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3¢ ‘A life threatening organ dysfunction caused by a dysregulated host response to
infection’

- World Health Organization 2020
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Sepsis and systemic inflammatory MODS

response syndrome PR
syndrome)
Septic shock
Septic Shock K
Multiple organ system
damage
(eg, acute respiratory
Sepsis Sepee distress syndrome,
Hypotension despite acute kidney injury, low
adequate IV fluids platelets)
SIRS SIRS (eg, 2L of normal
(systemic inflammatory . saline)
: : ) Infectious source
Inf identified
fosodiybingritd (eg, pneumonia, unnary
ST . tract infection)
(eg, fever, tachycardia,
tachypnea)
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48.9 million cases reported world wide
11 million sepsis related deaths worldwide
20% of global deaths

3 3% 3%

50% of global sepsis cases occurred in children (approx. 20 million cases)

3 3%

2.9 million global deaths occurred in children under five years of age

3%

85% sepsis cases and sepsis related deaths occurred in low and middle income countries
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Surviving Sepsis--.

2010 Data published on 15,000
patients from 55C database
demonstrating 20% RRR for 2017 Data from Mew York state
death. published on 100,000 patients

Campaign= Surviving Sepsis Campaign Timeline
2013 sepsis metrics adopted by wiith 15.2% RRR for death.

: 2008 Adult 2016 Adult
Barcelona Guidelines Guidelines
S ——
‘ 2004 Adult ‘ 2012 Adult ‘ 2021 Adult
Guidelines Guidelines A EUGES

2005 working with IHIl o create 2014 Data published on 30,000 2018 Sepsis research priorities

first et of performance % patients from 55C database ' published
improvement bundles. demonstrating 25% RRR for 2020 55C COVID-19 Guidelines

w1

@

2002 55C initated between
ESICM, SCCA & I5F

Declaration

2008 S5C  independent of death.
industry funding and ISF no

longer.a partner

Society ot
Critical Care Medicine

i ESIcm
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32 strong recommendations

39 weak recommendations
ENDATION

3 3 3%

18 best practice statements

BEST PRACHCE

= WEAK GRADED m BEST PRACTICE m STRONG GRADED ® NO RECOMMENDATION
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Several new recommendations regarding —
»¢ Capillary refill time

3¢ Empiric MRSA coverage

3¢ Empiric fungal coverage

3¢ Peripheral vasopressor use

3¢ Levosimendan

3¢ HENC and NIV

3¢ Use of ECMO

3¢ Post-ICU follow up
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2005 s

6-hour Resuscitation Bundle 3-hour Bundle 1-hour Bundle
* Measure serum lactate * Measure serum lactate * Measure serum lactate. Re-
* Obtain blood cultures prior to antibiotics * Obtain blood cultures prior to measure if initial > 2 mmol/L
* Administer broad spectrum antibiotics antibiotics * Obtain blood cultures prior to
within 3 hours of ED or 1 hour non-ED * Administer broad spectrum antibiotics antibiotics
admission * With hypotension &/or serum * Administer broad spectrum
* With hypotension &/or serum lactate > 4 lactate > 4 mmol/L: antibiotics
mmol/L: o Crystalloid 30ml/Kg * Begin rapid crystalloid 30 ml/kg
o Crystalloid 20ml/Kg 6-hour Bundle * Apply vasopressors if hypotension
o Vasopressors if unresponsive * Vasopressors for hypotension after fluid remains after fluid resuscitation to
* Persistent hypotension &/or lactate> 4 * For persistent arterial hypotension after MAP > 65 mm Hg
mmol/L achieve: fluid or with lactate > 4 mmol/L;
* CVP>8 mmHg * Measure CVP
* ScvO02>70% or SvO2 > 65% * Measure ScvO2
24-hour Management Bundle 24-hour Bundle no longer
* Low dose steroids recommended

* Human activated protein C (rhAPC)

* Maintainglucose 70 -150 mg/dL

* Maintain median inspiratoryplateau
pressure < 30 cm H20 in mechanical
ventilation

T ZEEEESESS——
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Initial resuscitation for sepsis and
septic shock (begin immediately)

