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Infection and Sepsus

» It’s a bit of a problemand we don’t s

be doing very well

increasing
ns since antibiot

sistant bacteria

tion we need to know what




Everything starts wi
definition

» Sepsisis an ancient Greek term
mposition’

ibed it perfectly:
ed by humor afflux, mak e
ish. One can die because of this...’
faster sedimentation of the form

od’

&




So lets imagine......

Feverish,
[acnycaraic
ana unwell

oout it depends a little

ch century you live .




Two golden ages of Sepsis

14th Century

» Make an assumption they
are septic (Greek definition)

» Put to bed and wash with
vinegar

» Blood letting
» Eat bread, fruit and veg
» Try

» Tie a hen around their waist

» Drink their urine

» Warmtreacle and beer

21st Century

Make an assumption they
are septic (give antibiotics)

Put to bed and wash with
chlorhexidine

Tolerate a Hb>60g/I
Start early nutrition
Try

» Activated Protein C

» Talactoferrin (breast milk)

» Steroids



What has changed?

» The clinical definition of sepsis in ancient Greece or Kyiv today:

» Is highly non-specific

» Does not isolate when the septic process started

sing it

roved markedly
species

nostic uncertainty
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The yield from blood cultlres
are negligible

© CRITICAL CARE

RESEARCH Open Access

Quality of blood culture testing - a survey in
intensive care units and microbiological
laboratories across four European countries
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When we are sure... not

» ARISE: 1600 patients with severe sepsis, 38% cultures were

positive

» PROCESS: 1351 patients with severe sepsis,

with severe sepsis, 5

| European study): 1177 patients
athogen identified (39%)

s with Septic Shock - 37% had

(Kumar Crit Care Med Zﬁl




So why is that? .

» Often prior use of antibiotic
» Viral aetiology
ture technique
.g. pneumococcu
Ilture is approximately 40%




They make no differ

» 414 patients in ED with pneumonia
» Blood cultures taken and antibiotics starte
s positive (26/414)
therapy, though 8 cou

Kennedy et al. Annals of E. Medicine 2005




They make no differe

» 760 patients with community pneumoni

ive
ep down in antibioti

wed the recommended

Cambell et. 2003



No other area tolera
this level of imperfection

» Cardiologists would not stent all with chest pai

roponin T 90% sensitivity with

hrombolyse everyon
‘chemotherapy’to

iotics to everyone who may




Perhaps because...

A retrospective cohort analysis of
760 patients with severe sepsis*

31% received inappropriate
antibiotic treatment

In 58%, therapy was delayed

42% had resistance to the
antibiotic administered

Patients who progress to septic shock have a 7.6% increase in
mortality every hour while not on appropriate therapy**

* Shorr AF et al. Crit Care Med.2011;39(1):46-51. *Kumar A et al. Crit Care Med.

2006;34(6):1589-1596.




How big a problem is
empiric prescribing?

» Pneumonias comprise the largest single group (22.

acquired infections in UK.

ent is piptazobactam or
sceptibility and these
have been covered by amoxicillin-
cillin or amoxicillin.
-tazobactam or imipenem amounts to
70 of cases and over—tre‘n 27-49%.




Not just the UK

» European study of 3,147 ICU admissions id
infection (clinically or microbiologically d

n antibiotic

hospital infection
s where antibioti

e was the same if infecti
0.7 days)

nty was low, antibiotics continued

have been saved in the 4 month study

SOAP St Care Med 2006
Levinet Med 2012




what’s t
al?




Quite a lot really...

