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Antibiotics for sepsis- is each
hour of delay really important?

Matgorzata Mikaszewska-Sokolewicz
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“Each hour’s delay in initiating antibiotics costs

lives”

Intensive Care Med (2004) 30:536-555 B
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C. Antibiotic therapy

. Intravenous antibiotic therapy should be *-,tartcd within

the first hour of recognition of severe sepsis, after

appropriate cultures hdve been obtained.
Grade E.
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Surviving Sepsis Campaign: —
International Guidelines for Management Ostrava 2018
of Sepsis and Septic Shock: 2016

Andrew Rhodes'”, Laura £, Evans®, Waleed Alhazzan, Mitchell M. Lewy* Massimo Antonell, Ricand Ferrer,
Anand Kurnar”, Jonathan E. Sevransky®, Charles L Sprung®, Mark E: Munnally’, Bram Rochwerg’,

Gordon 0. Rubenfeld'® Derek C. Angus'’, Djillali Annane', Richard J. Beale™ Gecffrey ). Bellinghan'®,
Gordon A. Bemard '’ Jean-Daniel Chiche'®, Craig Coopersmith, Daniel P De Backer!?, Craig J. French'S,
Seitara Fujishima'®, Herwig Gerfach®™, Jorge Luis Hidalga®, Steven M. Hollenberg®, Alan E. Jones®™,

Dilip R Karnad™, Ruth M. Kleinpell®, Younsuk Koh™, Thiago Costa Lisboa® | Flavia R. Machado™

John J.Marini®®, John C. Marshal P John E. Mazuski®', Lauralyn A Mcintyre® Anthony 5. McLean™,
Sangeeta Mehta®, Rui P Moreno™, John Myburgh® Packo Navalesi®?, Osamu Mishida®, Tiffany M. Osbom?,
Anders Perrier’™. Colleen M. Plunkett™, Marco Rarier™™, Christa A, Schorr™, Maureen A Seckel!’

Christopher W. Seymour™, Lisa Shieh®™, Khalid A Shukr®, Steven Q. Simpson™, Mervyn Singar®,

B. Taylor Thompsen™, Sean R Townsend =, Thomas Van der Poll*?, Jean-Louis Vincent™, W. Joost Wiersinga™,
lanice L. Zimmerman®' and & Phillip Dellinger?

CONFERENCE REPORTS AND EXPERT PANEL

D. ANTIMICROBIAL THERAPY

1. We recommend that administration of IV antimi-
crobials be initiated as soon as possible after rec-
ognition and within 1 h for both sepsis and septic F
shock (strong recommendation, moderate quality S
of evidence; grade applies to both conditions). FORUM FOR SERSIS
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TO BE COMPLETED TO BE COMPLETED
WITHIN 3 HOURS: WITHIN 6 HOURS:

1) Measure lactate level. 3) Apply vasopressors (for
hypotension that does not respond
to initial fluid resuscitation) to
maintain a mean arterial pressure

i
H
*
H
1

Ostrava 2018

2) Obtain blood cultures prior to
administration of antibiotics.

|3} Administer broad spectrum antibiotics. | (MAP) 265 mm Hag. _ _ e s e e
; Surviving Sepsis - £
4) Administer 30 ml/kg crystalloid for 6) In the event of persistent Campai gn _f- BUNDLES
hypotension or lactate =4mmol/L. hypotension after initial fluid L ————
“Time of presentation” is defined as administration (MAP < 65 mm Hg)
the time of triage in the emargency or if initial lactate was >4 mmal/L, TABLE A1
department or, if presenting from another re-assess volume status and DOCUMENT REASSESSMENT OF VOLUME STATUS AND
care venue, from the earliest chart tissue perfusion and document TISSUE PERFUSION WITH:
annotation censistent with all elements of findings according to Table 1.
severe sepsis or septic shock ascertained 7. Re-measure lactate if initial lactate EATHEF:

through chart review. clexiited. . F!epeat focysed exam (after _inilia] fluid resusr::'rtatinn}_ inqlu{_‘ing vital
signs, cardiopulmonary, capillary refill, pulse, and skin findings.
OR TWO OF THE FOLLOWING:
* Measure CVP

+  Measure Scv(P.

= Perform bedside cardiovascular ultrasound.

« Perform dynamic assessment of fluid responsiveness with passive leg
raise or fluid challenge.

@2016 Society of Critical Care Medicine, European Society of Intensive Care Medicine.
WWW_SUTVIVINZSepsis_ org
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Antibiotic may have harmfull effect:

ana Ostrava 2018
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Consequences

Quality-improvement programs are being

driven by financial penalty.

