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De-escalation in Sepsis




Objectives

1) Describe the importance of antimicrobial de-
escalation

2)Explain the role of Procalcitonin in antimicrobial
de-escalation

3) Clarify the timing of antimicrobial de-escalation to
reduce MDROs
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In March 1942, Mrs. Anne Miller of New Haven, Connecticut, was near death.” Infectious germs
had made their way into her bloodstream. Desperate to save her, doctors administered an
experimental drug: penicillin, which Alexander Fleming discovered 14 years earlier. In just hours,
she recovered, becoming the first person in the world to be saved by an antibiotic. Rather than
dying in her thirties, Mrs. Miller lived to be 90 years old.

Today, decades later, germs like the one that infected Mrs. Miller are becoming resistant to
antibiotics. You could have one in or on your body right now—a resistant germ that, in the right
circumstances, could also infect you. But—unlike the bacteria that threatened Mrs. Miller—the
bacteria may be able to avoid the effects of the antibiotics designed to kill them.

Unfortunately, like nearly 3 million people across the United States, you or a loved one may
face an antibiotic-resistant infection.

Antibiotic Resistance Threats in the United States, 2019
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Antimicrobial Stewardship in Context

* |dentifying the tipping point between optimal care for a
sepsis patient and the importance of antimicrobial
stewardship is a balancing act

* Overuse of antibiotics has lead to the current situation,
with antibiotic resistance as one of the biggest public
health challenges of our time

80-90% of the volume of human
antibiotic use occurs in the outpatient
setting

_ At least 30% of antibiotics prescribed in
Outpatient outpatient settings are unnecessary

30-50% of antibiotic use in
hospitals is unnecessary or
inappropriate

==X

Inpatient
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Big Brother is Watching...

* Joint Commission
~ Standard MM.09.01.01, effective January 2017
— new antimicrobial stewardship standard is a hospital priority, including:

* Leadership commitment * Tracking
* Accountability * Reporting

* Drug expertise * Education
* Action
* (CDC Reporting

* Hospital Penalty from CMS, Medicare
~ Payments to hospitals are directly affected by HAC scores (HAC reduction program-CMS)
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The Threat of Antibiotic Resistance
in the United States

Antibiotic resistance—when germs (bacteria, fungi) develop the abllity
to defeat the antibiotics designed to kill them—is one of the greatest
global health challenges of modern time.

New National Estimate*

bacteria and fungi cause at related to antibiotic use and
least an estimated: antibiotic resistance:

£ 2,868,700 9% 223,900

infections cases

Each year, antibiotic-resistant I Clostridioides difficile** is

;’é: 35,900 deaths ;‘é 12,800 deaths

New Antibiotic Resistance Threats List

Updated urgent, serious, and concerning threats—totaling 18

S5 2 Watc 3
urgent threats new threats Watch List with threats

Antiblotic resistance remains a significant One Health problem, affecting
humans, animals, and the environment. Data show infection prevention
and control is saving lives—especially in hospitals—but threats may
undermine this progress without continued aggressive action now.
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ANTIBIOTIC PRESCRIBING WAS NOT SUPPORTED IN:

NEW CDC DATA

MORE THAN HALF OF N
ANTIBIOTIC PRESCRIBING 79% 77% 47 27%
FOR SELECTED EVENTS OF PATIENTS OF PATIENTS OF PATIENTS /'-’ OF PATIENTS |
IN HOSPITALS |

WAS NOT with community- with urinary prescribed prescribed intravenous
CONSISTENT acquired pneumonia tract infections Luc;:gf}tu{-;}noc;!;)nc \'nn‘comycm antibiotic
WITH

RECOMMENDED

PRESCRIBING HOSPITAL PRESCRIBERS & PHARMACISTS
PRACTICES CAN IMPROVE PRESCRIBING:

Re-assess antiblotic
mma treatment when the

selection results of dlagnostic

Use the shortest
effective duration
testing are available

of therapy

FIND RESOURCES ON HOW TO IMPROVE HOSPITAL
ANTIBIOTIC USE AND HELP FIGHT ANTIBIOTIC RESISTANCE:

http://bit.ly/HospAbx
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METHICILLIN-RESISTANT

STAPHYLOCOCCUS AUREUS

(MRSA)
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QVEJM
Journal Watch

September 30, 2013

Lower Mortality with De-escalation of Antibiotic Therapy
in Sepsis

Thomas Gliick, MD, reviewing Garnacho-Montero | et al. Intensive Care Med 2013 Sep 12
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Results

® To evaluate the effect of antibiotic de-escalation on
outcomes, researchers conducted a prospective,
observational study involving adults admitted to the
intensive care unit (ICU) at a hospital in Seville, Spain,

with severe sepsis or septic shock between January
2008 and May 2012 (N=628).
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Results

® Causative pathogen was possible for 481 patients (77%). Bacteremia was present
in 241 patients (38%).
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Antimicrobial therapy was adequate in 88% of the cases.

De-escalation of the initial regimen was performed in 219 patients
(35%)

Common in medical than in surgical patients.

Severity of illness during the first 24 hours after ICU admission did not
influence antimicrobial-therapy modification.

Mortality rate was 27% in patients with therapy de-escalation, 33% in
those with no treatment change, and 43% in those with treatment
escalation (P=0.006).



Conclusion

® Propensity score—adjusted multivariate regression analysis
identified septic shock (odds ratio, 1.70), higher Sequential
Organ Failure Assessment score on the day of culture results
(OR, 1.11), and inadequate empirical antimicrobial therapy
(OR, 2.03) as factors independently associated with in-
hospital mortality

® De-escalating therapy proved to be protective (OR, 0.55).

