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NHdeKUMOHHbIe OCITOXHEeHUA nocne
TpaHCcNMaHTauum KOCTHOro Moa3ra

BbinonHuna:

CTyaeHTKa 4 kypca, J1P
C3IrMY nm. N.N. MeuHunKoBe
[TnBOBapoBa BepoHuka



NHpEeKIUMOHHBIE OCI0XKHEHUS TPEACTABIISAIOT COO00M 0co0yI0 pobieMy y marueHToB nociie TKM. B ¢Bsizu ¢ yrHeTeHrueM
HOPMaJTbHOM ()yHKITUM UMMYHHOM CUCTEMBI JJAaHHBIC OCITIOXKHEHUS UMEIOT OTJIMUUTEIIbHBIC XapaKTECPUCTUKH:

* OnmopTyHUCTHYECKHE UHDEKIINH;

* ATHUIIUYHBIC CHMIITOMBI U OBICTPOE PacCIpOCTpaHECHHUE NHDEKIINH;

* OrtcpodeHHas TMarHOCTUKA-TIOBBIIICHUE CMEPTHOCTH;

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

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

1%

® Primary Disease ® Infection ® Primary Disease ® Infection = Primary Disease ® Infection ® Primary Disease ® Infection
= Organ Failure u GVHD = Organ Failure = GVHD = Organ Failure = GVHD = GVHD ® Organ Failure
« Hemorrhage « Other w Graft Rejection = Second Malignancy = Hemorrhage = Graft Rejection m Second Malignancy = Hemorrhage
» Hemorrhage w Other m Second Malignancy u Other w Other
' CIBMTR *Data reflects 3-year mortality ' CIBMTR * Data reflects 3-year mortality
A Maa® St 17 € PR MRANEPUARS RESTARCS 18

European guidelines for primary antifungal prophylaxis in adult haematology patients: summary of the updated recommendations from the European Conference on Infections in Leukaemia.

Maertens JA1, Girmenia C2, Briiggemann RJ3, Duarte RF4, Kibbler CC5, Ljungman P6, Racil Z7, Ribaud P8, Slavin MA9,10, Cornely OA11,12,13, Peter Donnelly J14, Cordonnier C15,16; European Conference on Infections in Leukaemia (ECIL), a joint venture of the European Group for
Blood and Marrow Transplantation (EBMT), the European Organization for Research and Treatment of Cancer (EORTC), the Immunocompromised Host Society (ICHS) and; European Conference on Infections in Leukaemia (ECIL), a joint venture of the European Group for Blood and
Marrow Transplantation (EBMT), the European Organization for Research and Treatment of Cancer (EORTC), the Immunocompromised Host Society (ICHS) and the European LeukemiaNet (ELN).



Causes of Death after Autologous
HCT done in 2014-2015

autoHSCT 7%

® Primary Disease
» Infection

» Organ Failure Early mortality alloHSCT sibling
= Second Malignancy from infections PR

= Hemorrhage
= Other alloHSCT UD 20%

CIBMTR

TR O T,

e Data reflects 3-year mortality 1

European guidelines for primary antifungal prophylaxis in adult haematology patients: summary of the updated recommendations from the European Conference on Infections in Leukaemia.

Maertens JA1, Girmenia C2, Briiggemann RJ3, Duarte RF4, Kibbler CC5, Ljungman P6, Racil Z7, Ribaud P8, Slavin MA9,10, Cornely OA11,12,13, Peter Donnelly J14, Cordonnier C15,16; European Conference on Infections in Leukaemia (ECIL), a joint venture of the European Group for
Blood and Marrow Transplantation (EBMT), the European Organization for Research and Treatment of Cancer (EORTC), the Inmunocompromised Host Society (ICHS) and; European Conference on Infections in Leukaemia (ECIL), a joint venture of the European Group for Blood and
Marrow Transplantation (EBMT), the European Organization for Research and Treatment of Cancer (EORTC), the Immunocompromised Host Society (ICHS) and the European LeukemiaNet (ELN).
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Pexxum
KOHOULNOHNPOBAHU
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Bua OcTpag nnu
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Pexxnm KoHANLMOHMPOBAHUA

HeMuenoabiaaTruBHBIM
PEKHM:

[ TyOOKas [ eTeporeHnas rpymra
MAHIUTOIICHUS OT 10 JUIMTEJIBHOCTH U
HECKOJIBKHUX THEH IO IITyOMHE LUTOIICHUMY;
HECKOJIBKUX HEIECIIb; * CTENEHb MOBPEXKICHUS

* [loBpexneHue IIOBEPXHOCTH
ITOBEPXHOCTH CIIU3UCTHIX 00010YEeK

CIIM3UCTEIX 000JIOUEK; HIKE;

P Fre're, F Baron, C Bonnet, K Hafraoui, M Pereira, E Willems, G Fillet and Y Beguin
Infections after allogeneic hematopoietic stem cell transplantation with
a nonmyeloablative conditioning regimen



Disease relapse

A Host genetic B
O:na bng;':llﬂng b Genes regulating » Q
microb E | function.
NOD2. VDR, Nllg:;:mvm BSI Pneumonia Diarrhea
JAKZ pathway, NKG2D, DECTIN-1,
x / Loss of diversity  Outgrowth of
C. difficile
Environment: R w
Diet Increase of
Antibiotics Gut colonizationwith Enterococcus Decreaseof
o Enterobacteriaceae Enterobacteriacea Faecalibacierium
Lachnospiraceae Streptococcus Conobactenaceae
N Bacteroidetes Bameslellaceae
Bifidobacterium :
Invasion of new bactenal species (90%)
Microbe diversity «
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Homeostasis @®
Pre-ransplant
microbiota Conditoning

Immunosuppressant

Death dueto.

Transplart complications
Disease progression
Infections

Other causes

X

Immunosuppressants?
Chronic GVHD?
Other transplant complications?

Espinoza JL, Wadasaki Y, Takami A.
Infection Complications in Hematopoietic Stem Cells Transplant Recipients: Do Genetics Really Matter?

