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SR Infections after HSCT

Alnfectious complications & Universal problem

AHematological malignancies - Impaired immune system

AHSCT - Immune - directed treatment

ACommon patho - mechanism of selected infections and
hematological malignancies

ACharacteristics

- Opportunistic infections
- Atypical symptoms and rapid dissemination of infection

- Delayed diagnosis 0 increased mortality

WWW.ISBMT.ORG
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Post HSCT Infections =

Types of Infections

J
¢

Bacterial Parasitic

Prion Disease

WWW.ISBMT.ORG
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e Mortallty after HSCT

Causes of Death after HLA-Matched Sibling
HCT done in 2014-2015 Causes of Death after Autologous

Died within 100 days post-transplant  Died at or beyond 100 days post-transplant* H CT d O n e | n 2 O 1 4_ 2 O 1 5

m Primary Disease

» Infection

= Organ Failure

m Second Malighancy

® Primary Disease # Infection ® Primary Disease ® Infection
= Organ Failure = GVHD = Organ Failure = GVHD » Hemorrhage
» Hemorrhage Other = Graft Rejection m Second Malignancy ‘
» Hemorrhage » Other = Other
' CIBMTR *Data reflects 3-year mortality
Causes of Death after Unrelated Donor HCT 'C|BMTR-
done in 2014-2015 e Data reflects 3-year mortality 16

Died within 100 days post-transplant  Died at or beyond 100 days post-transplant®

A Early mortality from infections
A Auto HSCT - 1%
A Allo HSCT Sbling - 20%

® Primary Disease  Infection ® Primary Disease ® Infection

= Organ Failure = GVHD = GVHD = Organ Failure A AI IO H SCT U D - 20%
= Hemorrhage = Graft Rejection = Second Malignancy » Hemorrhage

= Second Malignancy Other Other

' C| B MTR * Data reflects 3-year mortality
= - WWW.ISBMT.ORG
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Bacterial infections
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Months after HSCT
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BT Infections Post HSCT

PHASE |: PRE-ENGRAFTMENT PHASE Ii: POST-ENGRAFTMENT

PHASE lli: LATE PHASE

Neutropenia, barrier breakdown Impaired cellular and humoral immunity

Impaired cellular and humoral immunity

Chronic GvHD
Acute GvHD | '
. e

Gram positive organisms Encapsulated bacteria

BACTERIAI

Day 0 Day 15-30 Day 100

WWW.ISBMT.ORG
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Phases of Opportunistic

Phase I: Pre-engraftment

Phase Il: Post-engraftment

Phase lll: Late phase

Graft-versus-host-disease: Acute

Neutropenia, barrier
breakdown (mucositis,
central venous access

devices)

Chronic

Impaired cellular and |

NK cells recover first, CD8 T ||
cell numbers increasing but
restricted T cell repertoire

— humoral immunity: B cell
& CD4 T cell numbers recover
slowly and reperoire diversifies

1]

infections among Allo- HSCT

> ©

humoral immunity: ‘\’Oﬁo Impaired cellular and

© Gram negative bacilli T ]
= -
..3 Gram positive organisms Encapsulated bacteria
1|
8 Gastrointestinal Streptococci species é
1 £
] 1 Q
. = - [
Herpes Simplex virus | _ §
— Cytomegalovirus - -
© Respiratory and enteric viruses | [Seasonal/intermittent) Varicella Zoster virus T |:|
S 1 ]l | L ||U 1 [ 1 [ 1 [ — [ se— | ] L
Other viruses eg. HHV [ — I 11 5
EBV PTLD | £
L 1 8
= Aspergillus species Aspergillus species 2
o — =
g Candida species
— Pneumocystis
1 |
1 - |
Day 0 Day 15-45 Day 100 Day 365 and beyond

WWW.ISBMT.ORG
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HSCT o Timeline of infections

Preengraftment Early Postengraftment Late Postengraftment
(<30 Days) (Days 30-100) (>100 Days)
Host Immune ST eplig :>
and Mucositis
Transplantation- l/

Associated Risk
Factors for
Infection

Central Catheter

)

Impaired Humoral Immunity >

Acute G VHD

> Chronic G VHD >

High-Incidence
Infections

Coagulase-Negative Staphylococci

)

Viridans Group Streptococci | ST >
Facultative GramNegatives
| vzv >
HSV
Candida \ Adenovirus >
Early Aspergillus | >

Low-Incidence
Infections

Respiratory and Enteric Viruses
I

> |

Late Aspergillus >

Encapsulated Bacteria
|

|
|

EBV-Associated Lymphoproliferative Disease
|

Pneumocystis jirovecii >
|

agondii .

