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Etiologically, any infectious agent that enters the blood-
stream of a patient and generates a systemic immune
response can cause sepsis. However, the presence of the
pathogen in the blood 1s not a requirement for the clinical
symptoms of sepsis to manifest themselves—as the pres-
ence of pathogen’s signaling molecules or inflammatory
mediators, which are released into the circulation from
the source of mfection, 1s sufficient for sepsis induction
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1 recognition of microorganisms

via binding of pattern-recognition receptors, such'as
to highly conserved molecules:

called pathogen-associated molecular proteins/ -9

2 TLRs recruit adaptor proteins to the cell surface which
activate a series of ;dnitiating cascades
that activate various transcription factors .

Genes that are induced by these transcription factors prepare
the cell to :
fight infection with pro inflammatory molecules

Apoptosis is induced in case of cell over- whelmingly
infected

5 pro inflammatory response vanish if invading micro
organisms no longer detected

Table 1. Anti-inflammatory/inflammtory cytokines and their functional role in sepsis.

Inflammatory

R Function in sepsis
cvtokines P

TNEa Promeotion of mflammation, potent inducer of endothelial adhesion molecules. May act synergistically with IL-1 to promote
z and initiate inflammatory pathways.

Potent inducer of endothelial adhesion molecules to enable recritment of immune cells. mvolved in promotion of
inflammatory signaling pathway, [L-16 can also activate the release of NO by both the endothelial and vascular smooth
muscle cells.

Important mediator of fever and mmno-acute phase responses, mvolved in differentiating newly defined T helper 17 (TH17)
subset of CD4 + T cells. Also inrvolved in production of fimetional hissue factor complexes

Involved in recruitment of monocytes and neuophils to inflammation site. also expressed in natural killer (NK) cells. May
L7174 have indirect chemo-atiractive properties due to the upregulation of granulocyte colony stimulaing factor (G-CSF) and CXC
chemokines,

Anti-inflammatery
eytokines

TGRS Modulates the activity of other cytokines through either enhancing or antagonizing effects. Can diminish the proliferation
and differentiation of T cells and B cells. Can also promote a state of resolution and repair.

Not released svstemically into the bloostream during sepsis. IL-4 suppresses macrophage activity and has general

immumosuppressive effects.

Involved m modulation of the pro-inflammatory response, serves to move the immune system from a cell mediated response
to @ humoral response. Blocks the innate immmme response. Can also indirectly block pro-inflammatory cytokine activity.

Affects cell surface expression of different receptors in macrophages and monocytes. Down regulates CD-14 receptor
expression. also dewn regulates the expression of many pro-inflammatory eytokines such as TNFa & IL-1 in monocytes.
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Table 5. Sefected circuloting biomarkers gssessed In clinfcgl studies for diagnosis of sepsis. At least 49 patients enroffed in oy of the
seudies. Studies Msted in the reversed chronological order starting with the most recent, maxmally 4 studies per biomarker fisted. Sefected
multipie-blomarker studies listed more than once for separate biomarkers

Blomarker Mumber/Type* of Patients commenz

aFTT A3 sdult

Study 1- 200 patients Study 1 combination with POT increasad speciicity [450)
Study 2 49 patisnts Study 2: neutropenic hemsto-oncology patiencs [172)
CDEA4 Al adult
51: 293 patisnts 51: s=psis versus SIFS [138]
53: 156 patéanta 52: bacterial versus viral versus SIRS. CO3E5 also assessed [180)
53 112 patiants 53: saptic varsus hesithy comtrois: PCT also ssssesad [57]
S4: 135 patents 54: bactarial wersus weal infecton [272]
EA Compiax Pediatric: 74 patients Diagnosis of neanata! sepais:; combination with immature o teal newrophil
Sount ratio improved scow-ecy. CRP also assessed (377
G-OSF A5 padiatric
51:156 patents 51: diagnosis of bactarial and fungal sepsis:; high negative predictive velue
184]
52:190 patients 52: confirmed versus suspscted s=psis versus local infections: combination
with IL-8 improved sccuracy; IL-1rs also a=ssessed [108)
I-1ra Adl pedistric
S51: 182 pabents 57: &n increase 2 days befors the sepsis onsst LS and ICAM-1 alsc
asssssad [203]
S50.180 patients 52: confirmed versus suspected sepsis versus looal infections poor
ormance, G-CSF and IL-B alec = =sad {108])
-2 Fedistric: 112 patents Disgnosis of neonatsl sepsis, high specicity, low sensitvny: IL-10
asssssad [353]
= £l pedistric
§1: 123 patients 51: confirmed versus suspected sepsis: ILE. IL-10, IL-TB, INF-. TNFa, PCT,
CAF a0 sssesead [35]
S3. 92 patients 52: confirmed versus suspected sapsis: IL-5. PCT. CAP also assessed [(40H]
£53: 1890 patients 53: confirmed versus suspected sepsis versus local infecions, IL-1ra, GCSF
aiso assessad [108]
P10 Pedistric- 155 patents Feoognition of bacterial sepsis snd necrotizing entarocoitis; THF-w, 1-18, B,
8.10, 12 and MCF-1, GAOs, RANTES sssessed [285]
= 51: Adult/Fediatric: 57 patients 51 cancer patients with febrile neutropenis; CRF siso assessed [289]
52 Padiatric: 140 patents 2: b : -5, CRP, HMGE-1 slso sssessad