Front Microbiol. 2018 Oct 2;9:2317. doi: 10.3389/fmicb.2018.02317. eCollection 2018.
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Immune reconstituti
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Immune Suppression

Talekar M.K., Olson T. (2018) Immune Reconstitution After Hematopoietic Stem Cell Transplantation. In: Brown V.

~14 days for PBSC, ~21 days for BM, and ~30 days for CB

(eds) Hematopoietic Stem Cell Transplantation for the Pediatric Hematologist/Oncologist. Springer, Cham




OcTtpas nnm xpoHundeckas PTT1X

Blood stream infection (BSI)
¢ OTCpO‘IeHHOC HNMMYHOJOI'MYCCKOC
1.00 =g

BbBI3IOPOBJICHHUC, P No early BSI
* JInuTeIbHBIA UMMYHOAC(MHUIINT;
* IMMYyHOCYIPECCHUBHBIE ar€HTHI;

T n-0—a—
3 o < = 28 e +*

o
N
ol

Proportion free from
acute GVHD grades 2-4
o
m
o

Early BSI
0.25
P=0.05
0 T 1 T L] 1 L
0 10 20 30 40 50
Days after HSCT
Early N Developed Censored
BSI acute GVHD (%)
frades 2-4
No 183 40 143 (78)
Yes 28 9 19 (68)
Total 211 49 162 (77)

Poutsiaka D.D., Munson D., Price L.L., Chan G.W., Snydman D.R. Blood stream infection (BSI) and acute GVHD after F{gure 1 Tinle to acute GVHD ("’QVH[_)) grade (gr) 2 or higher event
hematopoietic SCT (HSCT) are associated. Bone Marrow Transplant. 2011;46(2):300-307. with and without early bood stream infection (BSI).



XpOHO/IOT Hsl NPe05.1a1aI0MUX HHPEKIHOHHBIX 0C10:KHeHHH nocie TKM
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amudouHTOE Tieuenns ocmol PIIIX eYeHHe XPOHHYSCKON
PYHKUMOHAIBHAA e PTIIX
ACILIEHIA
[ paMOTpHIaTe BHEIE NATOYKH HuxancyanposaHHsie SaxTepu
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PRASWNR I'pammoao&xuTeIBHEIE
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\ Herpes simplex virus
Cytomegalovirus
Bapycst Varicella zoster virus
Epstein Barr PTLD
HHV-6. RSV nap.
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PaHHne bakTepuanbHbie MHEKL N
HentponeHn4deckaa nuxopaaka

= HenTponeHms 4 CTENEHMN:
abcontoTHoe KonmnyecTBo HenTpodunoB (ANC) meHee 500/MKn unu MmeHbLue 1000/MK ¢ OXXnaaemMbiM
CHUWXeHnem oo meHee 4yem 500/MKnN B Te4yeHune 48 yacos

= Jluxopapgka:
Temnepartypa 38,3C ogHOKpaTHO B NOMOCTU pTa Unn TemnepaTtypa Bblille 38,0C COXpaHSAOLWAsaCs B TeHeHne
oonee 1 4aca

o Infections during neutropenia: 35-89%

o0 Bloodstream infections: 20-60%

— Staphylococcus sp., Enterococcus sp., Streptococcus
viridans
EBMT Infections after stem cell — VRE, MRSA, MRSE

transplantation

Lidia Gil

Poznan, Poland

Lisbon, Portugal 20/03/2018




Gram negative bacteria
- Increased rate
- Mortality: 24-50%

Other nonfermentatives, Other Gram-negatives,
5% 3%

Stenotrophomonas maltophilia
, 5%

Pseudomonas E.coli, 43%

aeruginosa,
14%

Other
Enterobacteriaceae,
12%

Klebsiella pneumoniae, 18%

Averbuch D et al. Antimicrobial resistance in Gram-negative rods causing bacteremia in hematopoietic stem cell
transplant patients: intercontinental prospective study of Infectious Diseases Working Party of the European Bone
Marrow Transplantation group. Clin Infect Dis. 2017;65:1819-1828

o

Proportion surviving

1.0 -
0.8 1
0.6 1
0.4 1
024 —— Episode of GNR BSI
———= BS| without GNR
""""" No BSI
0.0 1
| 1 I
6 12 18
Months after HSCT

24

Poutusiaka et al. BMT 2007




[To3gHne bakTepunanbHble

NHAEKL MU

[No3gHue nHdpekumn > 6 MmecsleB i -
nocne TKM 40 !
° 6,4% eTalribHOCTb .g
* 66% UH(EKUUN — cnyCcTs 18 mecsueB % 30 1 I
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©
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dakTopbl pUcKa 7

Figure 1 The solid curve represents the cumulative number of lethal
infections developing later than 6 months after HSCT. HSCT = hemato-

e LIMB b . :
U poietic allogeneic stem cell transplantation. BT Infections after stem cell

transplantation

Lidia Gil

Poznan, Poland

Lisbon, Portugal 20/03/2018
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TakTuka BBeaeHus — anarHocTuka!

Temneparypa 6onee 38 0C
Temnepatypa 6onee 38 0C, . O,EI,OJ'I)KpI/ITe}j'IprOCTb}O 6oneé c Temnepatypa 6onee 38 0C,
BrepBble BO3HMKLLAA Yy NALMEHTa C P CVTOK MDY COXDAHEHUM CoXpaHsaLanca nocne «Bbixoga»
HenTponeHnen y p ¥ N3 HEUTPONEHUN

[ToceB kpoBu B 2 donakoHa
(a3pobbl, aHa9pobbl) U3 ABYX

To xe, «+» To e «+»
BEH UIN BEHbI U LEHTPAIIbHOIo
BEHO3HOro Katetepa -
[loceB Mo4Un, OOMONMHUTESNbHbIX Y3W opraHoB GpoLLIHOM
canToB NONocCTU
KT nnn MPT opraHoB rpyaHou
KT rpyoHas knetka KNETKN, OPHOLLHOM NOSTIOCTN NpU
HenHdpopmaTnsHom Y3W
ccnepnoBaHue KpoBU
metogom MNUP Ha LUMB, Bupyc

