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. Psoriatic arthritis

_ TNF alphainhibitors
_ L23and IL12 (p40) inhibition (MoAD)

. Ustekinumab
_ (117 inhibition (MoAD) sC

+ Sekukinumab

+ Ankylosing Spondylitislaxial SpA

o SLE - BLyS inhibition (MoA)
+ Belimumab '}

« Osteoporosis - RANKL inhibition
+ Denosumab (MoAD)

. ANCA associated Vasculitis - Rituximab

« Autoinflammatory syndromes / JCA / refractory gout
- IL 1 nhibition
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-TNF alpha inh, Sekukinumab
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Infezione da HCV con Rituximab




HCV
* La terapia e pangenotipica con SOF+VEL+VAX

oppure SOF+VEL. Entrambe le associazioni
determinano il 96% di eradicazione virale ma se vi
e cirrosi epatica gen 3, la triplice terapia e piu
efficace nel 97% vs 95%

 SOF+GLEC+PIBR per 12 settimane si effettua nel
2% di coloro che hanno fallito

* (rescue therapy)

* HCV acuta: trattare per 8-12 settimane con
pangenotipico



TRAPIANTO EPATICO HCV

* La percentuale sui trapianti era del 25% in epoca
pre DAA, attualmente e al 5%. Sono aumentati i
trapianti per NASH dal 3,6 all’ 8,9%

e Se trattati con DAA pre trapianto si ha
eradicazione nel 96% di HCV, se post trapianto
nell’ 80%

* Si sono evidenziati 29 casi mondiali di riattivazione
di HBV dopo 4-8 settimane dall’ inizio della DAA (
SOF+LED)



Epatocarcinoma (HCC) da HCV
* La media di comparsa di HCC nei

trattati con IFN era dell’ 1% vs il 5%
nei trattati con DAA e la media di
comparsa era di 11,2 mesi e recidiva
media a 11,6 mesi

SVR HCC/100 paz/anno : 0,90
NO SVR HCC/100 paz/anno: 3,45
SVR no cirrosi HCC: 0,34
NO SVR no cirrosi HCC : 1,82



HBV trapiantati epatici

* In Italia il 10% dei trapiantati e stato causato da
HBYV, se si considera anche I’ HDV il totale e il 18%.

* L' integrazione ccc DNA nel genoma celluare rende
quasi impossibile eradicare HBV ( presente anche
nella tiroide, rene, linfonodi, app.
gastrointestinale), nel futuro la terapia genica
dovra scindere il legame e la terapia antivirale lo
distruggera

* || TAF ha minori effetti collaterali del TDF con 0.1%
di resistenze

 ETV ( Baraclude-Entecavir) ha allo stato attuale lo
0,2% di resistenze, in Cina,per il largo utilizzo 1,5%



Terapia di HBV

* Farmaco di prima scelta :
ENTECAVIR ( Baraclude)

* Farmaco, in caso di resistenza
all’ Entecavir:

* Tenofovir alafenamide



Anti TNF in anticore +
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Anti-TNF appears to be safe in our cohort of HbcAb+ pati



Profilassi
* Se il paziente e anticore

positivo,S negativo, anti DNA
HBV negativo si puo non fare
la profilassi con lamivudina
facendo uno stretto follow-
up. E' mia opinione che
sarebbe meglio fare la
profilassi se non e possibile il
follow-up stretto



Tacilizumab e abatacept in HBV

e lleumaby Possible transient MUV DNA Tuctuation during the first 6 mo

af 1C2 described

Abatacept: Should usually be administred with pre-emptive profilaxys

Monitor HbsAg and HBV-DNA every 3-6 months
Consider vaccination in patients at risk




Treatment-related of VZV in RA-numero
episodi per tipo di farmaco per paziente




Varicella zoster in terapia con TNF

Varicella Zoster
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Infezioni virali riattivate dopo terapia con
anti TNF o RTX o Infliximab

ctions and biologic agents

Viral infe

sta available.No evidence of worsening

HIV - Only few long-term d
(Fink DL 2017, Baldazzi F 2017)

CMV - No evidence of reacti
Rheumatology 2005, Mencarini J. Reumatismo 2016).

