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Key questions improing Aot

Prescri iption an
Infectio Ctlthe

The burden of infection and antibiotic prescription in the ER: where it all begins! Erezency Room

* Population profile
* Which antibiotic treatment are we using?
* Problems:
* Is the patient infected?
* |s the patient severely illness?
* Problems of resistances
* What are the consequences of inappropriate
antibiotic treatment?
* Solutions: research
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Population profile improving Antibiotic
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« Sepsis criteria: 5.3% (2000) vs 6.2% (2013); p=0.001; RP 1.17; IC
95% (1.07-1.27)

* Increase prevalence of patients attended for infections in the ED
with a profile of older patients, comorbidity, risk factors and

SEPSIS Emergencias. 2013;25:368-78
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Which antibiotic treatment are we using? Improving Antibitic

Prescription and

The burden of infection and antibiotic prescription in the ER: where it all begins! Efeuon oo inthe

35,

31,6
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Emergencias. 2013;25:368-78
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IS the patient infected? Improving Antibiotic

Prescription and
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possible
807 W probable
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Klein Klouwenberg PM. Crit Care. 2015;19:319
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Is the patient infected?

The burden of infection and antibiotic prescription in the ER: where it all begins!

Efecto

EUCIC Local Module

Improving Antibiotic
Prescription and
Infection Control in the
Emergency Room

Etiologia

Tissue damage

Production of pro and anti-inflammatories

Injuries, hypoxia,
ischemia, toxins

Hemodynamic
effects
(initial stages)

Decrease in peripheral resistances, with
increased cardiac output and tachycardia

Distributive shock: anaphylaxis,
pancreatitis, spinal cord injuries

Hemodynamic
effects

(late stages)

Increase in peripheral resistances,
decrease in cardiac output, colder
peripheral limbs with poor capillary refill
time

Hypovolemic shock

Laboratory data

Leukocytosis with left deviation
Coagulopathy
C reactive protein
Procalcitonin
Lactic

Physiological stress
Systemic inflammation

Cardinal sign of infection
Cytokines in the hypothalamus

LEESCMID

Problems in the elderly,
immunosuppressed, patients with
biological therapies

Long B, et al. J Emerg Med. 2017;52:34-42
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EUCIC Local Module

IS the patient infected? Improving Antibiotic

Prescription and

The burden of infection and antibiotic prescription in the ER: where it all begins! Efeuon oo inthe

Reason

Unspecific symptomatology

Misinterpretation of clinical signs

Physical exploration

Interpretation of results

Okafor N. Emerg Med J. 2016;33:245-52
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IS the patient infected? Improving Antibiotic

Prescription and
Infection Control in the

The burden of infection and antibiotic prescription in the ER: where it all begins! Erezency Room

Table 1 Diagnostic error frequency

Number of cases (%)
Disease (N=209) Reason
Sepsis 20 (9.6)
Acute coronary syndrome 19 6.1) symptomatology
Fractures—vertebral spine, extremity, rib or pelvic 18 (8.6)
Vascular injury* 18 (8.6) ] - .
Cerebrovascular accident 8 (3.8) tion of clinical signs
Cardiac dysrhythmia 6(2.9)
Non-septic shock 6 (2.9)
Hypoglycaemia 6(2.9) 1l exploration
Ectopic pregnancy 5 (2.4)
Electrolyte derangement 5(2.4)
Pericardial effusion 5 (2.4)
Pneumonia 5 (2.4) ation of results
Pulmonary embolism 5(2.4)
Abscess 4(1.9)

Appendicitis 4(1.9)

Okafor N. Emerg Med J. 2016;33:245-52
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Is the patient severely illness?

The burden of infection and antibiotic prescription in the ER: where it all begins!