S3: Pediatic: 92 patents pabents with versus without becterial sepsis:

assassad [139]

046 and PCT alsa

sS4 - 185 patiants S4: bacterasmia versus no bactaremis; PCT and HMES-1 siso sssessed
[125)
MICP-1 Pediatric: 75 patients Patiems with hemstologic malignancies; AP and IL-8 also sssessed (9
neoptern 51: Adult: D08 patiants 51: SRS versus septic shock in (CU patients; PCT slso assessed [S35)
52 Adult: SE patents 52: postoperstve SIRS versus sepsis; EA =0 assessed [291]
suPAR Adut: 157 patisnts SIRS patients with versus without bacteris| infection: TREM-1, CAF, PCT, MIF
also sssessed [133]
TREM-T 51: sduit: 637 patsnts : emergency department patients; HMGE-1 and CDS4 siso sssessed [126]
S2: sdult: 114 petssnts sepsis versus SIRS; PCT sisc ssseseed [207]
s3 SIAS versus late onsst neonatal sapsis; (L5 si=o assessad [341]
S : s=psis versus SIRS; CAP siso sssessed (30]
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Bactériémie aux Urgences

Est il utile et facile de repérer
aux urgences, parmi les patients
infectés,

ceux qui sont bactériemiques ?
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ORriGgINAL ResearRcH CONTRIBUTION

Disagreement Between

rom e Emergency Department

Jeffrey M. Caterino, MD, MPH, and Kurt B. Stevenson, MD, MPH

Abstract

Objectives: Older adults with infection are at increased risk of misdiagnosis while they are patients in
the emergency department (ED) due to the common presence of nonspecific signs and symptoms. The
primary objective was to determine the proportion of admitted older adult patients thought by the emer-
gency physician (EP) to be infected, as compared with the diagnostic impression of inpatient physicians.
The secondary objective was to determine the agreement between EP and inpatient physician diagnosis
of specific infection types.

Methods: The authors conducted a prospective, observational, convenience sampling of a cohort of ED
patients =65 years old admitted to the hospital with diagnoses of acute infection. EPs noted at least one
suspected source of infection. Inpatient diagnosis of infection was determined by chart review of the
inpatient chart. Outcomes included the presence of any infection and of specific infectious sources

dicanosed within 48 houre of admission EFP and innatient diagnoges were comnpared pging nroportiong

Table 2
Characteristics of the Study Population

Percentage of
Number Total Study
Variable of Subjects Subjects

Age, yr
6574 55 53.4
75-84 34 33.0
=85 14 13.6
Sex
Female 54 52.4
Male 49 47.6
Extended care 19 18.4
facility residence
MNonwhite race 20
Hispanic ethnicity 2
Infection severity
in the ED
Sepsis
Severe sepsis
Septic shock
Initial ED vital signs
Hypotension
(systolic blood
pressure <90 mm Hg)
Fever (temperature =38.0°C)
Abnormal white
blood cell count in ED
(<5 = 107 or 210 = 10%/L)
In-hospital mortality

12/12/2016



Results: The study included 103 patients diagnosed with a suspected infection by the EP. Nineteen
patients (18.4%, 95% confidence interval [CI] = 11.5% to 27.3%) were not diagnosed with anvy infec-
tion by the inpatient physician. For specific infection sources

; EPs overdiagnosed pulmonary
i d good accuracy for skin and
soft tissue infection (sensitivity = 78.6% and specificity = 96.6%), with adequate LRs (LR+ of 23.3
and LR- of 0.22). Urinary tract infection (UTT) was underdiagnosed in the ED (sensitivity = 58.3%),
but it is unclear if this is due to true ED underdiagnosis or due to overdiagnosis of UTI in the
inpatient setting.

Conclusions: In older patients admitted from the ED, the provisional ED diagnosis and the inpatient
diagnosis of an acute infection often disagree. In this sample, 18% of older ED patients diagnosed with
infection during an ED stay were not diagnosed as infected by the inpatient physician. Regarding infec-
tion types, ‘P diag-
nosis of s $ S8 g y ag p phy: ; was also
disagreement regarding presence of UTI, but the true nature of this difference is unclear from the data
obtained in this study.