RTX
EBV - Some reactivations on anti-TNF (case reports)
Int 2009)

HSV - Reactivations are common. Several case reports of

disseminated infections. (Skripak JM, Pediatr Rheumatol Online J, 2003; van der
Klooster JM, Intensive Care Med 2003) .

vation with anti-TNF (Torre-Cisneros 7 )
Possible reactivation with

(Park S, Rheumatol

MCV, HPV - Some reactivations with Infliximab (case reports)
HHV-6, HHV-8 - Data are scanty




RITUXIMAB-anti CD20

 Determina, anche se raramente una
riattivazione del virus JC ( PML) ossia della
leucoencefalite multifocale progressiva per la
quale ad oggi non vi e la terapia.

* HPV : modesti aumenti della replicazione
virale

 TOCILOZUMAB: determina perforazioni
intestinali con diverticoliti



UIVIARD | COMPOSU CNIMmicCi Wl A, LrL,00Z € Wdrgel 101acitinp,Daraciunip
Agenti biologici: anti TNF,abatacept,Rituximab
(RTX),Tocilizumab,Anankira
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Recettori citochinici

t cytokine receptors

Jak members selectively assoclate w ith differen
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Tasso di incidenza del VZV per eta

incidence rates for
herpes zoster infection over time




Nuovi antivirali

o

/P ﬁ‘r’ {iral Infections in
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New(er) Antiviral Agents
(and approaches)
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Professor of Medicine, Harvard Medical School
Director, Transplant Infectious Disease and Compromised
Program, Massachusetts General Hospital
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Infezioni Virali nei trapiantati

¢ \Viral Pathogens in

The Growing Family O
Transplantation
« Hepatitis B
« Herpes Simplex . Hepatitis C
« Varicella Zoster + Hepatitis E
« papillomavirus
, « Polyomaviruses (BK/IC)
+ Cytomegalovirus + Community Acquired
Respiratory Viruses

+ HHV6
+ Adenovirus

+ Respiratory Syncytial Virus

« HHV7
+ Influenza
Parainfluenza

« HHV8/KSHV _

¢ HIV + Metapneumovirus

« LCMV, Rabies : ;22;::’;3:""”5

+ West Nile . Parvovir'us B19

* Measles, Mumps, * Smallpox/Vaccinia
Rubella

« Epstein-Barr Virus




Monitoraggio non specifico del-
I” immunodeficit

Non-specific Immune monitoring

ner "’ Pd
g Viremia
< (BK, CMV, EBV, adenovirus) -

ression relative to host’s iImmune

o Nutritional status
« Absence of circulating virus
SJggE> excess immunosupp!

e or recurrent r”ect'cf: (HSV, V2V, pnoumoma,

others), infections of unusual severity (Infiuenza, RSV), cancers.
 Cell counts (differential, T-cell subsets) — add growth factors*
» Antibody levels (worth considering) — replete? With which
preparation’
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IPOGAMMAGLOBULINEMIA

vaogammag!obufmemia (HGG)

« Often missed ,
T - 49{:-7 0 'T‘fcfd!'.,) Up to

& & i 1% covere levels (I A",
« Common: ~45% in all recipients, 157% severc IEVE 16
~ 3G -y
63% in lung recipients
*_» e wt lofs mrostirtTiv h;ypk: - n‘ef& -~
+ Decreased post-transplant IgG predictive Of TioK tor infectio
o . . : = P - s A binkor inridonrac of o el and harteria
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-
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« Odds are increased for respiratory infection, CMV, Aspergillus and other fungal infections

for patients with IgG <400 mg/dL
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Immunoglobuline e Ab monoclonali

Therapeutic Antibodies

« polyclonocal antibodies
« [VIG, CMV immunoglobulin
« Useful: ganciclovir intolerant, prolonged
leukopenia/neutropenia, refractory disease,

hypogammaglobuh’nemia

« Monoclonal antibodies
. RG76.67,.a combination of 2 monoclonal antibodies, 3% Vs
16% in high-risk kidney transplant recipients

* MSL-109 (Merck)
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Efficacia lg

TABLE 2 Efficacy end

35(61.4)

2hin 12 weeks postiranspiant

Phase 2 Randomized, Doubie-8iind,

Placebo-Controlied Trial of RG7667, 2 MV viremia wit

Combination sMonocional Antibody, for n (%

Prevention of Cytomegalovirus Infection Suratum-adjusted difference % (95% CI

in High-Risk Kidney Transplant P vakue
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Citomegalovirus

r efficient virus replication

v: mTOR Inhibitors
ential fo
J Transplant. 20

.« CMV late hase-induced mTOR activation is ess
in polarize% human macrophages. (Poglitsch M et al. Am
Jun;12(6):1458-68.)

