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Wr'uses emerging mfec’rlous diseases in ICU ‘&és«“'
& Many publications in MV pqﬁen’rs &
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*+ Are her'pesvmu.ies pathogenics in ICU pa‘nzer\’rs7
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Herpesviridae ;s

* Normal popul&mn 60-95%: herpesviridae
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HSV-1 and ARDS"

Broncpfal cytology
“‘ARDs (46): 30%

Qg * Mechanical ventilation (no ARDS): 0% &
R Au1'op5|es (n=16) in bur'ns b" &
{Qg,é“e * Herpetic viral inclusions: O Q’Q@@e
0&&& - IHC: 81 % ‘° _ QO(\(@@@
& + Autopsies | &
& - HSV by THC & &

+ Interstitial pqgﬁmoma 46 % .f“
+ Controls: 5@6’% ©

- HSV by HE
Intag\gtlflal pneumonia: 18 % Q@%
Qe?ifr'ols 0% ©
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Anesthesiology
1996, 84 280-7 &
€ 1996 American Socicty of Anesthesiologises, Ing PO
Lippincott—Raven Publishers >

Cytomegalovirus

An Unexpected (,aus&o‘b/ Ventilator-associated Pneumonia
\o
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Laurent Papazian, M.D.,” Ala:prralsse M.D.,t Louise Garbe, M.D.,t Christine Zandotti, M.D.,§ <@
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& - ARDS and ventilation of m%r'e than 7 days + h|s1'o|og¥§
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o - Exclusion criteria: Ieugémla AIDS, steroids, chlmlothe(gﬁy
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- Autopsies (n = 609‘ "OLB (n = 26) %@a@"
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Herpes simplex vmhs (HSV)
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Recog@ﬁzed as a pulmonary pa’rhogen since 1949
HsV 1 and HSV-2 &
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Reactivation of H5V 1

Oropharynx as the, Jhain source
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64 pa’rlen’rs ggﬁo had multiple samples .
- Oropharytk
- BAL \,@J‘O &&»‘Z"& &a\“"é’
HSV‘I isolates from the lung qene’rlcql«l‘*y mdns’rmquushable from sfrq\ms
l&bla‘red from the oral cavity ,@@@ o
\(;"9 Also true when the mlcrosa‘relll‘g@ ?‘\aplo’rypes of serial isolates,  Were
©  examined @Q «0
» TIsolation of HSV-1in BAL Q‘RNays associated with or pr'eceded by the
isolation of HSV-1 from #he oral cavity &

Lack of evidence forsd close genetic relationship ambng the different
HSV-1 strains (noﬁosocomlal fransmission) o
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CMV reactivation®
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* Lung is a majér site of CMV latency and recurrence
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&Q Balthesenietal. J Virol 93 ,@}&

+ CMV ¥ car'r'led in myeloid lineage progghﬂ'or' cells in the BM and |s,e,

@%
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Other herpesviriedgé

Detectigs of herpesvirus DNA in BAL samples of ICU patients
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Multiple viral reactivations in ICU
mmunocompeterﬁ pa'l'lenfs

Libert et al. Biomed J 2015

Tom@% EBV DNA blood CMV DNA HSV1 DNA EBV+HSV EBV+CMV  EBV+HSV+CMV
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Viral infection
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HSV-1 shedding, ificidence in ventilated patients
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- THroat swabs and tracheal aspirates (PCR)

R .
& - 393 patients 2 0
8 B Ong et al. J Med Virol 2004 &

.%Q}“‘Q' - HSV-1: 27% eco" Q,g’."\
& ( - Correlation age or APACH@,‘“‘T[I HSV-1 shedding Q@%‘&
o &
,19@’& » Tracheal aspirates aqd@ blood (culture) Q@b\’

\d} b ,@@
\y - Q ®
i 09 patients ¢ "

- HSV-1: 23%. &0 &c,e,
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HSV and nonimmufiocompromised
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HSV kinetic pattern

