SWISS g
TRANSPLANT
COHORT

STUDY UNIL | Université de Lausanne

H

CMV Immune monitoring
— ready for routine use?

Oriol Manuel, MD

Infectious Diseases Service and Transplantation Center

Lausanne University Hospital (CHUV), Lausanne, Switzerland



 Qutline

 Rationale for using CMV immune monitoring

e Potential clinical scenarios

* Clinical experience: interventional trials

* Barriers for implementation in the routine clinical setting
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* Current challenges in the prevention of CMV

o D-/R-:0.8%

‘R— (R+:3.6%
|

09

Freedom of CMV diseas
o7 08

0

™ How can we dynamically stratify

i & 6 T ‘ patients according to the actual
Time from transplant (years) . . .
risk of developing CMV disease?

05

Baslliximab Thymoglobulin

26 - n=51 n=50

S 20+
15 4

104

Number of infections

5.
0- -
«F «’° o O «““ &8 6&"

& & Wl o &



9]

T-cell levels/viral load

.

N
PROPHYLAXIS

2
>

Immunocompetent host

t Transplantation

A é Stable T-cell immunity Viral
3 control
S
=
%
@
>
]
E:
U
t Primary infection Time
Transplant recipient
Sufficient Viral D l l No T-cell immunity Primary
T-cell immunity control A infection
© PROPHYLAXIS
3
©
>
T,
2
L
00 900 O @ 9
9 909 3 4 9
JOW
Time after transplantation t Transplantation Time after transplantation

Sester M et al. Am J Transplant 2016; 16: 1697



* Cell-mediated immunity assays

Pros

Low number of
indeterminate results

Results by CMV
antigen (stratification)
Cons

Need to isolate cells
More cumbersome
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Cytokine detection
from supernatant

Pros

Easy to perform
(QF-TB platform)

Needs less blood

Cons

Higher number of
indeterminates
Less predictive value
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Clinical scenarios
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Clinical scenarios
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* Cell-mediated immunity assays predicts CMV
disease after discontinuation of prophylaxis

Quantiferon-CMV Elispot-CMV
1.0
Positive
P <0001

0.8+ o=
@ Non-reactive
bd =
@ Z
S o] =0.024 :
s p=L- £
O &
5 2
E o4
2 g
e 3
] ®
(1

02

Days from Completion of Prophylaxs to CMV Reactivation
00

U 1 1 |} 1 1 ) ] 1 1
0 30 60 90 120 150 180 210 240 270 300
Time from end of prophylaxis (days)

Manuel O et al. Clin Infect Dis 2013; 56: 817
Kumar D et al. Am J Transplant 2019; 19: 2505



Clinical Infectious Diseases

BIDSA

Immunoguided Discontinuation of Prophylaxis for
Cytomegalovirus Disease in Kidney Transplant Recipients
Treated With Antithymocyte Globulin: A Randomized
Clinical Trial

336 CMVaseropasitive kidney transplant
candidates assessed for eligibility

186 Excluded
140 Did not meet inclusion criterin
..... > 68 Negutive CMV-CMI pre-
transplant
72 No induction with ATG
46 Non-transplanted

R-l- ATG 150 Randomized R+ ATG
Intent-to-treatment Intent-to-treatment
74 Assigned to receive fixed- 76 Assigned to receive QF—C M V at 30 45
duration prophylaxis immunoguided prevention ’ 4
3 months antiviral e 60 and 90 days
Lost to l}(\llon-upt Lost 1o l"-ﬂhm-uﬁ .
prophylaxis | ol e Stop prophylaxis
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decision
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Paez-Vega A et al. Clin infect Dis 2021



Time Point

Parameter Day 30 Day 45 Day 60 Day 90
Patients with QuantiFERON-CMV assay results® 74 (97.3) 73 (96.1) 72 (94.7) 72 (94.7)

Negative 16 (21.1) 22 (28.9) 23 (30.3) 18 (23.7)

Indeterminate 24 (31.6) 11 (14.5) 4(5.3) 2 (2.6)

