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HSCT Patient journey
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l l l l l l O APLASIA Neutrophils recovery Immune reconstitution
' 4
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Conditioning related toxicity (i.e.
Immediate drug Mucositis..) Viral reactivation Viral reactivation
related toxicity Bacterial/fungal infections Endothelial complications Endothelial complications
Hemorrhagic cystitis aGVHD OverlaptGVHD
Endothelial complications (i.e. VOD) Later
aGVHD

Late orgarspecific toxicities
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Acute complications

Neutropenicfever
Bacterialand fungal Infectious complications

Viral reactivation and complications
- CMV reactivation

- EBV reactivation (PTLD)

- Hemorrhagic cystitis

Endothelial complications

N

’ -VOD/SOS

( - Thrombotic microangiopathy
- Capillary leak syndrome
- Alveolar hemorrhage

- Posterior Reversible Encephalopathy syndrome

Chemeradiotherapy related direct toxicities
- Mucositis

- Hemorrhagic cystitis

- Hepatic cytolysis

aGVHD/cGVHD
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Neutropenicfever
Bacteriabind fungal Infectious complications

INFECTION

Viral reactivation and complications
- CMV reactivation

- EBV reactivation (PTLD)

- Hemorrhagic cystitis
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Immune reconstitution post allogeneic stem cell transplantation

Pretransplant
factors

* Patient age

¢ Prior treatments

* Disease

* Donor source

* HLA disparity

e HSC dose

* Graft manipulation
* Conditioning

Post-transplant factors

Conditioning GVHD, infections, immunosuppressive therapies
| ]
Donor LR .
T cells ’
* Monocytes
5 * Neutrophils
- CD4* T cells
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Phase I: Pre-engraftment

Graft-versus-host-disease: Acute

Phase IlI: Post-engraftment

Chronic

Phase lll: Late phase

i . Impaired cellular and II .
Neutropenia, barrier - . \ Impaired cellular and
. humoral immunity: -~ i X
breakdown (mucositis, ) [~ humoral immunity: B cell
NK cells recover first, CD8 T
central venous access X : & CD4 T cell numbers recover
i cell numbers increasing but slowly and reperoire diversifies
devices) restricted T cell repertoire y P
L
© Gram negative bacilli T ]
(- 1 |
g Gram positive organisms Encapsulated bacteria
Il |
5 Gastrointestinal Streptococci species E
: £
T o
[ _ a1 o
Herpes Simplex virus | | @
—_— Cytomegalovirus - - q -
.g Respiratory and enteric viruses | (Seasonal/intermittent) e I I:I
> | 11 ] C ; ||Ll 1 [ ] [ 1 [ — ] [ 10 ] L 1
Other viruses eg. HHV . — w ¥ S
EBV PTLD E
- 3
- Aspergillus species Aspergillus species 1 £
o - =
g Candida species
- Pneumocystis
] ]
Day O Day 15-45 Day 100 Day 365 and beyond A
Fiaure 1: Phases of opportunistic infections amona alloaeneic HSCT recipients. [

Khediaet al Journal of Stem Cell Research & Therapy -
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Infectiousprophylaxisand monitoring in HSCT recipient

Pathogen Prophylaxis Monitoring

HSV/IVZV Aciclovir 400 mg tid -

CMV in CMV+ recipients Letermovir 480 mg/d (or 240mg/d if concomintant gPCRor CMV DNAveeklyduringfirst 3mo
ciclosporine) after allcHSCT

Fungi High risk (AML/MDS, GVHD under steroids) : posaconazole Galactomannascreeningddaptedthreshold
tablets 300 mg/d for positivityserumor plasmavalue2 ¥ xn T
Others: or multiple (consecutive)alues2 ¥ x n dp| G2
Fluconazole/itraconazole define positivity)

Pneumocystis Pentacarinat aerosol atD.
Trimethoprimsulfamethoxazol 800/160 3x week from
engraftment

Toxoplasmosis Trimethoprimsulfamethoxazol 800/160 3x week from gPCRor ToxoDNAduringfirst 3mo after alle
engraftment HSCT

EBV No prophylaxisonly pre-emptivetreatment gPCRor EBV DNAuringfirst 3mo after alle

HSCT

EBMTHandbook
Styczynski201/6
Ljung mamﬁy" QS
Maertens L.}

4
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Neutropenic fever in HSQdatients

1. Highriskof bacterialbloodstreaminfections

2. Highmortality in case of infections due to Granegativebacteria
(Pseudomonas)

Oftenfeverisisolated(neutropenig

Other causes ofever

- Fungalviral/ parasiticinfection

- Cytokine Release Syndrome (CRS)

- Drugrelated(e.g. ATG)

- Engraftmentsyndrome
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Neutropenicfever - Approachand initial management

{
Isthe patient at risk for drug-resistantinfection?

- Knowncolonisation(i.e. Anorectalswabg
- Previousantibiotherapy
- Localepidemiology

Isaclinicallysevereinfection?

