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What is Sepsis?

: Common
hanism :
Mechans organisms:

o Life-threatening e Staph aureus
organ dysfunction e Pseudomonas
e Dysregulated aeruginosa

response to infection

SIRS Criteria:
Body temperature: >38°C or <36°C

Heart rate: >90 beats per minute

Tachypnea: manifested by a respiratory rate >20 breaths
per minute or a PaCO,, of <32 mmHg

White blood cell count: >12,000/mm?® or <4,000/mm?,

or the presence of >10% immature neutrophils Neviere R. UpToDate. 2021
Singer M. JAMA. 2016

SIRS: systemic inflammatory
response syndrome




Septic Shock

» Severe sepsis *

Severe SEPSis hypotension

* Sepsis + end organ
damage

Sepsis

e SIRS + infection

Neviere R. UpToDate. 2021



Septic Shock

e Sepsis with underlying circulatory,
. cellular, and metabolic changes
Mechanism

e Inadequate oxygen delivery to the
body

e Signs of sepsis
e Persistent hypotension needing

Symptoms: Vasopressors
o Lactate of >2 mmol/L despite
appropriate fluids

Schmidt G.A. UpToDate.2021
Singer M. JAMA. 2016




Hour-1 Bundle

Initial Resuscitation for Sepsis and Septic Shock
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Campaign's”

Administer broad- Apply vasopressors if
spectrum antibiotics. hypotensive during or
J/ after fluid resuscitation to
Initiate bundle upon o maintain a mean arterial
recoghition of 'S ~ pressure = 65 mm Hg.
sepsis/septic shock. Begin rapid
May not complete all bundie elements administration of
within one hour of recognition. 30 mL/kg crystalloid
for hypotension or
l lactate = 4 mmol/L.
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SURVIVING SEPSIS [

if initial lactate

CAMPAIGN, 2018
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Obtain blood cultures
before administering
antibiotics.
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Surviving Sepsis
Guidelines: 2021



Sepsis Screening

We recommend against using gSOFA compared

with SIRS, NEWS, or MEWS as a single-
screening tool for sepsis or septic shock.

equential organ failure assessment
| early warning score

d early warning score Evans L. Critical Care Medicine. 2021



COMPARISON OF QSOFA,
SIRS, AND NEWS
SCORING SYSTEM FOR
DIAGNOSIS, MORTALITY,
MORBIDITY OF SEPSIS IN
EMERGENCY
DEPARTMENT

Oduncu A.F. et al. American Journal of Emergency
Medicine. 2021;48:54-59



SIRS qSOFA NEWS
Temperature X

Heart rate X

Blood pressure X

X[ X | X[ X

Respiratory X X
rate

>

Oxygen
saturation

Use of X
supplemental
oxygen

Mental status X X

Leukocyte X
count

Oduncu A.F. et al. American Journal of Emergency Medicine. 2021




Severe Sepsis or Seplic Shock (SS/55)
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----- SIRS (AUROC = 0.88)

qSOFA (AUROC = 0.81)

MEWS (AURCC = 0.91)

o

Oduncu A.F. et al. American Journal of Emergency Medicine. 2021
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How much fluid should a patient with sepsis be

resuscitated with?

Powerad hv ‘h Pall Fuarvwhere

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app




Fluid Resuscitation

2016 Recommendation

We recommend that in the
resuscitation from sepsis-
induced hypoperfusion,

at least 30 mL/kg of IV
crystalloid fluid be given

within the first 3 hours.

2021 Recommendation

For patients with sepsis-
induced hypoperfusion or
septic shock we suggest
that at least 30 mL/kg of IV
crystalloid fluid should be
given within the first 3 hours
of resuscitation.

We suggest using either
balanced crystalloids or
saline for fluid resuscitation
of patients with sepsis or
septic shock.

For adults with sepsis or
septic shock, we suggest
using balanced crystalloid
instead of normal saline for
resuscitation.

Evans L. Critical Care Medicine. 2021
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Which of the following is a balanced crystalloid?