» Simple diarrhoea, rash etc

d nephritis and cholestati

irment — potentiati

(C.difficile infection)

to develop drug resistance




Antibiotic resistanc'

» The liberal use of broad spectrum

IS rapid rise of highly

e World

biggest challe

ming decades
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UK from 2010-201

iptazobacta

eropenem use
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E.Coli resistance to cephalosporins

2001-2013

Percentage resistance

- < 1%

1to < 5% &}‘
S5to < 10%
10 to < 25%

Hl 25 to < 50%
- = 50%

No datareported orless than 10 isolates
1 Notincluded

mm Liechtenstein
Luxembourg
Malta




Intensive Care Meaed (201 2) 38:1930-1945
DOI 10.1007/500 13401 2-26959
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France
206 patients

MDR=67 (33%)
XDR= 16 (8%)
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Spain

70 patients
MDR=29 (41%)
XDR= 11 (16%)
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Cost of multi-resist

European Union
population 500m

25,000 deaths per year

2.5m extra hospital days

Overall socetal costs
(€ 900 milhon, hosp. days)
Approx. €1.5 billion per year

Thailand
population 70m

>38,000 deaths

>3.2m hospital days

Overall societal costs
USS 84 6-202.8 mill. direct
>US$1.3 billion indirect
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ill not address this growing problem




There seems to be a

Drive to spot and
treat sepsis
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We desperately nee

» ldentify the pathogen faster and more r

you (or Sir Alexander Flemming) can

matory response i

s are pro-calcitonin or C-

ng very fast indeed .




Where are we now?
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Any evidence?

» Kerremans et al J.Antimicrob Chemo 08

» Prospective RCT of 1498 patients with positi

from sterile compartments

etection (Vitek2) vs s

d by 13h and 20h fo
(P<0.001)

ics.
of stay and mortality

ber of protocol viol.(~1 5%)
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Any evidence?

» Galar et al J Infec 2012.

» 290 patients with positive culture guided by the res

» Comparedto 284 historical controls (bit of a fla

ensitivities 9.4 h (¥1.2)

8hr of culture of specimen:
4.6 vs 10.1days *16.3 p=0.003
ion7.9% vs 14.4% p=0.017

estigations

;402 vs €15,990




Any evidence?

» Huang €

> A pre-pQEs T VAR lture
MALDI- bial
Steward %

» 256 pre E 0.4

» Timeto « D1

» Reducec s, P <.001

» Reducec

» Reduceq



Having said that

» All these studies have fairly major method
flaws
anism being culture
e to ID an organis

rt of benefit we would like to

er of what is possible




What about pre-cult
techniques?

» Promise of much faster turns aroun

including bacteria, fungi

tibiotics
tional trials

does not equal infection:




IRIDICA

©New PCR/ESI MS developed by Abbott




IRIDICA

PCR/ESI-MS







The RADICAL Study

Rapid Diagnosis of Infection in the Critically lll,
a Multicenter Study of Molecular Detection in
Bloodstream Infections, Pneumonia, and Sterile
Site Infections

Jean-Louis Vincent, MD, PhD, FCCM'; David Brealey, MD? Nicolas Libert, MD?

Nour Elhouda Abidi, MD* Michael O’Dwyer, MD’; Kai Zacharowski, MD?;

Malgorzata Mikaszewska-Sokolewicz, MD’; Jacques Schrenzel, MD? Francois Simon, MD?;
Mark Wilks, PhD?; Marcus Picard-Maureau, PhD'’; Donald B. Chalfin, MD, MPH';

David J. Ecker, PhD''; Rangarajan Sampath, PhD''; Mervyn Singer, MD?;

the Rapid Diagnosis of Infections in the Critically Il Team

» Critical Care Mé@li€ime. August 2015



Methodology .

» To compare the performance of PCR/ESI-

standard hospital culture techniques

ective, observation

y adult patient u

e team being investi




Of the 625 blood sampl’

Culture |PCRI/ESI-
MS

" 68 228
Positive (11%) 0 (36%)

557 397
(89%)  (64%)

Negative

has a yield 3x that of culture

yod culture rate similar to literature




Of the 625 blood cultures....

Culture
felale g BRI Positive Negative

Positive 55 173
PCRI/ESI (9%)  (28%)

2/ Negative 13 384
(2%)  (61%)

oredictive value: 97%

predictive value: 24%

ivity: 81% Specifici.



A little caution...