ACADEMIC EMERGENCY MEDICINE 2012; 19:908-915 @ 2012 by the Society for Academic Emergency

Table d
Test Characteristics for a Positive ED Diagnosis of Specifc Ifection Type as Comparedto Inpatient Diagnosis

False- False-
negative positive Positive
Source of Sensitivty, Specificiy,  Rate, % Rate, % Likelihood Maximum

infection 0 %(O6%C) (1-senstiviy) (1-specificiy)  Ratio(99%C)  LR-(5%CH Phi  phi

Pulmonary 04 T2 (56-8) 0 8 SURIAS 0130004072 082 078
Skin and 79 (49-95) 96 (90-%9) n 3 BANTHRH)  02(006:060 075 1.0
soft issue

Unnaytract~ S8(371-18) 99 (66-%0) 1] b IR IAIG3LT2)  QAA0271) 089 08

12/12/2016



Occult Staphylococcus aureus Bacteremia in Adult
Emergency Department Patients: Rare but
Important

Chia-Ming Fu,! Wen-Pin Tseng,' Wen-Chu Chiang,'? Mei-Shu Lai2 Wei-Chu Chie,2 Hao-Chang Chou,! Po-Ren Hsueh,?
Matthew Huei-Ming Ma,’ Cheng-Chung Fang,! Shyr-Chyr Chen," Wen-Jone Chen," and Shey-Ying Chen'Z

Department of Emergency Medicing, National Taiwan University Hospital, “Institute of Epidemiology and Preventive Medicing, College of Public Health,
National Taiwan University, and *Department of Laboratory Medicine, National Taiwan University Hospital, Taipei, Taiwan

kground. W idemi C fadult pati ith
before positive blood

culture results were obtained.

Retrospective Study

ED of National Taiwan University Hospital.
2500-bed, primary, secondary, tertiary care
The ED average of 100 000 visits annually.

All adults between from 2001 to 2010 whith

positive blood cultures (true bacteraemia)
reported after discharge from the ED.
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Trues
Bacteraemia, Contarmination,
lood Culture Result n o= 759 (%% N o= 497 (%)
oy microbial S5 3) 1 (0. 2)
otal isolate Nno 805 498
icrobiology
Sy

Salmoneaella species 30 (3.7 -
Pseudonmionas aerugimosa TF (7.4) .
Acinerobacrer species T0 (1.2} i
Other gra e egatiwve 6 (4.5) KA

bacteria
Gram-positive bacteria

B-hemobhytic streptococci = o
Enterococcus species’ (2.68) o
Streprtococculs Bowvis (1-2) .
Sireo tocoOcCU S [re urTrioriae 7 {D.9) i
Coagulase-negative 7 OIS 254 (51 ._0)
Staphhylocooccus
Propiortibacteriurm acnes S 115 {(23.1)
Bacillus spacies sois 72 (14 .5)
Corny@nebacterilnr species . 31 (6.2)
Niicrococous species 2 (0.2) T (3.8)
Other gram-positive 2 (022 7 {1.4)
bacteria
Anasrobic bacteria
Peptostreptococcus species 20 (2.5) -
Bacreroides species 17 (2.1} =
Clostridiurm species TO (1.2) o
Other anaesrobes™ 16 (2.0} i

Spedal Communication | CARING FORTHE CRITICALLY ILL PATIENT
The Third International Consensus Definitior
for Sepsis and Septic Shoclk (Sepsis-3)

A B T T B P b e B e T B B e b

Craig M. Coopersmath, MD; Richard 5. Hiotchkiss, MD: MEChaS b, Leswy, MD;_fohn C. Marshall, MO Greg S Martin,
Steven M. Opal. MD: Goodon D Rubenfeld, MD. MS: Tosn van der Poll. M. FhiD: Jesn-Louts Vincesit, MO FhD

MPORTANCE Definitions of sspsis and septic shock wers last revised in 2001, Considerabl=
adhvances hawve since been made into the pathobeclogy (changes n organ functon,
marphology, csll biology. biochemistry, immunclogy. and droulation), management, and
epidamiclogy of sepsis. suggesting the need for reexarmirsation.

OBIECTIVE To evaluate and, as eeded, update definitions for sepsis and septic shock.

PROCESS A task force {n — 19} with expertise in sepsis pathobiology. clinical trials, and
epidemiciosy was convened by the Society of Critical Cars Medicine and the European
Society of Imensive Care Medicine. Definitions and clinical criteria were generated through
mestings, Delphi processes, anabysis of electronic health record databases, and voring.
Followwed by circulation to imternational professional sccisties, requesting peer review and
endorsement {by 31 societies listed in the Acknowledgmenti.

KEY FINDINGS FROM EVIDENCE SYMNTHESES itations of previous definitions mcluded an
excessive focus on mflammation. the misleading model that sepsis follows 2 contimeum
tl—-rv:ugh sevara sepsis to =shock, and |nadeq uSte specificity amd sEﬁslr..'ul{w_-,- o J'bas) stamic
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Infection, documented or suspectedind some of the
following:

Fever > 38.3°C or Hypothermia < 36°C
HR > 90/min
Tachypnea Altered mental status

Significant edemar fluid balance > 20 mL/kg over 24 hr
SBP < 90 mm Hg of decrease > 40 mm Hg) MAP < 70

Hypoxemia Pao2/Fio2 < 300
Oliguria < 0.5 mL/kg/hr for 2 hrs despite fluid resuscitatiol
lleus : absent bowel sounds

Lindvig et al Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine 2014, 22:39
http://www.sjtrem.com/content/22/1/39 trauma. resuscitation
& emergency medicine

ORIGINAL RESEARCH Open Access

How do bacteraemic patients present to the
emergency department and what is the
diagnostic validity of the clinical parameters;
temperature, C-reactive protein and systemic
inflammatory response syndrome?

