIRS dySfunCtiﬂ?ynF;ol?é%g%enrfus'on or
of the following: with a
Examples:
Temperature:> 38°C or < 36°C presumed or Cardizvascular
Heart Rate: > 90/beats/min confirmed (refractory hypotension)
Respiration: > 20/min ° : * Renal
infectious .
WBC count: > 12,000/mm3, e Respiratory
or < 4,000/mm?3, pProcess * Hepatic
or > 10% immature ’ Eersnato'og'c
 CN
neutrophils

* Unexplained metabolic acidosis

BG: < 140 ml/dl in non-diabetic

SIRS = Systemic Inflammatory Response Syndrome
Bone et al. Chest.1992;101:1644-1654




The Process

Invasion

(Bacterial
Infection,
Translocation,
Virus or Fungal

Immune
Response
Triggered

Pathological
Response




The Gut Microbiome

« Normally live in harmony

+ Helps us regulate metabolic and immune
functions

- Supports the barrier between the gut &
blood stream
- 3 major bacteria

Firmicutes, Bacteroidetes, and Actinobacter.

- Care practices in critical illness disrupt
the gut

* Antibiotics (antianaerobic), PPI, enteral feeds make
more aerobic changing the diversity

A https://extension.sdstate.edu/human-gut-microbiome

*  90% of common organisms lost in first couple of
hours of critical illness
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Healthy gut Leaky gut
mucosa with dysbiosis

Leaky gut >
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Blood flow —

Normal gut Leaky gut

4 The leaky gut syndrome refers to a status with which there is an
increased intestinal permeability allowing the translocation of
microbial molecules (endotoxins) from the gut into the blood

circulation

Wiwat Chancharoenthana, et al. Clin Sci (Lond) 26 April 2023; 137 (8): 645-662. doi: https://doi.org/10.1042/CS20220777



https://doi.org/10.1042/CS20220777

Potent Trigger of

EndOtOXin Innate Immunity

4 Endotoxinis a
lipopolysaccharide component
of the outer cell membrane of
Gram-negative bacteria which ,, LPS micelles

can trigger a brisk host She,
response and multiple types of ?{"
acute organ dysfunction S

Gram-negati;e
bacteria

Leukocytes

Sources of Endotoxin in the blood

Release of inflammatory
mediators = Inflammation

External Bacteria
* E-coli
* Pseudomonas aeruginosa
* Klebsiella

Gut translocation (70%)

. Kellum JA, et al. Critical Care; 2023:27:400 Harm, S., et al. Sci Rep 11, 4192 (2021).

https://doi.org/10.1038/s41598-021-83487-4




Bacterial endotoxin

v
'\ Widespread leucocyte activation

Diffuse cerebral
dysfunction

- Poor hepatic synthetic function
Increased leucocyte Massi ki |
oxygen consumption ‘) assive cytokine release — Widespread complementand

coagulation cascade activation
Febrile response
Decreased renal function due to

Increased whole-body l direct cytokine effects
metabolic rate

Vasodilation and Impaired cardiac
R increased capillary contractility due to
cute fung INjury ' sermeability impaired metabolite use Microvascular damage
Hemodynamic collapse Coagulationfactor
consumption
Hypoxic respiratory failure Shock Acute renal failure | {Disseminated | JCoagulopathy
intravascular
coagulation

https://derangedphysiology.com/main/required-reading/sepsis-and-infections/Chapter-143/pathogenesis-multi-organ-system-failure-sepsis
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Homeostasis Is Unbalanced in Severe Sepsis }

\.
COAGULATION FIBRINOLYSIS
T

Homeostasis

Carvalho AC, Freeman NJ. J Crit lliness 1994;9:51-75.
Kidokoro A, et al. Shock 1996;5:223-8.
Vervloet MG, et al. Semin Thromb Hemost 1998;24:33-44.




Pathophysiologic Characteristics in Severe Sepsis }

Cell plasma ]
membrane trauma

T [ Maldistribution of blood flow

-

[ Complement ]

Imbalance of oxygen supply &
demand

Pro-inflammatory cytokines - MetabOIiC alterations &
activation of the stress response

; 1 Systemic Inflammatory
Dysfunction Syndrome Response Syndrome

Jaffer U, et al. HSR Proceedings in Intensive and Cardiovascular Anesthesia 2010;2;161-175



Maldistribution of Blood Flow

Mechanical obstruction K

*  Micro-emboli N

* Increased blood viscosity f/’ %
Systemic & local mediator & ion influence

* Constriction vs. dilation

Loss of regulatory activities/endothelial
cell injury

* Reactive hyperemia

* Anticoagulation

* Leaky membranes




Imbalance of Oxygen Supply & Demand }

suPPLY ¢
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© Vollman 2001
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OXYGEN SUPPLY/DEMAND DYNAMICS
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Figure 9d Mixed venous oxygen saturation.




