 ECCMID Eisriesie

Carbapenem resistance in donors and
reciplents of organ transplants: consequences
for patients and healthcare personnel

I_rﬁ Maristela Pinheiro Freire PhD
b Rt Universidade de Sao Paulo



.~ Carbapenemresistance in donors and recipients of organ trans
Bacterialnfectionamongsolidorganrecipients

Advances in immunosuppressor therapy + surgical techniques + intensive
care support + prevention of cardiovascular events

Infections are the most common complications after SOT

Bacterial Infection occurs in the early period after SOT and are commonly
relate to healthcare assistance

Time of Transplantation

< 4 Weeks I-12 Months > |2 Months

P Nosocomial, technical, Activation of latent infections, relapsed, Community acquired
%’ donor/ recipient residual, opportunistic infections
o
v

Anastomotic leaks

Clostridiuen difficile

Line infection

g Nocardia species
Mycobacterium tuberculosis, non- 18 mycobactera
Wound infection
Nosocomial pneumonia

FischmardA. AmJTranspRk017

Urinary tract infections




Carbapenem resistance in donors and recipients of organ transg

Infection by Multidrug resistance bacteria after SOT

ASOT is a risk factor for the majority of MDR bacteria infection and

acquisition
AFrequently associated to outbreaks
Alncidencec 10 to 48% of SOT recipients

ALarge variability according to epidemiological characteristic of

Institutions

MacesicN et al. Clin Infect Dis. 2018
SantorelLopes G et al. WorldGastroenterol 2014
AguadoJM.TransplantRev(Orlando). 2017
BartolettiM et al.InfectDisClinN Am. 2018

Liu P et alMicrob DrugResis2017




Carbapenentesistant Gram negative Infection after Solid Organ
Transplantation (SOT)

AThree ways for a receptor to acquire MDR bacteria:

&&

o

‘ 'i-rera;t\
€3

After
Transplant

Before
Transplant




Bacterial Transmission by GraflonorDerived Infection#

ABacterial DDI has been described since the 70s

Alncidencec 1.7%

Alnfection commonly occurs in the graft and sometimes can cause graft
vessels aneurism

ASafety use of graft from an infected donor:
A Treatment of donor (> 48 hours)
A No evidence of infection in the graft
A Negative cultures at the harvest
A Treatment of recipients for 7 to 14 days

Caballero F et al'ransplantation 2012
Caballero F et ahmJTransp) 2005

SatoiS et alTransplantatior2001
LopezNatividad A et al. Transplantationl997
LumbrerasC et al.ClinIinfect Dis 2001




Unrecognized Donor Bacterial Infection and Risk of Transmission

A Donors with positive cultures
A Blood : 4 to 20%
A Urine: 3 to 7%
A Preservation fluid: 12 to 49%
A All cultures: 9 to 48%

AHigh rate of contaminated culturegt8% to 58.6%

ARate of transmission varies between 0 and 11%:

A Ability to identify donor infection
Freeman RB et alransplantation1999

A Compliance in measures for safety donor usage LumbrerasC et al. ClininfectDis 2001

.. . AngelisM et al. LiverTransp) 2003
A Recipient routine treatment CeruttiE et al .LiverTransp) 2006

Len O et alAm JTransp] 2008

ANO impaCt in patien’[ and graft Survival ZibariGB et alClinTransplantation, 200(

Orioll et al.TransplanRey 2018




. Garbapenem resistance GNB in don
FKC

A 26-yearold, female, motorcycle accideqt A 56-yearold, female, admitted to hospital for LT

CaseStudy Donor s History

hepatic laceration A Antibiotic prophylaxis¢ Ampicillin +

A Submitted to exploratory laparotomy at Cefotaxime

admission for hemorrhage contrql A PO2cprimary graft dysfunction

ceftriaxone + metronidazole
A PO4c¢ septic shock information about donor

A D5¢ Brain death positive blood culture E======) meropenem

A Afebrile during all hospital stay + colistin + amikacin

A D7¢ Donation A PO4 to PO10Positive blood and peritoneal

A HMC at harvest CRK. pneumoniae cultures forCRK. pneumoniae



e~
(R

DONOR

ANAEROBIC CULTURE - BLOOD
Collected: 03/02/2017 13:00

1i Klebsiella pneumoniae

ANTIBIOGRAM 1
AMIKACIN 16 S
AMPICILLIN >=32 R
CEFEPIME >=64 R
CEFOXITIN >=64 R
CEFTAZIDIME >=64 R
CEFTRIAXONE >=64 R
CEFUROXIME >=64 R
CIPROFLOXACIN >=4 R
COLISTIN <=0,5S
ERTAPENEM >=8 R
ESBL Neg N
GENTAMICIN <=1S
IMIPENEM 8R
MEROPENEM >=16 R
PIPERACILLIN/TAZOBACTAM >=128 R
TIGECYCLINE >=8 R

