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One size does not fit all.
Individual sepsis therapy in the
Emergency Room?

Peter Kanizsai

lead emergency physician
University of Pécs
Clinical Centre

Emergency Department
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The 5 Steps of Evidence-Based
Medicine

Research
evidence

Clinical
expertise

Patient values and
circumstances
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Evidence-Based Medicine: A
Unified Approach

Two approaches to using evidence to solve clinical problems, and how
to unify them.

by David M. Eddy

HEALTH AFFAIRE - Volume X4, Number |

2005
EBG (guidelines)
EBID(individual decisions)

YV V VYV

Daily examination of the patients
Daily drug and fluid chart assessment
Practice of adequate infection control
Daily revision of individual
treatment/nursing plan

University of Péecs, Clinical Centre, University Department of Emergency Medicine
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EECUAE

Secondary insult

Perfusion defect G o Individual reactivity
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‘Sepsis 4?
.Sepsis 3

‘ 2010-2016
Sepsis 2

2001-2010
‘Sepsis 1

1992-2001

SIRS
1992
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Surviving Sepsis .
Campaigne. 2013

SURVIVING SEPSIS CAMPAIGN BUNDLES

TO BE COMPLETED WITHIN 3 HOURS:

1) Measure lactate level

2) Obtain blood cultures prior to administration of antibiotics

3) Administer broad spectrum antibiotics

4) Administer 30 mL/g crystalloid for hypotension or lactate =4mmol/L

TO BE COMPLETED WITHIN 6 HOURS:
5) Apply vasopressors (for hypotension that does not respond to initial fluid resuscitation)
to maintain a mean artenal pressure (MAP) 2 65 mm Hg
6) In the event of persistent arterial hypotension despite volume resuscitation (septic
shock) or initial lactate 24 mmol/L (36 mg/dL):
- Measure central venous pressure (CVP)*
- Measure central venous oxygen saturation (Scvo,)*
7) Remeasure lactate if initial lactate was elevated*

*Targets for quantitative resuscitation included in the guidelines are CVP of 28 mm Hg,
Scvo, of 270%, and normalization of lactate.

University of Péecs, Clinical Centre, University Department of Emergency Medicine
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SPECIAL EDITORIAL

The Surviving Sepsis Campaign Bundle: @
- : 2018 update
S u rUIUI ng Se DS [ S ) "8 MRl M. Lovy", Lawra E, Evans’ and Andrew Rbodes!

Campaigne’ 2018
Bundedement

Measure lactate level. Re-measure if initial lactate is > 2 mmol/L

Obtain blood cultures prior to administration of antibiotics

Administer broad-spectrum antibiotics

Rapidly administer 30 mi/kg crystalloid for hypotension or lactate = 4 mmol/L

Apply vasopressors if patient is hypotensive during or after fluid resuscitation to maintain
MAP =65 mm Hg

University of Péecs, Clinical Centre, University Department of Emergency Medicine
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Score systems
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The beginning of personalized medicine
in sepsis: small steps to a bright future

Sepsis studies

Adaptive
immunity

Congenital
immunity
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single nucleotide polymorphisms (SNPs)

q_w M I F’ TLR’ Better bacterial kill, but higher
mortality of septic shock
~ TNF =)

C ut'.’:" o

especially when induced by
DAMP
SNP

AA genotype ADRB2 rs1042717 G/A polymorphism and
beta-blocker treatment:
» increased heart rate

Alleles Mortality

AA 48,7 % :
» more organ failure
AG 30,5 % » higher mortality
GG 295 9% But can be reversed by low dose steroids!