Improving Antibiotic
Prescription and
Infection Control in the
Emergency Room

Conventional detection of sepsis

* Detection of bacterial pathogen
— Slow and all too often negative

* Detection of host response
— NEWS for fever, tachycardia, tachypnoea
— “Conventional” lab tests (WBC, CRP etc)
— The eyeball test
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Sensitivity

Is the patient severely illness?
The burden of infection and antibiotic prescription in the ER: where it all begins! Erezency Room
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Improving Antibiotic
Prescription and
Infection Control in the

_--"'_--_ GYM score: 30-day mortality predictive model in elderly
T patients attended in the emergency department with infection
o Juan Gonzalez del Castillo®®, Luis Escobar-Curbelo®,
’____.-"--d Mikel Martinez-Ortiz de Zarate®, Ferran Llopis-Roca®,
Jorge Garcia-Lamberechts™®, Alvaro Moreno-Cuervo®,
- Cristina Fernandez®® and Francisco Javier Martin-Sanchez®°; Representing the
____.-" Infectious Disease Group of Spanish Emergency Medicine Society
.---'
s
.-.."
.
/ OR IC95%  p
.
v
(Glasgow < 15) 7,27 2,78-19,01 < 0,001
£
£
) . TachYpnea >20 2,34 0,88-6,18 0,086
| Classical sepsis
i CoMorbidit

| Modified sepsis | | = 20 eonsg) 342 1,35-868 0,009

| — GYM score (Charlson = 3)

| Refaranca
[ 1

1 —Specihicity

SIRS: 0.58 (95% C1 0.488-0.681)
SEPSIS: 0.59 (95% CI: 0.502-0.685)
GYM: 0.751 (95% CI: 0.660-0.841)
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Gonzélez del Castillo J, et al. Eur J Emerg Med. 2015:24:183-188
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Improving Antibiotic

Is the patient severely illness? improvingAvit
The burden of infection and antibiotic prescription in the ER: where it all begins! Freensfoom

Emergency Room
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/ SIRS 0.65 (95%CI 0.59-0.72); p<0.001
/ gSOFA 0.69 (95%CI 0.61-0.76); p<0.001
/ GYM score 0.73 (95%CI 0.66-0.79); p<0.001
o
1
1 - Specificity
Gonzalez Del Castillo J, et al. Eur J Clin Microbiol Infect Dis. 2017;36:2361-2369
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Is the patient severely illness? Improving Antibiotic

Prescription and

The burden of infection and antibiotic prescription in the ER: where it all begins! [iecion controlinthe

1,0

— All: AUC 0.725 (0.682-0.768) p<0.001

----- Respiratory: AUC 0.722 (0.668-0.776) p<0.001
Non resp.: AUC 0.724 (0.653-0.796) p<0.001

—— Urinary: AUC 0.841 (0.781-0.902) p<0.001
Reference

0,84

Comparison of the ROC curve and area under
curve (AUC) of qSOFA to predict 30-day mortality:
Respiratory versus non respiratory, p = 0.915;
Respiratory versus urinary, p < 0.001.

sensitivity

0,44

0.2

0,01 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity
Estella A et al. Eur J Intern Med. 2018
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Is the patient severely illness?
The burden of infection and antibiotic prescription in the ER: where it all begins! [iecion controlinthe

Improving Antibiotic
Prescription and

Accuracy of biomarkers to predict 30-day mortality in patients aged = 75
years treated in the emergency department for infection

Sensibilidad

10
AUC-ROC (IC95%) p value
&7 MRproADM 0,801 (0,678-0,924) < 0,001
Lactato 0,710 (0,567-0,853) 0,013
0,6=
PCT 0,706 (0,545-0,868) 0,015
suPAR 0,541 (0,380-0,703) 0,625
0,4
—— MRproADM (nmol/l) CRP 0,517 (0,352-0,683) 0,839
—— Lactato (mmol/l)
0,2+ — PCT (ng/ml) MRproADM (= 1,55 nmol/L); Lactato (> 2 mmol/L);
- ;':::‘“;“ "% ml PCT: procalcitonin (= 1,55 nmol/L); suPAR: (= 7,1
me ng/ml); CRP (= 68 mg/L)
D'DD,D 0,2 0.4 0.6 08 1,0

Especificidad
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Problems of resistances

The burden of infection and antibiotic prescription in the ER: where it all begins!

Improving Antibiotic
Prescription and
Infection Control in the
Emergency Room
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Problems of resistances
The burden of infection and antibiotic prescription in the ER: where it all begins!

