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Déclaration d’intérêts de 2014 à 2017 

• Intérêts financiers : néant 

 

• Liens durables ou permanents : néant 

 

• Interventions ponctuelles : néant 

 

• Intérêts indirects : MSD  
 



Critical-illness related immunosuppression / Virome 

De Vlaminck et al. Cell 2013 Hotchkiss et al. Nature Immunol 2013 



Herpes simplex Virus  

249 patients 
 159 Traumatic brain injuries 
 51 SubArachnoid Hemorrhage 
 39 Stroke 

172 (71%) serology positive 77 (32%) serology negative 

68 (40%) with reactivation 
 13 blood 
 66 lungs 

104 (60%) without reactivation 
 NA blood 
 NA lungs 

2 (3%) in-ICU acquisition 
2 blood 
2 lungs 

17 (25%) in-ICU death 
20 (29%) death (6 months) 

18 (17%) in-ICU death 
20 (19%) death (6 months) 

11 (14%) in-ICU death 
12 (16%) death (6 months) 

The IBIS Virus project 



Risk of HSV and CMV reactivations in 249 brain-injured patients 



Association of HSV reactivation with poor in-ICU outcomes 



Association of CMV reactivation with outcomes 



HSV reactivations are associated with poor neurological outcome 



Working hypothesis : 
 

BI-induced immunosuppression is responsible 
for Herpes Simplex Virus reactivation 

WP 1 : Increased viral replication or loss of 
immune control ? 



Decreased circulating viral load of Torque Teno Virus in BI 
patients without HSV reactivation 

H
ea

lth
y 

co
nt

ro
ls

da
y 
1

da
y 
4

da
y 
7

6 
m

on
th

s
0

1

2

3

T
T

 v
ir

a
l 
lo

a
d

 
(l
o

g
/m

L
)

Healthy volunteer

no HSV reactivation

HSV reactivation



WP 2 : Does the number of T cells matter ? 

Working hypothesis : 
 

BI-induced T cell defects are responsible for 
Herpes Simplex Virus reactivation 



Lymphopenia after brain injury 

IBIS - biocollection

Modeles murins

Essai clinique randomisé
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No proof of apoptosis / necrosis of lymphocytes in Spleen 
Tissue after brain-injury  

white pulp red pulp
0

5

10

15

c
le

a
v

e
d

-c
a

s
p

a
s

e
-3

+
 c

e
ll
s

 p
e

r 
fi
e

ld
 (
c

o
u

n
ts

)

control

sham

trauma

Sham Brain injury 

Activated Caspase 3 

Healthy human 

Brain-dead patient 

Activated Caspase 3 Classical histology 

IBIS - biocollection

Modeles murins

Essai clinique randomisé
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HSV reactivation

Lymphopenia is not associated with HSV reactivation, just a 
marker of severity ? 



Working hypothesis : 
 

BI-induced T cell defects are responsible for 
the severity of HSV reactivation 

WP 3 : Do functions of T cells matter ? 



Defective production of IFN-g by memory CD4 T cells 
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Altered T cells are not exhausted 
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Number of T cell division 

Number of T cell division 
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Brain injury alters the transcriptional factor program of CD4 T 
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R2=0.21, p=0.08

CD4 T cells re-programming is associated with 
immunosuppression and HSV reactivation 
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Working hypothesis : 
 

BI-induced T cell defects are responsible for 
the severity of HSV reactivation 

WP 4 : Several mechanisms the CD4 T cells re-
programming ? 



CD4 T cells reprogramming and soluble  
circulating mediators ? 

IBIS - biocollection

Modeles murins

Essai clinique randomisé IBIS - biocollection

Modeles murins

Essai clinique randomisé

PBMCs serum serum 



CD4 T cells reprogramming is continuously maintained 
by CD14+ cells, and other mediators are involved 

PBM
C

C
D
4

C
D
4+

cD
C

P
B
M

C
 - 

cD
C

0

5

10

15

20

25

IF
N

-γ
+
 

(%
 o

f 
C

D
4
 T

 c
e

ll
s

)

PBM
C

C
D
4

C
D
4+

C
D
14

PB
M

C
 - 

C
D
14

0

5

10

15

IF
N

-γ
+
 

(%
 o

f 
C

D
4

 T
 c

e
ll
s

) **

N
T

C
D
4

0

2

4

6

8

%
 o

f 
IF

N
g

 +
 C

D
4

 T
c

e
ll

C
D
4 

+ P
B
M

C
C
D
4

0

5

10

15

20

25

%
 o

f 
IF

N
g

 +
 C

D
4

 T
c

e
ll

**
N
T

C
D
4

0

1

2

3

4

%
 o

f 
IL

4
+

 C
D

4

C
D
4 

+ P
B
M

C
C
D
4

0

2

4

6

8

%
 o

f 
IL

4
+

 C
D

4
 T

c
e

ll

***

+ CD14 cells 

IBIS - biocollection

Modeles murins

Essai clinique randomisé
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CD4 T cells 



CD4 T cells reprogramming is partially IL-4 dependent,  
but not TGF-b dependent 

IBIS - biocollection

Modeles murins

Essai clinique randomisé

PBMCs 
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Conclusions 

• HSV reactivations are common in brain injured patients, associated with poor 
outcome 
 

• Long-lasting lymphopenia  
• No apoptosis (caspase ko mice ?) 
• Not associated with HSV reactivation 

 

• Long lasting TF reprogramming of CD4 T cells after BI 
• No exhaustion 

 

• Altered TF reprogramming of CD4 T cells is associated with HSV reactivation 
• Microenvironment : CD14, IL-4. 
• Other mechanisms under the scope : epigenetic modifications ? CD14 cells ? 
• Role of direct activation by brain-released DAMPs ? 
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