NPOCTOro reprneca

Empirical antibiotic therapy

Noka3aHuna K NnpoBeaeHUI0 AMarHoCTUYECKNX NCCNefoBaHNin nocne
TpaHcnnaHTauum KocTHoro moaral[i], M.Tomblyn, 2009



[loaxoabl K e4YeHuto

) B Patients with Acute Leukemia
e Prophylaxis 100-

e — Enviromental
e — Pharmacological

therag

e — De-escalation
e — Escalation

80

60+

40-
Levofloxacin

Freedom from Fever (%)

Targeted therapy

20+
Placebo

e — Antibiotic choice
e — Treatment duration P<ROL eht square=21.1

0 | I I | I | I

e — Antibiotic dose 0 10 20 30 40 50 60 70
Day

EBMT 2018
Fluoroqwno'one prophyIaX|s n haematOIOglcal cancer Giampaolo Bucaneve, M.D., at al. for the Gruppo Italiano Malattie Ematologiche
patients with neutropenia: ECIL critical appraisal of previous dell’Adulto (GIMEMA) Infection Program*

: : . 0. . September 8, 2005 vol. 353 no. 10
gmdelmes' J Infect. 2018 Jan'76(1)'20 37. doi: Levofloxacin to Prevent Bacterial Infection in Patients

10.1016/j.jinf.2017.10.009. Epub 2017 Oct 25. with Cancer and Neutropenia



Tabamua 4. CpaBuuteabHas 3¢ppekTMBHOCTb pa3anyHbix cxem ABT npu ®HI y 98 naumenToB nocae aaro-TICK

Cxemsl amnupuueckoiit ABT nepsoro psaa y naumentos ¢ @HII ;?MCKT
MOJIOXKHUTEIbHbII OTCYTCTBYET

Momnotepanus (n=358) 24 (25%) 34 (75%)
KoMmOuHHpoBaHHBIN Npernapar rpynbl NEHUIWUIMHOB (n=1) —_ 1 (100%)
AHTHUIICEBAOMOHAAHBIN MEHUUIWUIUH (n=1) 1 (100%) -

Lledanocnopunsl [11—1V nokonenus (n=24) 9 (38%) 15 (62%)
Kapb6anenems! (n=30) 13(43%) 17 (57%)
Lukmyeckuii rmukonentua (n=2) 1 (50%) 1(50%)
KomOunupoBanHas tepanus (n=80) 42 (53%) 38 (47%)
AMHHOIITHKO3MA + B-nakraMubiii aHTuomoTuk (n1=30) 13(43%) 17 (57%)
AmuHoraukosua + uedanocnopunsl HH1—I1V nokonenus (n=23) 11 (48%) 12 (52%)
AMUHOIITMKO3U] + KapbaneHem (n=6) 2(33%) 4(67%)
AMHWHOTIHKO3M + KOMOMHHUPOBAHHBIN NMpenapar rpynmbl NEHUIWUIHHOB (n=1) — 1 (100%)
Hpyrue kom6uHupoBaHHbie pexuMbl ABT (n=10) 8 (80%) 2(20%)
Kapbanenem + aHTHNCEBAOMOHAAHBII NEHULIWLIHH (n1=1) — 1 (100%)
Kapbanenem + HMKIHYECKHI ITMKONENTHI/OKCA30IHANHOH (n=8) 8 (100%) —

Lledanocnopunsl 111 nokonenust + uukiIndeckuit rmukonentua (n=1) — 1 (100%)

B.H. BABUNOB, M.1O. ABEPbAHOBA, C.H. BOHOAPEHKO, H.B. CTAHYEBA, J1.C. 3YBAPOBCKAA,

B.B. APAHACBEB BakTepuanbHbie MHeKLMN B paHHEM Nnepuoae nocre TpaHcnnaHTauum

annoreHHoro KOCTHoro mo3sra © Konnektus aBTopos, 2015

doi: 10.17116/terarkh201587788-93

HWW pgeTckoi oHkonoruum, rematonoruu, n Tpancnnantonorum um. P.M. lopbaveson NBOY BIMO «[Mepsbii CaHkT-INeTepbyprekuii
rocyAapCTBEHHbIN MeANLMHCKUIA yHuBepcuTeT um. akad. W.IM. Maenosa» Munsgpasa Poccum, CankT-lMNetepbypr, Mocksa, Poccus



IHBa3nBHbIE MUNKO3b

CocTosiHM
H:ql;?-'o JNlokanwu Autopsy analysis of fungal infections
y 3auus Ilerkne
MHdo:Kuu HemTpon 'Yeast ’
Candida spp LIHC
eHUA
0.15 1
Ouccemm ii
PTMX Mold HMPOBaHN 2 il
€ B KpoBu 5 ".Pé 0104d] |
>E
8 g
o2 -
dakTophbl H
p £ L 005- e
§ I
. oo ULIEEEA L lllzl _Ullﬂ _..-I
|| HeittponeHus 90% vs 44% 1989-93 1994-98  1999-03  2004-08
Years of examination
0, [0)
| | FKC tepanus 21% vs 81% [ Aspergilius = -
[] Candida Fusarium

[ ] PTMX 16% vs 37%
B Mixed Aspergillus -Candida

[ ] CmepTHOCTL 80% vs 49%

Autopsy study 1989-2008. Lewis et al. Mycoses 2013



IHBa3MBHbIE MUKO3bI: MNECHEBbLIE MUKO3bI
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Aspergillis Fusarium Zygomycetes Mixed
species species molds/other

Garcia-Vidal C, Upton A, Kirby KA, Marr KA. Epidemiology of invasive mold infections in allogeneic stem
cell transplant recipients: biological risk factors for infection according to time after transplantation. Clin
Infect Dis. 2008;47(8):1041—-1050. doi:10.1086/591969

QOearly
alate

Bvery late

Puc. 2 Cpoku MHBa3UBHBIX MUKOTUYECKUX UH(EKIHHA
(IMI). Pannsas IMI otHOcuTCS K MHGbEKINH,
auarHoctupoBaHHol o1 0 1o 40 gust; no3auss IMI
OTHOCUTCS K MH(EKINHU, TUarHOCTUPOBAHHOM CO THA
41 no masa 100; ouens mo3ausas IMI oTHOCUTCS K
nH(pEKINH, MAarHOCTUPOBaHHOM nocie aug 100



