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Effects of CMV
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Fishman JA & Rubin RH N Engl J Med 1998; 338: 1741



Guidelines to be reviewed

Int ernational Consensus Guidelines on the
Management of Cytomegalovirus in Solid
Organ Transplantation

Summary of the British Transplantation Society
Guidelines for the Prevention and Management of
CMV Disease After Solid Organ Transplantation
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Consensus document

GESITRA-SEIMC/REIPI recommendations for the management of cytomegalovirus
infection in solid-organ transplant patients
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Indirect effects

- The GESITRA panel of experts considers that that
an association relationship exits between CMV
Infection and :

— Acute rejection in renal transplantation (BllI),
—  Opportunistic bacterial and fungal infecctions, PTLD (ClIlI).

- The panel did not reach consensus on the role of
CMV in the rest of indirect effects.
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Updated International Consensus Guidelines
o1l the Management of Cytomegalovirus
i solid-Organ Transplantation
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TABLE 1. Fossible mmdoect efects of CLTV

Transplant-specific indirect effects

Chronic allopraft nephropathy andfor allograft loss after renal
transplantation | 144, 346, 547

Accelerated hepafitis C virus recurrence atter liver
transplantation (245)

Hepafic arfery thrommbosis atter liver fransplantation {249-257)

Allogratt vasculopathy affer cardiac transplantation (333, Z53)

Bronchiolitis obliterans atter lung fransplantation {131, 254, Z535)

General indirect effects—elevated risks

Bacterial infections {744, 256, 257

Funpal infection (144, 148

Wiral infections (swrmmarized mn (58]

Postiransplantation lvmphoproliferafive discrder {2559

Cardicvascular events {Fad)

Mew onset diabetes mellitus after transplantation (361, Z6Z)

Trmrmunosenescence | 263

Acute rejection { [31, 257, Zod)

Mortality {44, 251, Z54-258, 3635)

The assveation betwesn CWV dissase and thess indired offacts has not
ban demonstrated inoall stodiss, Refireness hsted here are samples sup-
portin g thess stabements and are not meant to incude all referaness on this

topic. Addifional referemess can be found in the comprehanave revisw by
Frosman; (255 table modified from Fotton (2687,
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T-CELL MEDIATED
IMMUNITY

High level of viral replicartion



Risk factors

Main risk factors.
— D+/R-
— QOrgan: lung, pancreas, bowel.

Basal immunosuppression: recommedations are not
available.
— MMF and gastrointestial disease.

Induction treatment, high dose steroids.

MTOR inhibitors can reduce the risk of CMV: no
recommendations to avoid CMV risk.
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. Mechanism?

CMV Lata Phasa-Inducad mTOR Activation ks Essantial

for Efficient Virus Replication in Polarized Human
Mﬂ'ﬁrﬂ'phﬂgﬂﬁ Poglistch M. Am J Transplant 2012;12:1458-68

MTOR activation is essential for CMV replication.

MTOR inhibition can reduce CMV replication.






A open discussion....

PROS CON

Preemptive |Increase CMI. Logistics problems
therapy
Reduce antiviral use CMV replication

Indirects effects

Universal Reduce CMV CMI (D+/R-)
prophylaxis | replication
Late MV disease
Reduce indirect effects
Resistant CMV

Toxicity, expensive




* CID 2009:49 (15 October) « EDITORIAL COMMENTARY

Toward the Individualization of Cytomegalovirus Control
after Solid-Organ Transplantation: The Importance
of the “Individual Pathogenic Balance”

Julian Torre-Cisneros
Instituto Maimonides de Investigacién Biomédica de Cérdoba (IMIBIC}-Reina Sofia University Hospital, University of Cérdoba, Cérdoba, Spain I M M l | N I I Y

CMV-specific cell-mediated immunity



Monitoring of CMV-specific T-cell mediated inmmunity.

MHC-peptide Tetramer and/or ELISPOT assisted QuantiFERON®-CMV
intracellular cytokine-assisted analysis analysis assisted analysis

MHC-peptide -

000000000 e WIRp- gl 000000
Synthetic HCMV :

e ooy Mlcnomof
‘ No peptides HCMV Mitogen

(control) peptides control
T odls + Incubate tubes at 37°C for 16-24 h

Anti-IFN-y

Cytokine expression \ HRP-labelled
by HCMV-specific T cells y antibody

Harvest plasma and test IFN-y
levels using ELISA

il
P

Anti-IFN-y PE

Enumerate antigen-specific Count IFN-y producing Read absorbance and analyse
T cells using FACS machine T cells using ELISPOT reader  results using computer-based software

Gandhi MK, Khanna R. Lancet Infect Dis 2004; 4: 725-38




State-of-the- Art Monitoring of Cytomegalovirus-
Specific Cell-Mediated Immunity After Organ

Transplant: A Primer for the Clinician

Adrian Egli, Atul Humar, and Deepali Kumar CID 20 1 2

Transplant Infectious Diseases, Alberta Transplant Institute, Uniersity of Alberta, Bdmonton, Canada




Monitoring of T-cell
b mediated immunity (CMI)

- Potentially useful: can predict the risk of
CMV replication.
* Many post-transplant studies.
 Manuel O. Clin Infect Dis 2013: D+/R-

« Cantisan S. Am J Transplant 2013:
pretrasplant.