EUCIC Local Module

Improving Antibiotic
Prescription and
Infection Control in the
Emergency Room

14,8 %

12,3 %
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2002 2003 2004 2005 2006 2007 2008 2009 2010 2012 2016

Servicio de Microbiologia Clinica. Hospital Clinico San Carlos. Madrid.
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Problems of resistances Improving Antibiotic

Prescription and
Infection Control in the

The burden of infection and antibiotic prescription in the ER: where it all begins! Erezency Room

Outpatient

o Hospital
clinic B

December 2017 Primary care

Ceftazidima 25%

Piperacilina-tazobactam 21%

Ciprofioxacino 44%

Gentamicing 33%

Amikacing

Imipenem

Colistina
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Problems of resistances Improving Antibiotic

Prescription and

The burden of infection and antibiotic prescription in the ER: where it all begins! Efeuon oo inthe

ol s e Ry o
Tratamiento frecuente antibiético o o S
Procedencia de Residencia o @& @D
Alta dependenciaen ABVD > -«
Compleja comorbilidad @ @
Hospitalizacion previa reciente o @& @9
Sondaje urinario S aw
Reciente cirugia o técnicainvasiva @ o @O
Inmunosupresion > >
Estancia en UCI o O e S
BLEE: Enterobacterias Betalactamasas de espectro extendido. SAMR: Staphylococcus Aureus Meticilin
Resistente. Enterobacterias Productoras de Carbapenemasas. ERV: Enterococos Resistentes a la
Vancomicina.
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Problems of resistances
The burden of infection and antibiotic prescription in the ER: where it all begins!

Improving Antibiotic
Prescription and
Infection Control in the
Emergency Room

M < 65 anos

M > 65 anos
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Emergencias. 2013;25:368-78
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What are de consequences of inappropriate antibiotic treatment? Impraving Antibiotic
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% Pacients with

o : Q.
Reference Antibiotic l Yo Appropiate Antibiotics
Castel

JAMA 1977;237 34 36

Kunin

Ann Intern Med 1973;79 28 49

Stevens

Arch Intern Med 1981;141 36 31

Moss

Lancet 1981;2 28 71
Martmfez— Luengas 37 49

Rev Clin Esp 1987;180

Kisuule ND 43

J Hosp. Med 2008
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What are de consequences of inappropriate antibiotic treatment? Improving Antibiotic

Prescription and

The burden of infection and antibiotic prescription in the ER: where it all begins! [iecion controlinthe

Appropriate
¥ Inappropriate

Lautenbach, Arch Intern Med 2003;163:601
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What are de consequences of inappropriate antibiotic treatment?
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Survival

70

60 -

50 -

i Ibrahim, Chest 2000

m Kollef, Chest 1999

30 -

20 -

Appropiate

Innapropiate

100
80
60
40
20

p=0,002
& & o & O
& & & v ¢
“ &F l &
o < )

Gonzalez Del Castillo J. ) Emerg Med. 2016;51:e63-4
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What are de consequences of inappropriate antibiotic treatment? Improving Antibiotic
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Innapropiate
OR  IC95% p
Treatment
Martalidad cruda- I @ | 2,87 0,67-12,34 0,155
Mortalidad ajustada  +—— » | 242 0501178 0271
Reingreso crudo{ | o— 0,89 0,40-194 0,763
Reingreso ajustada{ | ® i 083 040-198 0,784
Inadequate
OR  IC95% p Treatment
Mortalidad cruda- e 127 067-2,42 0,464
i :
Mortalidad ajustadaq | & : 0,82 0,39-1,72 0,608
Reingreso crudo- —e— 169 1,10-2,83 0,046
] b
Reingreso ajustado- —e— 1,69 099286 0,050
Fstancia crudas —8—GSbnAildz dél5Cdstlo JEWferm Infecc Microbiol Clin. 2017;35:208-213
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SOlUtIOﬂS Improving Antibiotic

Prescription and
Infection Control in the

The burden of infection and antibiotic prescription in the ER: where it all begins! Erezency Room

1.- Increased difficult population

2.- Difficult envoirement

3.- Select population to have infection by multi-drug resistance
microorganism based on a risk predict model

4.- Select a population on high risk of poor outcome in which
inappropriate antibiotic would have consequences in terms of
increases mortality

5.- Apply a quick microbiological diagnosis (RT-PCR assay)
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