» Sensitivity and specificity are about

comparing to a gold standard

are standard but the

oblem as we start

rs and definitions

ure
onia

agnostics




ps its pickin
ant DNA*




L)rQs

Escherichia coli

Staphylococous aursus
Enterococcus faecium

Kiebsiella preumaniae

Candida albicans

Enterococcus faecalis
Psaudomonas aeruginosa
Enterobactar cloacas complax
Strepiococcus pyogenes
KilebsieNa oxytoca

Bacteroides fragilisthetaiotacmicron
Citrobacter koseri

Haemophilus influenzae
Streptococcus milis/pneumoniae
Morganeila morganii

Candida glabrata

Fusobacterium nucieafum

Hafria alvei

Stenofrophomaonas maltophilia
Streplococcus pneumoniae
Candida tropicalis

Finegoldia magna

Mycobacterium afmcanum/bovisicanattivtiuberculosis
Neisseria meningitidis

Raoultella omithinolytica/planticola
Rothia mucilaginosa
Acinetobacter baumannii

Candida parapsilosis

Citrobacter freundii

Streptococcus oralis/ipneumoniae
Enferobacter cancerogenous
Escherichia vulnens

Gamealla morbillorum
Granulicatella adiacens
Helicobacter ceforum; Helicobacter pylori
Klebsiella varicola

Laclobacilius acidophilusfamylovorus/crispatus
Lactobacillus fermentum
Lactobacillus gasseri

Lacfococcus lactis

Micrococcus luteus

Prevotella denticola

Roseomonas gilardii

Shigella boydii

Staphylococcus lugdunensis
Streptococcus agalactiae
Streptococcus pseudopneumoniae
Clostridium paraputrificium

Listeria monocytogenes

Yersinia enferocolitica
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Organisms within the blood

Escherichia coli
Staphylococcus aureus
Enterococcus faecium
Klebsiella pneumoniae
Candida albicans
Enterococcus faecalis
Pseudomonas aeruginosa
Enterobacter cloacae complex
sireptococcus pyogenes
Klebsiella oxytoca
Bacteroides fragilis/thetaiotaomicron
Citrobacter koseri u PCR/ESI-MS
Haemophilus influenzae
Streptococcus nﬂa’ﬂsfpneumnmae . Culture
Morganella morganii
Candida glabrata
Fusobactenum nucleatum
Hafnia alvei
Stenotrophomonas maltophilia
Streptococcus pneumoniae
Candida tropicalis




Replicate sampling .

» 169 had replicate blood sampling (e.g. 2

venepunctures)

rdancein 83%

in 55%

2 sites (e.g. respira

cein 57%

ein 12%




Independent case reviev'

» A panel of 3 doctors, independent of the trial

reviewed results

ment if the PCR/ESI-M
scription if they h

CR/ESI-MS result would have

on

he PCR/ESI-MS resu.positive



Final thoughts .

If implemented carefully, the

ionise the way

epsis in awa

n for decades







Of the 185 respiratory s 55

PCR/ESI-MS
Positive

104 68

Negative (56%) (37%)

Perrormar

Positive  Negative

Positive 68 49
PCRI/ESI- (37%) (26%)

MS Negative 13 55
(7%) (30%)

edictive value of 81%



Where is the Staph. Epi?

B pcRr/ESI-MS
. Culture

nants (excluded from analysis)




UK Blood Stream Isolates 11=12

UK Blood Stream Isolates 2011-2012

E.coli

S.aureas
Klebsiellaspp
Eterococcus spp

Pseudomonas spp

Streptococcus
pneumoniae

Proteus spp

Acinetobacter spp

20
Percentage




Samples taken

» Simultaneous samples for PCR/ESI-MS paired
with:

» Blood culture

cheal aspirate

ile body cavities

m and faeces

were frozen and batc

Wed



8 European Centres

» University College London Hospitals,

London

Grace, Paris
arsaw

nkfurt




Results

» 543 patients recruited — 529 included in an IS

» >900 samples taken

amples

ar lavages




Characteristics

» Age 60.4 £ 18.8 years

» Gender
» Male 61.2%
» Female 38.8%

» Source of ICU admission
ncy Department 32%

Iment 22.1%
ys 75.4%