- shock,hemodynamiadnstability, organ
| failure

Performinfectiouswork-up (blood
cultures +clinicallydrivenexams)

: o

Whichis the source ofinfection? WhIC.ha.nthIOtl.C. _ o
. : : . . Provideimmediateactiveantibiotic

- clinicalevidenceof infection (KT,skin

. ; e : ; treatment

infection, mucositis perianalpain...)
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Escalationversus DEescalationantibiotic therapy

Neutropenidever
R-bacteriacolonization
No criticallyill patient

\

- Hematologicapatients
- Criticallyill even
without knownR-
bacteriacolonization

- ICU patients

Escalation

I -lactam(covering
Pseudomonas a.]

)

DEescalation

Carbapenemsr

combinations
of al -lactamwith
aminoglycoside

If after 48-72h: persistance déver

n

If after 48-72h afebrile
no evidenceof resistantbacteria

»

Carbapenemsr

combinations
of al -lactamwith
aminoglycoside

I -lactam(covering
Pseudomonas a.)
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Adaptantibiotictherapy:.

Assessmerut 72h A accordingo antibiogramif pathogen
identified

A keeppseudomonasoveragsf still

Improvement neutropenic
Afebrile
Neutropenicfeverafter HSCT: Duration ofantibiotic
Clinicalassessment A Accordingo clinicalinfection
Blood Culture A Discontinueantibioticafter 7 days(or
Startempiricalantibiotic earlierif patient no moreneutropenig
: Extensivevorkup
Persistenfever Consideother causes ofever

No antibioticchange if nsignsof severity

If criticalpatient orclinicaldegradationunderantibiotic LargerantibacteriakcoveragéESCALADIRtbiotictherapy
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Causes of persisterfever: uncontrolled source

CatheternnfectionA remove

MucositisA persistentalterationof digestivebarrier

Worthington, 2005Cinauserq 2017
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Causes of persisterfever. Fungalinfections

Phase I: Pre-engraftment Phase Il: Post-engraftment

Phase lll: Late phase

Graft-versus-host-disease: Acute

Chronic

r/""“‘\
. . Impaired cellular and | )
Neutropenia, barrier - e \ Impaired cellular and
o humoral immunity: -, - -
breakdown (mucositis, ) & humoral immunity: B cell
NK cells recover first, CD8 T
central venous access - : & CD4 T cell numbers recover
i cell numbers increasing but slowly and reperoire diversifies
devices) restricted T cell repertoire y P
3
= Aspergillus species Aspergillus species 1 £
1 | =
o
g Candida species ‘
- Pneumocystis
Day 0 Day 15-45 Day 100 Day 365 and beyond

Fiaure 1: Phases of opportunistic infections amona alloaeneic HSCT recinients.

Radiopaedia.conKhediaet al Journal of Stem Cell Research & Therapy 20




InvasivePulmonaryAspergillosis

70y D+25 post transplant

Hematoloigicatecovery

Persistenfeverafter transplantdespitelargespectrumantibodies
SinusChestCT¢ suspiciouf fungalpneumonia

Givenposaconazgprophylaxish start AmphothericineB

BAL : PCR Aspergiltusigatus+
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Antifungaldrugs

ADD FUNGUS/DRUG Fungi
> r O 0O 0O 0O 0O O o m w
VIEW SG SPECTRA 2 L 8 8 8§ 8 8 8 I 5 § o)
3 3 3 3 3 3 F & o 8
e @ o 9 9 2 2 2 = 5 o 2
g 6 @ @ g g @ a 9 F 3 g
MORE ACTIONS | g ﬁ g “;r g e 3 2 B
wn w = = 7 ® 3 2] w Q o
-~ == O = <] c = o 2 o (o} 7]
€ p o » g o o TV 5 e 5
3 & 5 g8 2 B 8 o ¢ 9
Q & @ W 5 & 9 3
SEE LEGEND e @, §
7 7

Antifungal Drugs

oo SR
+ + o +

ltraconazole + =+ +

Voriconazole
Posaconazole
Isav-sulf
Anidulafungin

Caspofungin

Micafungin
Rezafungin

%\
Amphotericin B ) &)/'

- HUB Sanford, 2019
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Noninfectious causes ofever:
Cytokine Release Syndrome Imaploidenticaltransplant

Baltimore protocol for HAPLO

Parents

Chnldren/ l ;b""gs
e~ HMMMM
Y ‘ Transplantation 001 A B al
) - - ll +4

’ 1701
-6 -5 +3 +5

@20
03:02
cy Cyclophosphamide 14.5 mg/kg m
\ / Fludarabine 30 mg/m~2 W

Patient
Grandparents V CN I Calcineurin inhibitor (Cyclosporin or Tacrolimus)

04:02
01:01

Aunt

Cousins

TB Total Body Irradiation 2 Gy

Donor

Q.
. o

Mycophenolate 30 mg/kg

Cyclophosphamide 50 mg/kg

McCurdy Blood 2019
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Baltimore protocol for HAPLO

BMT

]

d ay -3
T-cell activation
; CD80/CD86
@ Peptide-MHC TCR
Alloreactive

T cells

CD40 CD40oL
Dendritic cell

6 -5 -4

2 -1 0 +3 +4 +5
| i ]

T-cell proliferation
Cy day +3 P

Activated
effector

Receptor T cell \%
NGB cmis &
IL-2 ‘ )