H Ou r 1§ Measure lactate level*
Obtain blood cultures before

administering antibiotics

bundle

Administer broad-spectrum antibiotics

Begin to rapidly administer 30mL/kg crystalloid
for hypotension or lactate 24 mmol/L

*¥Remeasure lactate if initial lactate elevated (>2 mmol/L)
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E3 BLK-MAX
super speciality Hospital - The Impact of Timing of Antibiotics on Outcomes in Severe

Sepsis and Septic Shock: A Systematic Review and Meta-
analysis

Sarah A. Sterling, MD, W. Ryan Miller, MD, Jason Pryor, MD, Michael A. Puskarich, MD, a
Alan E. Jones, MD

Department of Emergency Medicine, University of Mississippi Schoal of Medicine, 2500 N Stat
Si. Jackson, MS 39216, U.S.A
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IMPACT OF TIMING OF ANTIBIOTICS — A META ANALYSIS

Odds Ratios For Mortality With Each Hourly Incremental Delay In Antibiotic Administration From
Severe Sepsis / Septic Shock Recognition

Author < 1 hour 1-2 hours 2-3 hours 3-4 hours 4-5 hours > 5 hours
Ferrer Ref 0.94 0.89 0.92 0.97 1.38
(2014) (0.80, 1.12) | (0.73. 1.08) | (0.73,. 1.15) | (0.75, 1.25) (1.18, 1.61)
Gaieski Ref 1.65 1.38 1.72 4.13 0.92
(2010) (0.84, 3.20) | (0.44,.396) | (0.42,6.36) | (0.45.50.6) | (0.02,11.82)
Kumar Ref 1.67 2.59 3.01 3.98 15.23
(2006) (1.10, 2.53) | (1.67.4.01) | (1.94.467) | (2.45.6.47) 111, 21.1)
Ryoo Ref 0.91 1.31 1.17 1.10 1.30
(201%) (0.47. 1.75) 0.62.2.71) | (0.39.3.14) | (0.30. 3.39) (0.34.4.13)

Pooled OR 1.21 1.42 1.53 1.90 247
(95% C1) (0.84, 1.72) | (0.76, 2.67) | (0.72,3.28) | (0.72,5.01) | (0.46, 13.36)

Abbreviations: OR — Odds ratio; Ref

reference value; Cl

confidence interval.
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Deaths attributable
to AMR every year
compared to other
major causes of death

AMR in 2050
10 million

Tetanus

60,000 S

Road traffic
accidents Cancer

1.2 million  — /S == 8.2 million
AMR now /

700,000
(low estimate)

\ Cholera

100,000—

) /~ 120,000
i \

Diarrhoeal \

disease ~ Diabetes

1.4 million 1.5 million

Measles . X

130,000
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£ ELK-MAX Carbapenem & Colistin Resistance
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u BLK-MAX Major Gram Negative Organisms

Super Speciabty Hosgpi Carbapenem Resistance
E_ coli Klebsiella spp
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u BLK-MAX Major Gram Negative Organisms

Super Srecia ity Hospia Carbapenem Resistance
PEewdrmoas Sop. Acinetobacter spp.
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E3 BLK-MAX Major Gram Negative Organisms
T R e Colistin Resistance

E. coli Kl=hsiella spp.
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u BLEK-MAX Major Gram Negative Organisms

Super Srecialty Hospins Colistin Resistance
P=ewdarmdimas LS e i U AacirnebaEbEacter L e | e
= =L
45 45
[ = &0
15 r
' R
5 = 223
o 3
15 1%
LT =25 1a.rF

- 7.3 L0

1032 T
’ EE 6.3 —_ §
E (1]




u BELK-MAX Burden of MDRO
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CRITICAL PRIORITY

Enterobacteriaceae Carbapenem - R
(Klehsiglia pneumonioe and Tigecycline — R
Escherichio coni! Calistin = A
Non-fermenting bacteria Carbapenem—R
(Acinetobacter baumannii and Colistin=A
PLEUaamonds Qerudgingsa)
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!
HIGH PRIORITY