Tracheal aspirates

21 MV patients

&
>
x>
&‘\Q
Qzé’
&
&
o 2
Q}Q
o
o &
o)
O
&
N
e ©
P &
[m minmiml «0
190
©
—i— N

HSV peak 8‘0\

«0

~—o
30

Days of intubation

¢ uG —r— ¢ |

cﬁgb 45 50 55



Incidence of ac‘rj,&v“g CMV infection

Q
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<L Kalil & Florescu Crit Care Med 2009
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* Q ] ] ] ]
E}\)c:“)‘ﬂ\ctlve CMV* Infection Rate by Diagnostic Method o
~ )
& &
Group byef‘ Study name <& Event rate and 95% CI 0(’\“
CMV gﬁ’gnostic Method EventLowerUpper @b \\Q,ef’
k‘;é? rate limit limit Tota!,}"@ @Q'
{&ﬁal Culture DomartY 1990 0.25 0.18 0.34 29\(@%5 —.— Q,Qib
6\\5’ Viral Culture Papazian L 1996 0.09 0.05 0.18 ,2}’580’/ 86 - ((:g@
c};‘ Viral Culture Cook CH 1998  0.08 0.05 0.14R%2/142 P»- |
4\0‘} Viral Culture Cogok C 2003 0.10 0.05 Q(‘W 10 /104 - \)(’j"‘
Q\?’ Viral Culture 0.12 85?%.22 59 /447 Y - @b
?{" Viral DNA or Antigen Stephan F 1996 0.02 Q¢ 026 1/24 Aoy @Q
Q§" Viral DNA or Antigen Kutza A 1998 0.32‘\08.19 0.50 11/34 \)!.
© Viral DNA or Antigen Desachy A 2001 OQQ,Q 0.00 0.07 1/96 — '_O
Viral DNA or Antigen Heininger A 2003&.36 0.24 049 20/56 é?f’ —i—
Viral DNA or Antigen Razonable R 28020.01 0.00 0.06 1/120 - -ép?’
Viral DNA or Antigen Jaber S 20@5" 0.17 0.13 0.22 40/237 .{@k L
Viral DNA or Antigen von Mul@?‘i 20060.32 0.17 0.52 8/25 &:’ i |
Viral DNA or Antigen Limage“A 2008 0.33 0.25 0.41 39/120 «OS’ =
Viral DNA or Antigen Zigflann M 2008 0.35 0.27 0.45 35/99 Ny = =i
Viral DNA or Antigen ‘n\‘f’ 0.20 0.13 0.31 156/811 \’19 ’
D 050 925 0.00 0.25 0.50
QD S
d?\ Rate of Active CMV Infection
XD




CMV and HSV PCR
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© Time of first positive PCR after study enroliment




Proportion of septic shock patients with viremia

100

80

60

40

20

<&

{zf,e — VZV (%)

@&a

\'

Any viremia (%)
EBV (%)

HSV - 1 (%)
HH\? 6 (%)
CMV(%)
HSV-2 (%)

Ong et.al. CID 2017



Sl

Herpes Viremia .
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* 329 patientsg With septic
shock and w‘i‘rh an ICU
admussng,ﬂ Ionger than 4
days gzﬂd without known
prigt immune deficiency

of previous antiviral

(}“

o* treatment
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Ever Viremia Never Viremia

Patient Characteristic (n =223) (n = 1006) P Value
Age (y) 65 (57-74) 6 (54-73) 36
Male gender 146 (65) 2 (58) 22
Non-European descent 28 (13) 1 (10) 57
Body mass index (kg/m?) 25 (22-28) 5 (22-29) .6@,"@'
Prior ICU admission b 57 (20) 6 (25) é,’;\.%él
Medical admssmr& 153 (69) 1(67) @\Q' 77
Charlson COI’T’I\QﬁDIdIt\/ index® 4.6 (0-11) 4.6 (0.0-10. 6ng 73
Acute Phyg Iogy and 85 (10-109) 82 (69- 9@? 16

Chrog Health Evaluann &

AES&CH E) IV score” @b\"’
P&é‘sma lactate® 3.8 (2.3-7.0) @;%9(1 8-4.5) <.01

@Q(C reactive protein® 168 (83-280) '\0\) 8b (27-207) <.01

Source of infection (g}@ .01

Pulmonary 95 (43&’6’ 55 (52)

Abdominal 76 634) 19 (18)

Other ~§’2 (23) 32 (30)

daily dose of >£>5°0 mg hydrocortisone or equivalent during the first 4 days in the ICU