Non-alloreactive |,
T cells

CRSféver betweendayO and 3) in haplo

Startingfrom dayO:
- alloreactivel-cell proliferationA cytokine
releasefever

Day 3 :
- Cyclophosphamide administratigtoxic for

replicatingT-cellsA blockT-cell proliferation
sparingnon-alloreactivel-cells

-  Feverresolution

1 N
SN
|: DRI
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Noninfectious causes ofever. drugrelated fever

A ThymoglobulifATG) oanti-humanTlymphocyte globulin (ATLG)
A Cytarabine

A GCSF

A Ambisomginducesshivering

A Antibiotics
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Takehome messagesleutropenicfever

Alwaysperformblood cultures {wo sets!) and startoveraggantipseudomonasimmediatly
Adapttreatmentintensityto LJ (i A statas(c€xi&allyill A largercoverage combinations)
Betterto target R-bacteriaif the patientis colonizecand deescalatehereafter

If feverpersistseyond72h:

- Uncontrolledsource
- L (n@ Bacterial(other causesfungal drugrelated CRS.4, extendworkup(sinuschestCT)

- Antibioticchangement if the patiens stable/in absence atsistantgermidentificationis often non-
recommendeddiscusswith yourinfectiousdiseasespecialist
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Viral infectionsafter allo-HSCT

1.
2.
3.
4.

CytomegalovirueCMV)

Epstein Barr virus (EBV)
Hemorrhagicystitis(BK ,Polyomay
HHV6




M.S. 46 yo Followup visit 3,5mo after HSCT

Haploidentical HSCi€maledonor(daughte), PBSC agaft source, ABO: A+/A+, CNMUMV +.

AMLwith MDSrelatedchanges
Conditioning TBF + PTCY

Problemworsening pancytopenia, asymptomatic patient.

3moafter HSCT
Hb: 10.5 gr/dl
WBC: 3500/mcl, NAC : 2700/mcl

PIt 65000/mcl ‘

3,5 moafter HSCT

Hb: 9.5 gr/dl

WBC: 1600/mcl, NAC : 670/mcl
Plt 35000/mcl
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Pancytopenia after HSCT

CcMV
EBV
AdenoV
B19

Graft rejection Drug toxicites

CMV viral load > 60.000 copies/ml

Full donor chimerism at 3mo post HSCT No new drugs

Disease relapse

B12, folates, zinc normal Bone marrow performed at 3mo post HSCT without blasts
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Cytomegalovirus

Double strand DNA virus

I -herpesvirugHHW5)
Primaryinfectionasymptomatian immunocompentent
Seroprevalencé0-100%

Persistsn a latent state for life in monocytes, lymphocytes, CD34+
cells(andother cells??)

Reactivatioroccursgenerallyin first 100daysafter HSCT (buater
reactivationsare alsopossible)

Crough et al, CliMicrobiol Rev. 2009
Krechet al, Bull World Health Organ 1973 [/ 5\ )
Ho,Med Microbiol Immunol 2008 | ")
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Definitions

CMV Infection

Virus isolation or detection of viral proteins (antigens) or nucleic acid in any body fluid or tissue specime
PrimaryCMV infectiom in apreviousiyCMVnegativepatient

RecurrenCMV infectiom if prior CMV+ patient

ReactivatiolCMV infectiom if prior CMV+ angdameviral strain

CMWDisease

Clinicasymptomsand/or signsof organdiseasecombinedwith CMV virus isolation involvedorgan
(MostcommonGldiseaség

/| AN
/-
Ljungman Clin Inf DiS\L\O’l/}'
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Risk factors for CMV infection in HSCT recipients:

Serologicastatus(D-/R+ > D+/R+>R
T-celldepletion(ATG)PTCy
HLAMismatch¢ MMUD, Haplo
GVHD Prednisone > 1mg/kday

A CMV+ donor should be chosen when possible for a CMV+ recipient
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Prophylaxiswith Letermovir

Letermovimreducedclinicallysignificanttytomegalovirusnfections and altausemortality at
week24 versus placebo in CM¥éeipients

A Clinically Significant CMV Infection

. My Letermovirin practice:
£ 90— P=<0.001 by log-rank test o
£ 50 For all CMV#ecipients
0=
"E P DOthroughD+100 post HSCT
5 o .
$ - _ Placebo Posologyl80 mg/d (240 mg /d if ciclosporine)
40
£ 30- S Monitor patientsafter Letermoviwithdrawalg reactivationare
S 104
':"l =1"“=' T T T T
o 2 E 10 14 12 24
Weeks since Transplantation
Mo. at Risk PR
Flacebo 170 168 1315 36 B5 7 70 [ j'jjzu\n I||
Letermowir 325 320 209 279 2r 254 212 Marty et al N M7017




Pre-emptive therapy. How todetect CMVreactivation?