» Reduced Incidence of Cytomegalovirus Infection in
Receiving Everolimus and Reduced Tacrolimus Doses
Transplant 2015, 15, 2655-2664)

are inconsistent and may reflect strain variation (Clippinger et al, J

lovirus Infection Maintains mTOR

» However, data
Virol 2011,85: 9369-9376, Human Cytomegalo
Activity and Its Perinuclear Localization during Amino Acid Deprivation)

Differential Risk of CM

Kidney Transplant Recipients
(H. Tedesco- Silva et al, Am

/ in Kidney Transplant Recipients Receiving
Everohmui and Reduced Tacrolimus Doses
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Valutazione immunologica




Monitoraggio Immunologico CM

2018 - CMV Guidelines
antation, in press)
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CMV resistenza

With Clinical CMV Resistanffj

}° UL97 kinase — increase GCV

(6.5-10mg/kg/day) o
: foscarnet (watch
wun ey J4E =% G @{ZUTES, iv only)
iz vt 0o | J| 54 polymerase —usually
include resistance to other

Mg+,

ot
¢ bel wveky, ot tert
s veral ad 1ot ITEIOW'Y

drugs = foscarnet or
cidofovir (iv only, renal

toxicity)
* Pan-resistance — new drugs?

* + CMV Immune globulin?

* + Leflunomide (LFTs, Levels)
* Combination (GCV/Fos)

* Atesunate?




Nuovi farmaci per CMV

, or Options — the DasICG
CMV Newer Options e Dasi  ohviaxis study in SOT (wrong
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Maribavir per CMV

Maribavir R/R Phase I Trial: Time t0 Undetectable

Plasma CMV DNA
« Median € conf rmed undetectable
plasma CMV DNAa me(5 gf 95/0 é
were similar; 24 (15 31 400 8 22 19 0),
m

and 23 21 29“1 B
[ryg (BID), BV all doses, respec lvey

3’-’3‘-“{//;".54, of M Pereira, presented at The Joint A
The American Society of Transpiantato s s ual Congress of the American Society of Transpia
Wednesday May 3, 2017 ClncalT gov lo ";’: Transpiant Surgeons and
viv 4




Adenovirus

Adenovirus Diagnosis: PCR in SOT

y occur frequently after solid organ transplantation

« Adenoviremia ma
* 8.3% Liver
¢ 6.5% Kidney
* 6.7% Heart
* 22.5% Lung
* Associated with few to no symptoms
* Recovery without sequellae
* 5% with subsequent rejection

Humar et al. Am J Transplant. 2005;10:312-319.
Humar et al. J Heart Lung Transplant. 2006:25:1441 -1446.




Adenovirus: antivirali

Management: Available Agents
e B
Approved 3 - >250 pg/mL 10.75-18 pg/L

Ribavirnn
7.3-19.6 pg/mL

8.5 - 100 uM

Cidofovir Approved

Lipid Esters of  Investigational 05-2.0uM

Cidofovir
MMF Approved
Ganciclovir
ddC

Vidarabine

45-33uM
0.05 - 0.83uM
50 - 200 pg/mL

Approved
Approved

Approved

-CCeH line and virgs type dependent. Acyclovir & foscarnet are not active
ourtesy of Michael Ison who tried to teach me ! |




PIV: virus parainfluenzals

PIV in Transplantation

HN tetramer

F protein
(snown as a trimer)

Matrix protein
(M)

d;?\a%/”
N Af/

G ?ﬁ’/ Large RNA polymerase

)\

/ protein (L) L4 J)

,\w Northwestern oo, 4



HUMAN POLYOMA VIRUS

Human Polyomavirus Infections in Immunocompromized Hosts

Hans H Hirsch S
/[/’ " INTERNATIONAL CONGRES
/

Transplantation & Clinical Virology L
Department Biomedicine (Haus Petersplatz) A Wiral Infections in
¢ Uimmunocompromised