University of Péecs, Clinical Centre, University Department of Emergency Medicine
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Gene Expression Profiles Differentiate Between Sterile SIRS
and Early Sepsis

Soeven B Jobrsor, MIL® Marthew Lissaner, MID.® Graag V., Bochicekio, MIY, MPH®
Richard Moore, M2, PRI F dlan ¥, Cross, ML aad Thomas M, Scalea, MED#

Annah of Tugery « Wolume 245, Mumbed 4, Apil 2007

12,782 genes (23.4%) with different expression within 0-48 hrs in sepsis
compared to SIRS

Innate immunity: via TLR és MAPK

Citokine receptors: IL22 soluble receptor, citokine-citokine receptor interaction, IL-1R signal transduction

T-cell differentiation: Interferon Signaling Pathway, TH1/TH2 Differentiation Pathway, IL-12 and STAT4 Dependent
Signaling Pathway

Protein synthesis regulation: apoptosis, elF-4E and p70 S6 Kinase Pathway

University of Péecs, Clinical Centre, University Department of Emergency Medicine
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RESEARCH Open Access

Genome-wide transcription profiling of human
sepsis: a systematic review

m
iiii
i
il g \

!-::T Tl —— | E W Benjamin M Tang'~", Stephen J Huang', Anthony 5 McLean'
- | i ——
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e : Results: We identified 12 cohorts consisting of 784 individuals providing genome-wide expression data in early
. [ F:.":..__ and late sepsis. Sepsis elicited an immediate activation of pathogen recognition receptors, accompanied by an
e | Fe———— increase in the activities of signal transduction cascades. These changes were consistent across most cohorts.
e ! — However, changes in inflammation related genes were highly variable, Established inflasmmatory markers, such as
1 egerintet o i pacaany s turnour necrosis factora (TNF-a), intedeukin (IL)-1 or interleukin-10, did not show any consistent pattem in their

gene-expression across cohorts. The finding remains the same even after the cohorts were stratified by timing
{early vs. late sepsis), pahent gmups ipae::!iatrlc vs. adult patients) or settrngs {clinical sepsis vs, endotoxemia
mu:-u:lEHl Neither a disti . ; ion from a pro-inflammatory to anti-

Conclusions: Sepsis related inflammatory changes are hit_‘ﬂ'ﬁl].-' variable on a transcriptional level. We did not find
rong genomic evidence that supports the classic two phase model of sepsis.

PRR, signal trasduction: similar
Inflammatory citokines (TNF, IL-1, IL-10): totally
inhomogenous activation

University of Péecs, Clinical Centre, University Department of Emergency Medicine
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Host genetic variants in sepsis risk: a field e
synopsis and meta-analysis

Hongdang Lu’, Cialin Wen', Xu Wang'?, Lebin Gan'™, Juan Du’, Ranhui Sun’, Ling Zeng', Jlarwin ang"
and Angiang Zhang''@

» 349 eligible articles focusing on 405 variants of 172 distinct genes.

» 29 variants of 23 genes significantly associated with the risk of sepsis
(8 for PRRs, 14 for cytokines, 1 immune-related gene and 6 variants
of other genes)

» Several genetic variants that could influence the susceptibility to

sepsis

University of Péecs, Clinical Centre, University Department of Emergency Medicine
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Prospective Testing and RBedesign of a Temporal Biomarker Based Risk @,,ﬂ“
Model for Patients With Septic Shock: Implications for Septic

Shock Biology

Hixtor B. Wong dbis planalie 7. Cvijanovich®, Nick Anag® Geodlrey L Allen ®, Neal | Thormas i

Michael T, Bigham®, Scott L Wedss ™, Julic Flzgeratd ", Paul A Checchia ', Ketth Meyer!, Michael Quasney ®,
Mark Hall!, Balner Gedelt ™ Robser | Frefshear ™, Jelfrey Nowak ° Shelchar & Raj ®, Shira Gerz 9, Kell Howard 2.
Kelli Harmen ®, Pagrick Labim *, Erim Frank®, Kimberby W, Hart ", Chiristopher | Lindsed] "

excessive
inflammation

Based on measurements on day 1. and 3. temporal version of
- Interleukin- 8 (IL8) the pediatric sepsis
= Cchemokine ligand 3 (CCL3) biomarker risk model
= Matrix metallopeptidase 9 (MMPS8) (tPERSEVERE) modell

| strong
immunosuppression

High mortality in each case but with different causes!