% of patients W|th viremia

— EBV>500 mﬁﬂ (%)
— EBV>10@?) IU/mL (%)
— CMV;&%OO IU/mL (%)
—~ CMé\/>1000 IU/mL (%)

o
©Q§5” Ong etal. CID 2017




o
Wha'l' klnd Of oy CMV Group
< ] i
1. . 1. ) a5 Variables (n = 40)
PO 1enTsS o .
& Surgical 24
o y _ 5
& Oesogastrectomy 3
.\o -
o Duodenopancrealtecton']y 2 .
efs\o Col 7 7 é§'
& olonic surgery [ R
Pt Pentom;a? 9 @
N . &
& M1sgé’r aneous 3 &
%
. c’ ) L
& Mggfma 13 &
5 .O'Q‘
<& <° ARDS 4
3 & : " o
‘99 &° Necmtlzmg pzmcreatms &eﬁ
‘@(" 0‘3) : N : S
© & Digestive bleeding > 3
\'Q} AN : . 1. ) __ . A‘Q/c)- A
<> Cirrhotic decompensatlon ) S
1.5t .
& Miscellaneous < 1
b -
@{@ Trauma Cb/\o\>°’ 3
S . S
T Cranial N 1
% : 3
N . LN N

oS Thoracic N 1
| Saber et al. Chest 2005 Abdominal 1




HSV br'onchopneurhonms
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+ All the followmg criteria
- (1) clmncq&“°de’remom’non
- (2) Hﬁ? detection in the lower respiratosy tract (PCR and/or culture)s 2

- and@°(3) HSV-specific nuclear mclusuogs in cells collected during BAlﬁ‘“
@hdotracheal aspiration, and/or br'Qﬁchml biopsy &
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Clinical presentation
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+ 195866 +2.4°C

. 6B =139+ 586/ &
<0 Q,é’
+5° Weinberg = 5 (3-7) 0 - &
\}c,a;«‘f’{@ - PaO2/Fi0O2 = 195 (139_27;95@0 é@@
63;\0 .OQ@@
Q@Q’ &0&&
© » Cholestasis &Q,@Q p
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+ ASAT, ULL1 =30 (19-40) &
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Other sites of CMf; infection
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Coli’ri{g°
- E[;‘éi"om January 2000 to March 2013
&+ Patients with a histopathological d|a9n05|s of CMV

<

%«0& colitis &
4 &
& + 158 ICU beds &
o"&o (02'@
& - 14 cases &
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& - Mortality rate, 71. ﬂe%
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HSV and pr'ognos;ﬁ

\\Q/

&Qa
Q/Qrb
o
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\)é’ .
,gfspb @*&&
& HSV Bronchgbneumonltls &
\;Q/‘p‘ \{\ .\Q}\Q'
'efae} Y Q, NO 'Q'g:&
S N &
e;~°\ Parameter (n = 45) (n=159) P Valu%&@
4\0‘9 r,{\)\‘j
,‘9@’ Total duration of MV, d 360e7‘ + 27.5 30.0 = 27.1 083
Q@b VAP episodes/patient, n a;ﬁ 5*1.0 1.1 = 1.1 ,@f} 03
© ICU length of stay, d @Q 40.1 = 27.8 32.1 £ 28.1 _Q_;fo 0.01
In-hospital mortality, n (%) < 20 (48) 66 (42) &£ 0.5
& o
<& >
© Q;»‘b/\o
%/\00‘9 %’L
s
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& Deaths /Total
xZ
Studies Odds  Lower \,‘Spper z- P- HSV HSV Odds ratio and 95% CI
ratio limit @ limit value  value pos neg
Cook 1998 3.062 O 6@? 13.435 1.483  0.138 5/8  43/122
Bruynseels 2003 1.622 @1 125 2.338 2590  0.010  59/180  135/584 —_T
Cook 2003 1 Q_sf 0.257 4.343 0077 0939  3/11 22/84
b —_ — X2
Ong 2004 o216 1.320 3.393 3111 0.002  43/106  70/287 &
< <
&S &8
Engelmann 2003.& 66.176 ~ 3.436 1274460 2778  0.005 717 8/4%{@" Q’g}\(\
4\
' <
Luyt 2007 \,ef’ 1.281 0.647 2.536 0711 0477  20/42 %‘/1 59 <:{_\@\
& S
Lmssqé?fZOOB 5.221 2.969 9.181 5739  0.000 50/3@\‘3' 41/178 —1 &eﬁ
| ©
gé Vos 2009 0.605  0.271 1350  -1227  0.220 Q,&/ﬁs 19/40 _ 0(\6\
<S> &
QP Scheithauer 2010 1552 0.701 3.433 1.084 0. 27(@@ 23/51  18/52 @eﬁ
v Q
A 4
& Smith 2010 1.053  0.433 2.559 0.113 ;Sé’gm 927 38/118 R
S
Bouza 2011 1299  0.500 3.374 0. 53&"3Q 0591 1019  71/154 e
~\
X
Coisel 2012 2.933 1.009 8.528 c;\? 976  0.048  11/26 9/45 {‘3?0
QQ’ x&
All studies 1.794 1.216 2. 649,@“ 2.943  0.003 ~ ’
]
&0\‘% q;/\o\)
Z=589 P=00001 @=3199 /°=656% 01 02 &°05 1 B 5 10
«
6\‘}3 No acti\@‘-lz‘sv infection Active HSV infection