® De-escalation was also protective against 90-day mortality
across the entire cohort, as well as for the subgroup of 403
patients who had received initial adequate therapy.
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Principles and Elements

Commitment to Leadership

Accountability and Drug Expertise

Action

Tracking and Reporting of Antimicrobial Use and Outcomes

Education
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Description

Support from the leadership is critical for successful Antimicrobial Stewardship Program
implementation. They can take various forms, such as Supportive training, education of the
staff, and making finance, IT resources, and time available for the Antimicrobial stewardship

program.

The stewardship program benefits from physicians trained in infectious disease and
antibiotic stewardship and designating a single pharmacist leader as co-leader to enhance

outcomes.

The implementation of policies that advocate for the optimal use of antibiotics, the
application of specific interventions to enhance antibiotic utilization, and the prioritization of
interventions based on the requirements of the healthcare setting. Adoption of policies helps

to modify or discontinue antimicrobials promptly.

Discover improvement areas and monitor the results of improvement actions, for example,
evaluating whether the prescriber correctly prescribed an antimicrobial drug for a specific

indication, including a duration record and appropriate testing before treatment.

Prescribers are encouraged to optimize antimicrobial prescriptions by receiving new
information on antibiotic prescribing, resistance, and management of infectious diseases.
Staff groups can be educated through informative presentations and electronic

communications, among other methods.




PSEUDOMONAS AERUGINOSA
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Procalcitonin: a Tool in Antimicrobial Stewardship
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Lower respiratory
tract infection
(low acuity patients in ED
and primary care)

Antibiotics Bacterial
treatment? infection?
Start
Unlikely*
No* : ‘
Very unlikely

Sepsis
(high acuity patients,
mainly in the ICU)

PCT [pg/L]
Bacterial Antibiotics
infection? treatment?
1
= Continue/
. Change
— 0.5
Unlikely*
- 0.25 - | Stop'
0.1 Very unlikely



PCT is a marker of systemic bacterial infection

Individuals with Systemic

Healthy Individuals Bacterial Infection
Tissue Calcitonin Tissue Calcitonin
Control Control Sepsis
Thyroid Thyroid
White Blood Cells White Blood Cells
Perit. Macrophage . . Perit. Macrophage
Spleen Calcitonin =~ spieen PCT
Lung Lung
Liver Liver
Kidney Kid - ;
Adrenal sy In systemic bacterial
:;:; Brain infection, PCT is
e P‘::"m rapidly induced in
z:fm“ ' Stomach almost every organ
ti ]
Col:m " m'mm and released into
Heart — circulation
Muscle Muscle
Skin usc
Visceral Fat S’un
Testes Visceral Fat
Testes

9. Muller B, et al. J Clin Endocrinol Metab 2001 Jan;86(1):396-404
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PCT Kinetics

* Rises 2-3 hours after bacterial

Rises 3-6 hours Peak inl :‘:*NJ;“ infection
e e csdnl e *  Peak occurs 12-24 hours
: ' * Half life of 24 hours
; 2 ;aw * (Can take 24 hours of appropriate
2 antibiotic therapy to see reduction
- . in serum PCT
g Te:m *  PCT production and serum
z \ 4 concentrations will decrease by up

to 50% per day

» If antibiotic therapy is inadequate,
PCT levels will remain high

10. Brunkhort FM et al., Intens. Care Med (1998) 24: §88-892

11. Dandona P. et al, J. of Endocrinology and Metabolism, 1994, 79 (5): 1605-160

20. Kinetics Image: Adapted from Meisner M: Procaicitonin: a new, innovative infection parameter; biochemical and clinical aspects; Georg Thieme Veriag; 2000 in Thermo
Scientific Brochure “B.R A H.M.S PCT-A Valuable Tool for Sepsis Risk Assessment and Critical Care Management”
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Example of Antibiotic Stewardship Protocol

Procalcitonin (PCT) algorithm for stewardship

<0.1ng/mL 0.1-0.25ng/mL >0.25-0.5ng/mL >0.5ng/mL
Bacterial etiology Bacterial etiology Bacterial etiology Bacterial etiology
very unlikely unlikely likely very likely

Control PCT after 6-24 hours Consider the course of PCT

Initial antibiotics can be considered in case of: If antibiotics are initiated:
-Respiratory or hemodynamic instability -Repeated measurement of PCTon days 3,5, 7
-Life-threatening comorbidity -Stop antibiotics using the same cutoffs above
-Need for ICU admission -If initial PCT levels are >5-10ng/mL, then
-PCT<0.1ng/mL: CAP with PSI V or CURB65>3, stop when 80-90% decrease of peak PCT

COPD with GOLD IV -If initial PCT remains high, consider treatment failure
-PCT<0.26ng/mL: CAP with PSI2IV or CURB65>2, (e.g. resistant strain, empyema, ARDS)

COPD with GOLD>llI

-Localised infection (abscess, empyema),
L.pneumophilia

-Compromised host defense (e.g. immuno-
suppression other than corticosteroids)

-Concomitant infection in need of antibiotics

16. Adapted from: Schuetz et al., JAMA.2009;302(10):1059-66 University of Nebraska Algorithm adaptation
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Impact of Antibiotic Stewardship
* |, Antimicrobial Resistance

— Reducing use of antibiotics reduces the development of resistant strains of bacteria

» , Clostridioides difficile (C. diff) infections

— C. diff is of particular concern due to its antibiotic resistant nature
— Avoiding c. diff and other HAI

e |, Cost

— Antibiotics

* /P Quality of Life

— Reduced adverse events, productivity gain, reduced exposure to potential HAI

« N Qutcomes

— Reduced LOS, Improved patient flow and triage

https://www.cdc.gov/antibiotic-use/healthcare/evidence.html
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