Katrine Prier Lindvig"", Daniel Pilsgaard Henriksen', Stig Lenberg Nielsen”, Theger Gorm Jensen’,
Hans Jarn Kolmos®, Court Pedersen?, Pernille Just Vinholt* and Annmarie Touborg Lassen'




Objective: Although blood cultures are often ordered based on the presen
to identify patients eligible for blood cultures. Our aim was to evaluate the

0 identify bacteraemic patients

in the Medical Emergency Department (MED).

Methods: A population-based cohort study including all adult patients at the MED at Odense University Hospital
between August 1st 2009 - August 31st 2011,

Results: 11,988 patients were admitted to the MED within the study period. Blood cultures were performed on 5499
(45.9%) patients within 2 days of arrival, of which 418 (7.6%) patients were diagnosed with bacteraemia. This
corresponded to 35% of all patients. 34.1% of the bacteraemic patients had a normal rectal temperature (360°-380°C)
recorded at arrival, 32.6% had a CRP <100 mg/L and 280% did not fulfil the SIRS criteria.

For a temperature cut-point of >380°C sensitivity was 0.64 95% C1 059-0.69) and specificity was 081 (080-082) to
identify bacteraemic patients.

Conclusion: One third of the acute medical bacteraemic patients had a normal temperature at ariival to the MED. A

Tahle 3 Diagnostic test for CRP, temperature and SIRS

Non-hacteremic Bacteremic  Sensitivity  Specificity PRV NPV +1R -LR
Patients  Patients (5% C)  (95%C)  (95%C) (9% C) (9% (95%C)
(%) n (%)

Temperatue>380°C  1879(885)  245(115) 643 (593-691) 808 (B00-816) 115 (102-130) %3 (%B0-086) 34 3.1-36) 04 (04-03)
CRP 2100 o/l DeA(sed)  277(1N8) 6740626-119) 90 (782798 18 (106-132) %3 (980-986) 32 (30-33) 04(03-03)
SIRS B0 0108 T20(674-7163) 694685100 TB(6%-8]) 9B6(%B3-088 242225 04(03-03)
(116 01(01-02

Combination test N40G47 39703 %0024-%8) 33 (37430 5314858

12/12/2016
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RESEARCH ARTICLE

[dentifying Patients with Bacteremia in
Community-Hospital Emergency Rooms: A
Retrospective Cohort Study

Taro Takeshima'2*, Yosuke Yamamoto'?, Yoshinori Noguchi*, Nobuyuki Maki®,
Koichiro Gibo®, Yukio Tsugihashi”, Asako Doi®, Shingo Fukuma'*, Shin Yamazaki®,
Eiji Kajif%, Shunichi Fukuhara'®

Identifying Patients with Bacteremia in Community-Hospital Emergency Rooms

1288) and scoring.

OR

95% Cl P B

Altered mental status
Body temperature > 38°C

Systolic blood pressure < 90 mmHg

15,0004L
Platelets < 150,000/uL
BUN > 20 mg/dL

_CAP > 10 mg/d.

164

1.68

1.62
2.34

2.64

2.06
1.88
1.68
2.77

(107-2.52) 0.02 049
(3.03-7.01)
(1.02-2.76) 0.04

(1.10-2.37)
(1.56-3.50)
(134-3.90)
(151-4.61)

(1.38-3.08)
(1.31-2.68)
(1.12-2.50)
(194-395)

12/12/2016
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Results

There were 241 cases of bacteremia in the derivation data. Eleven candidate predictors
were used in the ID-BactER score: age, chills, vomiting, mental status, temperature, systolic
blood pressure, abdominal si hite blood-cell t, platelets, blood urea nitrogen, and

ificities were 20% and 14%, respectively.

Conclusions

The ID-BactER score can be computed from information that is readily available inthe ERs
of community hospitals. Future studies should focus on developing a score with a higher
specificity while maintaining the desired sensitivity.

12/12/2016
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DONC repérer les patients bacteriemiques

aux urgences est facile lorsqu un

Maximun de signes (score clinico biologique élev
est présent mais cela entraine une sensibilitéefai

Alors pourquoi pas demander plus d hémocs
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Parce que ca prends du temps ....