StaphyIDCOCCUS AUNeus RARSA, hVISA
Daptomycin = NS
Linerrdil = R

Enfenocorcus species Vancomycin — R
Linezodid — R
Daptarmycin — M5

Lalmonella species Azithromycin = M5

(Typhaidal and Non-typhoidal| Third generation ceghalosparing — N5
Carbapenem = N5
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MEDIUM PRIORITY

SHrErtOCOCCus PReLTmoniEe Cephalosporin — A
Fluoraguinolones — R
Linezodid = R

[T L e T —_ WARCGMYCIn — R
Linezodid = R

: : Third peneration cephalosporins — R

Shigella species B
Azithromycin — R

Haemophilus influsnzae Third generation cephalosporin = M5
Carbapenem — NS

Nelsseris meningiticls Fluoroguinolones — N5

Third peneration cephalospoarins — M5

KNSl Wy P TS ey '.I|":|' T N =LA P eSS, YRR R P s E T T R =k ': e

hll.l::hl-:tl-rl.l jrciuding .'.ll.l:nhﬂ'rrﬂnh:t-nﬁq BT r.:tl-n-nln-:h-:l o e oo eabas l-r:l-- l.l:r#l-l-l:tlhhhl:-:-ll-ﬂ ratiors priceiy for
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WAY FORWARD!!
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3¢ Clean skin with 2% Chlorhexidine/ 70% isopropyl alcohol (NOT Povidine
iodine) for 30 seconds

3¢ Obtain 2 paired cultures (Diagnostic yield raises from 65% to approx. 91%)

3¢ 10ml in each culture bottle (Diagnostic yield increases 1% /ml of blood
inoculated)

3¢ Venous and arterial sample has almost same yield

3¢ Take one sample in anaerobic culture media
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& BLK-MAX

Super Speciality Hospital Initiation of Inappropriate Antimicrobial Therapy Results in a Fivefold
Reduction of Survival in Human Septic Shock

Anand Kursar MO B B =Pail Ellis, MO = Yasaen Arabke, MO, FOOP = . Mubhammad Shsan, MDD -
Dkan Chateau, PhD the Cooperative Artimicrobial Therapy of Seplic Shock Databaze Reseanch Group =

Ehow all authors = Show fooinoles

On: hifps:idoi_ong10. 1378/ /chest DS-0087

Crbjeciinne
g goal was to detsrmine the impact of the indtiaticn of inappropriats antimicrobis] therspy on swreival o hospital dischangs
of paEtients with ssndic shaooke

hethods

The approprnateness of indial antirmicrocbial therapy, the cnecal mfeciion sit=. and relevant pathogens war=s retrospectivehy
defterman=d for 5,715 pati=nt=s with septic shock in thres comntriss.

Re=ult=

Therapy with apperopanate antirmiicrobial 2gesnts was indtiarsed in 80.1% of casss. COw=rall, the survival rate weas €3 7% Thers
weere marksd differencss m the distributocn of Scomorbidibes, cnecal mfections, and pathocgesns n patients who recswneaed
Sppropriste Snd inappropriats initisl antimicrobis] therspoe (p < 00001 for each]l. Ths swrvivsl ratses gfter apoeopeisate snd
napmropriate mitial therapy w=srse 52 0070 and 10.3%5, respectively (cdds ratks [OR], 2. 4245; 295%% C1, 7.742 1o 11 .54 p = 000001}
Emmilar differsnces in survval were seen m all major sgedesmiclogic, clinicsl, and organism subproups. The decreas= in
survial with inappropriats initisl therspyy ragesd from 22 2-fold for pneurmo-cccoeal infection o 17 _S-fold with primary
Dactsrs=miia. After adjustre=nt for scuts physiclogy and chronic health evslestion | score, comorbidities, hospital sit=, sand
cther poftental risk factors, the inappropristeness of indtdial antimiicrobial therapy remasineed meest highly associsted wiith risk of
death =, 599 855t Ol 5§80 o 12235

Zaoncliusioms

Imnappropriat= initks] antimicrobis] therspy for septic shock coocwrs in about 20%: of patients and is associsted weith a fivefold
reducton in survval. Efforts o moreass the fregusnoy of the appropriatsness of initksl anmemiconcheasl therapy must b= cs=ntral
fo effort=s to reduc= th= maortality of paEtients with sepdic shook.
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all
culture +
culture -

bacteramia +

bacteramia -

O FTEmL re ity

nosocomial _

R '—

1A —

P — s Ureival
e %% appropriate

O 20 0
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anmnaarobes

yeast

S, aursias

=
———
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3¢ Loading dose is irrespective of renal or hepatic status.