CaseStudy Cultures

RECIPIENT

AEROBIC CULTURE - BLOOD
Collected : 08/02/2017 18:10

17 Klebsiella pneumoniae

ANTIBIOGRAM
AMIKACIN
AMPICILLIN
CEFEPIME
CEFOXITIN
CEFTAZIDIME
CEFTRIAXONE
CEFUROXIME
CIPROFLOXACIN
COLISTIN
ERTAPENEM
ESBL
GENTAMICIN
IMIPENEM
MEROPENEM
PIPERACILLIN/TAZOBACTAM

TIGECYCLINE

16 S
>=32 R
>=64 R
>=64 R
>=64 R
>=64 R
>=64 R

>=4 R
<=0,5S
>=8 R
Neg N
<=1S
4R
>=16 R
>=128 R
>=8 R

Carbapenem resistance GNB in don

Receptor CBcan



KC /

117 Klebsiella pneumoniae
ANTIBIOGRAM 1

16 S
>=32 R
>=64 R
>=64 R
>=64 R
>=64 R
>=64 R

AMIKACIN
AMPICILILN
CEFEPIME
CEFOXITIN
CEFTAZIDIME
CEFTRIAXONE

CEFUROXIME

ERTAPENEM >=8 R
Neg N
<=1S

>=16 R
>=16 R
>=128 R

>=8 R

ESBL

GENTAMICIN

IMIPENEM

MEROPENEM
PIPERACILLIN/TAZOBACTAM

TIGECYCLINE

[re—

a s

Carbapenem resistance GNB in don

{0dzRéd ¢KS

A PO1(¢ re-transplantation

A Rapid improvement after k& X

A PO30csubcutaneous collectionsurgical

drainage

A PO44c Discharge

PFGEonfirmed that strains of donor andE>
recipient strains were closely related

A Other recipient*- Kidney Tx:
A Amikacin for donor positive culture

from D5 to D12
A No transmission

*courtesy ofDr Luis FAranha

[ AOS NI wSO



Colonized/infected donors by &R\B bacteria

AReports of CRENB bacterial transmission

Aln most cases, GEBNB bacterial infection are not known at time of

transplantation

Italy
Italy

Brazil
(unpublished

Brazil

Brazil
(unpublished

Enrico G et al

Muraloni A et al

Duarte Eet al

Chen CK et al
BozolaFJDet al

20142015

20122013

20132017

20132017
2014

219

769

355
112

Urine, blood, BAL - 3.4%
and rectal swab

Urine,blood, BAL 10.8% 2.8%
(lungTX

Urine,blood, BAL 2.3% 0.9%
(lungTX

Blood 2.3% 1.7%
Blood 2.7% 2.7%

SifriCD,lsonMG. Transplnfect Dig 2012

ErricoG et al ClinMicrobiolInfect2018

MuraloniA et al. AmJTransp] 2015
Chen CK et al. 1tbngressgaulistade infectologia.2018, S&o Pau

[




Caseseportsof CRGNBtransmission in the literature

CeruttiE et al Italy CRP. aeruginosa blood liver, heart, kidney
Orlando G et al Italy CRP. aeruginosa tracheal aspirate kidney
Goldberg E et al Israel CRK. pneumoniae BAL lung, kidney, liver
Simkins] etal

/Watkinset al USA CRP. aeruginosa urine, BAL, peritoneal liquid liver, kidney, heart

OguidoAPMT et al Brazil CRP. aeruginosa corneoscleratim tissues cornea
ArizaHerediaEJ et al USA CRK. pneumoniae CSF kidney, liver, vein graft, heart

Martins N et al Brazil CRA. baumannii BAL lung

GianiT et al Italy CRK. pneumoniae Not identified liver, kidney
MularoniA et al Italy CRK. pneumoniae urine liver, kidney
MularoniA et al

Italy CRK. pneumoniae BAL liver
MularoniA et al )
Italy CRK. pneumoniae blood, urine, BAL liver, kidney

MularoniA et al Italy CRK. pneumoniae blood liver, lung, pancreas islets
Varotti G et al Italy CRK. pneumoniae BAL, tracheal aspirate kidneypancreas