0.9% Normal Saline
Plasma-Lyte
Dextrose 5%

Albumin

None of the above

Powerad hv ‘h Pall Fuarvwhere

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app




Infection

2016 Recommendation 2021 Recommendation

“We recommend that administration . For adults with possible septic shock or a high
of IV antimicrobials should be initiated likelihood for sepsis, we recommend adminis-
as soon as possible after recogni- tering antimicrobials immediately, ideally within
tion and within 1 hr for both a) septic 1 hr of recognition.

shock and b) sepsis without shock”

“We recommend that administra-

i e T e s L T For adults with possible sepsis without shock,

we suggest a time-limited course of rapid inves-

should be initiated as soon as pos- L . : : .
P tigation and if concern for infection persists, the

sible after recognition ani.::l within administration of antimicrobials within 3 hr from
one hour for both a) septic shock the time when sepsis was first recognized.
and b) sepsis without shock”

For adults with a low likelihood of infection
and without shock, we suggest deferring anti-
microbials while continuing to closely monitor

the patient.

Evans L. Critical Care Medicine. 2021
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Shock is present

Shock is absent

Sepsis is Administer antimicrobials Administer antimicrobials

definite or immediately, ideally within immediately, ideally within
probable 1 hour of recognition. 1 hour of recognition.
Sepsis is Administer antimicrobials Rapid assessment”
possible immediately, ideally of infectious vs.

within 1 hour of
recognition.

*Rapid assessment includes history and clinical
examination, tests for both infectious and noninfectious
causes of acute iliness, and immediate treatment of
acute conditions that can mimic sepsis. Whensver

noninfectious causes

of acute illness.
J

~
Administer antimicrobials

within 3 hours if concern
for infection persists.

J

TIMING OF
ANTIBIOTIC

Evans L. Critical Care Medicine. 2021
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What patient risk factors put them at an increased risk for
MRSA infections?

Powerad hyv ‘h Pall Fvarvwhere
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Antibiotic Choice

MRSA Risk Factors

Fungal Risk Factors

Multi-Drug Resistance
(MDR) Factors

* Prior history of MRSA

* Recent IV antibiotics

« History of recurrent skin
infections or chronic
wounds

* Presence of invasive
devices

« Hemodialysis

» Recent hospital admission

MRSA: Methicillin resistant Staph aureus
PWID: persons who inject drugs

History of a fungal
infection
Immunosuppression
Neutropenia

PWID

Presence of invasive
devices
Hemodialysis

« History of MDR within the
preceding year

» Hospital acquired infection

» Broad spectrum antibiotics
within 90 days

» Hospitalization within 90
days

Evans L. Critical Care Medicine. 2021



Gram-negative

|__|No resistance markers| |

detected

Acinetobacter baumanmi

|| High dose Ampicillin/Sulbactam PLUS

Amikacin

Enterobacter cloacae complex

_| Mon-ICU: Cefepime OR Meropenem

OR Ertapenem

ICL: Meropenem OR Ertapnem

1

| Mon-1CL:
Cefiriaxone
Escherichia coli —
ICUTransplant/Oncology:
H PiperacilinTazobactam OR Cefepime
OR Meropenem OR Erapensm
Klebsiella asrogenes — Cefepime
Maon-ICU
Cefiriaxone
Klebsiella pneumeoniae OR
Klshz'eka oxytoca ICUTransplant'Cncology:
PiperacilinTazobactam OR Cefepime
OR Meropenem OR Erapeneam
Ceftriaxone
Proteus spp. — (ICU can consider
PiperacillinTazobactam)
Pseudomonas agruginosa Cefepime

BIOFIRE
ALGORITHMS

Qll

Evans L. Critical Care Medicine. 2021



UMMC Sepsis Order Set Updates

Unknown

Source

Vancomycin

CAP/HAP
(non-ICU)

Ampicillin-

Piperacillin-

tazobactam

sulbactam

CAP/HAP

(ICU)