TABLE |. Main automated blood culture incubation systems currently commercially available

System (Manufacturer) Main blood-culture media and characteristics Positivity detection system

BD BACTEC Standard aerobic and anaerobic broth media Fluorescent sensor of CO, production
(BD Diagnostics, Franklin Lakes, N, LUSA) Media containing resi partices
Media specifically designed for small blood volume inocubtion
Media containing 2 lysing agent to increase the recovery
of organisms phagocytosed
Media optimized for the growth of mycobacteria
Spedific algorithms for fastidious organisms
(e.g. Hoemophilus spp. and Neisseria spp.)
BacT/ALERT 3D Plastic bottles Colorimetric sensor of CO, production
(bioMériewe, Durham, NC, USA) Standard aerobic and anaerobic broth media
Media containing activated charcaal particles” or resin
Media specifically designed for small blood volume inocultion
Media supplemented with Middlebrook 7H9 for microbacteria growth
Enriched media
VersaTREK, Standard aerobic and anaerobic broth media for samples Monitoring of redax variations
(TREK Diagnestic Systems, ThermaFisher from 0.1 to 10 mL, optimized to minimize the impact of antbiotics
Scientific, Waltham, MA, USA)

“The presence of charcoal particles prevent the use of the pellet for direct identification from positive blood culture using MALDI-TOF MS.

Clinical Microbiology and Infection © 2015 European Sociery of Clinical Microbiology and Infactious Diseases. Published by Elsevier Ltd. All rights reserved, CMI, 21, 313-322

— Parce gque ca prends

roctreren (EEHED du ternps —_—

Via a subculture

Short subculture Long subculture

MALDHTOFMS (<1h) u wanrormseen ()
Automates (2-18h) AST Automates (2.18h) u,;ﬁ.-.n

Virek2 Viteh2Panix/

| . | NiemGoan Walaway
HMRZ ICARNP (<1h) [/ [ S LAPCR * sequencing (12-36h) o]

Pherotypic methods (12-38h)

2 Time post postivity (hours) 3¢

identif: biochim: 18 & 24 h

Maldi TOF: 6 212 H

PCR (fish, micro arrays); 2a 4 H
12 H Sﬁ)h;e)nour antibiogramme

Bacterial purification tification

and enrichment
(i
wacrrnsin [ [ai] Antiviotic suceptiviltytest

Autornates {2-18h T =
Vitok 2/Pheanix ; mu W Detection of antibiotic degrading enzymeas

ESBLNP (<1h) u ﬂ Muclelc acid
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Blood culture-based diagnosis of bacteraemia: state of the art

0. Opota'. A. Croxatto', G. Prod’hom' and G. Greub'?
1) Institute of Microbiology and 2) Infectious Diseases Service, University of Lausanne and University Hospital Centre, Lausanne, Switzerland

Mise au point ...

Abstract

Blood culture remains the best approach to identify the incriminating microorganisms when a bloodstream infection is suspected, and to
guarantee that the antimicrobial treatment is adequate. Major improvements have been made in the last years to increase the sensitivity
and specificity and to reduce the time to identification of microorganisms recovered from blood cultures. Among other factors, the
introduction in clinical microbiology laboratories of the matrix-assisted laser desorption ionization time-of-flight mass spectrometry
technology revolutionized the identification of microorganisms whereas the introduction of nucleic-acid-based methods, such as DNA
hybridization or rapid PCR-based test, significantly reduce the time to results. Together with traditional antimicrobial susceptibility
testing, new rapid methods for the detection of resistance mechanisms respond to major epidemiological concerns such as methicillin-
resistant Staphylococcus aureus, extended-spectrum [-lactamase or carbapenemases. This review presents and discusses the recent
developments in microbial diagnosis of bloodstream infections based on blood cultures.

Clinical Microbiology and Infection © 2015 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All

rights reserved.

Microbial diagnosis of bloodstream infection: towards molecular diagnosis
directly from blood

0. Opota', K. Jaton' and G. Greub"?
1) Institute of Microbiology and 2) Infectious Diseases Service, University of Lausanne and University Hospital Center, Lausanne, Switzerdand

Mise au point ...

Abstract

When a blocdstream infection (BSI) is suspected, most of the laboratory results—biochemical and haematologic—are available within the

first hours after hospital admissien of the patient. This is not the case for diagnostic microbiology, which generally takes a longer time because

blood culture, which is to date the reference standard for the documentation of the BSI microbial agents, relies on bacterial or fungal growth.
The microbial diagnasis of BSI directly from blood has been propesed to speed the determination of the etiological agent but was limited by
the very low number of circulating microbes during these paucibacterial infections. Thanks to recent advances in molecular biology, including
the improvement of nucleic acid extraction and amplification, several PCR-based methods for the diagnosis of BSI directly from whole blood
have emerged. In the present review, we discuss the advantages and limitations of these new molecular approaches, which at best
complement the culture-based diagnesis of BSI.

Clinical Microbiology and Infection ® 2015 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All

rights reserved.

12/12/2016
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Mise au point ....