Mills JP et al USA CRK.pneumoniae tracheal aspirate liver
GalvaoLM et al Brazil CR Kpneumoniae blood Heart, kidney
ErricoG et al Italy CR Kpneumoniae Tracheal aspirate lung

ErricoG et al Italy CR Eaerogenes Tracheal aspirate lung




Caseseportsof CRGNBtransmission in the literature

ATotalof exposedrecipients 60

ARateof transmissiorn: 45%

AMedian time from TXto first positive
recipientculture: 7 (2 to 26) days

AAmong recipients who developed |
Infection

A 43%died

A Among9 kidney transplant recipientswho

survivedc graft failurein 5 (55%) recipients

CeruttiE et alLiverTranspl, 2006
ArizaHerediaEJ TransplinfectDis 2012
MularoniA et al. AmJTransp) 2015

Varotti G et al.Case Rep Transplai2Q16
Escolavergé L et al.Transplinfect Dis 2017
Mills JP et alTransplinfectDis 2016




Recipient infectio
by carbapenem
resistantGram

negative bacteri
after SOT




- cabapenem resistance GNB infection in recipi
Infection by CKENB In SOT recipients

AThe incidence, site of infection and length of time after SOT vary according to
type of organ

A Kidney TXUTI and SSfunctional and anatomical anomalies, polycystic kidney disease,
devicerelated infection

A Liver TX: >50%tra-abdominal(infectedbilomasand hematoma, abscess and biliary
tract)

A Intestinal/multivisceralTX intra-abdominal, abscess
A Lung TXpneumonig, infection at bronchial anastomosis

A Heart TXpneumonia and UTImediastinitis(2-3%)

Aguado JM et allransplRev(Orlando) 2017
BartolettiM et al.InfectDisClinN Am. 2018




- Ccarbapenemresisiance GNB infection in recipi
Epidemiology of MDR bacterial infection after SOT

ATrends:

ADecline the incidence of MRSA 100% H £ . *
i ' 80% - o B BY
Infection o L 3 Eg + ® Polymicrobial
Alncrease the incidence of VRE and CF | 1 | | “Anserbes
40% 1 | 11 | W Candida spp
GNB 20% é — . & MDR GNB
. L -MDR GNB
A Spanish cohort 1829 SOT 475 ICS 0% M \E 1L .,,:::
) L R, o
AMDRGNBG 5% == 39% in 10 years & & m&xf” oc,»" &
A Rateof MDRP. aeruginosaemained VAP
unchanged

Figure 1 Changes in the aetiology of bloodstream infection by 2-
year periods.

*QOrioll et al.Transplint 2017
Aguado JM et allransplan¥er (Orlando) 2017%




- carbapenemresistance n recipie
CarbapenentesistantP.aeruginosa

A Incidence : 3 to 10% (10%ludcteremiaafter SOT)

A Most common MDR after Lung incidence 14 to 19%

A Patients with cystic fibrosis50% colonized before TX and 75% colonized after T
A In other SOT the most common site of infection®R Lung
A Kidneytx ¢ recurrent UTI

A Risk factors:

A Biliary leakage

A Antimicrobial use

A ReTX

BodroM et al Transplantatior2015
A ICU stay ZhongL et al Jinfect2012
ShiSH et alTransplinfectDis2009

) . . Aguado JM et all lantRev(Orlando) 2017
A Healthcareassociated infection e A AT amerpO16




. Carbapenemresistance GNB infection in recipi
CarbapenentesistantP.aeruginosa

A Colonization before Tx:
A Liver Tx¢ Controversial risk for infection after LT

A Lung Tx- chronic infection (up to 45% of patients)

I

A Increased risk of bronchiolitis obliterans
Inhaled

A Increases chronic rejection — Colistin
after TX

A No difference in survival rate

U

A Proportion of colonized recipients that developed infectiqri3 and 42%

A ngh mortality I‘at& 27 to 38% BothaP et al Transplantatior2008

Hashimoto M et alTransplinfectDis2009
Pena C et aClinInfectDis2013

Freire MP et alAm JinfectControl2017
Aguado JM et allransplant Rev (Orlanii@017




. Carbapenemresistance GNB infection in recipi
CarbapenenresistantA. baumanni

Alncidence- 8 to 50%
AMore frequent in liver and luntx

ARisk factor focarbapenenresistantA. baumannii

A Acute liver failure

A Central venous catheter

A PostTACU stay

A Hemodialysis

A Antimicrobial use ¢arbapenemand pip/tazobactan)