Toxoplasm

)

Strongyloides stercoralis

i N
.

WWW.ISBMT.ORG



7 1sBMT

Indian Society for Blood & Marrow Transplantation

Phases of Predictable Immune Suppression and
Associated Opportunistic Infections

Engraftment Day 60 Day 90 Day 180 1 year
p 7/ 7/
< Neutropenia >
Immune : -
System Defects  [<_ Lymphopenia 1
< Hypogammaglobulinemia
Transplant-related .m
Factors Contributing | | VOD
to Infection
< Central line >
| Thrombocytopenia |
| Idiopathic pneumonia I
T
I Acute GVHD Chronic GVHD
|
<@ Adenovirus
High Incidence [<. HSV = = e
Infections r
< vzv
< Candida >
“E/ar|y aspergillus < Late aspergillus >>
~~Viridans group
~streptococci~
~Facultative ~_
< gram negative -
__— Coagulase negative
. staphylococci i
= Encapsulated bacteria
Low Incidence | <. x =
Infections — Pneumocystis :J>-
1
Respiratory and enteric viruses
(episodic, endemic)
pstein-Barr virus lymphoproliferative disea
Stronglyloides
Cryptosporidia

.

WWW.ISBMT.ORG



Immune reconstitution after HSCT

Neutroph's, Monocytes, NK cal's

B oelis, CD8Tcells
— CD4 Tcells
~~ | — Plasma celis, Dendrifc celis
" — Upper normal kmit

— Lower normal imit

7 1sBMT
Indian Society for Blood & Marrow Transplantation
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- | Graft infusion
®
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O 40‘
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E 20
E
O o
Weeks

Months

Years posttransplant

A Status of hematological disease at HSCT
A Co- morbidities
A Neutropenia 0 degree and lenght

A Disruption of anatomical barriers
% A Depressed T and B cell function

Risk factors

- Type of transplantation
A Aut Alovs

- Source of stem cells

A PB vs BM vs
- Conditioning regimen

A RIC vs MAC

- Degree of histocompatibility

- GVHD prophylaxis

- GVHD occurrence and grade

......

WWW.ISBMT.ORG
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e Neutropenial pre - engraftment phase

Risk factors for infections

ANeutropenia length >7 days
A Severe neutropenia < 0.5 G/L
AMucositis

ACentral venous catheters

Almmunologic impairment

Infections during neutropenia

AFebrile of unknown origin (FUO)
AClinically documented infections

AMicrobiologically documented

Infections

WWW.ISBMT.ORG
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7 1sBMT
5 Neutropenic fever

Alnfections during neutropenia: 35 - 89%

u Bloodstream infections: 20 - 60%

u Gram positive bacteria >50%
d Staphylococcus sp., Enterococcus sp., Streptococcus
0 VRE, MRSA, MRSE

u Gram negative bacteria

0 Increased rate
d Mortality: 24 - 50%

d P. aeruginosa, E. coli, Klebsiella pneumoniae, Acinetobacter

Enterobacter cloacae, Stenotrophomonas  maltofilia

viridans

baumani ,

WWW.ISBMT.ORG
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Blood &

Neutropenic fever & Treatment strategy

/ Environmental

AProphylaxis
\ Pharmacologic al
De- escalation
=
A Empirical antibiotic thera
P Py \ Escalation

/ Antibiotic choice

, Treatment duration

ATargeted therapy \

Antibiotic dose

WWW.ISBMT.ORG
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Important data

ANeutropenia at time of infection

Onset
U Lengh of neutropenia
U Severity of neutropenia
AEtiology of bacterial infection
u Gram positive bacteria

U Gram negative bacteria

ASite of infection

U Bloodstream infection
U Pneumonia

u Central nervous infection
U Abdominal infection

U Urinary tract infection
u Skin infection
AProphylaxis
ATreatment

V Empirical

V Targeted

AOutcome

......