IlHBa3BHbIE MUKO3bI
[lTHeBMOUUCTHAaA
NMHEBMOHUSA

Overall survival for ALLO
With Number of Subjects at Risk
104 + Censored
Logrank p <0001
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Williams KM, Ahn KW, Chen M, et al. The incidence, mortality and timing of
Pneumocystis jiroveci pneumonia after hematopoietic cell transplantation: a Years
CIBMTR analysis. Bone Marrow Transplant. 2016;51(4):573-580. 1 NOP — — — 2 WITHPCP
doi:10.1038/bmt.2015.316 | I 9P :NoPCP 2 < I




Figure 3: Main criteria for proven, probable and possible invasive fungal

infection

Proven IFI Probable IF Possible IFI
Histological Host factors Host factors

or culture (neutropenia, +
evidence immunosuppressants) Clinical criteria
(in sterile material) -

Mycological criteria
(direct - cytology, culture
of non sterile material -
or indirect tests
- GM or BDG)

+
Clinical criteria
(+CT/MRI, FBS, retinal)

GM: galactomannan; BDG: beta-D-glucan; FBS: fibrobronchoscopy. Retinal: retinal images suggestive
of IFI. For complete description of host, clinical and microbiological criteria see reference (22

EBMT, Handbook of heamatology 2012



prrlna pUCKa NHBa3nBHOIO MMUKO3a
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debpunbHas HENTPONEHUS> 2 AHEN UNW PeuuamB NXopaaku
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Prophylaxis - risk

g rou p NMepBUYHaAA npoTuBOrpmMoKoBasa npodunakTmka

e Prima ry NMEET NPaKTUYECKYI0 N SKOHOMUYECKYHO
Lilenecoobpa3HOCTb TOMbKO Y TEX rpynn NauneHToB
;1€ UMEETCS BbICOKasi BEPOSATHOCTb Pa3BUTUS
NHBa3VBHbIX MUKO30B

Antifungal

therapy

eEm Pl rical Ctpatudukaumsa pucka pynnbl pucka

e Preem ptive Bbicokui puck > 10% OCTpbI MMENOBNACTHbLIN NENKO3
Peungme ocTporo rnenkosa

° Ta rg eted AnnoreHHas TICK

Hwnaknm puck > 5% OcTpbIt NIMMG061acTHLIM NENKO3*
HexomxknHckaga nmmdoma
AyTtornornyHasa TICK

Cnopaguyeckue criyyam ConngHble onyxonu
Onyxosm rornoBHOro Moara
NTnmdpoma XogkknHa




HEMA e-Chart project

= CpaBHUTENbHOE UCCcregoBaHne, MHOroueHTpoBoe (19 LueHTpoB
NTanun)

= 3MNMpUYEecKasqa vs NpeBeHTUBHas Tepanugd

2007-2009

OHKOremaTtosriorm4eckme nauneHTbl

OCTpble NenKo3bl — UHAYKUMA pemuccmmn >80%

= MepBUYHaga NnpodunakTmka — rykoHasorn + nTpakoHason >80%

e NnXopajKka Ha ooHe HeNTponeHnn 6e3 N3BeCTHOro

NCTOYHUKaAa I/IHCbeKLI,VII/I, HET OTBETA Ha aj€KBATHYIO
aHTI/I68KTepVIaJ'IbHyI-0 Teparimo

e BEPOSATHbIN MHBA3NBHbIN MUKO3, UMEIOLLINE NONOXUTENbHbIE
nabopaTtopHble BuomMapkepbl U/Unu xapakTepHble
PEHTreHonorn4yeckme npmusHaku 6e3 rucTonormyeckoro u
KyNbTYypanbHOro NoaTBepKaeHus

e 207 NayMeHToB

Pagano et al. The use and efficacy of empirical versus pre-emptive therapy in the management of
fungal infections: the HEMA e-Chart Project. Haematologica. 2011; 96(9): 1366-1370



HEMA e-Chart project

23.7%

o)
10 7.4 %

5 0.5%

mnupuyeckaa [lpeBeHTUBHaA
Tepanua (n=190) Ttepanusa(n=207)

M Konunyectso UTN (p=0,001)

M ATpnbyTtmBHaa netanbHocTb (p=0,002)

Proportion surviving

0.25-

0.001

0.50+

SMHMpI/I‘-IeCKaFI Tepannd

Y e s o ————————————————

[MpeBeHTMBHaAA Tepanus

BbIx>knBaemMocCTb
nayneHToB
p=0.002

Days

Pagano et al. The use and efficacy of empirical versus pre-emptive therapy in the management of
fungal infections: the HEMA e-Chart Project. Haematologica. 2011; 96(9): 1366-1370



80/400 Mr B AeHb, Nnbo
160/800 Mr B Ai€Hb NN
TpW pasa B Hederno

neHTaMmmngmnHoBble aspo3onun 300
M OauH pa3 / mecsu

OCHOBHbIe Tepanus BbIOOpa AnbTepHaTMBHaA Tepanus NpumeyaHus
BO30yauTenu
Pneumocystis lpogunakmuka [lancoH 50 mgx2/day [lemu:
jirovecii TpumeTtonpum / Nnn TpumeTtonpum /
cynbdameToKcasosn B aToBakBOH 1500 mg/day cynbdameTokcason 150/750
no3e Nnbo TabneTtka Unu Mr/mM2/0eHb B 1 unu 2

no3ax/n0eHb unn B Ton Xxe gose 2
Unn 3 AHA/Hepens;

150/750 Mr/m2/0eHb oauH pas B
Heaeno;

Pneumocystis
jirovecii

JleyeHue

Tpumetonpum /
cynbdameTokcasosn B/B
15—-20 mr/kr (TMP) 75-100
Mr/Kr (SMX) B A€Hb B
TedyeHune =14 oHew;

neHTaMuguH B/B 4 Mr/Kr/cyT;
Unn

NPMMaxuH + KnnHgamumumH 30
Mr/OeHb nepoparbHO + 600 Mr x
3 /0EeHb BHYTPUBEHHO UK
nepoparnbHo;

aToBaKBOH 750 Mr x 2 (unu 3) /
NEHb NepoparbHo;