University of Péecs, Clinical Centre, University Department of Emergency Medicine
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Insult Uncontrolied infection/major trasmaftirculatony shocktissse necrosisfapoptosisfanaphylaxia Insult Uncontrolied infection/major trasmaicirculaton shocktissuee necrosisfapoptosisfanaphylaia
l PAMPs DAMPs l PAMPL DAMP
Trigger LPS, LTA, lipoproteins, peptidaglycans, bacterial DNA etc. | | HMMGB-1, heat-shack protein, DNA, urlc acid, ete. Trigger LPS, LTA, lipoproteins, peptidaglycans, bacterial DMA ctc. | | HMGB-1, heat-shack peatein, DNA,u
w A w
Complex pratein systems Vascular apd tisue colls Blond and lymphatic calls Complex pratein systems Vascular apd tsue cells
8 e & 8 e
'1.3 & o @ s o o
Sensors and qﬁuﬂ Sensors and qﬁuﬂ
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Complement  Coaguiation Endnﬂwlal rparum Adipose || Grandocytes m.:pmgm Lymgphocytes Complement  Coaguiation Endnﬂwlal rparum
yFlem Tystem nigsue iT-uﬂi.B-ulu.l yFlem Tystem cells
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Cha, APPT, Ersthathaelal Agute phade Cytokines! chemokne Codl surface Cha, APPT, Ersthathaelial Agute phade Cytokines! chemokne Coll surface
Madiators and C3a, PFT stress responge: || neactants: Soluble recepbors: markirs: Madiators and C3a, PFT stress response: || eeactants: Soluble recepbors: markirs:
bi e C5aR, AT ELAM-1, CRF LER JL=6, IL-8, IL=5, FL-10 mHLA DR, bi e C5aR, AT ELAM-1, CRF LER JL=6, IL-8, IL=5, FL-10 mHLA DR,
L C5b-9, Prodein C BCAM-T, PCT, #Le. MIF, HMGET, sTHE, CDba, COHE, L C5b-9, Prodein C BCAM-T, PCT, #Le. MIF, HMGET, sTHE, CDba, CDHAB,
[ ol 8 Selecting, uPAR, sTREM-1, 2ic. C5af, atc [ ol 8 Selecting, uPAR, sTREM-1, 2ic. Chaf, etc
&, r] &, r]
W W
Cardiovascular  Kidney Liver Cardiovascular  Kidnay Liver
Impact on Impact on
organ function organ function
Dlgurial Excretory Dlgurial Excretory
Anuria failee Anuria fallee
Effective source contral Ineffective source contral Effective source contral Ineffective source contral
Quicome Mosmalization of biomarker sbnormalities Perskstence of biomarker abnormalities Quicome Mosmalization of biomarker sbnormalities Perskstence of biomarker abnormalities
Rescution of cegan dysfunciion; recoveny Wultiphe organ faslkure: death Resclution of cegan dysfunciion: recoweny Wultiphe organ faslkure: death

University of Péecs, Clinical Centre, University Department of Emergency Medicine
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of Semsis Septic Multiorgan Failure and Overall Prognosis ’:Wf
E = —if— Ronsurers (n=4)
—i— Surdvors RT3
W a )
% 301 Absolute value < 0.5 ng/ml OR
g ’ a decrease >80 % of the peak value
3 - J

» Procalcitonin concentrations were most closely correlated with the
"”";i“:l development of septic multiorgan dysfunction syndrome.
sl > Persisting procalcitonin levels greater than 1.0 ng/mL beyond the first week

after disease onset strongly indicated nonsurvival and were significantly better
than CRP in assessing overall prognosis (P<.001).

University of Péecs, Clinical Centre, University Department of Emergency Medicine
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procalcitonin in surgical and medical patients with
septic shock Crit Care Med. 2006, 34:102-107

Medical patients: Surgical patients:
SIRS PCT: 0,3 ng/ml (0,1-1) SIRS PCT: 5,7 ng/ml (2,6-8.35)
Septic shock PCT: 8,4 ng/ml (3,6-76) Septic shock PCT: 34 ng/ml (7-76)