WWW.ISBMT.ORG
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Bacterial Infection Syndromes

ACentral Line - Associated BSI (CLABSI)
APneumonia
ADiarrhea

ACNS Infections

WWW.ISBMT.ORG
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GPC infections in HSCT ®

AMost frequent - Coagulase - negative Staphylococcus > 50% MRSA
- usually CVC related

A Streptococcus viridans (5813%) & Early (median 4 days); ARDS and
septic shock - 7339%, Mucositis,, Prior fluoroquinolone or
ceftazidime, antiacids, MAC, and haploidentical HSCT d Vancomycin

A Enterococci (588% )- Near the time of neutrophil recovery 0
iIncreasing VRE 0 High mortality

A Invasive pneumococcal disease (IPD)- Late (median 17 months - 4
months to 10 years) - Mortality rate of 13 920% ; Predisposing
factors - hypogammaglobulinemia, IgG2 deficiency; memory cell
defects as in cGVHD

WWW.ISBMT.ORG
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Antimicrobial Resistance in Gram-Negative Rods Causing
Bacteremia in Hematopoietic Stem Cell Transplant

D |Str| b Uti on Of g ram - N eg atlve path Og ens Recipients: Intercontinental Prospective Study of the

Infectious Diseases Working Party of the European Bone
Marrow Transplantation Group

Diana Averbuch, Gloria Tridello,” Jennifer Hoek,” Malgorzata Mikulska,' Hamdi Akan,” Lucrecia Yaiiez San Segundo,’ Thomas Pabst,” Tiilay Ozgelik,” Galina
Klyasova,’ Irene Donnini,"” Depei Wu,'" Zafer Giilbas," Tsila Zuckerman,” Aida Botelho de Sousa,"* Yves Beguin,"” Aliénor Xhaard,” Emmanuel Bachy,” Per
Ljungman," Rafael de la Camara," Jelena Rascon,” Isabel Ruiz Camps,2' Antonin Vitek,Z Francesca Patriarca,” Laura Cudillo,” Radovan Vrhovac,™ Peter
0 h f = J. Shaw,” Tom Wolfs,”’ Tracey 0'Brien,” Batia Avni,' Gerda Silling,” Firas Al Sabty, Stelios Graphakos,” Marja Sankelo,” Henrik Sengeloev,” Srinivas
t e r n o n e rme ntat |VeS ) Pillai,** Susanne Matthes, ™ Frederiki Melanthiou,™ Simona lacobelli,” Jan Styczynski,”” Dan Engelhard,"* and Simone Cesaro™

. _ Other Gram-negatives,
2% 3%

Stenotrophomonas maltophilia
, 5%

Resistant GNR

ANon Carbapenem
E.coli, 43% resistant 0 50%

Pseudomonas
aeruginosa,

14% ACarbapenem resistant

d 18.5%
AMDR 8 35.2%
AXDR 8 CRAB & 28.6%

Other
Enterobacteriaceae,
12%

Klebsiella pneumoniae, 18%

% Averbuch et al, Clinical Infectious Diseases; Dec 2017;65(11):1819i 28 WV WASEBIESis
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¥ 1seMT ECIL- 4: Recommendations for empirical antibiotic b CouFeaence

INFECTIONS in

therapy: Escalation and de - escalation approach EUKAEMIA

_ Escalation approach De-escalation approach

Indication 1) Uncomplicated presentation; 1) Complicated presentations

Indian Society for Blood & Marrow Transplantation

2) No known colonization with resistant bacteria; 2) Known colonization with resistant bacteria;
B-Il for all 3) No previous infection with resistant bacteria; 3) Previous infection with resistant bacteria;

4) In centers where infections due to resistant pathogens 4) In centers where resistant pathogens are regularly seen at the onset of

are rarely seen at the onset of febrile neutropenia. febrile neutropenia.