9 oPatients

Infectious Diseases & Hospital Epidemiology
University Hospital Basel ' Ve, 718 iy 20

Basel
Switzerland
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W A|_| University Hospital
eeee Bascl /I |Basel




HUMAN POLYOMA VIRUS

Discovery of Human Polyomaviruses

11 1971 (1965)
MPyV, AWJCV = J(\)PyV

-oma = tumors L o | =
k G\_, - X \I s _"'—“/ - i
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1960
SV40 |
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HUMAN POLYOMA VIRUS

Discovery of Human Polyomaviruses

1953 2010 (1999) 1971 (1965)
MPyV,

Poly- = multiple
-oma = tumors

1960
SV40

Ailuropoda melanoleuca
|

\
\

|
|
|
|

20??52013 ”i} v
L_MWPYV_STLPYV-—fou{ . o

HPyV12




PIV: virus parainfluenzals

PIV: New Treatment UpPtTIOIs

» DAS181
. Sialidase that cleaves the receptor for the virus off cell surface

o Inhaled or nebulized formulations

DAS1S1 Given
¢ ¥ 'rY ¥

1,000,000

100%

ﬁ .

m «

i 100,000

s :
! ] i I M P02
8 0,000
d m

0%

0%

o L0

c 1 ? | 4 £ 7 2 0 1 3 1 1
Hospital Day
yrthwestern University
NUTORC

North
,\\1 % weStem rozd et al. Transplant Infect Dis. 2013 15* e?8-e37
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HEV: epatite E

Hepatitis E virus (HEV)

Unenveloped virus with

icosaedric capsid
Balayan, Intervirology 1983

non-A non-B hepatitis
with enteric transmission
Khuroo, Am J Med 1980

{ orr3 | JC

W—ﬁh—-} ORF2_ Poly A

Posmve sense, smgle strand RNA
Reyes, Science 1990; Tam, Virology 1991




HEV

HEV diversity

Orthohepevirus
Orthohepevirus A

Avian-Australia

OrthohepevirusB >
Avian-USA / \ "‘ Orthohepevirus C

,/
* /
/
Avian-Europe

Bat *
Orthohepevirus D \ b :

Trout

One serotype

0.1

Abravanel et al, Emerg Infect Dis 2009; Izopet et al, Emerg Infect Dis 2012;
Smith et al, J Gen Virol 2014 ; Smith et al, J Gen Virol 2016




HEV :distribuzione geografica

Geographic distribution

Genotype 1 & 2 ® Genotype 3 Genotype 4




Trasmissione HEV

Iransiiia>iIvII

Consumption of food
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HEV : contagio trasfusionale

usion transmitted HEV infection

Transf

v/ Described in Asia and Europe
® Japan * Matsubayashi, Transfusion 2004 & 2008 ; Tamura, Hepatol Res 2007
s UK : Boxall, Transfus Med 2006 ; Hewitt, Lancet 2014

s France : Colson, Emerg Infect Dis 2007 ; Haim-Boukobza, J Hepatol 2012 ;
Coilly, Transplantation 2013 : Hauser, Blood 2014 ;
Mallet, Ann Intern Med 2016 : Loyrion, Emerg Infect Dis 2017

« Germany : Bettinger, Ann Hematol 2015
. Spain * Riveiro-Barciela, Transfusion 2017

v'HEV detected in plasma pools : 0.7 % - 10 %
ljaz, Vox Sang 2011 ; Baylis, Vox Sang 2011

v/ Not the main source of infection
Lhomme, Emerg Infect Dis 2017 ; Tedder, Transfusion 2017




Prevalenza in Europa di HEV

Prevalence of anti-HEV 1gG

<
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Hartl, Viruses, 2016




HEV: fattori legati alla trasmissione

Factors associated with anti-HEV 1gG

Multivariate analysis
p OR Cl95%

Parameter

Age > 45y <0.0001 2.51 [2.23-2.51]
Region <0.0001 2.28 [2.01-2.59]
Liver sausage <0.001 1.30 [1.13-1.50]
Figatellu <0.001 1.72 [1.48-1.99]
Game <0.01 1.20 [1.05-1.38]
Offal <0.0001 1.38 [1.22-1.57]
Bottled water <0.01 0.76 [0.61-0.93]