» CMS 2017 reimbursement driven by quality of services/ care
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Evidence is not compelling

ST

OsT_rcwcl 2018 -
* Randomized human studies would be unethical

* Qutcome of more severe infections is more time- sensitive than in
less severe infections

* At some point timing of antibiotics or any intervention will not impact
outcome
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* In severe sepsis and septic shock mortality is not caused by infection
but by physiological response to infection

* With every increase of SOFA by = 2 mortality rises by 10%
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Antibiotics should be given before sepsis with hypotension occurs as irreversible tissue damage may occur
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Duration of hypotension before initiation of effective antimicrobial
therapy is the critical determinant of survival in human septic shock™

Anand Kumar, MD; Daniel Roberts, MD; Kenneth E. Wood, DO; Bruce Light, MD; Joseph E. Parrillo, MD;
Satendra Sharma, MD; Robert Suppes. BSc; Daniel Feinstein, MD; Sergio Zanotti, MD; Leo Taiberg. MD; e

David Gurka, MD; Aseem Kumar, PhD; Mary Cheang, MSc O sTrach 201 8
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1] O,
Etiology of lllness in Patients with Severe Sepsis Admitted to the szﬂuﬁ ) &
Hospital from the Emergency Department ”i Sﬂuﬂg

Alan C. Heffner ! -3, James M. Hurtonz, Michael R. Marchich3. and Alan E. Jones?
"Division of Critical Care Medicine, Carolinas Medical Center, Charlotte, Morth Carofina

2Division of Infectious Diseases, Department of Internal Medicine, Carolinas Medical Center, Osfrﬂvﬂ 2{] 1 B
Charlotte, North Carclina } |

*Department of Emergency Medicine, Carolinas Medical Center, Charlotte, North Carolina

Single center study of 211 patients

Only 45% of patients admitted as sepsis has positive
culture

In negative culture group

* 44% has clinical infection

* 8% atypical

* 32% mimics

* 16% indeterminate

(CSFS
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Likelihood of infection in patients with @ oi Sensis

presumed sepsis at the time of intensive

care unit admission: a cohort study e |
Ostrava 2018

Peter M. C_ Klein Mouwenberg'™", Olaf L Cremer, Lonneke A van Vught®, David 5. Y. Ong'*", Jos F. Frenclen'™,

Marcis | Schultz®, Mare 1. Bonten™ and Tom van der Polf*

* Study performed in 2 ICU on population of 2579 patients

* “We determined the accuracy of the infection diagnosis made by
clinicians in the context of presumed sepsis upon admission to the
ICU and found that up to 43 % of patients treated for sepsis were
unlikely to have had an infection on post-hoc assessment. ” o
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* Antibiotic sensitivities are rarely

known before 36.
Chart Title
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* Inadequate source control increase
28 D mortality to 42,%regardless of
appropriateness of antibiotic therapy

* In vitro sensitivities may not be
effective in 1/3 proven G(-) infections
in humans
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“An analysis performed on 17,990 patients within the Surviving Sepsis
Campaign database saw no relationship between actual mortality and
antibiotic commencement for up to a 5-hour delay, regardles of place
geography, infection source, organ failures, hypotension (resolved and

unresolved), mechanical ventilation ......, “
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Chart Title * Each hour delay resulted in 7,6

increase in mortality

* 558 patients received
appropriate antibiotic therapy
before commencement of
hypotension- survival in group

was 52.2% ( lower than in those

receiving treatment within the

first 5 hours post -hypotension.)
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Qutcome is determined primarily by
patient and disease factors

Gram-negative bacteraemia; a multi-centre prospective evaluation of
empiric antibiotic therapy and outcome in English acute hospitals

J. M. Fitzparrick’, |. 5. Biswas’, |. D. Edgeworth’, | Istam’, M. jenkins’, R Judge’, A | Lavery®, M. Melzer’, 5. MorrisJones”,

E. F. Msuteba', |. Peters’, D. G. Pillay’, F. Pink’, |. R. Price”, M. Scarborough™, G. E Thwaites' ', B Tilley®, A. 5. Waller ™" and
M. |. Uewsyn""", on behalf of the United Kingdorn Qinical Infection Research Group