A Retx
A Prolonged cold ischemic time GouvedEF et alBMC Infect Di2012
A Colonization before TX MrzljakA LiverTransp2010

ShiSHTransplinfectDis2009

Shields RK et.dbiagMicrobiolInfect Dis2011
BidermanP et al ClinTranspl 2015

Kim YJ et allransplProc2018

Freire MPet al. LiverTranspl2016




. Carbapenemresistance GNB infection in recipi
CarbapenenresistantA. baumannii

AMost common sites of infection: intrabdominal and respiratory tract
AEarly infection: 20 to 27d after TX

AProportion of colonized patients who developed infection: 39%

AHigh mortality ratec up to 80%

A Combination of intravenous and inhaled AtNhcrease rate of pathogen

eradication and clinical cure rate in the majority of the studies

Shields RK et @&losOne2012

Liu D et al Int JAntimicrobAgents2015

SuH et al. AnfTranspRk016

Freire MP et alAmJinfect Control2017
Aguado JM et allransplant Rev (Orlanii@017




CarbapenenandPolymyxirresistantA. baumanni

nfecti = Type of SOT
A Totalof 14 casef infection reported (outbreaks) e ype o

H Liver

A Almostall caseshad

H Lung
A PolymyxinsensitiveA. baumanniipreviouslyisolated -fidniz
ung/heart
A Previouscolistinuse
A 36% developed polymyxin resistance during the
treatment (ASand1V) N=14 Site of Infection

m Bloodstream

Aln all pneumonia cases- previous use of inhaled

. . m Respiratory Tract
colistin

m Intraabdominal

Mediastinitis

A 30-daymortality rate ¢ 36%

Shields RK et d&losOne2012
QureshiZA et aClinIinfectDis2015
Freire MP et alTransplnfectDis 2014




. Carbapenemresistance GNB infection in recipi
CarbapenenresistantEnterobacteriales

APrevalence of CRE among SOT:
ALiver-5 to 19% |
AKidney- 2 to 26%

ALung- 0.4 to 20%
AHeart-5 to 17%

A Site of infection graft

AMean time from TX to CRE infection: 12 to 24 days
A KT 26 to 185 days

AMost common resistance mechanism associated t¢-2R  -prd¢RiCtion

Freire MP et allnfection2015

GianellaM et al. AmJTranspR015

Rodrigues dos Santos BG eflaansplProc 2016
Freire MP et alTransplantation2017
PouchSM et alVirulence2017

RavivyY et.ClinTranspk012

BartolettiM et al.InfectDisClinN Am. 2018
MacesidN et al.Clininfect Dis2018




CarbapenentesistantEnterobacteriales

=C
A High proportion of infections withacteremiain livertx ¢ 50% E by Caapenen
T ey
90% N
A High rate of recurrent infectiog in kidney TX 16 to 50% (UT! § o
'é - Pzom@
A High rate of clinical and microbiological failure Yl
A High mortality in all types of SQD5 to 78% T s s e =

KM cumulative survival curve of KT recipient

A Liver Tx 3 times higher when compared to Kidney Tx (P=0.003) ?hdi;lzted Iloy thde S_rr(?pensity score among patients
at develope

(Huprikaret al)

HuprikarS et al. Am Jranspl 2016
Pereira MR et aLiverTranpl2015

ARisk of death 3 to 7 times higher when compared tokCS e o

Freire MP et alTransplnfectDis 2018
I imki I Inf i

pneumoniae S o o arepiie D 21




-~ Carbapenem resistance GNBinfection in recipi
CarbapenemresistantEnterobacteriales

ARisk factors for CRE infection among SOT:
ADialysis
AMELD > 32
ACombined transplant
AUreteral stent (kidney TX)
APrevious antimicrobial use
AReoperation
AMechanical ventilation > 48hs
ARecurrence of HCV (liver Tx)

AHCC

A B| Ie Ieakage Freire MP et allnfection2015
. . LubbertC et allnfection2014

A COIOn|Zat|0n GianellaM et al. AmJTranspR015

Simkins] et al.Transplnfect Dis 2014
Freire MP et alTransplantation2017
Pereira MR et aliverTranpl2015
Freire MP et al. AntimicrobChemother 2016
KalpoelS et alLiverTranspR012