3¢ The duration of therapy should not differ for infections caused by organisms
with resistant compared to infections caused by more susceptible phenotypes.

3¢ Bactericidal vs bacteriostatic antibiotics work almost the same in vivo.

3¢ Delay or absent source containment.

3%

Errors in Antibiotic dosing.
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Concentration-dependent ~ Time-dependent Co-dependent
Aminoglycosides Beta-lactams Beta-lactams®
Fluoroquinolones Macrolides Fluoroquinolones
(except azithromycin)
Metronidazole Clindamycin Glycopeptides
(vs, anaerobes) Vancomycin
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OBESITY AND PK PD OF ANTIMICROBIALS

Obesity

A

S

)

Increased intastinal
absorption of lipophilic
antibiotics

Obesity-associated
kidney failure

Reduced hepatic
metabolism due to fatty
infiltration

Variable effect of
cytochrome P450
enzymes

Delayed gastric
emptying leading to
decreased absorption

Increased glomerular
filtration rate

Increased volume of
distribution

Increase in serum
antibiotic
concentration

Decrease in serum
antibiotic
concentration
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REVIEW ARTICLES

Antimicrobial Dosing in Obese Patients

Rebecca Wurtz, Gail Itokazu, and Keith Rodvold

From the Department of Medicine, Evanston Hospital, Evanston; and
the Department of Medicine, Northwestern University Medical School,
Cook County Hospital, and University of Illinois at Chicago College of
Pharmacy, Chicago, Illlinois

Although the dose of some drugs is commonly adjusted for weight, weight-related dosage adjust-
ments are rarely made for most antimicrobials. We reviewed the English-language literature on
antimicrobial pharmacokinetics and dosing in obesity. Although there are many potential pharmaco-
kinetic consequences of obesity, the actual effect on the pharmacokinetics and clinical efficacy of
most antimicrobials is unknown. Since —30% of adipose is water, an empirical approach is use of
the Devine formula to calculate ideal body weight (IBW), to which is added a dosing weight
correction factor (DWCF) of 0.3 times the difference between actual body weight (ABW) and IBW
(IBW + 0.3 <X [ABW-IBW]) to arrive at a weight on which to base dosage of hydrophilic antibiotics.
No studies confirm this approach for g-lactam drugs. Clinical studies suggest a DWCF of —0.40
for aminoglycosides and 0.45 for quinolones. Final dosage adjustments for antimicrobials with a
narrow toxic-therapeutic window should be based on serum concentrations.

Although the dose of some medications—including cancer
chemotherapeutic agents, anesthetics, and more recently hepa-
rin [1-9]—is commonly adjusted for weight, weight-related
dosage adjustments for antimicrobials are rarely made. Distri-
bution, metabolism, and clearance of many drugs are altered
by physiological changes associated with obesity (table 1).

Ideal Body Weight, Obesity, Body Surface Area, and Body
Mass Index

Equations to calculate IBWs for men and women are given
in table 2 (curiously, the equations mix metric and standard
measures) [10—12]. The commonly used Devine formula [10]
defines IBW for men as 50 kg plus 2.3 times the height in
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Twvpe of

antimicrobial Weight for calculating dose Reference
A-Lactam drug Empirical: IBW + 0.3(ABW-IBW) *
Aminoglycoside
Gentamicin IBW + 0.43(ABW-IBW) [21]
Tobramvycin IBW + 0.58(ABW-IBW) [57]
For children IBW + 0400 ABW-IBW) [5E8]
Amikacin IBW + 038(ABW-IBW) [59]
YWancomycin ABW [G60]
Sulfonamide IBW? [G&1]
OQuinolone
Ciprofloxacin IBW + 0.45(ABW-IBW) [62, 63]
Macrolide IBW [64]
Mycobacterial IBW [65] (single case
report)
Antifungal
Amphotericin Empirical: ABW -
Flucytosine IBW [66] (single case
report)
Fluconazole 6 mg'kg qd [67]
Antiviral
Acvyclovir IBW [68]
Fidovudine ABW [69] (2 case
reports of
pregnant
WOITLETY )
NOTE. ABW = actual body weight; IBW = ideal body weight.