Monitoring CMV PCR loodtest 1xweekandtreat if reactivationoccurs
(FromDOthroughD100)

Significantdifferent values PCR: 3Hifference
Ex. 300 Ul/ml and 500 Ul/ml = difference
300 UlmLand 1000 UI/mA IncreasingCMV viraload
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Antiviral treatments in CMYV reactivation

FOS CDhV GCV

Il

v

pUL97 Kinase V-

GC\E Ganciclovir

FOS#oscavir .
MBV=maribavir

LTV=letermovir

\\ 'I
(\ ~ CMV DNA
/ Polymerase (UL 54)

Pyrophosphate
Binding Site

Dickteret al ZWETEZ022
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Treatment

Ganciclovit, 1st LINE

Mechanism

Indication

Administration

Duration

Metabolism
Adaptation
Toxicity

CMV DNA Poly
Inhibition

1st line CMV
diseasénfections
HHV6

Aciclovir R HSV

IV 5 mg/kgday
(VALcytd”O 900 mg 2x
dayc¢ no Oralform if
GVHD+)

At least 2veeks
Until negativeviralload

Renalelimination
Renaffunction

Hematological
-GCSF ttreat
neutropenia

- Transfusions

FoscaviFr NOTremboursed

Mechanism

Indication

Administration

Duration

Metabolism

Adaptation
Toxicity

CMV DNA Poly Inhibition

CMVdiseasénfections
HHV6
Aciclovir R HSV

PoordisponibilityPO
IV: 90 mg/kg/dose every
12h

At least 2veeks
Until negativeviralload

Renaklimination

Renafunction

Renak tubular
Electrolytedisturbaces
Seizures

Genitalulcers

Maribavirg 2" line remboursedirom 1/3/2024

Mechanism

Indication

Administration

Metabolism
Duration
Adaptation
Toxicity

CMV pUL97 kinase
inhibition

CMV

PO 400 mg twice/day

Hepaticmetabolism

8 weeks

NauseaGldisturbances




Refractory CMV and Resistant CMV

Table 2. Summary of the Definitions of Refractory Cytomegalovirus Infection and Disease and Antiviral Drug Resistance for Use in Clinical Trials

Term

Definition

Refractory ChV infection
Probable refractory ChY infection
Refractory CMV end-organ disease

dosed antiviral therapy

Probable refractory ChMV end-organ disease
Antiviral drug resistance

Persistent viral load® after at least 2 wk of appropriately dosed antiviral therapy

CMV viremia that increases” after at least 2 wk of appropriately dosed antiviral therapy

Worsening in signs and symptoms or progression into end-organ disease after at least 2 wk of appropriately

Lack of improvement in signs and symptoms after at least 2 wk of approprately dosed antiviral drugs
\firal genetic alteration that decreases susceptibility to one or more antiviral drugs®

Abbreviation: ChWM\, cytomegalovirus.

“More than 1 log,, increase in ChY OMA levels in blood or serum and determined by log,, change from the peak viral load within the first week to the peak wiral load at =2 weeks as measured

in the same laboratory with tha same assay.

“CWIV viral load at the same lewval or highar tham the peak viral load within 1 week but <1 log,, increase in CAMY DMA titers done in the same laboratory and with the same assay.

“Known examples involve genes invalved in antiiral drug anabelism (eg, UL97-mediated phosphorylation of ganciclovir), the antiviral drug target feg, ULS4, ULST ULSEBHS1], or compen-
sation for antiviral inhibition of biological function leg, UL27).

*, *
%
@

HUB

05 ‘. ,(CMV DNA Polymerase)

ppi binding site '\ .

Alternation in ppi
binding site

Alferation in catalyc sile
or relative increase in
exonuciease activity

\ R L L LT LS TR

\_ { FOS Resistance } GCV/CDVIVGCV §

Resistance

Inhibition of
CMV Replication

A T T R

N\

praninian

Viscal At © 2016 The University of Texas MD Anderson Cancer Canter

ElChaeret al Blood 2016 NI
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TakeHome Messages CMV

At Risk : CMWecipients

Prophylaxisvith Letermovir(3mo post HSCT) in CMM¢ipients
Preemptivestrategy

D/ x hermatotox

C h { rendjtox

a! w Thremboursedn Belgium

In 2w viraloadshoulddecrease

Look for mutations in case wfractorydisease




SV. 35 ans

Severe aplastic anemia, genoidentical HSCT, male/female, A+/A+, CMV+/CMEBYVE

Fever and adenopathies 2 months post HSCT
-Hb 10.5 gr/dL, PIt 120000/mcl, WBC 3500/mcl

- EBV reactivation
- PET CT: Lymphoma stage IV #
- Anapath: Aggressive EBV+ B Lymphoma '

it P
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Post transplant Lymphoproliferative Disease (PTLD)

Post HSCT or solid organ transplant

Heterogeneougroup of lymphoproliferative disorders

70% EBYV positivdonorderived afterallo-HSCT

15tyear post HSCT in 80% of caieAfter 1y = Late Onset PTLD

Risk Factors

EBV positive donor, EBV negative recipient

Bone marrow and cord blood as stem cell source
Unrelated donor, mismatched donor

T-cell depletion in vivo/vitro (i.e. ATG, alemtuzumal

I
N

Curtis et al Blood. 1999 _
A N\

Chronic GVHD (Late onset PTLD) Leblond) ClirOncol 1998 C19) )

hS

& /)
N &
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Epstein Barr Virus (EBV)

A doublestrandedDNA virus
A 1-herpesviridaesubfamily

A Cancerigewirus,1¢2% of altumoursin humans
and ~200,000 new cancers per yea

A Not OnlyB-Lymphomasut alsoother tumors
(nasopharingeatancer)

A 90% EBV-+Hatencyin Bcells

Cohen et abci Transl Med 2011
CesarmamnnRevPath 2014
Dharnidharkaet al NEJM 2015

Epstein—Barr virus

Host B cell

Malignant B cell

Virion inserts its
viral genome into
the infected B cell

R —

gp350 receptor

CD21 receptor

¥ T cells Viral replication
- increases malignant
/ \ B-cell numbers

Genetically engineered
EBV-specific
CD8+ T cell
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EBV Latency in-Bells