Options i{s/d 1) Anti-pseudomonal cephalosporin (cefepime*, 1) Carbapenem monotherapy BlI
E] ceftazidime*) Al 2) Combination of anti-pseudomonal beta-lactam + aminoglycoside or
antibiotic 2) Piperacillin-tazobactam Al quinolone (with carbapenem as the beta- lactam in seriously ill-patients)
therapy 3) Other possible options include: BllI

e Ticarcillin-clavulanate 3) Colistin + beta-lactam +/- rifampicin (for PsA, AB, SM) BIlI

e Cefoperazone-sulbactam 4) Early coverage of resistant-Gram-positives with a glycopeptide or newer

» Piperacillin + gentamicin agent (if risk factors for Gram- positives present) Clll

WWW.ISBMT.ORG
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- REYISION Of recommendations for empirical antibiotic therapy:
de- escalation approach (in red changes vs ECIL4)

- De-escalation approach ECIL 4 De-escalation approach ECIL 10

Options for

initial
antibiotic

therapy

Complicated presentations Bl|

Known colonization with resistant bacteria BlI 2)
Previous infection with resistant bacteria Bl 3)
In centers where resistant pathogens are regularly seen 4)
at the onset of febrile neutropenia Bl

Carbapenem monotherapy BlI 1)
Combination of anti-pseudomonal beta-lactam + 2)
aminoglycoside or quinolone (with carbapenem as the
beta- lactam in seriously ill-patients) Blll 3)
Colistin + beta-lactam +/- rifampicin (for PsA, AB, SM) BIl|
Early coverage of resistant-Gram-positives  with a 4)
glycopeptide or newer agent (If risk factors for Gram-

positives present) Clll

Sepsis/Septic shock

Known colonization with resistant bacteria;

Previous infection with resistant bacteria;

In centers where resistant pathogens are regularly seen at
the onset of febrile neutropenia.

Carbapenem monotherapy

Combination of anti-pseudomonal beta-lactam +
aminoglycoside

Beta lactam targeting the suspected colonizing pathogen
based on susceptibility testing

Early coverage of resistant-Gram-positives with a
glycopeptide or newer agent if risk factors for Gram-

positives present
WWW.ISBMT.ORG



*"jBMT ~ Situations for which novel anti - Gram- negative g
beta - lactams are indicated as the empirical regimen ®

In patients colonized or previously infected with carbapenem
resistant Gram - negative bacteria :

AKPG- producers - ceftazidime -avibactam (Allu), meropenem - vaborbactam (Blltu),
Imipenem - cilastatin - relebactam (CIIt), cefiderocol (CIII)
A OXA- 48 producers - ceftazidime avibactam (Alltu), cefiderocol (CllI)

AMBL producers - ceftazidime - avibactam plus aztreonam  Alltu , cefiderocol (CIII);

In patients colonized or previously infected with with DTR
Pseudomonas aeruginosa :

High dose ceftolozane tazobactam ( Alltu), ceftazidime - avibactam (Alltu),

% Imipenem/ cilastatin / relebactam (BlIt), cefiderocol (CII); WWW.ISBMT.ORG
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Case Capsul eé
A9/F, Class 4 student

ASymptomatic transfusion dependent pancytopenia
AFever- on & off with recurrent cough/cold

ABloodc C/Sc MDR E. Coli

y 23 Qﬂ\‘“ \»

Diagnosis : Very Severe
Aplastic Anemia (VSAA)

How to treat

. : -
»»Bone Marrow Biopsy 8 MDR E. Coli th|S case:

| sensitive only to Colistin
\ WWW.ISBMT.ORG
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Patient 8
Girl, aged 9 years

Case CapSUI e @ Diagnosis

VSAA with MDR E.Coli
sepsis

Treatment
Symptomatic

“

Hb 6
ANC 80
PIt 10,000

Antibiotic Adjuvants &
Initiate therapy: Gx Antibiotic Combinations

Transfusions,
Colistin+Phospho

. WWW.ISBMT.ORG
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°

Latest Recommendations for CRE

Metallo--lactamase (eg. NDM)
0XA-48

+

1st Choice: Prolonged infusion of ceftazidime-
avibactam and aztreonam (over 3 hours)*
Other options:

d.