- Itis not recommended for clinical use (only
research): interventional studies must be
performed.
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TABLE 4. Potental chirueal seenarios for the use of mmmune-bassd assays
Clinical scenarios Assays studied Potential clinical manapement”

CMV D+F and B+ at the end of (}FT, ELISpot, ICS For negafive assay, prolong prophylais; for
prophylavis positive assay, no further prophylaxis
CMY D+E and B+ during preemptive (IFT, ElISpof, ICS Result may help puide frequency of viral
strategy load monitoring and thresholds for
initiating antiviral therapy
Posttherapy for acute rejecion ICS (small munber, not predictive) For negafive assay, restart prophylaxs or viral
load monitoring; for positive assay, no
turther intervenfion

Recent complefion of therapy for CAMV No studies For negafive assay, secondary prophylays; for
disease or ViEELa (predicion Positive assay, no further f:hErEtP}f
of relapse)

Risk stratification in patients before Z For positive assay, assume frue positive
transplantation CHV stafas

L




‘ Transplantation

Pretransplant Interferon-y Secretion by CMV-Specific
CD8+ T Cells Informs the Risk of CMV Replication

After Transplantation

8. Cantisan® ™, R. Lara®, M. Mon tgjgh; J. Redel®, Key word=: Cytomeqalovirus replication, CD8+ T cells,
A Hudriguez-Eenotd J. Gutisrrez-Arcca® interferon-y, solid organ transplantation

M. Gonzalez-Fadilla®, L. Bueno', A. Rivero®, Received 16 July 2012, revised 30 October 2012 and
R. Solana? and J. Torre-Cisneros® accepted for publication 02 November 2012
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Factors Related to the Development of CMV-Specific
CD8+ T cell Response in CMV-Seropositive Solid
Organ Transplant Candidates

5. Cantisdn'“-*, C. Rodelo-Haad?,
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Table 2. Factors related to the development of CMV-specific CD8+ response
(QuantiFERON-CMYV Reactive) in CMV-seropositive solid organ transplant
candidates.

Multivariate

Variable Adjusted 95% CI
OR

Age, mean (SD)
Age, n (%) ®
<50 1
>50 6.3 1.9-20.7 0.002

Sex, n (%)
Male

Female
Organ to be transplanted, n (%)
Lung 1
Liver 1.8
Kidney 8.8
HLA class | alleles, n (%)
non-HLA-A1/non-HLA-AZ 1

HLA-A1 and/or HLA-A2 10.9 3.4-35.8 <0.001

 Age stratified as binary variable (younger and older than 50)
® QF-CMV (QuantiFERON-CMV) Reactive: =0.21U/mL IFNy

0.5-7.1 0.388
2.2-349 0.002




Assessment of Cytomegalovirus-Specific
Cell-Mediated Immunity for the Prediction
of Cytomegalovirus Disease in High-Risk

Solid-Organ Transplant Recipients: A
Multicenter Cohort Study

Oriol Manuel,' Shahid Husain,® Deepali Kumar,® Carlos Zayas," Steve Mawhorter,” Marilyn E. Levi,” Jayant Kalpoe,”
Luiz Lishoa,® Leticia Ely,” Daniel R. Kaul? Brian 5. Schwartz” Michele |. Morris,” Michael G. Ison,"
Belinda Yen-Lieherman,” Anthony Sebastian,” Maha Assi," and Atul Humar®
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Freedom from CMV disease

4 1 Non-reactve
I Positive
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Time from end of prophylaxis (days) Time from end of prophylaxis (days)

Figure 2. Kaplan-Meier curves of the incidence of cytemegalovirus {CIVV) disease accerding te the result of the Ouantifercn-CWY assay. A Positive
vs negative vs indeterminate result of the assay {lcg-rank test, P< 001} B, Pesitive vs nonreactive result of the assay {leg-rank test P=.024). Abbrevi-
gticn: CMV, cytemegalovirus.




Adoptive Immunotherapy highlights
the importance of CMI

Donor T cells (HSCT)

! ]

In vitro stimulation with Autologous T cells
CMV peptides or viral lysate (SOT)
(7 days)

! ]

Infusion into Recipient

! ]

Induction of CMV-specific immunity

Control Of CMV d |Sease Einsele H et al. Blood 2002;
Brestrich G et al. Am J Transplant 2009.



CMV Therapeutic DNA Vaccine

VCL-CBO1, 1 m

$mg/mL DNA; 0.
Lot #: 08030477

Store Frozen (belo*
Caution: New Drui

’ to Investd
" Vical Incorporate’

DNA vaccine;

Two plasmids: gB + pp65

RCT Vaccine vs. Placebo
before conditioning and at 1,3
and 6 months post HSCT [in a
subgroup with paired donors
— vaccine also given

to donors]



#
g
E
-
E
=
=
m
=
C
m
&
=
E
=
=
=
b
=
R
=
]

Mumber at risk
Vaccine group

Placebo group

p=0-016, HR 0-362 (95% | 0-154-0-850)

| | | | I I | I I I
4 B 12 16 20 24 2B 132 36 40

Time since transplantation (weeks)

23 21
16 14



SOT

CMV D+/R-
CMV R+/QFnr

bt e

Administer

Vaccine

Time Post-Transplant

Measure Vaccine No need for
Response [CMI] prophylaxis

CMV viral lysate — 2x10% PBMCs stimulated with viral lysate
showing significant IFN-y production in CD8+ and CD4+ T cells in a

CMV-seropositive renal transplant recipient G |Ve prophyIaX|S