.\‘Ql'

HSAA%nd ICU mortality

©

Coisel et al. PLOSone 2012



CMV: clinical sugm‘?ucance')

Z
&
‘Q

+ 237 pa‘rlen’rs@@a’r least 1 positive antigenaemia

Inadenc% $40/237 (17%) &
«o* @& \\Q,Q’C}\
\é@"e} Fxact M at@l?ed Mean Maximal @{Q@Q@é
«0&&0 Variables Pairs, N%) (%) Difference Ditterence &Of
N b\)
\(599\’ Gender equal éﬁ/ 4 (97.5) @@Q@
o' Age (+ 10), yr & 40140 (100 5 10
SAPS 11 (= 7) ,@;@" 35/40 (87.5) 4 RL
To ICU (1(111115510@,%1111&* 35/40 (87.5) 9 0%&‘5{&29
(£ 12), mo, o f@,@’\o
Type ot aghmssmn equal  35/40 (87.5) &

-
©q§’ Jaber et al. Chest 2005




Morbidity ;ﬁiCU mortality
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ICU mortality

& Jaber et al Chest 2005
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All-cause mortality

NZ
@
Q
@ Experimental

Control

Study Q«’\‘ Events Total Events Total Odds Ratio
’QO

Domart 199gs> 16 29 31 86 &
Cook 19983 8 12 42 130 ;
Kutza 4998 7 11 17 23 o
HeimiSYer 2001 11 20 13 36 +2
Cadk 2003 5 10 25 94 S

&Faber 2005 20 40 11 40 S

.@ von Muller 2006 5 8 6 17 &‘?f e
Limaye 2008 1 39 9 81—~
Ziemann 2008 10 35 7 64 &£ ——
Chiche 2009 23 39 84 203, —i—
Chilet 2010 13 21 15 3 -
Bordes 2011 3 15 2 &6 —r—
Heininger 2011 13 35 18%° 51 —
Osman 2014 26 35 %5 16 —_
Walton 2014 52 86 %’\0 95 270 B
Ong 2015 15 53¢ 53 253 5
Frantzeska 2015 5 &1 19 67 -
Ong 2016 2§o‘°’ 76 32 195 —-
Random effects model «&° ¥ 575 1664 < \,\:1’
Heterogeneity: /2 = 10%, £X50.0269, p = 0.33 ! ! ' &
> 01 0512 ®
S

©

OR 95%-Cl Weight
218 [0.93; 5.13] 6.9%
419 [1.19;14.70]  3.4%
0.62 [0.13; 2.88] 2.3%
216 [0.71; 6.58] 4.3%
2.76 [0.74:10.35] 3.1%
2.64 [1.04; 6.69] 5.9%
3.06 [0.53; 17.46] 1.8%
0.21 [0.03; 1.72] 1.3%
3.26 [1.11; 9.54] 50@
2.04 [1.01; 4.09] %;v%
1.84 [0.60; 5.65] B2%
0.50 [0.06: 4.15k% 1.2%
1.08 [0.44; 268 6.3%
6.36 [1.73: 23%4] 3.2%
2.82 [1.7¢54.64] 16.2%
149 [Q76: 2.91] 10.4%
211.80.57; 7.73]  3.2%
2@8 [1.44; 4.86] 12.1%