Mansuy, Hepatology 2016




Infezione acuta da HEV

Diagnosis of acute HEV infection

HEV RNA in blood
HEV RNA in feces

HEV Ag in blood
Jaundice

IgG

I
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Number of weeks post-infection




Fattori associati a cronicita negli HEV

Factors associated to chroni?ity
in solid organ transplant recipients

v Low platelet counts & use of tacrolimus vs cyclosporine
Kamar, Gastroenterologly 2011

‘/Low anti-HEV T cell response
Suneetha, Hepatology 2(011- Abravanel, J infect 2016

\/High genetic heterogeneity of HEV' quasispecies
Lhomme, J 'Virol 2012

v HEV Ag concentrations are higherr in chronically infected patients in
comparison with acutely infected patients

Behrendt, J Imfect Dis 2016

v No influence of HEV RNA concentrration at the acute phase
Kamar, Gastroenterology 2011




HEV nei trapianti
in SONHA Orga" lfﬂ”Spldlll ICVIMNIVIIWW

v Low platelet counts & use of tacrolimus vs cyclosporine
Kamar, Gastroenterology 2011

v Low anti-HEV T cell response
Suneetha, Hepatology 2011- Abravanel, J infect 2016

‘/High genetic heterogeneity of HEV quasispecies
Lhomme, J Virol 2012

v' HEV Ag concentrations are higher in chronically infected patients in
comparison with acutely infected patients

Behrendt, J Infect Dis 2016

v No influence of HEV RNA concentration at the acute phase
Kamar, Gastroenterology 2011



Prevenzione HEV

Preventing HEV infection

. Cook thoroughly meat at risk (>70°C at least 2 min)
Johne, Appl Environ Microbiol. 2016

« Vaccine available in China
Zhang, New Engl J Med 2015




Ribavirina o Sofosbuvir: fattori
preditivi di guarigione

Predictive factors of sustained
virological response

v'No influence of ribavirin trough level at day 7 or month 2

v/ Influence of early viral response on sustained viral response

22 0.5 log c/ml at day 7
Kamar, Transplantation 2015

v Detection of HEV RNA in the stools after 3 months predicts relapse
Abravanel, Clin Infect Dis 2014

\/No influence of the 1634R mutation on ribavirin treatment outcome
Lhomme, Antimicrob Agents Chemother 2016




HEV: management

Management of chronic HEV infection

Chronic HEV infection

Reduction of immunosuppression

' 3

No HEV dearance

1

3-month course of ribavirin
monotherapy

{ v ?
Serum and stool Relapse after
HEV RNA «vo ceasing ribavirin

! '

6-month course of Non response to
ribavirin monotherapy ribavirin or intolerant

'

Persistent HEV
replication in the serum
or HEV relapse

l

Pegylated interferon for 3 months in liver- transplant patients
No alternative available therapy in other transplant patients

HEV clearance

|
|
|
|
|

EASL guidelines, 2018




Sofosbuvir in HEV

Sofosbuvir shows antiviral activity
but is not fully efficient

Evolution of HEV viral load and ALT Trend on HEV RNA and HCV PCR
Ly . 1.500,000 J ré
LRl "
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Date
Todesco, AIDS 2017 ‘ Donelli, Gastroenterology 2017

Van der Valk, J Hepatol 2017




HEV: sommario

Summary

v The true burden of HEV infection and disease worldwide is still
underestimated

v/ There is a better knowledge on the clinical spectrum :
» extra-hepatic manifestations
«chronic hepatitis in inmunocompromised patients

v'Ribavirin treatment and HEV vaccine are major breakthrough for the
management of infection

\/Management of failure to ribavirin therapy needs further research

v'Cell culture systems and animal models will be helpful for future
scientific advances




Virus sinciziale respiratorio

Epidemiology OT Kvi>
e Virus types and timing are similar to what 'y
expect in the general population

ou would
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RVIs: virus sinciziale respiratorio
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Runny ~ Cough  Watery Sore  Shortness Sputum  Wheezing Sinus  Sinus Stuffy  Muscle rFev
nose