Polymyxins (do-not use polymyxin B for
UTI) plus other agent to which organism has
demonstrated susceptible MIC (like
tigecycline, aminoglycosides, IV fosfomycin)
or high dose carbapenems if MIC < 16
Tigecycline (approved for intra-abdominal
infection and skin -soft tissue infection)-
DO-NOT use for blood stream infection or
pneumonia as a standalone agent
Aminoglycosides (for uncomplicated
infections like UTI, any other infection for
which source reduction has been done)

*Ceftazidimeavibactam + aztreonam: Perform a synergy test and demonstrate zone of inhibition
ICMR: Management of CRO 2021

WWW.ISBMT.ORG



¥ 1sBmT e

Indian Society for Blood & Marrow Transplantation

Avibactam has broad spectrum of activity

TEM™2, SHV*?

CTX-M™

KpCt?

AmpC'?

Class C
ACC-13 CMY-13, FOX3,

SN S [2IKINIS

Class D OXA 48°

WWW.ISBMT.ORG
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" Empirical/Pre - emptive Cef- Avi + Aztreonam S
Cons Pros
ANon - fermenters AProven to be superior to
APseudomonas - complex and Polymyxins based
multiple mechanisms of combination
resistance

A Acinetobacter: no coverage

ASynergy test: requires time
and microbiological
expertise - not all labs do
this test

AE. coli: mutation in PBP can
lead to cef- avi resistancel

‘ 1. HariharanP, High prevalence &scherichia catilinical isolates in Indiaarbouringfour amino acid inserts in PBP3 adversely impacting activity o \A/\W W.ISBMT.ORG
aztreonam/avibactamJournal of Antimicrobial Chemothergpyolume 75, Issue 6, June 2020, Pages ¢B&H1L



Ceftazidime davibactam compared to other treatment regimens
against carbapenem - resistant Klebsiella pneumoniae bacteraemia

20% 1 85%
P=0.004
80% |
P=0.009
70%
60% - p=0.04 30 - day clinical
1
—— 48% success rates
40%
40% - ’ 37%
30% -
20% -
10% -
0% T T T
C-A CB +AG CB+COL Other
In multivariate analysis, patients treated by ceftazidime davibactam had 8.64 times (95%Cl 1.61 846.39) chance of success thanthe  other patients ?

AG, aminoglycosides:A&; ceftazidimeavibactam; CB, carbapenem; Cl, confidence interval; COL, colistin.
1. Shields RK et al. Antimicrob Agents Chemother 2017;61:e00883



Ceftazidime davibactam compared to Colistin

A 1.0

B 10
Hospital death
Hospital death

0.8 0.8

. g = 0.6 Alive in hospital = 06
Ceftazidime £ discharged notto home | | £
. g. =3 A_Iive in hospital or - -

davibactam |& .. & oa ascrarged rotorome | CONISEIN

0.2 0.2

Discharged home :
0.0 0.0 : | : : : : Discharged home
0 5 10 18 20 25 30
Time, d

Figure 1. Inverse probability of treatment weighting (IPTW)—adjusted efficacy: disposition over time (n = 137; IPTW-adjusted probability estimates of hospital mortality and
discharge status). A, Ceftazidime-avibactam group (n = 38). B, Colistin group (n = 99).

Death rate evaluated at Day 30 after therapy ‘!

3/38 (8%) in CAZ BAVI patients versus 33/99 (33%) in colistin group | Clinical outcomes were better in the patients who were treated first
difference 23%, P=0.001 with ceftazidime - avibactam rather than colistin

At Day 30 1 The use of ceftazidime -avibactam was associated with improved
+ 64% adjusted probability of a better prognosis with CAZ 8AVIthan | Clinical outcomes, especially decreased all-cause hospital mortality
colistin (CI 95% 57 871%) rate and improved benefit - risk outcomes .