O, Supply/Demand Compensatory
Mechanisms

Improve pulmonary gas exchange
Increase oxygen delivery

Alter the distribution of blood flow




O, Supply Debt



https://9bvidepregarc.blogspot.com/2016/09/sd-planinski-izlet.html
https://creativecommons.org/licenses/by-nc-nd/3.0/

Metabolic Alterations & The Stress Response } .4

Initiation of the Stress Response

N

Sympathetic Nervous Hypothalamus
System Activation Activation




Metabolic Alterations & The Stress Response } .4

4 SNS Activation 4a Hypothalamus Activation
. Gut translocation - Adrenal cortex stimulation
- T BMR - Changes in carbohydrate,

protein & fat metabolism

resulting in T glucose
- Inhibition of glucose uptake by concentration

the tissues

« Inhibition of insulin secretion




Pathologic Response >

Infection Severe Sepsis  Septic Shock

Local diffuse inflammation T e Hypotension/hypoperfusion

Vasopressor dependent
Coagulopathy & platelet

dysfunction
Immune cell dysfunction MODS/High SOFA score

Organ Dysfunction

Early coagulopathy High mortality

nce '

Adapted from Endotoxin, the Phantom Menace of Sepsis Presented by Mark Tideswell & Debra Foster, Sepsis Allia



Signs & Symptoms of Sepsis > <
'

Levy M, et al. Crit Care Med 2003;31:1250-6.



Mottling




Electronic Routine Screening

The purpose of this tool is to fadlitate EARLY RECOGNITION & TREATMENT OF SEPSIS
THIS TOOL DOES NOT REPLACE CLINICAL JUDGEMENT

Mote:
B Blood sugar > or = 140 is SIRS criteriz for a non-dizbetic patient
lSIRS — . -
_ | Retrieval Script includes;
Temperature t;elslus :533.[.:1 (05/20/2017 07:00) ] ] ]
buise ot 8 (00T 0700 SIRS, Organ Dysfunction and Sepsis Screening Tool
90 (0972072017 05:00) :

Respiratory Rate 16 (0972072017 05.00) > * The 2 most current results in last 24 hours
WBC Count 195  (09/20/2017 11:54) _

200  (09/20/2017 11:06) » Recent Vitals
Glucoze Level M1 (092072017 11:54)
Known or Suspected Infection Yes (092002017 07-00)

Yes (09/20/2017 06:00)
Level of Congciousness-CAM Drowsy, Lethargic (0920072017 07:52)

Drowsy (09/20/2017 07:00)

LOC Change from Baseline/Prev Asmi? Yes (092072017 O07.52) _

Yeg OO T OF-00%




Electronic Routine Screening

Systemic
Inflammatory
Response
Syndrome
(SIRS) Screen

Known or

Suspected

Negative Sepsis Screen —

occurs when criteria for
positive screen is not
met.

[C] Ma criteria identified

Temp <36 C(96.8 °F) or Temp > 38.3 (101 °F)

] Resp rate greater than 20/min

[C] Temp less than 36 C or greater than 33.3C /
[C] Heart rate greater than 90/min

[] WEC under 4 K, above 12 K o more than 10% bands past 4]
[[] &hered Level of Consciousness

[C] Blood sugar greater than or equal to 140 mg/dL for non-diab

[ ‘e
|:| No

2 or more SIRS criteria PLUS Known or su
culture = POSITIVE Sepsis Screen

| O Megative Sepsis Scraenlt I Positive Sepsis Screen I

Positive Sepsis Screen - criteria are:
* Two or more SIRS Screen is selected
and
*  “Yes” to Known or Suspected Infection
If criteria are met:
1. It automatically defaults to a Positive
Sepsis Screen.
2. SEVERE Sepsis Screen window is activated.




Electronic Routine Screening

Organ
Dysfunction
Screen

Negative SEVERE Sepsis
Screen — occurs when
criteria for positive
screen is not met.

Severe Sepsis
Screening Result

Mo criteria identified
[ Lactic acid greater than 2 mMol/L within 12 hrs ™
[C] Systolic blood pressure [SBP) less than 90 mmHg
[] Mean Blood Presure [MAP) less than 65 mmHag
[C] Systolic blood pressure [SBP) decrease of 40 mmHg from baseline
(] Acute respiratory failure: BIPAP or Mechnical Ventilation
[C] Creatinine increase more than 0.5 ma/dL within past in 72 brs
[C] Creatinine greater than 2 mg/dL in past 72 hrs not chronic kidney dx
[C] Bilirubin greater than 2 ma/dL within past 72 hrs
[C] Platelet count less than 100,000 KAul within past 72 hrs
[} aPTT areater than 60 sec in past 72 hrs without anticoagulants

=

[C] INR greater than 1.5 within past 72 hrs without anitcoagulants '

A POSITIVE Sepsis Screen Result plus 1 or more signs of Organ
Dysfunction = Positive SEVERE Sepsis

Positive SEVERE Sepsis
Screen Occurs when one
selection is chosen once
one Organ Dysfunction is
identified.

Automatically defaults to a
Positive SEVERE Sepsis
Screen.

SEVERE Sepsis Screen is

(O Megative SEVERE Sepsis Screen ' Positive SEVERE Sepsis Screen

activated




Effective Screening

Develop screening Education Develop audit Ensure screening
process for ED, rapid beyond process to evaluate process has clea.r
response team, ICU & PowerPoint/case  compliance and “next steps” defined
house wide studies effectiveness for nursing staff

<

Dellinger RP, Levy MM, Carlet JM, et al. 2008. Crit Care Med. 2008;36:296-327.
Schorr C. et al Journal of Hospital Medicine, 2016;11:532-539
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