Epidemiology of RVIs

« Symptoms: Few at presentation and resolve quickly
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RSV : terapia con immunomod

RSV in Hematopoietic Stem Cell Transplantation

Figure: Summary of outcome databy type of regime received
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7 e
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V] Northwestem oo 8 Chemaly. Blood. 2011: 117: 2755-2763. NUTORC
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RSV: altre terapie sperimentals

Treatment of RSV: Experimental Approaches

Preclinical Phase | Phase ll Phase lll
| I o
GS-5806 (Presatovir)* GILEAD ﬁ?
| [
ALS-8176 ALIOS T
! ! —

" ALN-RSVO01 ALNYLAM

; MEDI8897 mAb MEDIMMUNE | | |

Northwestern Northwestern Universit
(W MV‘ }' N 1 ! UL LIWESLenm Unive Ly
Medicine aghmare, Englund & Boeckh. Blood. 2016; 127: 2682-2692 NUTORC



Virus Sinciziale respiratorio - RSV

RSV infection diagnosed by PCR of respiratory secretions

T

(1) Solid organ transplant recipients (1) Allogenic hematopoietic stem cell
>| year after transplantation transplant (HSCT) patients <6 months

(2) Patients with hematologic
malignancies receiving chemotherapy
(3) Allogenic HSCT patients >6 months
after HSCT or with GVHD <grade 2
{(4) Autologous HSCT patients

A ately immun romis

after transplantation

(2) Allogenic HSCT patients >6 months
with GVHD (> grade 2)

(3) Lung transplant recipients in the first
year following transplantation

(5) Other patients with substantial (4) Lung transplant recipients > | year
endogenous or eXogenous with augmented immune suppression

immunosuppression or other complicating features
I Oral ribavirin I
*75 kg: 800 mg PO bid <75 kg: 600 mg PO bid

Northwestern University

,\ Northwestern
Marcelin et al. Transplant Infect Dis 2014° 16° 242-250 NUTORC

1'\‘/1{;(:}‘\(',.'—1‘;'
Transplant Qutcomes Research Collaborative




Virus Influenzale : terapia in trapiantati

B Treatment of Influenza

« Antiviral Therapy and Outcomes
o No prospectively collected data
o Most data with NAls > M2 Inhibitors
o Reduced mortality
« M2 Inhibitors: 60% vs. 70%
« NAI: Few deaths reported with use
o Reduced viral shedding at day 10
« M2 Inhibitors 20% vs. 50%

Influenza PCR log;q copies/mL

o Lower rate of pneumonia
« M2 inhibitors: 11% vs. 21%
« NAI: 0-5% vs. 21%

o Reduced risk of BOS

o Risk of resistance emergence

2509 Ison MG. Antiviral Therapy. 2007; 12:627-638.
,\ Mtzn;}:\'ffstem Ison MG et al. J Heart Lung Transplant. 2008; 27: 282-288. Ncllﬁ‘b‘R(CJ“L’
Khanna et al. Transpl Infect Dis. 2009; 11:100-105. Transplant Outcomes Research Collaborative




Trattamento virus influenzale

of Treatment

Influenza: Virology in Setting

:
=a

Pm—
Dy 0

,\w Northwestern v\ ar ot g/. Clin Infect Dis. 2018: ePub ahead of print



Influenza:durata terapia

Treatment of Influenza: Unanswered Questions

« Optimal Duration of Antiviral Therapy

o Patients have prolonged shedding
- Premature interruption of therapy could result in resistance and clinical decline

o Many experts recommend a duration > 5 days
« Many recommend that duration is guided by duration of shedding

* Optimal Dose of Therapy
» Studies have failed to document improved outcome with high dose oseltamivir

o 2 of the 3 studies demonstrated a lower rate of resistance with the higher dose

* Role of IV Therapy, Antibodies and Combination

* Management of Resistant Influenza

Northwestern ; . Nort o
’\\1 acici Ison MG. Clin Infect Dis. 2018; ePub ahead of print. NUTORC



Opzioni terapeutiche future per il virus
influenzale nei trapiantati

g Future Options for Treatment

» Polymerase Inhibitors
ipiravi imodivi loxavir
Feature Favipiravir Pimodivir Ba
R R
PB1 PB2 PA