Latency Il Latency | Latency 0

EBV infection LMP1

\ LMP2A/B

No viral protein expression

Lytic replication

PTLD Hodgkin lymphoma Burkitt lymphoma
HIV lymphoma DLBCL
NK/T cell lymphoma

Immunosuppression

IR\
impairedcellmediatedimmunity [/ 9) )
N /i

N 174
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Table 2. Classification of Post-Transplantation Lymphoproliferative Disorder (PTLD) by the World Health Organization (WHO).*
Characteristic Nondestructive PTLDY Polymorphic PTLD Monomorphic PTLD Hodgkin’s Lymphoma-like PTLD
Underlying architecture Nondestructive Destructive Destructive Destructive
Composition Plasma cells, small lympho- Complete spectrum of B-cell  Fulfills specific WHO criteria for NHL; mantle-cell ~ Fulfills specific criteria for classic
cytes, immunoblasts maturation and follicular NHL are not considered PTLD Hodgkin’s lymphoma
Immunohistochemical No diagnostic value Mixture of B cells and T cells  Monoclonal population 90% DLBCL, mostly CD20-, CD30+; most cases CD15+
features CD20+ (majority ABC type)
EBV association Almost 100% >90% Both EBV-positive and EBV-negative >90%
Clonality No in most cases Variable Yes Yes
Molecular genetic findings None Variable (BCL6 somatic Differences between EBV-positive (genomic No information available
hypermutations) stable) and EBV-negative (similar to DLBCL
in immunocompetent patients)
Clinical features Mostly early PTLD Variable Both early and late PTLD Possible increase in incidence of late-
onset Hodgkin’s lymphoma after
allogeneic HSCT

* Information is from Swerdlow et al.?*?” ABC denotes activated B-cell, DLBCL diffuse large B-cell lymphoma, NHL non-Hodgkin’s lymphoma, and WHO World Health Organization.
1 Nondestructive PTLD includes plasmacytic hyperplasia PTLD, infectious mononucleosis—like PTLD, and florid follicular hyperplasia PTLD.

Dierickx et al NEJM 20*
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PTLD following HSCT

Early lesions, CR ' Continued FU |

Treatment

polymorphic

PTLD and =
ook e rituximab (4 courses) Y
PTLD subtype | S
DLBCL (CD20+)

ol Dierickx et al NEJM 2018
and PCNSL j [
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Tabelecleuce(EBV ALLO)

Allogeneic, EBV-specific T-cells

PBMC:s collected
from EBV+ donor

Donor T-cells

EBV-infected
donor B-cells
functioning
as APCs

Manufacturing
Co-culture Expansion
of EBV-infected of anti-EBV CTLs
APCs
and T-cells

No genetic modification of T-cells

Comprehensive
characterisation

Including HLA
restriction and
allogenicity

-150 °C

Storage

On-demand

biobank

EBVALLO is stored
and ready for dispatch
when required

https://www.ebvalleebv.com
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Tabelecleucel

Reimbursed
- Afterrituximabfailurein PTLD post HS(

- Afterrituximabchemotherapyn PTLD
after solidorgantransplant

First
EBVALLO
cycle

Assess

response
(~D28)

—e

T*CR

1% PR

1+ SD/IR

PD

Same
EBVALLO
lot

Same
EBVALLO
lot

Same
EBVALLO
lot

Switch
EBVALLO
lot

Best response = 2
consecutive CRs
= end of treatment

2nd CR —

Any other response
= pD*

Best response =3

Same 3fd PR — consecutive PRs
2nd PR —« EBVALLO { > end of treatment
lot
_[ Any other response
Any other response o
Switch
29 SD/IR —— EBVALLO
_[ lot Up to 4 switches
to an EBVALLO lot

Any other response ¢ with a different HLA
restriction are possible
(if CRor PR is not

obtained)

———= Any other response °—[
.

- N https://www.ebvalleebv.com
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Pre emptive therapy

Table 7. Recommendations for preemptive therapy of EBV disease.
Recommendations for preemptive therapy of EBV disease

e Significant EBV DNA-emia without clinical symptoms of EBV disease is an indication for preemptive therapy with rituximab (Bllu).
* No specific threshold of EBV DNA-emia can currently be recommended for initiation of preemptive therapy.

e Rituximab once weekly (1-4 doses) is recommended until EBV DNA-emia negativity (Allu).

e Rituximab should be combined with reduction of immunosuppression, if possible (Allu).

* Donor or third party EBV-specific cytotoxic T lymphocytes (CTL) should be considered, if available (Cllu).

e Antiviral drugs are not recommended for preemptive therapy (DIIh).