CAZAVI, ceftazidimeavibactam; Cl, confidence interval; IPTW, inverse probability of treatment weighting.
1. vanDuinD, et al. Clin Infect Dis 2018;66:1G3.
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CORRECTED PROOF

Efficacy of Ceftazidime-avibactam Plus Aztreonam
in Patients With Bloodstream Infections Caused bvy
Metallo-p-lactamase—Producing Enterobacterales

Marco Falcone &8, George L Daikos, Giusy Tiseo, Dimitrios Bassoulis, Cesira Giordano,
Valentina Galfo, Alessandro Leonildi, Enrico Tagliaferri, Simona Barnini, Spartaco Sani ...

Show more

CAL-AV] plus ATM

0,5

0,61 1 o DAAs

p =000 (log-rank)

Cumulative survival

0,2 =]

T T T T T T T
a 5 10 15 20 25 30

o Days from BSI
In-vitro susceptibility was demonstrated prior to usageCaffaviPLUS aztreonam

WWW.ISBMT.ORG
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New algorithm use newer BLBLI ( Cef- avi)

Blood culture/culture from any
sterile site positive for gram
negative bacteria

Carbapenem Sensitive

/

Treat as per
susceptibility
result

Carbapenem Resistant

CAZAV}
Suseptibility

resistant

ﬁsitivity

CAZAVI+AZTS
CAZAVI+Aztreonam

CAZAVI

CAZAVIR
Polymixir+/-
TIGE/MinoFosfd
Carbapenem

WWW.ISBMT.ORG
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New BL- BLI Combinations .

Ceftolozane-tazobactam + +/- - = .
Ceftazidime-avibactam + + + + -
Meropenem/vaborbactam - - + - -
Aztreonam-avibactam + - + + +
Imipenem-relebactam + + + - =
Meropenem/nacubactam - - + + 3

WWW.ISBMT.ORG
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Newer Drugs

Carbapenem Carbapenem
ESBL and AmpC KPC OXA-48 MBL Nonsusceptible Nonsusceptible
A. baumanii P. aeruginosa

Plazomicin 44 ++ +4 +/—2 - —

Eravacycline ++ ++ ++ +Pb ++ =

Tanoeilii ++ (urine ++ (urine B B N B

. breakpoint only)  breakpoint only)

Cefiderocol ++ ++ +s + 4 ++ ++
Ceftazidime/avibactam R R .. - - -
Ceftolozane/tazobactam 44 - - - - gt
Meropenem /vaborbactam ++ e - - ? ?
Imipenem/relebactam ++ 4 - - - +/—d

WWW.ISBMT.ORG
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Case

\
“>

Hb 6 Feels better
ANC 80 Hb 9.2 PIt-
Plt 10,000 30,000

v

Initiate therapy: | FIUXCYy+rATG+TBI

Transfusions 1 conditioned Haple

typing BMT with father as
donor

Capsul eé

r

Patient
Girl, aged 9 years

Diagnosis
VSAA with MDR E.Coli
sepsis

Treatment
Haplo - BMT

J

AContinued Pre - emptive
Granulocyte Transfusions

WWW.ISBMT.ORG
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Biol Blood Marrow Transplant 25 (2019) 16211628 B
- MDR related
. ™ = ) H
Biology of Blood and <AL s s s ) mortality
Marrow Transplantation 0.6
FT SEVIFR journal homepage: www.bbmt.org g §' p=0.001
_ ER s :
2 o6 . H
Haploidentical ;'2
Impact of Preemptive Granulocyte Infusions During Febrile 1) ﬁ o i
Neutropenia in Patients Colonized with Carbapenem-Resistant S §
Gram-Negative Bacteria Undergoing Haploidentical Transplantation © ¢ S
H PGi group-16.7%; 2

= 0.2 H
Sarita Rani Jaiswal'**, Prakash Bhakuni', Gitali Bhagwati’, Aby Joy”, Aditi Chakrabarti',
Suparno Chakrabarti'~? I

A 0.0
C') 2;0 5{;0 7;0 10'00 12‘50
i Days Post-Transplantation
NRM "

O.S
= GI group-75.6%; events. 16/6! u u
g 0.6 0.8
2 p=0.0001
;‘.’ 0.4 non-pGl group, 35.6%, events-11/33 '_2' o) p=0.0001