1060 I 10D I
Medical patients = PAMP and maybe DAMP
Surgical patients= clearly DAMP and maybe PAMP

! ]
o 1| 1ng/ml, sens: 80% - spec: 94% 3 !_I_9,7 ng/ml, sens: 91% - spec: 74%
i) 20 40 -ﬁl'-l B0 100 o 20 40 60 BO y [4]
100 -5 pacicity 100 -8 pecificity

University of Pecs, Clinical Centre, University Department of Emergency Medicine



COLOMRS .*-f*;-.
of Sensis A

https://myheart.net/heart-disease/heart-failure/

Mesenteric Acute
ischaemia inflammation

Anker SD, Egerer KR, Volk HD, Kox W], Poole-Wilson PA, Coats AJ. Elevated soluble CD14 receptors and altered cytokines in chronic heart failure. Am J Cardiol 1997; 79: 1426-1430.

University of Péecs, Clinical Centre, University Department of Emergency Medicine
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The role of procalcitonin in acute heart failure patients

Martin Mackel™* @, Julia Searle” and Alan Maisel®

Figare 1 Proposed future use of procalitonan @ stule heart faikire (AHF) wsing the cut-offs currently imvestigated in the IMPACT study, Established
cut-offs are Isted in Table 1. BNP, brain natriuretic peptide; ED. emergency departmeent; ME-proANP, midregional pro-atrial natruretic peptide; NT-

proBhP. N terminal pro brain natriuretic pentide.

Clinical evaluation:
Suspected AHF
MA-proANP < 300 pmol/Lor | | MR-proANP > 300 pmol/L or
BNP £ 350 ng/ml or BNP> 380 ng/mlor
NT-proBNP < 1800 g/l NT-proBNP > 1800 ng/l
| Procaldtonin{PcT) | | Procaldtonin(PcT) |
Use establishedcutoffs for | | $0.2ngfml | | =0.2 ng/m|

decizion making

Avoid dehydration, monitor
volume management

University of Pecs, Clinical Centre, University Department of Emergency Medicine
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Reassesarmant after 1 hour
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Review Article
( Septic shack resabred Advanced Hemodynamic Management in
Reassessenent after 2 hours Patients with Septic Shock

Mo

Bernd Saugel," Walfgang Huber,” Axel Niorhaws,” Stefan Kluge,'
............... Braniel &. Rewter,' and Julia ¥. Wagner'

-

Mo Yis
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IVIWT > 10 ml kg

it}
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Fluid challenge
crystalloids
500 m 1S 30 main

Initial values?

he

* Fluid responsivencss

merease in U] 2 15% or

increase in MAP = 15% ar

inereass in ]+ increase

- LI

Individual figures?
Are you OK with 140/85?

Contlnue Norepancphring +
nnmpincphrim dohatamene

in MAP = 20% I

University of Péecs, Clinical Centre, University Department of Emergency Medicine
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Sex-Specific Characteristics of the Microcirculation

Aqihors Aurthors andd afflliations

verginia H, Husbey = | Scoit 5 Kemp

Chapler

- T1E
First Onling: 27 July 2018 o

,...focusing on the constituents of the microcirculation identifies what is known
presently about the role sex plays in matching metabolic demand with microvascular
function and areas requiring additional study. Many of the identified sex differences
are subtle and easily ignored. In the aggregate, though, they can profoundly alter
phenotype, especially under stressful conditions including pregnancy, exercise, and
disease states ranging from diabetes to heart failure.”

University of Péecs, Clinical Centre, University Department of Emergency Medicine
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(i) Infection, SIRS,
(1) PAMP, DAMP
(ii) Innate, adaptive
immunity Immune
status
dependent

SUTEETY; [rauma, burn g,

I-R injury, and so forth

(i) DOV, imbalance

Multifactorial

Severity and outcome

[a)

Adjuvant
therapy

{ Immunoglobulins,
steroids, EC-treatment, and so forth)

Organ support

(IPPV, hemodynamic, renal, nutrition, and so forth)

Source controf
{antibiotics, surgery, invasive radiology) Rewview Article
Sepsis: From Pathophysiology to Individualized Patient Care
Resuscitation

{Oxygen and fluid therapy, cathecholamines, transfusion, and so forth) PTIRE S PIT SSIERTRRE SPRULT RSV PEL PR PIAN S