Pre emptive treatment reduce the risk of P¥elted death

Which threshold? 1000 copies/ml vs 10000 copies/ml, versus 40000 copies/ml

Styczynshket alHaemat 4 lc,vfxplﬁ
Styczynslét al Trangnfr. 52009



Practice

- Blood PCR EBYV quantification 1x/week during first 3mo, than at each-2agminths) during the first year

- Continue irspeciapopulation (GVHD patientsprd bloodBonemarrowas source of CS)
-1f PCR EBV < 10000 copies/ul F

- If PCR EBV> 40000 copies/ml or >10000/ml in shoréjirsart Rituximab
- Treatwith rituximab 375 mg/m2keek maximum 4 doses

- PET CT in caseabhicalevidenceof lymphoma high PCR EB¥%els(i.e. >100000 copies/ml) or persistance
of EBV virdbaddespite4x Rtx




R.S. 46yo male, D+32 post HSCT

AML NOS, in CR1

Haplo alleHSCTiemaldmale, A+/A+, CMNCMV+.
Conditioning: TBEMAC)

GVHD prophylaxi€iclosporine/MMF

D+28¢ dysuria
D+32¢ macrohematuriawith clots..




Late >1 week after HSCT
BKpolyomavirusBKPy\HC)

80% of all HSCT patients develop theylel
BKPyWiruria while only 5%20% develop

VP1
VP2

VP3
Histone

Genomic DNA

Other pathogens: adenokus herpes virus, CMV,
0k OGSNAI
Criterion Definition
1 clinical symptoms/signs of cystitis, such as dysuria
and lower abdominal pain
2 haematuria grade 2 or higher
3 BKPyV viruria of >7 log;o copies/mL®
1\
“Plasma viral loads of >3-4 log;o copies/mL are found in more than two- 7S \
thirds of episodes of BKPyV haemorrhagic cystitis. [\ d'"/.f.-'/;ul
N 7
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BKPyYHemorrhagic cystitis

Bestsupportivetherapy Checkenalfunction hemogramyviraemia

Hydratation
Increaseplateletthreshold KidneyUS tarule out intravesic_ablood clotsand
Antispasmodidrugs hydronephrosis

Considerreductionin IS

Severity Symptoms
Grade 1 Microscopic hematuria
Grade 2 Macroscopic hematuria

Grade 3 Macroscopic hematuria with small clots

Grade 4 | Gross hematuria with clots causing urinary

obstruction requiring instrumentation for
clot evacuation and/or causing urinary

abstruction
Gradell Grade IHV or viremia
Consider bladder Bladder irrigation
irrigation Intravenous cidofovir
Cystoscopy
Consider hyperbaric Oxygen thera%/
Consider embolisation NKZ
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Confusionafter transplant

J.C. 24 yo

Day +4(@fter transplant. CerebralCT : normal
Hospitalizedsia the emergencglepartment

Clinicakexam:

- Confusion

- Anterogradeamnesia Lumbarpuncture: PCRHHV@positive

- Nosensitivityforce deficiency
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Herpesvirus
Exanthemaubitumin youngchildren
Main cause of virancephalitisafter alloHCT

DiagnosisHHV6 PCR @erebrospindluid

Treatment ganciclovirfoscarnet

Pantry, 2017
De Pagter2008 1
Ljungman 2008 B “1oN )
Noguchj 2006 | )
)

&
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Toxoplasmosis

Parasitianfection caused by Toxoplasma gondii
pauctsymptomatic or asymptomatic in

Immunocompetent individualpersistlatent cdormient

cysts

InimmunocompromisedTI. gondii may reactivate,
leading to invasive disease
Highmortality rates

sheep, goats, swine

reproduces in felines

Oocysts in contaminated
food, water, cat feces

Organ transplantation

Toxoplasmosis may either be donor-
transmitted, reactivated, or de novo

Oocysts or tissue
cysts convert into
tachyzoites, which
can spread to brain,
heart, other organs




Both disseminated infection and single organ involvement (most frequently encephalitis

Cerebratoxoplasmosis Systemialiseasenith Hemophagocytitymphohistiocytosis

Lim Clin Rad 2021




Guidelines for the management of Toxoplasma gondii
infection and disease in patients with haematological
malignancies and after haematopoietic stem-cell
transplantation: guidelines from the 9th European
Conference on Infections in Leukaemia, 2022

N
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Robina Aerts, Varun Mehra, Andreas H Groll, Rodrigo Martino, Katrien Lagrou, Christine Robin, Katia Perruccio, Nicole Blijlevens, Marcio Nucci,
Monica Slavin, Stéphane Bretagne, Catherine Cordonnier, on behalf of the European Conference on Infections in Leukaemia group*

AllseropositivgdRpositive) patientbeforetransplantshouldreceiveprimarytoxoplasmarophylaxis

Recommendations for toxoplasma qPCR screening
(1) gPCR screening is recommended for allogeneic seropositive (R-positive) HSCT recipients
(1a) Before engraftment Allu

(1b) After engraftment if no prophylaxis or any alternative prophylaxis to trimethoprim-sulfamethoxazole is given or in case of poor compliance or absorption of trimethoprim- A, II, u
sulfamethoxazole

(1c) After engraftment if prophylaxis with appropriate doses of trimethoprim-sulfamethoxazole is given B,Il,u
(2) Screening is not recommended in D-positive and R-negative or in D-negative and R-negative patients No grade
(3) The screening should start from transplant (day 0) Allu
(4) The screening should be at least once per week until day 100, then at least every 2 weeks until day 180, adapted to the schedule of patient follow-up and the intensity of B,Il,u

immunosuppression

(5) HSCT recipients who have developed toxoplasma infection or disease identified with gPCR should be monitored at least once a week to check for the decrease of the AllLu
parasitic load under treatment