0.2+ ,f’f § 0.4+

! PGl group, 7.5%, events-5/69 <
;_,-l hon-pGl group-21.2%; events-26/33
0.0 0.2+
l; 550 1 0’00 1 5’00 20'00 25‘00 3&0
Days Post-Transplantation
0.0+
B 3 s 700 7550 p po. g

Days Post-Transplantation

WWW.ISBMT.ORG
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Patient ®
Girl, aged 9 years

Case Capsul eé Diagnosis

VSAA with primary graft
failure

Treatment
Second Haplo - BMT

DETZDMB R Jan 2017 meemEGh 20 lamm———————

Feels better

Hb 9.2 PIt-
30,000
Flu+Cy+rATG+

conditioned Haplo
with father as do

A Antibiotics de - escalated after 2
weeks and after resolution of
FN with negative markers

WWW.ISBMT.ORG




Indian Society for Blood & Marrow Transplantation <
(Patient

Girl, aged 9 years

¥ i1sBmT e
®

, ELi
Celem Cagwes Ul e e RN o

& Gr Il Skin+Gut aGVHD

Treatment
Ganciclovir + IVIg
Steroids + CSA + MMF + Ruxo
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Patient
Girl, aged 9 years

Diagnosis
VSAA with CHR with Gr |
Skin+Moutht cGVHD

Treatment
MMF + Ruxo
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Patient

C as e C a p S U | e é Girl, aged 9 years
Diagnosis
VSAA with CHR

Treatment
Vaccination

Feels better

Hb9.2 Pt TLC 5360 PI| TLG6000
30,000

\/

Flu+Cy+rATG+ CMV reactivatig Manageabl

conditioned Haple . :
with father as do Grade Il Skin& ¢ cGVHSkin
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Patient
Girl, aged 9 years

Diagnosis
VSAA with CHR

Treatment
Vaccination
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- Dec 2016
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63rd ASH Annual Meeting Abstracts

721.ALLOGENEIC TRANSPLANTATION: CONDITIONING REGIMENS, ENGRAFTMENT AND ACUTE TOXICITIES

Pattern of Bacterial Infections in Indian Bone Marrow Transplant Patients - Experience from Chennai India
Kishore Kumar', Chezhian Subash ', Durai Prabhu? Dilshada Pulikkal®, Dharani Basker”

ARetrospective Study : 2012021

An = 440

ACulture Positivity 22.7% ( GRQ%)
AMDRC¢ 60%

_ Blood 138 (2021) 4855i 4856
‘ WWW.ISBMT.ORG
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Peri-transplantation phase
-14 days to +30 days

Other GN E. coli
Other GP

F. aeruginosa

Early post-transplantation phase
+31 days to +100 days

Other GN

Other GP E. coli

Klebsiella spp.
. AmpC

Late post-transplantation phase
>100 days

P. aeruginosa

E. coli .
Klebsiella spp.

_Anaerobes

e
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ther Fungi
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Fungi Fungi Other bacilli
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Streptococcus spp. Enterococcus spp. Streptococcus spp.
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Combating Antibiotic Resistance

Future
Innovations

technology ’
Pre- erm‘ /
Prophylactic CRISPRCAS

Granulocyte
Transfusions

Bacteriophage
therapy
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SOMEDAY,
ALL THIS
WiLL BE YOURS.

© Guy & Rodd/Distributed by Universal Uclick via CartoonStock.com

MDR Infections
Treatment
Approach
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A12% - 15% of Allo- HSCT & 9% Auto - SCT during the pre -
engraftment period

AExtensive antibiotic exposures, mucositis, and multiple prior
hospitalizations are all contributory

A Hypervirulent strains, mostly in patients with prior
Fluoroquinolone prophylaxis

ACan be associated with subsequent GVHD

ACI. Diff colitis may be severe, often relapses, and may also
serve as a source for secondary bloodstream infections.

WWW.ISBMT.ORG
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. 3. A loading dose, when appropriate (tigecycline and colistin).