* Mo clinical studies confirm this approach.

f May wvary for different sulfonamides. -
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3¢ Use of Vancomycin in MSSA

3¢

Use of Fosfomycin or Nitrofurantoin in Pyelonephritis

3¢

Fosfomycin should be avoided for prostatitis caused by Gram-negative organisms other than E.
coli because of fosA gene

3¢

Use Polymyxin B in non urinary tract infection and Colistin in urinary tract sepsis

3¢

In case of ESBL use carbapenems even though susceptibility to non beta lactam antibiotics is
demonstrated(e.g., ciprofloxacin, trimethoprim-sulfamethoxazole, gentamicin).

3¢

Routine addition of nebulized antibiotics for the treatment of respiratory infections caused by
DTR-P. aeruginosa.
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PRECISION MEDICINE AND
ROLE OF RAPID MOLECULAR
ASSAY
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3¢ The IDSA recommends the addition of rapid diagnostic testing to an effective
Antimicrobial Stewardship Program.

3%

Tests for 43 targets associated with bloodstream infections, including gram-negative
bacteria, gram-positive bacteria, yeast, and 10 antimicrobial resistance genes

3%

All with one test and with results available in about an hour from positive blood
culture.

3%

Combined with antimicrobial stewardship, achieved >53,000 per patient in overall
hospital savings

The BioFire BCID Panel + antimicrobial stewardship interventions decreased time to
optimal therapy by 33.5 hours

3%
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Prospective randomized
study arms Timeline in hours post Gram stain results

[ 12 24 i 8
Tractional Methods o @ o @ o Antmicrobial Escalatir
oo @0 ' 0 @ 0 Antimicrobial De-Escalafion

BOD +tewarcship @0 0 | | @ @ Antimicrobial Susceptbily Report

@ (rganism [dentificaton
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FilmArray®
BCID Panel B1O FIRE

www.BioFireDx.com

Run Summary

Sample ID: Run Date:

Organisms Detected: Neisserna meningitidis Controls: Passed
Applicable Antimicrobial
Resistance Genes:

Result Summary - Interpretations

Antimicrobial Resistance Genes

S NA KPC (carbapenem-resistance gene)
& NIA mecA (methicillin-resistance gene)
& MNIA vanA/B (vancomycin-resistance genes)

MNOTE: Antimicrobial resistance can occur via multiple mechanisms. A Not Detected result for the Filmarray antimicrobial resistance gene assays
does not indicate antimicrobial susceptibility. Subculturing is required for species identiication and susceptibility testing of isolates.

Gram Positive Bacteria

Not Detected Enferococcus
Not Detected Listeria monocytogenes
Not Detected Staphyfococcus
Mot Detected Staphylococcus aureus
Mot Detected Streptococcus
Mot Detected Sitreptococcus agalactiae (Group B)
Mot Detected Streplococcus pneumoniae
Not Detected Sireptococcus pyogenes (Group A)
Gram Negative Bacteria
Mot Detected Acinetobacter baumannii
Mot Detected Enterobacteriaceae
Mot Detected Enterobacter cloacae complex
Mot Detected Escherichia coli
Mot Detected Kiebsiella oxytoca
Mot Detected Kilebsiella pneumoniae
Mot Detected Profeus
Not Detected Serrafia marcescens
Not Detected Haemophilus influenzae
< Detected Neisseria meningitidis
Mot Detected Pseudomonas aeruginosa
Yeast
Mot Detected Candida albicans
Mot Detected Candida glabrata
Mot Detected Candida krusei
Mot Detected Candida parapsilosis

Not Detected Candida tropicalis _



& BLK-MAX

Super Specia
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E3BLK-MAX  XPERT CARBA-R TEST

Super Speciality Hospital

Xpert Carba-R is an on-demand PCR test that detects and differentiates the most
prevalent carbapenemases gene families (KPC, NDM, VIM, IMP-1 and OXA-48, now
covering OXA-181 & OXA-232) in 50-60 minutes.