CREolonizationg the riskgroupfor CREnfection

U Active surveillance at LT and on weekly basis until hospital discharge

20102013¢ N= 237 20102014¢ N= 401
CRHnfection¢ 8% CRHnfection¢ 16%
Variable D Risk score points ‘
Renal replacement therapy 0.004 2
Mechanical ventilation >48h 0.001 2 5%
Histological recurrence of HCV 0.001 2 ‘ Pt > =3 postLr ity
CR-KP rectal carriage at any time <0.0007 3 l I

MELD at LT
>32

GiannellaM et al. Am Jranspl015
Freire MP et alTransplantation2017

AUC=0.93, 95%C10.89-0.96, p<0.001




Polymyxirand CarbapenemesistantEnterobacteriales

APolymyxin resistance among CRE infections afterc@@dording country
epidemiology ,, _—
A Liver: 0 to 57% |
AKidney: 0 to 58% ! o
ASOT: 0 to 47% i

AMedian time after TX 95 days

ABacteremiac 44% =
A30-day mortality rate among Kg35% vs 31% for BSI in general population

Freire MP et al. Eur J Clin Microbiol Infect Dis. 2p
Machuca | et alAntimicrobAgentsChemother2017
ClancyCJ et alAm J Transplant 2018

Mouloudi E et al.TranspProc2014




INCREMENSOT Project
CarbapenemasproducingeEnterobacteriales
(CPE3¥tudy

@reipi-isciil==:. 382 ES 61 CH St

I 000 ESGBIS EREEe
Uniin Curgpen e
Pt oo ESGARS L

i crowrwey (w Anewe Easopm

ARetrospective (2002016) cohort study of SOT recipients with BSI

due to CPE

A40 hospitals (16 countriesP16 BSI episodes

AB56%LTx 35%KTX

*INCREMENT-SOT-CPE score risk factors:
» CMV disease

» Lymphopenia

» No source control

» Inappropriate empirical therapy

30-day all-cause mortality

CPE-BSI
SOT recipient

l

INCREMENT-CPE score

INCREMENT-CPE score
<8 28

| |

Combined

INCREMENT-SOT-CPE score

INCREMENT-SOT-CPE score

Group of risk Monotherapy Therapy p value 0-7 57
Global cohort 41/95 (43:1%) | 11/70 (15-7%) | <0-001 l
1217 |Very highrisk (n=44) | 25/30 (83-3%) | 6/14 (42.9%) | 0.0% MONOTHERAPY COMBINED THERAFY
'NCREMgg';'eSOT'CPE 811 |High-risk (n=47) 12120 (60-0%) |  2/27 (7-4%) | <0-001
07 |Low-risk (n=74) 4145 (8:9%) | 3029 (10-3%) | 1.00 PérezNadaleset al., submitted for publication




Strategies for controlling infections by-GRB after
SOT

1. Recipient treatment due to infected/colonized donor

2. Strategies focus on recipient colonized by@RB before Tx:
A Adjustment (tailored) in surgical prophylaxis
A Prevention ofdysbiose/decolonization
A Probiotic

A Selective Digestive Decontamination

A Fecalransplantation

3. Bundles for HAI in SOT recipients




1- Recipient treatment due to infected/colonized
donor

A 170 donors == 219 patients

A Highrisk: recipientswho received
organs from donors with BSlor
with an infection In the
transplantedorgan ¢ transmission
C 29%

A Low risk: recipientswho received
an organ from donors with
Infection/colonization of a non-
transplanted organ and without
bacteremiac transmission Zero

Recipients at high risk of MDR transmission (n=14)

. 4

Appropriate antibiotic therapy started in the
first 6 days and continued for >7 days.

&

Inappropriate antibiotic therapy and/or
started after >7 days and/or continued for

Recipient Pathogen Transmission Reciiont Paihogen

1A CRKP NO
1B CRKP

2A CRKP NO
3A CRAB NO 1IC  CRKP
3B CRAB NO 2B CRKP
4A CRAB NO A CRAB

8A CRAB NO
6A  CRKP

9A CRAB NO
10A CRAB/CRKP  NO 7A  CRAB

Event Reason Transmission Outcome
Inappropriate Risk <
therapy underestimated YES infection
Inappropnate Risk .
therapy underestimated hic Cobnizaon
Insuﬂx?n y Miscommunicati YES Infection
duration
Inappropriate Miscommunication NO N/A
therapy
Staned =7 e smmunication YES Infaction
days
Started >7 Risk
days underestimated NO NIA

D

Figure 2: Outcome of recipients at high risk of MDR transmission (recipients who received organs from donors with BSl or with an
infection at the same transplanted organ site) based on appropriateness, timing of initiation, and duration of targeted antibiotic
treatment. MDR, multidrug-resistant; BSI, blood stream infection.