(6) Two consecutive negative tests in blood, 7 days apart, and at least one in any other previously qPCR-positive fluid is the minimal requirement to confirm the efficacy of B, Il,u
treatment of toxoplasma infection and disease 1




ENDOTHELIA
COMPLICATIO

Endothelial complications

-VOD/SOS

- Thrombotic microangiopathy

- Capillary leak syndrome

- Alveolar hemorrhage

- Posterior Reversible Encephalopathy syndrome
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Endothelial complications

Pathogenicfactor in endotheliumrelated complication after allogenichematopoietictransplant

Intrinsic risk factors Transplant-related risk factors

Age Diabetes Hypertension Metabolic syndrome Alloreactivity Infections Conditiong regimen TBI

| |

1

Endothelial Activation

< /4 L NN

Inflammation Permeability Leukocytes adhesion Vasoconstriction Thrombosis

( Endothelial Dysfunction

4

HSCT Related complications

GVHD Capillary Leak Syndrome TA-TMA  Engraftment Syndrome VOD/SOS y

e

Milone et al Journ Clin Med 2022 | ¢



C.R. 44yo female, D+10 post HSCT

AMLwith BCOR mutation, in CRAgintuzumalmzogamicingjivenin induction)
MRD alleHSCTemald female B+/A+, CMYCMV+.
ConditioningfFludarabine/Busulfan4 (MAC)

GVHD prophylaxi€iclosporine/MMF

©

D+7:MucositisG3
D+8 :FebrileNeutropenia--> Piperacillinélfazobactam

D+10 Weightgain (65 kg, +4kg ind&y9, ascitespainfulhepatomegalySpO2 90% 2It/min O2,Bili4.6
mg/dl, Creatl.25mg/dI
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Hepatic sinusoidal obstruction syndrome (SOS)
Veno-occlusive disease (VOD)

A Systemic endothelial disease

A Rapid weight gain, ascites, painful hepatomegaly, and jaundice.

A Platelet refractoriness and renal failure common.

A From mild to lifareatheningseverity

A 65% mortality, death related to multrgan failure rather than liver failure.

Bearmaret al Blood 1995
Coppellet alBiol Blood Marrow Transpli/ 2010

N V4
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Risk Factors for VOD

Patient-related risk factors*®

Age Younger < older

Sex Male < female

Karnofsky index  100-90 < lower than 90
Underlying Nonmalignant < malignant < some
disease specific diseases*

Status of the Remission < relapse

disease

AST level before  Normal < increased

HSCT

Bilirubin level Normal < increased

before HSCT

Prior liver No < yes

radiation

Liver status Normal < fibrosis, cirrhosis, tumor
Iron overload Absent < present

CMV serology Negative < positive

Prior treatment Gemtuzumab or inotuzumab
with ozogamicin

Concomitant drugs Progestogens, azoles
Genetic factors =~ GSTM1-null genotype, MTHFR
677CC/1298CC haplotype, etc.

Transplant-related factors
Type of HCT Syngeneic/autologous < allogeneic
Type of donor HLA-identical sibling < unrelated
Grade of Match < minor mismatch < major
compatibility mismatch
T-cell in the graft = T-cell depleted < non-T-cell
depleted
Type of NMA < RIC < TRC < MAC
conditioning
Busulfan IV < oral targeted < oral
CY-BU < BU-CY
TBI Fractionated < single dose
Low-dose rate < high-dose rate
Less than 12 Gy < more than 12 Gy
Time between CY to TBI
36 h<CYtoTBI 12 h
Fludarabine Not included < included
GvHD prophylaxis CNI (TAC < CSA)
< CNI + sirolimus PN
HSCT number ~ First < second HSCT [;lf )
EBMTHandbook:019/
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SOS/VOD Time to Onset

20 - —
15
_ |
o]
c
S 101
o
L
5..
0 [T1 [ []
0 20 40 60 80 100 120

Time to onset of VOD (days)

/| A
/ & N

Ruutu et al Bon®larrow Transplantatior2023 B ii'ii'/ii "
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Physiopathology |

Lobule

Central vein

Portal triad

- hepatic artery
- portal vein
- bile duct

Acinus
-Zones 1,2,3

(@)

Tellel ] EILe 3]

Central
Vein

Hepatocytes

EEEE)
Artery
\o e e /

Endothelial cells Space of L}
lining sinusoid (SEC) Disse Pores \

A e s Vein
» /(HIHNINENEEEE

Portal

-

/-
Coppelkt al BIooneviewgb\é)\'
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Physiopathology i

okines from injured tissue

Calcineurin inhibitor/G-CSF PR Disse space ‘ = HEPATIC DAMAGE
Endothelial injury engulfment ‘. ‘
Microbial products . . ‘\
Engraftment/alloreactivity - '
ACTIVATED ENDOTHELIUM ' Further endothelial damage
= = =
\/ Endothelial detachment
Endotelial cell damnage (NO deficit, MMP-9 activation) ‘
Procoagulant status . ‘
(1PAI-1, NTF, LtPA) . ‘ '

Proinflamatory status -‘ . -/
(L adhesion molecules) ' . 3
i) Centrilobularvein
Vasocostriction (. NO) E
/ LX) obstruction
Capillary leak .