[1pn nerkon cTeneHn TAXXeCTun
BO3MOXHO Ha3Ha4yeHune
nepoparnbHON PopMbI, HO
N03MPOBKa NEKaApPCTB O0IMKHA
ObITb OAMHaKOBOW AN
nepoparnbHOro N BHYyTPUBEHHOIO
BBEeOEHUS;

[pn cpegHen unm Taxxenom
CTENEHUN TSXKECTU —
BHYTPUBEHHOE BBEAEHME
npeanoYTUTENLHO;




BupycHble NHEeKLnN
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Rooney C, Leen A. Moving Successful Virus-specific T-cell Therapy for Hematopoietic Stem Cell Recipients to Late

Phase Clinical Trials. Mol Ther Nucleic Acids. 2012;1(11):e55. Published 2012 Nov 13. doi:10.1038/mtna.2012.49
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LIMB nHpekumna v
bornesHb

e YacToTta peaktmBauumn LIMB cpean anno-TICK - 36%, 0o 80% (KM Kak MCTOYHUK)
e LIMB-60ne3Hb KOHeYHbIX opraHoB: LIMB-nHeBMoHUSI BapbupyeT oT 10% Ao 30% y peumnnueHToB
anno-TICK

 LIMB akoHOMUYeckn 3aTpaTtHas bonesHb, CBA3aHa C ANUTENbHbIM NPeObiBaHMEM B CTaLMOHape

Direct effects Indirect effects Drug toxicity

Breakthrought CMV Bacterial infection Myelosuppression
disease (patients on

prophylaxis)

Late CMV disease Fungal infection Renal failure

Resistant CMV disease GVHD
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W. Garrett Nichols, Lawrence Corey, Ted Gooley, Chris Davis, Michael Boeckh, High Risk of Death Due to
Bacterial and Fungal Infection among Cytomegalovirus (CMV)—Seronegative Recipients of Stem Cell
Transplants from Seropositive Donors: Evidence for Indirect Effects of Primary CMV Infection, The Journal of

Infectious Diseases, Volume 185, Issue 3, 1 February 2002, Pages
273-282, https://doi.org/10.1086/338624.

1.01 Donor -, Recipient - (n = 628)
Donor +, Recipient - (n = 262)

0.2;

0.01

1 1 L T T 1 Ll |

0 1 2 3 4 5 6 & 8
Years after transplant

Figure 1 Kaplan-Meier survival after stem cell transplantation,
according to cytomegalovirus serostatus (CMV seronegative
[—] or CMYV seropositive [+]) of recipient and donor.



eD/R serology before HSCT
e CMV monitoring post HSCT

e CMV-DNA (quantitative,
qualitative)

eCMV-mRNA
e Antigen pp65



[loaxoabl K NeYEeHUnro

Prevention of
prima_ry CMV

i ‘ disease disease

P_revention of CMV Treatment of CMV

Donor selection Donor selection
Blood product transfusion: :
CMV(-) Prophylaxis

Preemtive treatment (PET)

Prophylams Pre-emptive treatment Therapy

Ganciclovir (Valganciclovir) Ganciclovir
Letermovir Foscarnet Foscarnet
Cidofovir Cidofovir

CMV-CTL



anwrtenH-bapp supyc

e ObB-nHekuns Bctpeyaetca y bonee 80-90% HacerneHusa mmpa

e [lepBbIn YerioBe4yeCckn BUpYycC, BOBIIEYEHHbLIN B OHKOTEHE3

e CKpbITO NepcucTupyet B B-knetkax

e [locne nepBnyHON MHPekUMn BB nooaepXnBaeT yCTONMUYNBYIO HU3KYIO CTEMEHb CKPLITON MHPEKLNN B
opraHu3me

* B nepnoabl UMMyt . IHW
epvon y Human tumor associated gammaherpesviruses ©
ANGIO-IMMUNoDIastic EBV KSHYVY » Kaposi sarcoma
I-cell lvm n?nml -
Burkitt's lymphoma a ‘
> “ Primary affusion
Hodgkin's lymphoma Gastric carcinoma lymphoma
¥ 1
Non-Hocgkin's lymphoma Nasal T/NK cell lymphoma ™
g ¢ AlDS-related
Leomyosarcoma IINK cell lvmohoma lymphoproliferative disorder
r '
Breast cancer Nasopharyngeal carcinoma
v
Lympho-prolferative disorders
- “
X-linkad lymphoproliferative disorders AIDS associated lymphoproliferative disorders Jha HC, Banerjee S, Robertson ES. The Role
of Gammaherpesviruses in Cancer
v Pathogenesis. Pathogens. 2016;5(1):18.

Published 2016 Feb 6.

Post-transplant lvmphoproliferative disorders
> P Fmpnep : doi:10.3390/pathogens5010018



Cumulative Proportion Surviving

Overall survival depending on
_________________ IMA =2l M EBV DNA levels after HSCT
EBV DNA levels were classified
into two groups: intermediate
| (IM) (n=21) or high + low (n =
L High+Low n=30, 67% 30). The overall survival rates
were 90% in EBV intermediate
0,6 group and 67% in EBV
' high+low group, respectively;
there was a significant
difference in the overall survival

0,4
rate between the two groups (p
=0.03).

p=0.03 )
0,2+
0,0 : : : .
0 365 730 1095 1460 1825 Li Q, Rane L, Poiret T, et al. Both high and low levels of cellular
Epstein-Barr virus DNA in blood identify failure after hematologic
Days after HSCT stem cell transplantation in conjunction with acute GVHD and type

of conditioning. Oncotarget. 2016;7(21):30230-30240.
doi:10.18632/oncotarget.8803






OnpeneneHns

* [lepBuyHas nHdekumns EBV - EBV obHapyxeH (HK nnun ceponormnyeckn) y paHee He 605ibHOro EBV

* EBV-DNA-emusa — onpegeneHne [JHK Bupyca B kposu

* [lokazaHHasa EBV bonesHb — noarBepXxaeHne bnoncnen

* BeposaTHas EBV BonesHb — KNMMHNYEeCKne cUMMnToMbl € BbicoknMm ypoBHeM [JHK EBV B kpoBu (6e3
brnoncun)