@PLOS ‘ ONE

16S Ribosomal Ribonucleic Acid Gene
Polymerase Chain Reaction in the Diagnosis
of Bloodstream Infections: A Systematic
Review and Meta-Analysis

Guoming Su'®, Zhuging Fu?*, Liren Hu®, Yueying Wang', Zuguo Zhao?, Weiging Yang' *

1 Guangdong Provincial Key Laboratory of Medical Molecular Diagnostics, Guangdong Medical College,
Dongguan, China, 2 Depariment of Microbiclogy and Immunology, Guangdong Medical College, Zhanjiang,
China, 3 Department of Epidemiology and Health Statistics, School of Public Health, Guangdong Medical
College, Zhanjiang, China

Bensitivity SROC Curve

Symmetrie SROC
UC =0.9620
SE(AUC) = 0.0115

Q@ =09183
SE(Q")=00183

F % ¥
1-spacificity
Fig 6. Summary receiver operating characteristic curve of 165 rRNA gene PCR diagnostic value in

bloodstream infections.

doi:10.1371/journal.pone.0127195.9006
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Parce que ca couteher ....

% NIH Public Access

: éc‘é‘ Author Manuscript
P pens®

Published in final edited form as:
Infect Control Hosp Epidemiol. 2014 August ; 35(8): 1021-1028. doi:10.1086/677161.

Cost Analysis of Strategies to Reduce Blood Culture
Contamination in the Emergency Department: Sterile Collection
Kits and Phlebotomy Teams

Wesley H. Self, MD, MPH? Thomas R. Talbot, MD, MPHP, Barbara R. Paul, MDS, Sean P.
Collins, MD, MSCI?, and Michael J. Ward, MD, MBA?

2 Department of Emergency Medicine, Vanderhilt University School of Medicine, Nashville,
Tennessee, USA

b Departments of Medicine and Preventive Medicine, Vanderbilt University School of Medicine,
Nashville, Tennessee, USA

¢ Community Health Systems Professional Services Corporation, Franklin, Tennessee, USA

Parce que ca couteher ....

Results—Compared to usual care, anual net savings using the sterile kit and phlebotomy team
strategies were $483.219 and 5288980, respectively. Both strategies remainied less costly than
usual care across a broad range of sensifivity analyses.

Conclusions—EDs with high blood culfure contamination rates should strongly consider

evidence-based sirategies to reduce confamination. In addition to improving quality. implementing
a sterile collection kit or phlebotomy team strategy is likely to result in net cost savings,

12/12/2016
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Est-ce que c est utile ?

TO BE COMPLETED WITHIN 3 HOURS:
1) Measure lactate level
2) Obtain blood cultures prior to antibiotics administration
3) Administer broad spectrum antibiotics

4) 30 mL/kg crystalloid if hypotension or lactate 4mmol/

WITHIN 6 HOURS:

5) Vasopressorshypotension in spite of initial fluid resuscitation
maintain MAP > 65 mm Hg

6) If vasopressors or initial lactate 4 mmol/L:

- Measure central CVP agnd ScvO2

7) Control lactate

12/12/2016
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Utile ? : bon usage des antibiotiques

Shalkrass et al. BMC Infectious Diseases {2016} 16:166
DOl 10.1186/512879-016-1515-1 BMC ‘nfecticus Diseases

A cross-sectional study of blood cultures o
and antibiotic use in patients admitted

from the Emergency Department: missed
opportunities for antimicrobial stewardship

Laura J. Shallcross', Nick Freemantle®, Shasta Nisar® and Daniel Ray®

Abstract

Utile ?

De toute facon les patients avec un tableau

pneumonie,

pyelo néphrite,

angio cholite

péritonite,

meéningite,

diarrhée invasive

Infection Peau et tissus mous

vont etre antibiothérapé ....

19



OUI car

Choix Atbiothérapie patients bactériémiques:

Bacéricide
Association aminosides mono/forte dose

Joumal of Microbiology, Immunology and Infection (2014) 47, 469—477

Available online at www.sciencedirect.com

ScienceDirect

journal homepage: www.e-jmii.com

ORIGINAL ARTICLE

Derivation of a clinical prediction rule for
bloodstream infection mortality of patients
visiting the emergency department based on
predisposition, infection, response, and
organ dysfunction concept
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Figure 2. The receiver operating characteristic curves (ROC)
comparing new score and Pitt bacteremia score to predict 28-
day mortality of patients with bacteremia. The area under ROC
(AUROC) for the new score is 0.881, with a better performance
than Pitt bacteremia score (AUROC: 0.750, p < 0.001).

Mortality rate

Mortality rate (%)

0-3
MNew score for bact

Figure 3. The 28-day mortality rate according to the new
score for bacteremia in 992 bacteremic patients. Seventy-one
patients with missing data are not included.
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+2 points were assigned for malignancy, +4 fo

pneumonia, +2 for an unknown infectious focus, +2 for §.

, +3 for body temperature <36°C, +3fo

+2 for RDW =15%, +2 for pulse oximete

oxygen saturation <90%, and +2 for creatinine >2 mg/dL.

The new score was calculated based on the summation of
the points of the above nine variables.