JImmun Res, 2015, AID:510436

University of Péecs, Clinical Centre, University Department of Emergency Medicine
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https://www.sott.net/article/318261-Dr-Justin-Sonnenburg-Is-a-disrupted-gut-microbiome-at-the-root-of-modern-disease

University of Pecs, Clinical Centre, University Department of Emergency Medicine
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The role of the microbiome in human
health and disease: an introduction for
clinicians

Vincent B Young

Influence on: Influence on:
motility neurotransmitters
secretion stress/anxiety
nutrient delivery mood
microbial balance L behaviour

viruses,

ithelium
epitheli fungi

bacteria

University of Pecs, Clinical Centre, University Department of Emergency Medicine
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Needs of host organism
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Possible sites of intervention

Approach

Antibiotics

Bacteriophages

Probiotics (single specias)
Multispecies/designer
Ccommunities

Prebiotics

Synbiotics

Mutritional therapy

Community replacement,
“microbiota restoration”

Rational

Target specific members or groups of the microbiota and
suppress them, allowing expansion of desirable species

Use naturally occurring bacteral viruses bo target specific
members of a community that are disnuptive or are carmying out
pathogenic processes

Replace a presumably missing organism and thus a missing
fumction in the form of an organdsm

As with single species problotics, use a collection of organisms to
replace a missing function in the microblome

Supply a complex food product loften carbohydrates) that ks
not digestible by the host to stimulate specific members of the
microbdota. The preblotic ks meant to be metabolized by the
microbiota to compounds benehicial to the host

Supply & complex of a microbe or microbes along with a preblotic
that Is meant to be used by these organisms replace a missing
function in a microblome

Complete redesign of a diet to promote beneficial microbial
communities and function

To restore a "deficient™ microbiota, barvest a presumably normal
microbdota from a healthy person and adminisber 1L to a patient

Example

small inbestinal bacterial overgrowth
Hepatic encephalopathy

Pathogen targeted therapy to spare
the microbiota from collateral damage
Sacchromyces bowlardifor prevention
of antiblotic associated diarrhea

Feces derved communities,
multispecies

Inulin, resistant starch

Low FODMAP diet for IBS, Exclusive
enteral nutritional therapy for IBD

Fecal transplantation

FODMAP=fermentable oligosaccharides, dissccharides, monosacchaides, and pabyols; 1BS=imitable bowel syndsome:; IBD=inflammatony boesl diseass,

University of Péecs, Clinical Centre, University Department of Emergency Medicine
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SPECIAL EDITORIAL

The Surviving Sepsis Campaign Bundle: ==
2018 update

S U rU|U| ng S e D S i S ) "8 MRl M. Lovy", Lawra E, Evans’ and Andrew Rbodes!
. @
Campaigne’ 2018

Measure lactate level. Re-measure if initial lactate is > 2 mmol/L Weak recommendation, low quality of evidence

Obtain blood cultures prior to administration of antibiotics Best practice staterment

Administer broad-spectrum antibiotics Strong recommendation, moderate quality of evidence

Rapidly administer 30 mi/kg crystalloid for hypotension or lactate = 4 mmol/L Strong recommendation, low quality of evidence

Apply vasopressors if patient is hypotensive during or after fluid resuscitation to maintain Strong recommendation, moderate quality of evidence
MAP =65 mm Hg

University of Péecs, Clinical Centre, University Department of Emergency Medicine



COLOURS S
of Sensis i Ng/

Antibiotics vs microbiome

University of Pecs, Clinical Centre, University Department of Emergency Medicine
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Inpatients from January 1, 2011 to May 31, 2014
n = 15,041,827)

F

Ol Ressscen Critcal Care. | Z CHEST e

s

F

Adult patients with ICU stay

Effect of Procalcitonin Testing on () b il
Health-care Utilization and Costs in )
Critically Il Patients in the United States S
Robert 4, Balk, MO Sameer 5, Kadr, MDy Shen Cao, POy Scpdt B Robinson, M4, M) Cralg Liplin, M5; L
and Samuel A, Bormapte, MO, B0 ¥ i
N?'IHZ;T mlaiﬂﬂ PCT cohort excluding
M= 67147 patients receiving PCT
CHEST 2017; 151(1):23-33 B loast 2 days prior 1o
the day of ICLU admission
(= 57.519)
1-2 PCTs and first PCT
within 1 d of ICLU admission