* [locTTpaHcnnaHTaumoHHble NnumdonponudepaTnsHblie 3aboneanuns (MTJ13) - FeTeporeHHas
rpynna 3abonesaHnn EBV ¢ onyxonesown numdonponudepaumnen, passmpatoLLENCS MNocrie
TpaHcnnaHTauum n BbisaBaHHOU ATPOreHHbIM nogasreHnemM pyHKUMN T-KNEeToK



Therapy of EBV infection

EBV
EBVI-“DigA-e disease
- (probable/
(high or Drov

rising)
Preemptive
therapy

o~ e \

Therapy

EBV therapy

RITUXIMAB

REDUCTION IST

EBV-CTL

Cll

OTHER

CHEMO ClI




[lapa3uTapHble MHdEeKL NN

Khalaf AM, Hashim MA, Alsharabati M, et al. Late-Onset Cerebral Toxoplasmosis After Allogeneic Hematopoietic
Stem Cell Transplantation. Am J Case Rep. 2017;18:246-250. Published 2017 Mar 10. doi:10.12659/AJCR.899687



Neuropsychological effects Solid cancer
- Depression, anxiety 1 - Oral cavity
- Post-traumatic stress disorder - Skin

- Neurocognitive deficits - Breast
- Thyroid
- Other sites

Pulmonary diseases

- Bronchiolitis obliterans syndrome

- Cryptogenic organizing
pneumonia

- Pulmonary hypertension

Cardiovascular diseases
- Cardiomyopathy

- Congestive heart failure

- Valvar dysfunction

- Arrhythmia

- Pericarditis

- Coronary artery disease

Kidney diseases
- Thrombotic microangiopathy
- Nephrotic syndrome

- Idiopathic chronic kidney
-g:res?:fent acute kidney injury Liver diseases
- BK virus nephropathy , - Hepatitis B, Hepatitis C,

liver cirrhosis
- Nodular regenerative/focal

Iron overload )
nodular hyperplasia

Bonediseases——

- Osteopenia
- Osteoporosis
- Avascular necrosis

Gonadal dysfunction/infertility

Infectious diseases
- Pneumocystis jirovecci

Endocrine diseases - Encapsulated bacteria

- Thyroid dysfunction - Fungi

- Gonadal dysfunction - Varicella-zoster virus

- Diabetes - Cytomegalovirus

- Dyslipidemia - Respiratory syncytial virus

- Influenza virus
- Parainfluenza virus

- Metabolic syndrome
- Adrenal insufficiency

Late effects of blood and marrow
transplantation.

Inamoto Y, Lee SJ. Late effects of blood and marrow
transplantation. Haematologica. 2017;102(4):614—625.
doi:10.3324/haematol.2016.150250
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Transplantation Engraftment

ﬂi Phase I Phase Il

De novo
) generated B cells
% NK cells De novo
o generated
E Tcells
c UCB T cells
8 - - - - - _
:

https://www.frontiersin.org/articles
/10.3389/fimmu.2014.00068/full




https://www.semanticsc
holar.org/paper/Immune
-reconstitution-after-he
matopoietic-cell-Bosch-K
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7f

Immune cell
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I'pynna PHCHA Pa3BUTHUA HHBASHBHOIO MMKO3a

<
KNuHUYeckue NPoABNEHUA, Yallle BCero Hecneuuduyeckue: \
GebpUNbHAA HERTPONEHWA > 2 IHEA AKX PELMANE NUXOP3 KK
Ly
KT nerkmx (< 24 v)
T 1y 1y ~
TUNU4HBIE UIMEHEHNA ATUNMHHBIE NIMEHEHMA HET U3MEHeHMiA E
o O 3 S
Gponxockonus / BAJT (nopamenHblin cerment, < 24 y) APYTan 3TMONOTMA > E
5 17 - cm. CON XXXX (6ak) §
avanus bA/ (auarsoctmka M) aHanus AN (and. AMarHOCTHUKA = M PANICN KARCWS) R
— [ANAKTOMAHHAH NOPAKEHNA NETHUX) APYTaA NOKANUIALUMA
~ MHUKPOCKONUA K NOCEB Ha rPudbl ~ noces Ha BakTepumn -~ KT NNH
~ TeCT Ha NHEBMOLIMCTY - MUKpockonua, noces, MNUP Ha - Y3 wuBoTa
«MONOFLUO» Tybeprynes - IXO-Kr
— UMTONOIMYECKOE uccneposaHme — NUP: rpunn, naparpunn, ~ KT € KOHTpacTom
€ UINX Ha NHEeBMOUMCTY aaeHosupyc, LUIMB, repnec 6, (mmsoT, Ta3)
= MNP Ha nHeBMOUMCTY MUKOMNNA3MA, XNaMUAMA — MPT ronosHoro mosra }
.y v v
8030yauTEnt 0OHapyMeH, BO30yaAnTEND HE ODHapyXeH, BO30yAnTEND HE ODHapYMeH,
uenexanpasneHHas repanua COMHUTENBHLIE/CNOPHBIE CNYHaN - KOHCHIWYM amnupuyeckan Ab tepanmn
LS < <

HET YAYMLEHHA Yepe3 6-8 AHEN: NOBTOPHO AMArHOCTHYECKMIA ANTOPUTM + PELIEHKE BONPoca 0 Buoncum




Herpesvirus infections are usually asymptomatic or subclinical
n immunocompetent population. The virus becomes latent in
nfected cells after primary infection. When immune system is
isordered or deficient, latent viruses may reactivate and result
n symptomatic infections, even fatal complications

Cumulative incidence

Herpesvirus-Associated Central Nervous System Diseases after Allogeneic Hematopoietic Stem Cell Transplantation

04—
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| I
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Probability of attributable
death after diagnosis of
invasive aspergillosis (IA)
following hematopoietic cell
transplantation, according to
year of diagnosis of IA.