2.16 [1.70; 2.74] 100.0%

Li et'al. BMC Infect Dis/,2018
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HSV and paThogaﬁucuty
ARD%@me‘lenTs double-blind randomized
shsdy aciclovir-placebo
,\O%GQ 80 - . L&
& 70 - O acucloc\;\l;ﬁ
& 60 - Iplqb@@ 0
'3;\0 50 — @'cz,
S 40 - <
30 n &
20 - &
10 -
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Acyclovir and H&V 1 _

. Re‘rrosgg’c’rlve 8-year study

- allﬁfu patients for 10 days or longer with a positive HSV-1
@anur'e in the respiratory tract (i.e., nasopharyngeal, ETA,

&
&Q “bronchial aspirate, sputum, BAL) _@.e‘b
\). X
© - compared patients who received acy@f’ov:r/s’randard treatment 5
e}\‘e & &F
& &2 ¢
ké’\\f; Ag(@évir—(nﬂ%) Acyclovir +(n=106) p égf&
0&6 Patient characteristics ] (&Q ,;\)oc‘
,3;“ Male gender ‘2’ 71.0(67.0%) 70.0 (66.0%) 0.884 6\5"
o Age (years) ,{_\o° 65.3 (18-88) 62.5 (20-84) 0.188 e?"o
& Weight (kg) N 76.1 (47-103) 77.3 (40-120) 0.626 Q}
% BMI (kg/m?) @Q@ 25.7 (17-41) 26.2 (14-40) 0.54x3>

o'

Mean risk factors on admissio oo'& «*e'

Immunosuppressant’s use o 0(0.0%) 1(0.9%) (_)&%0 316

Chronic steroid use ‘ C’Qjﬁ 6(5.7%) 2(1.9%) ,\6{“ 0.149

Diabetes mellitus %@ 14(13.2%) 20(18.9%) 0.261

Chemotherapy O 4(3.8%) 2(1.9%°° 0.407

Radiotherapy o 2(1.9%) 2(1 é{%} 1

Chronic heartzfﬁure 4(3.8%) 1@3\“1 3%) 0.038

Liver cmn&ls 5(4.7%) ©7(6.6%) 0.552

COPD {BSthma 12(11.3%) 20(18.9%) 0.125

Re@?fanure 11(10.1%) 13(12.3%) 0.587



Traen et al. J Clin Virol 2014

B Standard Acyclovir

< 0.038

q:/\o\)
>

\’L
Length MV ICU mor(:r}@ﬁ’ry Hosp mortality




Only BAL positive“patients

W Standard (n=21) & Acyclovir (n=29) g o5

é&@o.os

e

D
\-)‘) \,_19’\
S@»@g 3 Length MV ICU mor(:r}@ﬁ’ry Hosp mortality
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Is the serqlogic status relevant?

N N
430 patients with ARqﬁ‘%nd mechanical Exclusion criteria:
ventilation on da@&of ICU admission - Immunocompromised and
A o~ ,.  antiviral treatment (n=20)
— Q‘\I‘\ r — - Immunocompromised (n=97) Ong et al. CCM-2015
&0308 patients - Antiviral treament (n=5)
P o v .
&‘\OV ‘ » - Unavailable samples (n=2) é&&
N = . &
&0&-‘2’ 306 patients & .;,\<\
: & e
& 1 TABLE 2. Rimary Outcome by &
& : _ . a Cytomegalovirus Serostatus ¢
6\‘5’ 209 seropositive 97 seronegative ' )
& patients patients Seronegative
(n=97)
\)(:;}OQ Ventilator-free days?
S 0 08 (29) 2 64)
< .
& 1-18 36 (37) & 63(30)
<0 o
& 10-24 33 (34) L 74 (35)
> (0\"
& \)csb
. - .
* CMV reactivatigh 53 of 209 patients (26%) &
Q
+ 28-day mortafity was 28% o

b
 compgited to 24% in seropositive pa‘rien’rS@ﬁgJ’rhou’r reactivation
. angqf%% (p=0.09) in seronegative patients