(n = 34,989)

¥ r

Propensity score-matchad Propensity scora-matched

Mon-PCT cohort PCT colort
(n = 98,543} {n = 33,569)
(570 hospitals) (286 hospitals)

University of Pecs, Clinical Centre, University Department of Emergency Medicine
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TABLE 7 | Matched Quisomes WiRout Regressian AdRmtment

L b @ BT Ao, i
| iy of 3CU Rammmion Ho dc T
|9 = 1155 Swrharg] = = OB BT Sarburees] Df¥erorew

et bl b | ey W i i O PO we Ha PCT, F ek
oS, d 10% 104 ko 10.6 1.8 12750 12.9 =g} =g o= 2 <
DERY LS, d e Y ] AR 4T BN ] 5.5 00 b4 -5, T -0, ke 0.7 <
Tkl oot § 5513 B A6 o 25 R 33064 32,898 0 1D 429 = 7650 8050 o = 7,201 M > Decreased LOS and ICU LOS
DR oo, § [F-FE] 16,560 fo 17065 21 .63 21439 ko 21 A2 4,816 5140 bo -4, 45T < 0]
Prarmacy oo, § 3866 3,604t 4,008 4509 2,594 60 5,404 733 90t 527 < .001 )
Artiionsc coat, § 833 768 1o 857 235 911 8o 961 _1a3 1T - < .00 > Lower hOSpIta| costs
Laieorainry s, § 1457 LA4Z in 1472 L71a L6597 ko 1724 ~E5} = Ik b = FX3 « (M
Rogm aned board e ) 12,053 o 12,370 LS X7 15,254 6o 15,500 =1 1&7 -3, M5 ko~ .58% = 0] Less total antibiotic eX osure

oo, 3
Tipbal Enbibsobc 149 14,7 k6 150 17.3 1Tk 17 A -4 ~&: ba ~2.3 o« 0 > p

enposure’
Irpatsen mortaliy 19 % 1B R 197 18, 100 5 18 1.0% 0 ke 1.5 = 011 3 H
e ity et ot el i ek s » More patients to be discharged to home
Lt ] [ %o ) .1 o b L L [ E Y 0.0% DAdRp 3 MBLT
Gt her 1.7, 1Li6n 1.9 (L 15686 1.7 - L1 @b 3.3 122
Tearaler 1.7 12210 201 5.1 14950 154 _15% 3080 -20 - 001

SNEICILTE
Tramier to dcute cany (% 590064 7.2% Fhmara — T ~i3m-07 < .00

University of Pecs, Clinical Centre, University Department of Emergency Medicine
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Precision medicine

TRADITIONAL MEDICINE vs. PRECISION MEDICINE

Traditionally, radiation, chemotherapy, and surgery were the only means by which doctors could treat cancer.

i ; With precision medicine, doctors use a patient’s genes to uncover clues for treating the disease.
e RADLATIOM AENETICE
J d?mruge of dhiSiroy - * Lol cancer-
: '_ "Eiéj.‘ CAEING Qenes
CHEMOTHERAFY
: H HAMUROTHERAPY
: c:mm J - + Idestity ways bo
1 g customize reatment
= : SURGERY . : » Fireel winys 1o tam
[ -lspeH:::\-errl * Oporatn on part I e ITERTHN: Syraheim o
of the h-:-n;,rr :::H \ : - + Personalire testinem
diagnoas ! wth mveme-activating
| = @ @ @=
: L / TARGETED THEHAFIES
% . = Drugs tem specific
— - —. ¥ pnes oy o Ol
i Genomic jusceplibling + TRASTENAL TRl
m Proedict @ ioagsins
m Predict sdhesrss reachions

https://healthmatters.nyp.org/precision-medicine/
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