405 pts; Upton et al. CID 2007

i Year of IA diagnosis === 1990-1992
S == ' 1993-1995
] senws 1996=-1938
0.87 w—t 1999-2001
~ —— 2002-2004

_;f'_-.-c---------"'"""'""""""'

1dq

Probability of death due to 1A

1 | | | I 1 I 1 1 | | | |
0 30 60 90 120 150 180 210 240 270 300 330 365

No. of days after 1A diagnosis



OTMOTPONHas Tepanug

Aspergillus spp.

BopukoHason B/B 6 Mr/kr 2
p/C nepBbI OEHb; 3aTeEM 4
MIr/Kr 2 p/cCunmBHO0,2T 2
p/c (cTapToBasi Tepanus
Bcerga B/B — nepeble 7
nHen)

y neten (2-12 nert): B/B 18
Mr/Kr

B 1-1 OeHb, 3aTeM 16
Mr/Kr/cyT unu n/o 18
Mr/Kr/cyT

(MakcumansHo = 700
Mr/cyT)

JlInnocomanbHbIM amoTepuunH B 3 mr/kr 1
p/c;

nnn

JlnnnaHein Komnnekc amgoTepuumnHa B /B
5 Mr/Kr/c;

nnn

KacnodpyHrmH B/B 70 Mr 1 p/c nepBble
CYTKW, 3atem 50 Mr 1 p/c;

nnn

No3akoHas30s1 400 mr 2 p/c

nnn

KombuHmnpoBaHHasa Tepanus: 9XMHOKaHAWH
+ nonuneH (NMunuaHblie PopMmbl
amdotepuumHa B) nunn + ason
(BOpMKOHA30rs1, MN03aKoOHa30/1)

Heobxognmo
noaTBepXageHne Ha
OCHOBaHUN OMArHOCTUKMU:
KT nerkux n nasyx Hoca;
noces, Mukpockonua bAJ,
MOKpPOTbI; onpeaenenue Al
Aspergillus spp (KpoBb, BAI),
broncus (rmcrtonormyeckoe
nccnegoBaHue)
NOpPa)XeHHOW TKaHW.




OCHOBHbIE Tepanusa BbIOOpa AnbTepHaTUBHas NMpumevaHusn
BO3Oyautenu Tepanusa
Candida spp. KacnodyHrmH B/B 70 Mr 1 p/c nepBble JIMnnaHbi KOMMnekc Heobxoaumo goobcnenoBaHue:
CocTosiHne CYTKW, 3atem 50 mr 1 p/c; amdoTepuumHa B B/B Y3W nevyeHun, ceneseHkun, NoYek;
nauneHTa Unn 5 Mr/Kr/c; OoCMOTp rnasHoro gHa, AXO-KI
cpenHeun MwukadoyHrnH B/B 100 Mr/c; CPOYHO! CmeHa LIBK!!!
TSHKECTUN UNW NNK
Tshkenoe, unu - |AHnaynodyHruH B/B 200 Mr/c, 3aTem
HegaBHee 100 mr/c;
npuMeHeHne UnNn
a30J1bHbIX JiInnocomanbHbIN ampoTepuunH B 3
aHTUMWKOTUKOB |Mr/Kr 1 p/c;
Candida spp. KacnodpyHrmH B/B 70 Mr 1 p/c nepsble JIMnnaHbi KOMMnekc Heobxoaumo goobcnenoBaHue:
CocTosiHue CYTKW, 3atem 50 Mr 1 p/c; amdoTepuumHa B B/B Y3 neyeHun, ceneseHku, nodexk;
nauueHTa Unn 3—5 Mr/kr/c; OCMOTp rnasHoro gHa, AXO-KI
ctabunbHoe, He [MukadyHrmH B/B 100 Mr/c; nnn CPOYHO! CmeHa LUBK!!!
ObIno NUnu BopukoHason B/B 6 Mr/kr 2
NPUMEHEHMNSA AHMOYNOQYHIMH B/B 200 Mr/c, 3aTeM [p/C NepBbI AeHb; 3aTeM 4 [*B criydae NoaTBepPXOeHus in vitro
A30J1bHbIX 100 mr/c; Mr/Kr2 p/cunuBH 0,212 |HyYBCTBUTEINBbHOCTU, B KA4eCTBe
AHTUMUKOTUKOB NN p/c anbTepHaTUBHOW Tepanuu rnpu
JlnnocomanbHbI amdoTepuumnH B 3 unn BblaeneHHoM Bo3dyauTtene C.

Mmr/kr 1 p/c;

dnykoHaso0s1 B/B UnNu BH

10-12 mr/kr/c*;

Parapsilosis.




Table3 Antiviral prophylaxis

Intention Intervention SoR QoE Comments
HSV
Prevent HSV discase Acyclovir 400 mg tid/day A I Up to 30 days post allo-HCT
(various dosages)
Valacyclovir 500 mg bid /day A 1
Acyclovir any dosage D 1l Beyond 30 days if paticnt 1s
also VZV scroncgative
VZV
VZV discase prevention in Acyclovir 800 mg bid A Up to 1 year after allo-HCT
VZV seropositive recipients Acyclovir 400 mg/day B 1
Valacyclovir 500 mg bd B 1
Acyclovir 200 mg/day B I More than 365 days if continued on
immunosuppressive therapy
Prevent VZV in scroncgative patients No prophylaxis C 1m
Prevent VZV in seroncgative Passive immunization C I,  Within 96 h post exposure, optional
paticnts if exposed Acyclovir or other VZV-activean- C  [I1  If patient is not on acyclovir
tiviral (or any other VZV active
antiviral), a short duration of
therapy 1s an option.
Prevent VZV discase after exposure Vaccination — = No data to provide recommendation

Infectious diseases in allogeneic haematopoietic stem cell
transplantation: prevention and prophylaxis strategy
guidelines 2016



CMV

Preemptive strategy recommended Ganciclovir, valganciclovir, A |

over prophylaxis/treatment or foscamet

Reduce incidence of CMV infection/ Long term acyclovir 800 mg/day C 1l

discase, if a center does not follow a Valacyclovir 500 mg gid/day B 1

i ol Ganciclovir 2.5-5 mg/kgbid/day C Il  Caution: myelotoxicity
Valganciclovir 900 mg bid A I  Caution: myclotoxicity
CMV-specific CTLs C I  Not available at every site