I} Departnent of dnfecious Diseses and Micrcbiolagy, Royal Seseer foumty Haspital, Baghion, 2) Centre for Clnical lnfecfon and Dingnastics Research,
Drepariment of Infec tous Tises e, Kings Colege London and Goy's and 5t Thomas' Hogbitds NHS Found ation Trust, Landan, 3] Debartmam of Micobolagy,
Sarrey and Sumex Heathoare NHS Trast, Redhil, 4) Depariment of Microbiobgy, Infedfon and Tropical Medicne, Heart of England NHS Trust
Birmingham, 5} Depastment of Micrdbivlagy, Plymouth Hespitnls NHS Truzt, Plymocth, §) Department of Clinka| Microbiokgy and Viedagy, UCLH NHS
Foundation Taus, 7} Diebariment of bnfiection, Barks Health NHS Trust, London, 8} Tredée! and infectious Dissaoe Linit Royal Livestiool Univermity Hopil,
Livmrbool ¥) Departmesnt of Microbilogy, Wiestem Susser Hospitak NHS Foundoion Trust, Chichester 10) NIHR Oxford Biomedical Ressanch Centre, John
Raddiff= Hospital, 11} Neffidd Deparsment of Medidne, Liniversity of Gorfisrd, Oxford and 1) Dirision of Medicine, Brighton and Sucsex Medial School
Falmer, UK

A recent prospective study of 679 adults with gram-negative
bacteremia in 10 English hospitals identified initial empiric therapy as
inappropriate in 34%, yet 30-day mortality was identical (15%).
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A Systematic Review of the Methods Used to Assess
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the Association between Appropriate Antibiotic
Therapy and Mortality in Bacteremic Patients

Jessina C. McGregor,' Shayna E. Rich,” Anthony D. Harris™ Eli N. Perencevich.™ Regina Osih,’ Ostrava 2018 .
Thomas F. Lodise, Jr." Rem R. Miller” and Jon P. Furuno® [ )

"Oregon State Lnvversity College of Phammacy Porfand; Departments. of Epideminlogy ood Prevertve Medicine and Wedicing,

Uriversity of Maryland Schood of Medicing, and oterars Atfairs Manylond Hesfth Care System, Baltimone: and “Adsany College

of Pharmacy, Mbamy, New York

Table 2. Differences in the definition of sppropriate antibiotic
therapy.

* Nearly half of 51 reviewed o

Aporoprists antibictio therapy delindion charactenistio of studies”

studies failed to show an Aocorted o th i st scopsley e e

Specified 21 what pomt during the patient's admisson

association between P e e ok

. . s & a a a Hn-ca':!n-dﬂ'n!rnnm n?!rd1mhn1|::u:.mpt-b|h:\lbm1 _
inappropriate empiric antibiotic N nzd

choice and increased mortality e s © g ey

* Among the 46 studes thet prowded a defintion of approprata antibiotc

in patients with proven T w—
bacteremia .

tha antibioho regiman prescnbed aftar tha recapt of thase resufts.
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Each of these prospective studies has failed to show a relationship
between delay in antibiotic administration within 5 to 6 hours of
patient presentation and mortality.

Bloos F Crit Care 2014;18:R42.

Fitzpatrick JM, Clin Microbiol Infect 2016;22:244-251.

Puskarich MA, Crit Care Med 2011;39: 2066—-2071.

Kaasch Al, Infection 2013;41: 979-985.

Ryoo SMAmM J Med Sci 2015;349:328-333. L

de Groot B, Crit Care 2015;19:194. ® FS

Hranjec T, Lancet Infect Dis 2012;12: 774-780
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Impact of time to antibiotics on survival in patients with severe sepsis or septic shock i Semeie
goal-directed therapy was initiated in the emergency department*

David F. Gaieski, MD; Mark E. Mikkelsen, MD, MSCE; Roger A. Band, MD; n— \
Jesse M. Pines, MD, MBA, MSCE; Richard Massone, MD; Frances F. Furia, MD; Frances S. Shofer  Cstrava 2018
Goyal, MD

The mean age of the 261 patients was 59 +/- 16 yrs;
In-hospital mortality was 31%.

Median time from triage to antibiotics was 119 mins (interquartile range, 76-192
mins) and from qualification to antibiotics was 42 mins (interquartile range, 0-93
mins).

When analyzed for time from triage to apFropriate antibiotics, there was a
significant association at the <1 hr (mortality 19.5 vs. 33.2%; odds ratio, 0.30 [95%
confidence interval, 0.11-0.83]; p = .02) time cutoff;

CONCLUSIONS:

Elapsed times from triage and qualification for early goal-directed therapy to
administration of appropriate antimicrobials are primary determinants of
mortality in patients with severe sepsis and septic shock treated with early |
directed therapy

F
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Association Between Timing of Antibiotic Administration and
Mortality from Septic Shock in Patients Treated with a

Quantitative Resuscitation Protocol

Michael A. Puskarich, MD, Stephen Trzeciak, MD, Mathan . Shapiro, MD, Ryan C. Arnold,

MD, James M. Horton, MD, Jonathan R. Studnek, PhD, Jeffrey A. Kline, MD, and Alan E.