Ceftriaxone

+/-

+/- amikacin

CAP: community acquired pneumonia
HAP: hospital acquired pneumonia

azithromycin

Urinary
Source

Cefepime

Intrabdomina

| Source

Vancomycin

+/-

azithromycin

Cefepime

Metronidazol
e

Vancomycin

+/-
micafungin




THE EFFECT OF DELAYS
IN SECOND-DOSE
ANTIBIOTICS ON

PATIENTS WITH SEVERE

SEPSIS AND SEPTIC
SHOCK

Lykins J.D. et al. American Journal of Emergency Medicine.
2021; 47:80-85



Study Design Retrospective analysis over 2 years

Included 1075 patients
- Timely (740 patients) and delayed (355 patients)

Objectives Determine predictors of delay and impact on outcomes in septic
patients
Methods Patients presenting to the ED with severe sepsis or septic shock within

8h of arrival

Each case reviewed by a physician to assess for infection related organ
dysfunction

Limitations No causal relationships
Unknown reasons for antibiotic delays

Retrospective

Lykins J.D. et al. American Journal of Emergency Medicine. 2021 ED: emergency department



Variable

ED boarding

6-8 hour interval
12 hour interval
24-48 hour interval B

30by3 [}
Antibiotics by 3 hours ae]

ICU Admission =3

ESRD
Age

MEDS Score =
|
]

Lactate
Acute Kidney Injury =

5 1

Less likely More likely

Lykins J.D. et al. American Journal of Emergency Medicine. 2021

5

re

3.5

OR

2.54
2.99
246
1.09
142
0.97
1.07
2.57
1.00
1.02
0.98
0.84

95% ClI

1.81-3.55
1.95.4.57
1.72-3.51
0.66-1.81
1.06-1.90
0.63-1.51
0.79-1.46
1.50.4.39
0.99-1.00
0.99-1.05
0.92-1.04
0.60-1.18



Delays in 15t dose antibiotics does affect
mortality...

Recognition delay (ED arrival to antibiotic order) No. OR (95%CI)
+6h 1 ' Py | 4451  1.21 (1.00-1.46)
i
2.6h - . P 8506  0.96(0.8-1.13)
'
1-3h 1 ! * ! 11669 0.89 (0.77-1.03)
Administration delay (Antibiotic order to infusion) No.  OR (95%CI)
»3h 1 E — * 1943  1.03 (0.80-1.33)
— 623  1.05(0.69-1.58)
- - ' 1054  1.51 (1.14-2.00)
i - a 1756 1.35 (1.07-1.71)
* ' 3443 1.07 (0.88-1.29)
]
0.5-1h ‘e 7683  1.01 (0.88-1.17)
0.6 07 0.8 0.9 i 1.1 12 1.3 1.4 15 16 17 1.8 1.9 2
Odds Ratio

Taylor S.P., et al. Critical Care Medicine. 2021
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Which of the following is the first line vasopressor used for
patients with septic shock?

Norepinephrine
Epinephrine
Vasopressin

Dopamine

Dobutamine

Paweared by @ Pall Fuarvwhera
.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app ..




Hemodynamic Management

For adults with septic shock, we suggest start-

Ing vasopressors peripherally to restore mean
arterial pressure rather than delaying initiation
until a central venous access is secured.

Evans L. Critical Care Medicine. 2021



Additional Therapies

2016 Recommendations

“We suggest against using IV
hydrocortisone to treat septic
shock patients if adequate fluid
resuscitation and vasopressor
therapy are able to restore he-
modynamic stability (see goals

2021 Recommendations

For adults with septic shock and an ongoing
requirement for vasopressor therapy we sug-
gest using IV corticosteroids.

For adults with sepsis or septic shock
we suggest against using IV vitamin C.

Evans L. Critical Care Medicine. 2021



Support After Sepsis

For adult survivors of sepsis or septic shock

and their families, we suggest referral to peer
support groups over no such referral.

000

AP

Evans L. Critical Care Medicine. 2021



What issues or challenges do you see with implementing
these new guidelines into your institution?

Powerad hv ‘h Pall Fvarvwheaere
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Updates at UMMC...

Sepsis task force

Diagnostic stewardship

Antibiotic choice ,
and timing Anti fungal use

00

00
00




Thank you!

m Emily Heil, PharmD, MS, BCIDP, AAHIVP
m Mandee Noval, PharmD, BCIDP
m Ashley Martinelli, PharmD, BCCCP
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WEBINAR TOPICS EMAIL:
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