(considered expenmental)
HBV

Prevent discase in HBsAG Lamivudine 100 mg/day A 11 Monitor HBV DNA closcly, duration

SCropositive recipients until anti-HBs is detected
Entecavir 0.5-1.0 mg/day A 1 (and HBV-DNA is negative)
Tenofovir 245 mg/day cC m

Prevent discase in HBsAG seropositive Additionally vaccinate donor B Il  Requires long term planning

recipients with HBSAG seronegative donors

Prevent reactivation in recipients whoare Lamivudine 100 mg/day B 1

anti-HBcAG scropositive, DNA viral load:

positive

Prevent reactivation and discase in recipients  Lamivudine 100 mg/day cC m

who are anti-HBcAG scropositive, HBV-DNA/HBSAG monitoring B 111

DNA viral load: ncgative

Infectious diseases in allogeneic haematopoietic stem cell transplantation: prevention and prophylaxis strategy guidelines 2016



Infectious diseases in allogeneic haematopoietic stem cell
transplantation: prevention and prophylaxis strategy
guidelines 2016

Table2 Antifungal prophylaxis

Intention Intervention SoR QoE Comments
Prevent mould infection in Voriconazole 200 mg bid C 1 No difference scen in the trial in
patients without GvHD, day 1-100  oral or V" comparison to fluconazole
Posaconazole (suspension) B I, Improved overall survival in AML/MDS
200 mg tid® induction during neutropenia, new
formulations (tablet and 1v, 300 mg qud)
provide a better bioavailability
Micafungin 50 mg/day c 1 Only during neutropenia, morbidity advantage
Itraconazole suspension c 1 Admmistered up to 180 days if GVHD was
2.5-7.5 mg/kg or capsules diagnosed: higher toxicity in comparison
to fluconazole, TDM: cutoff at 500 mg/mL (AIll)
Prevent invasive Candida Fluconazole 400 mg/day A 1 Improved survival, note rising incidence of
discasc n patients without resistant Candida specices since studies
GvHD, day 1-100 were published
Voriconazole 200 mg bid B I,  Also active against moulds, but no difference
oral or iv® seen in the trial between voriconazole and
fluconazole
Posaconazole (suspension) B I Also effective against moulds, new formulations
200 mg tid® (tablet and iv, 300 mg qd) provide a better
bioavailability
Micafungin 50 mg/day B I,  Also effective against moulds, only during
necutropenia, morbidity advantage
Itraconazole suspension C I See above
2.5-7.5 mg/kg or capsules®
Prevent invasive Aspergillosis Posaconazole (suspension) A 1 improved survival (lower attributable mortality),
during GvHD 200 mg tid® new formulations (tablet and 1v, 300 mg qd)
provide a better bioavailability
Prevent fungal discasc relapse Voriconazole® B I  considered as secondary antifungal prophylaxis.
(previous [FD) Caspofungin, posaconazole B Il dosages as above
Prevent fungal discases® Amphotericin B deoxycholate D I Inacceptable toxicity




Bakunnauusa

Table §  Vaccination recommendations for allo-HCT recipients

Intention Intervention (timing of Ist application afier allo-HCT) SoR QoE
Vaccine after day afler 6~ after
+100 12 months 24 months
Provide immumnity Prewmococas (combination X A 1l
of conjugate and
polysacchande vaccines)
Preumococans (polysacchande (X) D I
vaccine) 23-valent (PPV23)
Influenza X A [

Infectious diseases in allogeneic haematopoietic stem cell
transplantation: prevention and prophylaxis strategy
guidelines 2016



Bordatella pertssis (acellular® X A 1]
Diphtheria and tetanus tox oid™ ® A I
TBE" (Tick-bome encephalitis) X B I
Poliov irus™ ® X A 1
Haemophilus influenza (M1 ® X 13 I
Meningocoocal conjugate vaccine X B {4
against serogroups A, C, W35,
Y and Meningococcal vaccine
for serogroup B
Hepatitis A and B (HAV and HBV /-® X B Il
MMR (mumps, measles, and X B I
rubella; life attenuated vaccine f* ®
VZV (vanzella zoster virus, life X B I

atenuated vaccine)

Infectious diseases in allogeneic haematopoietic stem cell transplantation: prevention and prophylaxis strategy
guidelines 2016
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Fig. 1. Protection against PCV13 serotypes (n = 39) following the
MATCH protocol.

Post-vaccination antibody concentrations were measured 4—6
weeks after the final (PPSV23) vaccination.

Long-term pneumococcal vaccine immunogenicity following allogeneic hematopoietic stem cell transplantation
Annefleur C. Langedijk a, Mariélle van Aalst a, Bob Meek b, Ester M.M. van Leeuwen c, Sacha Zeerleder d,
Ellen Meijer e, Mette D. Hazenberg d, Martin P. Grobusch a, Abraham Goorhuis
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Fig. 2. Protection against PPSV23 serotypes not included in
PCV13 (n =30)

following the MATCH protocol. Post-vaccination antibody
concentrations were measured 4—6 weeks after the final
(PPSV23) vaccination
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Diagnosis and treatment of viral
diseases in recipients of allogeneic
hematopoietic stem cell
transplantation
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Methods

Culture

Shell vial culture

Antigen
detection

PCR

Histopathology
and

immunohistoche

mistry

Electron
microscopy

Serology

Sensitivity *

+++

++

++

++++

NA

++
NA

Specificity”

++++

+++

++++

+++

NA

NA
NA

Time$

++

++++

+++

NA

++++
NA

Virus

HSV, CMV, VZV,
Influenza virus,
RSV, PV,
adenovirus

HSV, CMV, VZV,
Influenza virus,
RSV, PV,
adenovirus

Most CARVsS,
herpesviruses,
adenovirus

All are possible

All are possible

All are possible
NA

Comments

Gold standard

May take weeks
before results
return

Reduce the
testing time
compared with
culture

Quick results

Poor sensitivity
Quick results

High sensitivity

Detect viruses in
tissue

Require facility
and experienced
staff

Less helpful in
diagnosis