Positive 34 (44.7) 40 (52.6) 45 (59.2) 52 (68.4)
Interferon-gamma, median (interquartile range), IU/mL 2.4 (0.9-9.4) 2.9 (1.0-11.7) 3.6 (1.2-14.0) 8.1 (1.0-16.3)
Discontinuation of prophylaxis”® 32 (42.1) 7 (9.2) 6 (79) 28 (36.8)
End points Immunoguided Prevention (n = 76) Fixed-Duration Prophylaxis (n = 74) PValue
Primary outcome

Incidence of CMV disease 0 (0.0) 2(2.7) .243
Secondary outcome

13 (17.1) 10 (13.5) 542

Incidence of CMV replication

Paez-Vega A et al. Clin infect Dis 2021
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MAJOR ARTICLE

Immune Monitoring-Guided Versus Fixed Duration
of Antiviral Prophylaxis Against Cytomegalovirus

in Solid-Organ Transplant Recipients: A Multicenter,
Randomized Clinical Trial

Oriol Manuel,'*” Mirjam Laager,? Cédric Hirzel,’ Dionysios Neofytos,” Laura N. Walti,* Gideon Hoenger,® Isabelle Binet,” Aurelia Schnyder,’
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* Baseline characteristics

Immune
Monitoring Control

Baseline Characteristic (N=87) (N =98)
Age, median (IQR), y 53.0 (43.5-60.0) 57.5 (45.25-65.0)
Female, no. (%) 29 (33.3) 31 (31.6)
Deceased donor, no. (%) 58 (66.7) 71 (71.6)
Organ

Kidney 77 (88.5) 87 (88.8)

Liver 10 (11.5) 1102
Cytomegalovirus serostatus

Seropositive 44 (50.6) 40 (40.8)

Seronegative 43 (49.4) 58 (569.2)

Induction therapy
SWISS Antithymocyte globulins 52 (59.8) 51 (52.0)

TRANSPLANT
COHORT
STUDY




* Co-primary endpoints

Outcome Immune Monitoring (h=87) Control (n=98) PValue
Clinically significant CMV infection, no. of patients (%)® 26 (30.9) 32 (31.1) .064°
Tissue-invasive disease® 2 (2.5) 2(1.9)
Viral syndrome® 6 (7.6) 8(7.7)
Treated asymptomatic replication® 18 (20.7) 22 (21.5)
Days of antiviral prophylaxis, mean (standard deviation)® 113.7 (47.6) 145.5 (37.9) <.001
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* Subgroup analysis: clinically significant CMV
infection
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* Subgroup analysis : duration of antiviral
prophylaxis

o p for
Estimate (95% CI) superiority
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Estimate (95% CI) Heterogeneity (IE)

CMV disease Risk difference
Paez-\/ega et. al. —.-:-— -27(-71, 18)
Manuel et. al. —:.— 0.7(-36, 49)
[
Combined <> -0.9(-4.0, 22) 141 %

Clinically significant CMV infection

|
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* Results of the Elispot-CMV according to CMV
serostatus

CMV seronegative CMV seropositive
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Cell-mediated immune assays

+ High positive predictive value
- Low positive predictive value
R+ kidney

When positive, identify patients at low
risk for subsequent CMV events

R+ ATG

D+/R-
Lungs

% of positivity

Free of CMV




* Implement-CMV study

+ Stop prophylaxis
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* Barriers for the implementation in the routine
clinical practice

* More intervention data is needed
* Different clinical scenarios
* Elispot vs. Quantiferon-CMV
* Different outcomes (CMV infection/disease)

* Different transplant populations



* Conclusions

* Cell-mediated immune assays predict the risk of CMV replication in
different clinical scenarios

* Good positive predictive value, but positivity decrease in high-risk groups

* Interventional data suggest that the best impact is in R+ patients
receiving ATG

* Data on D+/R- patients is inconclusive: large number of patients with a
negative result will not develop CMV infection

* More data!
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