. Suspected Sample
Pathway with high risk collected

GeneXpert CPO carrier & sent to
System patients iab

Pathway with Suspected Sample
high risk collected

CPO carrler & sent to

Testing patients lab

Tradtional




u BLK-MAX TREATMENT OPTIONS FOR CARBAPENEMASES
Super Speciality Hospital PRODUCING ORGANISMS

3¢ KPC- Meropenem-vaborbactam /ceftazidime-avibactam/ imipenem-
cilastatin-relebactam

3¢ NDM and other metallo-B-lactamase-producers - Ceftazidime-avibactam +
aztreonam / cefiderocol as monotherapy

3¢ OXA-48- Ceftazidime-avibactam




£3 BLK-MAX

Super Speciality Hospital = AT

Laboratog?lr.lvestiga{ion Report

Patient Name : Mr Centre : 1566 - Blk Superspeciality Hospital
Age/Gender 85 Y 1T MI1SD /M OP/IP No/UHID B11 AJ
MaxID/Lab 1D : Collection Date/Time : 01/Dec/2022 11:46AM
Ref Doctor - Dr Avinash Reporting Date/Time : 01/Dec/2022 02:27PM
Microbiology T A
Test Name Result Unit Bio Ref Iinterval

Carba-Resistant gene detection, RT PCR (Xpert)
Real Time PCR Assay

Sample Type Bacterial growth
Source Sin.no- 10043265
Carba-Resistant Gram Negative Bacilli Klebsiella pneumoniae
IMP1 Not Detected
VIM Not Detected
NDM Detected
KPC Not Detected
OXA - 48 Detected

Note:

1. This is a gqualitative in-vitro diagnostic test for detection and differentiation of the following gene sequences associated with carbapenem-non-susceptibility

- Imipencemase (IMP), Verona Integron-mediated Metallo-beta-lactamase (VIM), New Delh: Metwallo-beta-lactamase (NDM), Klebsiclla pnecumoniac Carbapencmase
(KPC) and Class D Oxacillinase (OXA-48).

9

. Mechanisms of resistance to carbapenems other than the above mentioned enzymes can not be detected by this assay
3. IMP-7, IMP-13 & IMP-14 gene sequences will generate a negative IMP result

4. Mutations or polymorphisms in primer or probe binding regions may affect detection of current, new or unknown variants resulting in false negative results,

*This test is not under the scope of NABL accreditation

Kindly correlate with clinical findings

*** End Of Report ***



& BLK-MAX SUMMARY

Super Speciality Hospital

3% Two decades of Surviving Sepsis Campaign has brought about significant
survival benefits

3¢ Raise of antimicrobial resistance along with non availability of newer
antibiotics poses a danger of substantial loss of life.

3¢ Right antibiotic of proper dose through right route with perfect timing is
the key for successful treatment of sepsis.

3¢ Newer molecular diagnostic assay helps us save time and cost and also to
tailor the antibiotics and doses.




& BLK-MAX

Super Speciality Hospital

orld

Sepsis Day

= Observed worldwide on 13" September

= Aims to raise public awareness about
sepsis

= Early diagnosis can lower sepsis
-related deaths

= Prevent sepsis by practicing good
hygiene & vaccination




& BLK-MAX REFERENCES

Super Speciality Hospital

3¢ https://www.sccm.org/SurvivingSepsisCampaign/Guidelines/Adult-Patients

3% https://www.idsociety.org/practice-guideline/amr-guidance/

3% https://www.biofiredx.com/products/the-filmarray-panels/filmarraybcid/

3¢ https://www.cepheid.com/en/tests/Healthcare-Associated-Infections/Xpert-
Carba-R
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& BLK-MAX

Super Speciality Hospital

THANK YOU!