AEmpirical therapy - individualized using escalation/de - escalation
approach based on local antibiogram

AMonitoring local C/S/R patterns

ANovel laboratory techniques ( e.g MALDI- TOF) that reduce the time for
pathogen identification and antibiotic susceptibility testing

AOptimized antibiotics with pharmacokinetic/pharmacodynamic
principles:

1. A loading dose, followed by prolonged or continuous infusion of
time - dependent antibiotics, suchas _ - lactams

2. Once - daily infusion for concentration - dependent drugs, such as
aminoglycosides or daptomycin

WWW.ISBMT.ORG



Responsibilities of Antimicrobial Stewardship

A Promote appropriate and optimal use of antimicrobials
A Minimize adverse events and emergence of resistance
A Improve patient outcomes

A Decrease spread of multi - drug resistant infections

A Establish policies for antimicrobial usage

Core Elements of Antibiotic Stewardship. Centers for Disease Control and Prevention. https://www.cdc.gov/angbioticeelements/index.html. Published April 7, 4
2021. Accessed September 19, 2022. 7
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CDCOs

2019 Ant i

miI cr obi

CDC’s 2019 AR Threats Report:

PREVENTION WORKS.

$18%

fewer deaths from o fewer deaths from
antibiotic resistance 28 /ﬂ antibiotic resistance
overall since 2013 report in hospitals since 2013 report

AND DECREASES IN INFECTIONS CAUSED BY:

Y41%
¥29%

¥ 21%

Vancomycin-resistant
Enterococcus

O/ Carbapenem-resistant
33 /ﬂ Acinetobacter

O/ Drug-resistant

/ﬂ Candida

slr AB LE Carbapenem-resistant
Enterobacteriaceae (CRE) &
drug-resistant tuberculosis
(TB disease cases)

Multidrug-resistant
Pseudomonas
aeruginosa

Methicillin-resistant
Staphylococcus aureus
(MRSA)

al

........

Resi s
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An ounce of preventions
1S worth a pound of cure.
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ey Prevention of Bacterial Infections

A General measures

A Antimicrobial stewardship

A CLABSI prevention

A Fluoroquinolone prophylaxis

A Late infection prevention  (>100 days post - HCT), targeting mainly
encapsulated bacteria, includes:

1. Oral prophylaxis with penicillin
2. IVIg in patients with severe hypogammaglobulinemia ( IgG <400 mg/dL)

3. Vaccinations

. WWW.ISBMT.ORG



Cleaning
and
disinfection

ale]gle
hygiene

Appropriate

orecautions and Communication

observe
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A Late infections > 6 months after HSCT
0 6.4% deaths
d 66% infection 9 about 18 month 44 - | | | ‘ _ r |

A Characteristic

d Pneumonia

=

30 4
d Septic shock

d Neuroinfection 20 1

ARisk factors for mortality
8 GVHD
8 MUD, MMUD

0 CMV
o TBI

Number of patients

10 4

05T 2 3 4 5 6 7 8 9 10 11 12 13 14
Years

Ljungman et al. BMTVRUOW.ISBMT.ORG
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ABacterial infections remain major causes of early as well as
late Post transplant mortality

AGNB increasingly cause infections in HSCT patients;
prognosis Is frequently poor.

AResistant bacteria, such as broad - spectrum _ - lactamase -
producing (mainly ESBL) Enterobacteriaceae
carbapenemase - producing Enterobacteriaceae (CPE), MDR
Pseudomonas aeruginosa , and VRE, are causing an
Increased number of infections, leading to delay In
appropriate therapy and increased mortality.
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AAntimicrobial stewardship is aimed to individualize empirical
approach (escalation vs. deescalation ) to patients with suspected
Infection, limit unnecessary antibiotic use, and optimize
treatment based on pharmacokinetic/pharmacodynamic
principles

Alnfection control is crucial to limit the spread of MDR pathogens.

AFluoroquinolone prophylaxis is recommended for high - risk
neutropenic patients; its efficacy, however, can be reduced

AEncapsulated bacteria ( Streptococcus pneumoniae and
Haemophilus influenzae ) cause infections during late post -
engraftment period; preventive measures include oral

o prophylaxis, 1Vlg, and vaccinations.
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