Mortality in seroposuﬁve
reactivation

ARDS patients presenting a

X .
& Ong et al. Intensive Care Med 2016
e
o
0 & Reactivation Non-reactivation p value

Death on venti@or before day 30" 23/74 (31) 29/197 (15) <0.01 <2
Death in IC 26/76 (34) 32/195 (16) <0.01 &
Death by 90° 35/76 (46) ) 55/195 (28) <0.01 .{\@’
Duratl @0f mechanical ventilation (days) 15 (10-26) 8‘.& 8 (6-12) <0.01 c‘,\.\
Len% of stay in ICU (days) 16 (11-28) ,@:’5 9 (7-14) <0.01 Q,Q’

Q‘C/
| C-;Q}
&
N
o
>
o
<0
NP
q9 15 —
\
o8
o <
© o
2 10
i) .
— < S
§ | ‘ ()é’ &c){&
_L@ s
5 — _8[6{\ Cb&o
'\
@‘3’6 —v@bserved
hD Q§J predicted
Kot
g\v I | I | ©
Q}(J 0 5 10 15 20 25 30
©

Time in ICU after Inclusion (Days)



CMV and lung fl\l:lﬁOSlS

@""'Q@
’(;Q;
2y
- & :
" & * Mice N
X &
< L
S & &
9 s Peritonitis <
C\‘Zi-— (C {0@}
& @
g & |+ After 3 weeks <
> S L &
& 8 = &
<8” ° ©] & CMV - &
S ° N &
2 o0
& & - Reactivation CM\{'F-"Q
© 0 -
ReGCTIVGTIOH @MV +
GanaclovL
o 8‘0
+ &0
CMV+GCV 0,.3;
v

&
©

Cook et al. Crit Care Med 2006



CMV and lung flbﬁosw

"ZS}C}\@
Q
(&\Q/
’(;Q;
&
o & :
o Q,\ob * Mlce
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C\Qi-— c}@
L & <
& & |+ After 3 weeks
S o
\}c? L 4 Q'Q O(\
<O ;E = 'iz,(Q CMV = \5(})
& & &
& & - Reactivation CM\{«"—"Q
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ReGCTIVGTIOH g%AV +
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o 8‘0
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Cook et al. Crit Care Med 2006



CMV and lung flbﬁosw
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< & |© Aftfer 3 weeks
c,& E Q,Q’b O(\
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Cook et al. Crit Care Med 2006



CMV and bacteri@aﬁ?nfzcﬁons

é"f‘&&é CMV +  CMV -
& (39) (203) .
IGY death AGR 706G 008
 Hospital death 23459)  84(4) 006 &
& VFD d2s 00 2019 w00 ¢
& VFD d60 b\)&o‘\@ 0(0-23) 34 (0-51) <oégebf
o > 1 VAP bact \)&@Q@ 22 (56) 47 (23) é@c,f?"g.OOl
> 1 bacterial nosqegiﬁ%\;c‘rion 27 (69) 68 (3&%9’@& <0.001
ARDS &&6‘“‘%‘ 17 (44) gg\‘fé% 0.11

«O N
&

W
N Chiche et al. CEM 2009



Morbidity é}«fICU mortality
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ICU mortality
Jaber et al. Chest 2005



Correlation antigﬁ;mia/IL- 10
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Reactivation pr'evermon

\\QJ
&
Q’b

+ Single-centers© open label RCT, 3-armed trial of 2 anti-CMV
prophylamg“]‘rea’rmen’rs and standard care for patients 5

"
N &
hY
,@,

- CMV @96 + and invasive MV RS &

c9 <

VgJ@ancuclovur hydrochloride : 45@m9 x 1/d by the en’rer'al cr‘ou’re
r 2.5mg/kg Ganciclovir & &

(.- a;) ,@

- Valacyclovir hydrochloride’: 29 4 x 4/d by the en’rgfal route or
Aciclovir 10 mg/kg x Sééﬁ