Interessant mais score clinico biologique
dependant d un résultat d hémoculture:
H 24

gavatp |

Rapid diagnosis of sepsis

Frank Bloos and Konrad Reinhart*

Department of Anesthasiology and Intensive Care Medicing; Jana University Hospital, Jeng, Germany

Keywords: sepsis, diagnosis, biomarker, cytokines, procalcitonin, PCR
Abbreviations: CRP, C-reactive protein; ICU, intensive care unit; IL, interleukin; LBE, lipopolysaccharide binding protein; MD2,
myeloid differentiation factor 2; PCR, polymerase chain reaction; PCT, procalcitonin; sSTREM-1, soluble triggering receptor
expressed on myeloid cells 1; suPAR, soluble urokinase plasminagen activator receptar; TNF, tumor necrosis factor
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Table 1. Diagnostic value and limitations of biomarkers to separate infectious from non-infectious causes of inflammation
Biomarker Source Sens. Spec. AUC LR+ LR- Limitations
Creactive protein’ Metaanalysis 07 047 B 243 04 S‘O.W kinetic, Imdepenfiem of |nfe(l\or.1 severity,
(n=1386) increased in many inflammatory diseases
Procalcitonin® Metaanalysis 077 079 089 40 029 Increaseq in various non-infectious causes of SIRS
(n=3244) (i, cardiac arrest, severe trauma)
Interleukin-6" C(::o_rt;zt;;j y 082 0.75 0.86 - - Limited data, conflicting results
STREM-17° M(iti:n ;’!)S‘S 079 0.80 0.87 40 026 | Presentininflammatory disease without infection
LBP C(::(in;zt;;j y 057 0.85 0.73 - - Non-specific marker of inflammation
SUPAR™ C()‘:()_r;t;;j Y - - 062 - - Limited data; low diagnostic value for sepsis
Data give sensitivity (sens.), specificity (spec.), area under the curve (AUC) from receiver operating characteristics, positive (LR*) and negative (LR") likelihood
ratios of a biomarker for differentiation of infectious vs. non-infectious causes of inflammation. LBP, lipopolysaccharide binding protein; suPAR, soluble
urokinase plasminogen activator receptor; STREM 1, soluble triggering receptor expressed on myeloid cells 1.

In the area of sepsis research, the use of biomarkers are as
exciting as they are frustrating; close to 200 biomarker
candidates in nearly 4,000 studies have been evaluated to
date .

Pierrakos C, Vincent JL. Sepsis biomarkers: a
review. Crit Care 14: R15, 2010.
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OPEN 8 ACCESS Freely available enline

Pentraxin 3 (PTX3) Is Associated with Severe Sepsis and
Fatal Disease in Emergency Room Patients with
Suspected Infection: A Prospective Cohort Study

o : ) 23 . P : o 5.6
Raija Uusitalo-Seppala ™, Reetta Huttunen™”, Janne Aittoniemi”, Pertti Koskinen™”, Aila Leino™",
Tero Vahlberg’, Esa M. Rintala®
1 Department of Infectious Diseases, Satakunta Central Hospital, Por, Finland, 2 Department of intemal Medicine, Tampere University Hospital, Tampare, Finland,
3 University of Tampere Medical School, University of Tampere, Finland, 4 Fimlab Laboratories, Tampere, Finland, 5 Department of Clinical Chemistry, Turku University,
Turku, Finland, 6 TYKSLAB, Turku Univeristy Hospital, Hospital District of Southwest Finland, Turku, Finland, 7 Department of Biostatistics, Turku University, Turku, Finland,
8 Departmant of Hospital Hygiene and Infection Control, Turku University Hospital, Turk, Finland

Abstract

Background: Early diagnostic and prognostic stratification of patients with suspected infection is a difficult clinical
challenge. We studied plasma pentraxin 3 (PTX3) upon admission to the emergency department in patients with suspected
infection.

Methods: The study comprised 537 emergency room patients with suspected infection: 59 with no systemic inflammatory
response syndrome (SIRS) and without bacterfal infection (group 1), 67 with bacterial infection without SIRS (group 2), 54
with SIRS without bacterial infection (group 3), 308 with sepsis (SIRS and bacterial infection) without organ failure (group 4)
and 49 with severe sepsis (group 5). Plasma PTX3 was measured on admission using a commercial solid-phase enzyme-
linked immunosorbent assay (ELISA).

Predictive of mortality in ED but not specific
of bacteriemic patients

Severe sepsis Case fatality (d28)

o
@
L

Sensitivity
4
o
Il
Sensitivity
.

=
'S
1
=
!

0\'& nfs
1-Specificity
PTX3: AUCROC) =0.73 (0.66-0.81), p<0.001 PTX3: AUC(ROC) =0 69 (0.58-0.79), p<0.001

PCT: AUC(ROC) =0.77 (0.71-0.84), p<0.001 PCT: AUC(ROC) = 0.65 (0.57-0.74), p=0.003
CRP: AUC(ROC) = 0.60 (0.51-0.69), p=0.027 CRP: AUC(ROC) = 0.50 (0.38-0.62), p=0.966

Source of the Curve

— PTX3(ng/ml) - PCT (ng/ml) CRP (mg/l) Reference line
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Clinical Value of Procalcitonin for Patients With Suspected
Bloodstream Infection