AandB

Target
Spectrum A B, C A Only

M2 and NAI Resistant Yes

Yes

Synergy with NAI Yes Yes
Route of Dosing Oral (IV) Oral (1V)
Resistant Variants None to Date Yes

Status
Reduction in VL

o Other A”'ll'ﬁ.;pu-.
Monoclonal Antibodies

Arbidol

[\\1 Northwestern




PIV: polyoma virus

PIV in Transplantation

HN tetramer
F protein

Matrix protein (L (shown as a trimer)

(M) \ \ !: fFus»on peplide
bllayer,
\\\ /
N
N

G f Large RNA polymerase % ;
/ 4 protein (L) L4 )
- =

Northwestern University

[N\ Northwestern NUTORC



HPV

ized Hosts

Human Polyomavirus Infections in Immunocomprom

Hans H Hirsch .
/'I/'/’. INTERNATIONAL CONGRESS
¢

Transplantation & Clinical Virology
Department Biomedicine (Haus Petersplatz) A Wiral Infections in
' ® limmunocompromised

Infectious Diseases & Hospital Epidemiology ‘¢, o Patients
University Hospital Basel Varese, 17-18 May 2018

Basel
Switzerland

University Hospital

®A® Departement
_\I_I
/| |Basel

ovew .. A%}
e ¢ ¢ ¢ Biomedizin
eeee Basel




Trattamento PIV

PIV: New Treatment Uptions

» DAS181
. Sialidase that cleaves the receptor for the virus off cell surface

» Inhaled or nebulized formulations

DAS1S1 Given
v ¥ v ¥
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o% 1,000

T T " Rk Al M 11 B » B
Hospital Day

Northwestern University

Northwest
,\ edcne " Drozd et al. Transplant Infect Dis. 2013; 15: e28-e32. NUTORC
Transplant Qutcomes Research Collaborative
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HPV : localizzazioni

Discovery of Human Polyomaviruses

1953 2010 (1999) 1971 (1965)
MPyV, CV — JCPYV

Poly- = multiple
-oma = tumors

1960
SV40

Ailuropoda melanoleuca

&
!/

4

'\ BKV — BKPyV

_MWPyvaTLPyv-Z;i}Y
HPyV12




Polyioma virus

Human Polyomavirus Infections in Immunocompromized Hosts

Hans H Hirsch =
4/’”b IN ATIONAL CONGRESS

Transplantation & Clinical Virology :
‘. Viral Infections in
f
[}

TERNATIONAL

Department Biomedicine (Haus Petersplatz)
@ Uimmunocompromised

Infectious Diseases & Hospital Epidemiology s o Btlents

University Hospital Basel

Basel
Switzerland

Varese, 17-18 May 2018
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Caarcinoma di MERKEL

Merkel cell carcinoma treatment and prognosis

Table 1. Prognosis and treatment for Merkel cell carcinoma (MCC) according to American Joint Committee

on Cancer (AJCC) stage (based on references 57, 61-63)
Treatment

Chemotherapy

AJCC stage  Prognosis
082 0SS Wide local  Lymph
years*  years**  excision node

(2 cm) dissection

Radiotherapy Radiotherapy

(tumoral site)  (lymph node site)

70 > o
31%

Size < 2 cm 67%
(stage 1)

Size > 2 em 59%
(stage II)
Nodal discase
(stage I1I)

Systemic
mecetastases
(stage 1V)

*Overall survival at 2 years.

**Overall survival at § years,

67%

49% 52%

1%

Coursaget et al (2013) Human Merkel cell polyomavirus
Virological background and clinical implications APMIS 121 78&
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Polyomavirus-patologia

Principle Patterns of Polyomavirus Pathology

B Replicative and non-replicative pathology in different immunity settings

B |mplications for diagnosis, prevention, treatment and outcome?