Jones, MD’ On belhalf of the Emergency Medicine Shock Research Network

(EMSHOCKNET)

Department of Emergency Medicine (MAP, JRS, JAK, AEJ), Department of Medicine, (JMH)
Carolinas Medical Center, Charlotte, NC, Depariments of Medicine, Division of Crtical Care
Medicine (ST), and Emergency Medicine (ST, RCA), Cooper University Hospital, Camden, New
Jersey (ST}, Department of Emergency Medicine and Center for Vascular Biology Research,

Beth Israel Deaconess Medical Center, Boston, Massachusetts (NIS)

Table 5
In-hospital mortality: Shock recogmition to mitial anthiotics

Thuie: to antibistic N Mertdity (%) Dilfeoemie %) OR 95% 01 Adjeacd OR®  95% 01
Prior o sbeck recimition 119 118

12 T35 11245 248 L1757
Aller dack recognitis. |72 5
£ 1 haviar 11 111

—+7 129 063267 043 4E-212
> hwr T 21
% 1 hours 145 M1

-13 11l na-zim 188 aI-221
=1 howrs i 721
£ 3 huurs 164 58

12 054 01412 034 o13-252
=1 hinkrs i %0

M — mimber of patisnts, (R — addb rata, U - coelidesse mterval

-
ks ol deaih with

A delay in antibiotics until after shock recognition. as compared to before. was associated

delstes m
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with increased mortality: however if antibiotics are administered after shock recognition there ~ CZECH AND SLOVAK

1s no increase in mortality with hourly delays.
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Empiric Antibiotic Treatment Reduces Mortality in Severe Sepsis and o
Septic Shock From the First Hour: Results From a Guideline-Based : 4'"
Performance Improvement Program*

Ricard Ferrer; Ignacio Martin-Loeches; Gary Phillips; Tiffany M. Osborn;
Sean Townsend; R. Phillip Dellinger; Antonio Artigas; Christa Schorr;
Mitchell M. Levy

» A total of 17,990 patients received antibiotics after sepsis identification
* In-hospital mortality was 29.7% for the cohort as a whole.

* There was a statically significant increase in the probability of death associated with the number
of hours of delay for first antibiotic administration.

* Hospital mortality adjusted for severity (sepsis severity score), ICU admission source (emergency
department, ward, vs ICU), and geographic region increased steadily after 1 hour of time to
antibiotic administration.

» Results were similar in patients with severe sepsis and septic shock, regardless of the number of
organ failure.
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and relevant clinical outcomes in emergency 5 |
department patients with various stages of Ostrava 2018
sepsis: a prospective multi-center study

Bas de Groot’, Annemieks Ansems’, Daan H -’_énrlir;-'. Douwe Hijpsma, Paul van Amstel’, Durk Linzel”
Piet | Kostense®, Marianne Jonker and Evert de Jongs'

* 1,168 included patients,
* 112 died (10%),
* 85% and 95% received antibiotics within three and six hours,

* No association between time to antibiotics and surviving days outside the
hospital or mortality was found.

* Conclusions: In ED patients with mild to severe sepsis who received
antibiotics within six hours after ED presentation, a reduction in time to

antibiotics was not found to be associated with an improvement in relevant
clinical outcomes.
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Reason for delays of antibiotics ”Mlla

administration

Patient related factors

» Age and comorbidities may predispose patients to have atypical presentation
* Difficult venous canulation

* History of drug response/reactions
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administration

Ostrava 2018
System level factors

* Overcrowded ED
* Inadequate ED staffing

* Delays in diagnostic testing

5LOVAK
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Quality assurance

Ostrava 2018

* There are intended and unintended consequences of antibiotic timing
measurement.

* Measurement of antibiotic timing may be associated with overuse
and misuse of antibiotics.

* For quality assurance timing of antibiotic administration must be
measured otherwise performance in other areas may decrease too

SLOWA
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Take home message:

Ostrava 2018

» Controversies exists but patients with severe should be given
appropriate antibiotics as soon as possible

* I[n many countries therapeutic guidelines recommend administration
of antibiotics within one hour of emergency department presentation

* And for in-patients within one hour of recognition of severe sepsis
and septic shock.
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Thank you very much for invitation your time and attention

Gk
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