Takuya Hattori, MSc, Hideki Nishiyama, Hideki Kato, Shinobu Ikegami, Madoka Nagayama,
Saori Asami, Miyuki Usami, Mayuko Suzuki, Itsuka Murakami, Makoto Minoshima, MSc,
Hiroe Yamagishi, and Norihiro Yuasa, MD

From the Department of Clinical Laboratory, Japanese Red Cross Nagoya Daiichi Hospital. Nagoya, Japan.
Key Words: Procalcitonin; Blood culture; Bloodstream infection; Renal function; C-reactive protein

DOl: 10.1309/AJCPAGVTZFDTANGC
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PCT (ng/mL)

04 AL PP S oL
0 24 48 72 96 120 144 16
Time to Blood Culture Positivity (h)

CRP___--"";
P “WBC count

T T
0.6 0.4
Specificity

Tout ca pour ....

ITahle 31
Diagnostic Value for Positive Blood Culture of PCT, CRP, and WBC Count

Variable T (R? WEC Count

(iptimal cutoff value 12.6mg/dl 12,000L (120 10%0)
Sensitivty (% 6.1 674
Spectficity (%) 504 463

rea under the HOC curve
{35% confidence interval (753 {07200 786 0.601 (0.562-0.841) 0.658 {0.617-0.601)

CRP, C-raactive protem: PCT, procalemtomn: ROC, recerver operstimz charactensic
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Mlcnomolocv'ReWeWS CLINICAL MICROBIOLOGY BEST PRACTICES

A wercw(Clinical Microbiology ()
Effectiveness of Practices To Increase Timeliness of Providing Targeted
Therapy for Inpatients with Bloodstream Infections: a Laboratory
Medicine Best Practices Systematic Review and Meta-analysis

stephanie . Buehler,® Bereneice Madison,? Susan R. Snyder, James H. Derzon,® Nancy E. Cornish,” Michael A. Saubolle,®
Alice S. Weissfeld,? Melvin P, Weinstein,® Edward B, Liebow,® Donna M. Wolk"
Battelle Center for An. and Public ta, Ge

Main results, Rapid molecular testing with direct communi-
cation significantly improves timeliness compared to standard
testing, Rapid phenotypic techniques with direct communication

likely improve the timeliness of targeted therapy, Studies show a
significant and homogeneous reduction in mortality associated
with rapid molecular testing combined with direct communica-
tion,

12/12/2016

27



Emportez ces 3 doutes en garde:

1 Les bactériémies chez les patients aux urgences sont freqies:
4 a 8 % des patients ont des hémocs prélevées &c @ais négatifs
10 % vrais positifs
5 % contaminants
0,3 % des patients positifs étaient sortis ....

Les hémocs sont notre gold standard pour | instant

% faux négatifs: bactéries viables lors du préléxsnavec flacon stérile
Long délais pour le clinicien

Cout si nombreux contaminants + vrais neg:

0 hémocs si apyrexie, no SIRS,

CRP /PCT/ other biomarker bas

La sensibilité des signes/scores clinica
biologiques est faible
leur spécificité est bonne ID bacter, Pi

4 Avenir: nouveaux biomarkers précoces
voir doctor/test (bacti Diag

Blood culture-based diagnosis of bacteraemia: state of the art

0. Opota’. A, Croxatm'. G. Prod’hom' and G. Greub"*

1) Institute of Microbiology and 2) Infectious Diseases Service, University of Lausanne and University Hospital Centre, Lausanne, Switzerdand

Abstract

Blood culture remains the best approach to identify the incriminating microorganisms when a bloodstream infection is suspected, and to
guarantee that the antimicrobial treatment is adequate. Major improvements have been made in the last years to increase the sensitivity
and specificity and to reduce the time to identification of microorganisms recovered from blood cultures. Among other factors, the
introduction in clinical microbiology laboratories of the matrix-assisted laser desorption ionization time-of-flight mass spectrometry
technology revolutionized the identification of microorganisms whereas the introduction of nucleic-acid-based methods, such as DNA
hybridization or rapid PCR-based test, significantly reduce the time to results. Together with traditional antimicrobial susceptibility
testing, new rapid methods for the detection of resistance mechanisms respond to major epidemiological concerns such as methicillin-
resistant Staphylococcus aureus, extended-spectrum P-lactamase or carbapenemases. This review presents and discusses the recent
developments in microbial diagnosis of bloodstream infections based on bloed cultures.

Clinical Microbiology and Infection @ 2015 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All

rights reserved.
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WBC count > 12,0004L or < 4000
or normal with > 10% immature forms

PCR or PCT > normal valye sbD)
Hyperglycemia > 7./mol/L without diabetes

Creatinine increase > 44u2nol/L
INR>1.50raPTT>60s
platelelet < 100,00Q4L
Hyperbilirubinemia > 7@mol/L
Hyperlactatemia > 1 mmol/L30

BLOOD CULTUR
DEPENDENT PCR + Sequencing!
DIAGNCSIS e

Automatad systems

DIAGNOSIS
FROM WHOLE
BLOOD

PCRIESIMS |
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