Cases of recipients treatment due to-GRIB infection in donor

A The majority of cases of tailored prophylaxis
following the recommendations (88%)

A Combined therapy in only 2 recipients
tailored prophylaxis: 17 ‘ A The most commonly used drug: colistin (4)

A Transmission Rate71% A Transmission rate by organ:

I Lung: 1/2

I Liver: 7/8

I Kidney: 3/7

I Heart: 1/2

A Total of recipients exposed to

Ceruttik et alLiverTranspl, 2006
ArizaHerediaEJ TransplinfectDis 2012
MularoniA et al.AmJTransp] 2015

Varotti G et al.Case Rep Transplag)16
Mills JP et alTransplinfectDis 2016
Escolavergé L et al.Transplinfect Dis 2017




Are there any differences in DDI between AdbDR and MDR
bacteria?

ASimilar transmission rate when unrecognized infection in the donor

and recipient was not treated

ASimilar mortality rate when donederived infection occurred

ADonor with infection by GBNB:

AMore cases of failure in donor treatment
AThe risk of transmission is higher even when a tailored prophylaxis scheme is

adopted



Prevention measures for @&RNB infections after SC

Causes of failure in recipietdilored prophylaxis

V Careful clinical and microbiological investigation
V Optimizationof OPQand inter-institutional communication

V Optimization of drug use dose and duration of infusion

V Combined drugs

V Donor refusal if appropriate ATM prophylaxis option is not
avallable

V Careful evaluation of the graft conditions

nTransp] 2012

| Aguado JM et allranspiRev(Orlando) 2017




CREnterobacteriales

Postliver Txinfection rate in
recipientscolonizedpre-TX

Ization by CI&NB

Postliver Txinfection rate in
recipients Non colonizedpre-TX

Hashimoto Met al. TransplinfectDis2009
GiannellaV et al. Am JranspR015
Freire MP et alLiverTranspl 2016

Freire MP et alTransplantation2017
Simkins] et AlTransplnt 2017
PounchSM et al.Transplnfect Dis 201




PretransplantCRGNBcolonization

A Logistics difficulty in identifying the colonized recipients before TX
A 1deal time of colonization diagnosis
A Sensitivity of the surveillance culture
A Molecular tests- detection of resistance mechanism rather than the sensitivit

profile
A Cost

Microorganism

Startistic’
Sensitivity NPV Accuracy
% (range) & (range) % (range)

CRAB
CRPA
CRKFP
Other CRE
ESEL-KP
ESBL-EC

80.6(72.9-88.2)
90.0 (79.9-100.0)
93.5(89.8-99.8)
89.4(83.2-99.4)
83.3(73.4-93.3)
90.9 (81.1-100.0)

79.6 (71.6-87.6)
98.1 (95.9-100.0)
95.4(91.5-99.3)
96.4 (93.3-99.5)
92.7 (88.3-97.1)
98.0 (95.8-100.0)

89.0(84.4-93.5)
98.3 (96.5-100.0)
97.2 (94.8-99.6)
97.2 (94.8-59.6)
94.5(91.9-98.2)
98.3 (96.5-100.0)

Shields RK et d&losOne2012

SuH et al. AnrTranspl016

Freire et alAmJinfect Control2017

Aguado JM et alfransplant Rev (Orlanyi@017




. Prevention measures for @BNB infections after SC
Tailored prophylaxis aminoglycosidem Kidney
Transplantation

A Instituto DantePazzanesde Cardiologia CRE
outbreak- N=45:Cefuroxime vs cefuroxime + gentamicin

20%

A SSk 17 % vs 10% 18% LEt lX:g;(:;;:cin
A UTI- 33% to 5% 16% I(ir;tgr(t))sc,:occi
14% 14% )
A 3 CRE infection vs zero CRE infections 14%

12% 0 ESBL-
A Hospital daClinicax; FMUSR Cefazolin vs Amikacm g -

N — 8 1 9 . 8% gicg?)e?,
A SSH15% vs 7%. 6% . mCarbapene

m-resistant
GNB P=
—  0.08

4%

A DI rate of SSI by MDR: 1.07 vs 0,52 por 1000 padieyt

A Prophylaxis with amikacin was the only protective factc o
for SSI Cefazolin Amikacin