S Cytopathic - Immune
Principle fmnefonming proliferative inflammatory || reconstituting

High-level Overshooting

Pathogenesis viral immune
replication response

Encephalopathy Nephropathy PML IRIS
PML
Pathology

JCPyV
y BKPyV JCPYV

Hirsch HH (2005) Opportunity makes a pathogen. Clin Inf Dis 41: 354
Hirsch HH (2006) Of viruses and men: distinguishing infection, replication and disease Future Virol 1 681




Polyiomavirus

What is BK Polyomavirus-associated Nephropathy ?

of kidney transplants (range 1% - 15%)

® Proven disease occurring in 5% . .
| cells, cell lysis (necrosis), denudation

— Cytopathically altered renal tubular epithelia

— Secondary inflammation
_ Eunctional deficits in ~90%, progressive deterioration, graft loss in ~50%

Nuclear enlargement
Intranuclear inclusions

N

\ ¥

Tt

/

Late viral protein Early viral protein
Agnoprotein Large T-antigen

Hirsch HH, Randhawa P (2013) AST IDCOP Gudelnes BK Polyomavirus Am J Transg
Hirsch et & (2014) European Perspectve on Human Polyoma




BK Polyiomavirus in trapiantati di rene

BK Viruria and Viremia precede plgphropathy in
Kidney Transplant Recipients
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BKPyV

BKPyV T-cell Responses and Viremia Clearance

B Characterization of immunodominant 9mer peptides in LTag and sTag

B Increasing CD8 T-cells targeting L Tag/sTag in blood when clearance of BKPyV

viremia occurs in kidney transplant patients after reducing immunosuppression
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VZV

Incidence rates for
herpes zoster infection over time

Total pt
exposure (N)

Patient
with HZ (N)




Adenovirus

Importance of Early Onset of Therapy

A

Earliest Rational Employment of Antiviral Treatment?

’ Adenoviremia

’ Intestinal HAdV proliferation with loads above the critical threshold

’ Intestinal HAdV shedding prior to allogeneic HSCT




Adenovirus :terapia

fficacy of Antivirals in HAdV Infections

Documented E

ap standard of care (SoC) anti-HAdV agent for pre-emptive therapy

Cidofovir
mp efficacy against all HAdV species > gains t
X‘ low bioavailability and significant nephrotoxicity

—.'J -

ime for T-cell recovery

* ™ e

> documented in vitro activity against HAdV-C only
ffect in vivo > added value against HAdV-C?

Abe

Ribavirin
5 questionable therapeutic e

Ganciclovir ®) modest activity due to inefficient phosphorylation (lack of TK in HAdV)

Brincidofovir s orally bioavailable investigational nucleoside analogue

active a_g?inst all HAdV species, no cidofovir-like nephrotoxicity




Brincidofovir vs Cidofovir

Brincidofovir vs cidofovir in pediatric HCST recipients

Hwarkor # 1291803338087

* 80% of pediatric HCT patients

IV Cidofovir cleared plasma with BCV
(median 4 wks)
— Only 35% cleared with IV CDV
(median 9 wks)

Oral Brincidofovir
1.0:10% 1.0:40%
1.0x10%4

1.0x10%+ s - ,
1.0610°"4 gl [~

\ 06 4 .
1.0:10%4 |, 0‘100( e Unlike CDV, BCV cleared
1040%1 N A \N WO\ 1.0'-10““ \\a/8 7%/ viremia independent of
1.0:10%4 VN ALY 10A0% 40 O\ immune reconstitution
1.0:10%; T\ 104091 ¥ | p o
o0 || M| Y toq0% | re?.rlnf)twet o
1.011001‘ . ! |I 1,0‘10C" "‘ prO l e-
1.0:40% | = 1.0:40% - _CDV: renal .toxicity observed
1.0x109" 4 rrrr———— 10,091 in 9/23 patients

E
@
-
Q
)
o
>
Q
q

— Oral BCV: 1/18 discontinued

Day after Transplant therapy for Gl AEs




Viremie in trapiantati di cuore e
polmoni

DNA virome in Heart & Lung transplant recipients

Cell free DNA in plasma (656 samples) i i
el T Anelloviridae
Heart recipients: pediatric (24) and e i
’ Herpesvirales ‘
adults (41) —
dul Caudovirales
Lung recipients: adults (31 e A T
& P Polyomaviridae
" Adenoviridae
¥ T SRy
Poxviridae

C'Q”'-m.' i

; L__.

Retroviri




HSCT trapiantato: viremia intestinale




| trapiantati hanno ulteriori
rischi come la West Nile,
Dengue, Chikungunia.
In Europa la West nile e
endemica