| )
=g = = g = = = D=

DEFIBROTIDE

‘\

A\

Bonifaziet al.Frontiers2020 [/ o) “?l\.l
& //;' ‘“lu

\\ ¢ _///’f
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EBMT Diagnostic criteria for SOS/VOD

Classical SOS/VOD

Late onset SOS/VOD

In the first 21 days after HSCT

>21 days after HSCT

Bilirubin = 2 mg/dL AND two of the
following criteria must be present:
« Painful hepatomegaly
« Weight gain >5%
« Ascites

Classical VOD/SOS beyond day 21

OR

Histologically proven SOS/VOD

OR

Two or more of the following criteria must

be present:
+ Bilirubin =2 2 mg/dL (or 34 pmol/L)
+ Painful hepatomegaly
+ Weight gain > 5%
» Ascites
AND haemodynamic or/and ultrasound

evidence of SOS/VOD

Hyperbilirubinemia no longer mandatory in late onset SOS/VOD

Histological evidence of SOS/VOD remains the gold standard (but not mandatory) for the diagnosis
Transjugulahemodynamicstudy: HVPG > 10mmHgpecificity90%,Sensitivityo0%

Corbacioglet al.| MT 4?016

N &
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Ultrasound features of SOS/VOD

Scoring System

Grayscale ultrasound findings of VOD

1. Hepatomegaly

2. Splenomegaly

3. Gallbladder wall thickening greater than 6 mm

4. Portal vein diameter greater than 8 mm in children and 12 in adults
5. Hepatic vein diameter less than 3 mm

6. Ascites

7. Visualization of para-umbilical vein

Doppler criteria for diagnosis of VOD

1. Flow demodulation in portal vein

2. Decrease in spectral density

3. Reversed portal venous flow or Velocity max less than 10 cm/sec
4. Portal vein Congestion Index 0.1 or greater

5. Hepatic artery resistive index of 0.75 or greater

6. Monophasic flow in hepatic veins

7. Flow demonstrated in para-umbilical vein

A o
s

Bajwa et al Biology of Blood and Marrow Tr an\atlon 2
Chan et al Biology of Blood and Marrow Tran, | Iaritgfiion 2




Severity Assessment

. Very severe-
Mild* M rate* ver
d oderate Severe MOD/MOE**
Time since first clinical :
symptoms of SOS/VOD*** > 7 days 5-7 days < 4 days Any time
Bilirubin (mg/dL) =2and <3 =3and <5 =5and <8 28
Bilirubin (umol/L) = 34 and <51 =51 and <85 =85 and < 136 > 136

Bilirubin kinetics

Doubling within 48 hours

Transaminases

< 2 x normal

>2and <5 x
normal

> 5 and £ 8 x normal

> 8 x normal

Weight increase

<5%

=5 % and <10%

=5 % and <10%

210 %

Renal function

<1.2 x baseline at
transplant

=21.2and < 1.5 x
baseline at
transplant

= 1.5 and < 2 x baseline
at transplant

2 2 x baseline at

transplant or other signs
of MOD/MOF
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SOS/VOD Treatment

Lowmoderate severity disease
Supportive care measures . Monitoring, Maintain euvolemia, Paracentesis if necessary.

Avoid hepatotoxic drugs
Methylprednisolone: Used by some authors. Recommended doses not defined.

Severe disease:
Defibrotide (not reimbursed in Belgium)
A For severe VOD : 6.25 mg/kg 4x/d, during 3 weeks

/| AN
|: DRI
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Weight Gainafter transplant, R 2 yfddyet to check theheart

Day +180 CIF of ECE
PTCY-based: 12.5%

0.5 1 Other: 3.3%
2 044 Heartfailure UsingPTCY for GVHibeventionand TBbasedconditioning
2 P=.003 associateavith risk of cardiactoxicity
£ 03 4
8
5
2 02 1 PTCY-based
S 0.1 - _ pr+ HHE - —H—+H
e No PTCY
I +
OIO A I_l 1 1 I
0 50 100 150
Follow-up (days)
Number at risk
PTCY 151 144 138 126
No PTCY 128 118 103 96

Perez-Valencia, 2024



N.S. 26yo male, D+45 post HSCT

R HodgkinLymphomaCR2 podBrentuximalg Nivolumah HapleHSCTiéther) A+/AB+, CMV+/CMV+.
ConditioningThiotepadBusulfaiFludarabine

GVHD prophylaxi8TCy €iclosporine/MMF

D+35aGVHDO52 (Skin 33, Methylprednisolonddmg/kg.

D+45:Hb9.3 g/dl,Ret160000/mcl PIt22.000/uL Creat0.78mg/d] Schistad24/1000, LDH 730/mdhapto<10.
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Transplant Associated Thrombotic Microangiopathy (TMA)
More frequent in the first 100 days after transplant.
Microangiopathithemolyticanemia
EBMTHandbod JJQ H
Gauvriilaket al,ExpHematolOncol 20217
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Second Hit:
Endothelial Injury

Racial / Genetic

Prior Endothelial Injury
(e.g. Prior Conditioning,
Prior CNIs)

Conditioning Regimen

= Compinemscnsion

w Drug (e.g. CNI)

GVHD

Infection

— Antibodies

Dvorak Front Ped 2019
1))

~ &
™ 74
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