A DGF: 29% vs 37%
A Graft loss 11vs8%

2%
0%

AbboudCSet al. Braz InfectDis. 2013
Freire MPet al. Transplantation2015




Microbiomain SolidOrganTransplanRecipients

4 studies
A 50 ¢ LTxrecipients
A 66 ¢ KTxrecipients

Use of opioids
activates bacterial

Decreasean diversityat transplantation

Infectionwasconnectedto:

A Firmicutesproportional decrease
A Increase in Enterococcus species

Nil by mouth irul
+ surgery/injury vinsence
Diverse/abundant + antibiotics \
microbiome .
‘Bloom’ in —
pathobiota N s
l Flgalm lnﬁs”’é“
Matf | _ 1
Inadequate = R o
refaunation of the Do o4
Prolonged microbiome to drive call \“"‘
starvation/chemically recovery-directed - Ak N
: defined nutrition immune response Pathoadaptive
. g immune
. S T oy response
o v P o
Deficient I -7
minchbiome: M | R I
Day0 | Day 1 j Day 2 j Day3 || Day7 |

b severe surgical injury

Prolonged use of antibiotics
suppresses refaunation

Lu H et alMicrob Ecol2013

Lee JR et alransplantatior2014
FrickeWF et alAm JTranspRk014
Kato K et alTranspDirect2017

Graltanapatientsurvival

l

ArladanM et al. Biomed?harmacothe2017
AlverdyJC et alBrJSurg 2017

Xiao J et aldm J Transl Res 201

8



Probiotic use In solid organ transplant recipients

o

There is a risk associated with probiotic in SOT reci-pienté:

Kidney TX:
Probiotic use for 6 m
Liver and kidney abscess dueltactobacillu€asei

Lung TX:

Probiotic for 4 weeks after TX
Empiema due thactobacillughamnosussG

Probiotic Control Risk raio Risk raio
Study or subgroup Events Total Events Total Weight M-H, fixed, 95%CI Year M-H, fixed, 95%CI
Rayes 2002 4 31 11 32 252% 0.38[0.13,1.05] 2002 ===
Rayes 2005 1 33 16 33 37.2% 0.06[0.01,0.44] 2005 «—®&—
Eguchi 2011 1 25 6 25 14.0% 0.17[0.02,1.29] 2011 ——=—T
Zhang 2013 3 34 10 33 23.6% 0.29[0.09, 0.96] 2013 ——
Total (95%CiI 123 123 100.00% 0.21 [0.11, 0.41 R .
Total Lve;ts) 9 43 ° ¢ . SawadT et al.ClinGastroenteroHepatol2015
Heterogeneity: Chi? = 3.02,df =3 (P =.39): P = 1% T . T GratM et al.ClinNutr 2017
Test for overall effect: Z = 4.35 (P < .00001) : Brobistic cortrol Vanichanard et allnfection2016

LuongML et al.TransplnfectDis 2010




- Prevention measures for GBNB infections after SC
Decolonizatiomf MDR GNB In S@dcipients

A SDIx; no impact in overall infection rate (no study target for MBRIB)

A Decolonization after SOTew case reports, only for ESBL producing

A Concerns:
A Resistance Use drugs that will be need for treatment

A Risk of translocatiog posttx period with high incidence of @BNB is also the period of higher risk of translocation

A Main decolonization strategyFecakransplantation through nasoduodenal vial (after Tx)

Typeof TX | ATMconcomitantuse | Decolonization| Durationof follow up

E. colESBL+ Kidney 6m

E. colESBL+ Kidney 4-8w

E. colESBL+ Kidney 4-8w

E. colESBL+ Kidney 4-8w

K.pneumoniaeESBL+ Kidney 4-8w Resino E et al. World3hstroentera) 2016
) . . BilinskJ et al ClinIinfectDis2017

E. coli/KpneumoniaeESBL+ Kidney 4-8w Singh R et al. BMC Res Notes 2

MangesAR et allnfect Dis2016
NI Paterson DL et aClinInfectDis2001

E. colESBL+ Kidney




Genomic Surveillance Reveals Diversity of Multidrug-
Resistant Organism Colonization and Infection:
A Prospective Cohort Study in Liver Transplant Recipients

Nenad Macesic,'* Angela Gomez-Simmonds,' Sean B. Sullivan,"’ Marla J. Giddins,'” Samantha A. Ferguson,' Gautam Korakavi,' David Leeds,'
Sarah Park,’ Kevin Shim,' Madeleine G. Sowash,' Melanie Hofbauer,’' Ryan Finkel,' Yue Hu,' Jared West,' Nora C. Toussaint,** William G. Greendyke,'
Benjamin A. Miko,' Marcus R. Pereira,' Susan Whittier,” Elizabeth C. Verna,' and Anne-Catrin Uhlemann'?

Dwision of Infectious Diseases, Columbia University Madical Canter, New Yok, New York, ‘Central Clinical School, Monash University, Melbourne, Victonia, Australia. and ‘Microbiome and

'\asﬂ.»gm Ganomics Core. Department of Medicine, Calumbia University Medical Cener, ‘New York Ganome Center, “Clinical Microbiology L aboratary, Department of Pathology and Call Biology

“Divimion of Digestve and Liver Dissase, Columbia University Medical Conter, New York. New York

A 2014 to 2016; 128 patients

A Rectal swab ofecalsamplec weekly during hospitalization and on month 2, 4, 6, 9 and 12
A 20% colonized by CRE

A 2% of patients with CRE infection (all colonized)

A Patients with CREla,+ : 9== 3 (33%) developed infection (same ST)

A Median time for colonization clearance25 days

Macesid\ et al ClinInfectDis2018




. Prevention measures for @BNB infections after SC
Interventionto reduceCR GNbhfectionafter LT

A CRP. aeruginosa

A Intervention: Suspension period
A Added a requirement for Lgwalk alone 14
A HH training and direct audits
A Protocol for use and disinfection of US

E€8588338

(%) @1e1 @oueldwoo
auaibAy puey

A Improve in contact precautions compliance

N\

No. of bacteria

20
10

N TR
§\ NN \\. NANNNNNRNNNN

RSN

A Systematic measurement of procalcitonin

(3]
RN
AN

A Results: 0
A Mean duration of ATM treatment: 42 vs 25 days
A Bacteremiaate: 44% vs 25%
A Death related mortality: 12% vs 2%

s MDRP ZESBL =MRSA

Sato A et alLiverTranspR016

A CR K. pneumoniae 12

A Intervention:

10
Implementation of

IC measures & ASP

y .

51 epivades per 1000 patiust-dayy
oEffE.CES8 .

A Active surveillance for CR GKB{neumoniagP.aeruginosaandA. baumanni) +

A HH training and direct audits
A Improve contact precautions compliance
A ATM stewardship

A Results:
A Decrease prevalence and incidence of &8 2
A Increase incidence of @R\B Infection: 1.9 3.9/1000 patientsy

Infections per 1000 patient-days
o

..‘..-' R i
0
Ge|adariA et a|.TranSp|nfectDi52017 Mar-12 Jun-12 Sep-12 Dec-12 Mar-13 Jun-13 Sep-13 Dec-13 Mar-14 Jun-14




S Prevention measures for GRS infections after’Se
3 - Bundle for prevention HAI after SOT

High incidence of CEBNB related to HAI
+

Most common site of infectiog graft (SSI)

Strategies for prevention S&CRGNB infection

A Ratesof surgicalsite infection
A Kidneyg 3to 11%
A Liverc 10to 37%
A Pancreag+or ckidney) ¢ 9to 45%
A Multivisceral/Intestinal 14 to 53%
A Heartc 4to 19%
A Lungg 5to 19%

J A2
4
.

AnesiJA et alTransplantation2018




Bundlefor preventSSI| poss8OT

r 20.0%

N Measure of comrr)llqizggﬁr\év;th infection control A Antl blotlc Prophyl aX|S
| S~ - 18.0% = . P
Preservation fluid cultures Anual Change from 4% Aleer: Ceftrlaxone+ ampl_cm_
report of || sponges to 2% (P ceftriaxone+ vancomycin
40 SSit o 16.0%
| npreanated AKidney ceftazidime+ vancomycim
impregnated wipes
\l’ for pre-operative L 14.0% : y : y
shower ceftriaxone+ vancomycin
: 3 | [changen S~ APancreasErtapenemss)
g AN p—— P imipenem+ fluconazol
S ) Stewardship | 2
i $
i E
z 20 - 80% ©
|- Surgicakite infectionrates:
A Liver 26%= 11%
10 - 4.0% .
A Kidney 5%= 5%
. A Pancreas25%= 29%
: ¢ 2010 2011 | 2012 2013 2014 bl
W OF INFECTIONS . 40 39 \ 28 | 29 23
# OF PROCEDURES 215 238 ‘ 245 34 412
——INFECTION RATE | 18.6% C 164% | 4% 92% | 5% | FrenetteC et al InfectControlHospEpidemioR016