DUI"GTIOH > 14 d f@l" 28 d max Cowley 2t al. JAMA Intern Med 2017

\
&
©



Control

Valacyclovir

Valganciclovir

Outcome & (n = 44) (n=34) (n = 46)
Secondary Clinical Measures &;\d@
Organ failure-free days (SGQE?A score <2), 3.5 (0-18) 1.5 (0-13) 2.0 (0-11)
median (IQR) [range] (ﬁ\ [0-31] [0-24] [0-36]
Moderate organ fa|ll{§@?free days 18.0 (2-24) 11.0 (0-22) 16.5 (4-21)
(SOFA score <5), na:@’dmn (IQR) [range] [0-41] [0-28] [0-44]
Discharged frgm ICU by 3 mo, No. (%)? 36 (81.8) 21 (61.8) 34 (73.9)
Dlscharge@?rom hospital by 3 mo, No. (%)* 30 (68.2) 17 (50.0) 28 (60.9)
ICU%&%Uon of stay, median (IQR), d 11.5(7-16) 12. Oe’@g’?,l) 16.0 (11-27)
SAeE’s forms returned, No. 7 lc:,:é\& 18
& Patlents reporting SAEs, No. (%) 7 (15.9) \\010 (29.4) 16 (34.8)

Mortality at 28 d, No. (%) 7 (15.9) 14 (41.2) 10 (21.7)
Mortality in the hospital, No. (%) 9 (20. 53(@' 15 (44.1) 12 (26.1)
Safety Measures 8”6} @@Q
Requirement for G-CSF therapy, No. (%) @qe° 0 0 ‘G;_\o
Neutropenia (<1000/4L), No. (%) &0 0 0
Platelet count (<50 x 103/uL), No. (%1&6"' 10 (22.7) 9 (26.5) &6@6(21 7)
Platelet transfusions, No. {@{é’ 44 32 /\o@b 42

Median (IQR) 6&° 0 (0-0) 0 (0-0.5) S 0.2 (0-1)
Renal insufficiency, No. (‘{@o Q@}

CrCl <60 mL/min d,"’ 23 (52.3) 22 (64.7) © 24 (52.2)

CrCl <30 mL/m@ or required dialysis 19 (43.2) 16 (47.1) 18 (39.1)




GRAIL study .

\Q/
@a

Ganuclovur/\éﬁfganaclowr for Prevention of Cytomegalovirus
Reac’rlva’n@ﬁ in Acute Injury of the Lung = phase 2 clinical trial

'\. .
Sl é}

- To gssess safety and feasibility R o
&Q’CD \\efz' Q'b
81’0 explore potential clinical end po,m’rs for future definitive pha§é 3
&  trials S &
N c’}\o R
QB(F‘ ,\0b \)‘?}
® - Main outcome = Interleukin® (IL-6) o

<
e&*
C,
KQ'

Nommmunocompr'omnséd CMV IgG- seroposu‘rlveeﬁdul’rs with
respiratory fanlur%,aﬁnd severe sepsus/Traum@%r'eceuvmg invasive

MV ,19’\' @db
N ©
& Limaye et al. JAMA 2017

N
©Q~

/\0




Intention-to-Treat Group (n = 156)

o
&
_ \Q@ Placebo Ganciclovir  Absolute
& Group Group Difference
¢ (n = 72) (n = 84) (95% CI) P Value
Primary Outcog@%t Day 14
o
Difference iplasma IL-6 level, -0.79 -0.79 0(-0.3t0 0.2) >.99
mean, lg§ , units (-2.14t0 0.56) (2.06 t0 0.48)
Sefeg@%Ery Outcomes at Day 28 @&@-
Simulative incidence 28 (39) 10 (3% -27 (-40 to -14) <.001 &
o Of any plasma & &
& CMV reactivation, No. (%) & Q,b&
<
Mechanical ventilation duration, 6 (3 to 12};@\ 5(3t09) -1(-3to-1)" .16 &
median (IQR), d? < -o*‘@
Ventilator-free duration, 20 (84624) 23 (16 to 25) &
median (IQR), d? S :
ICU length of stay, OB (5t015)  8(4to14) 0(-4t02) V6
median (IQR), d? & o
W& <y
Hospital length of stay, <7 13(8t023) 14(8t022)  1(-ltoly¥ .92
median (IQR), d® e,\@" 5
' A
Secondary bacteremia .\f,@c’ 11 (15) 13 (15) 0 (—3:3 to10) .97
or fungemia, No. (%) © \q,’\o
S
Mortality, No. (%) <" 11 (15) 10 (12) S8 (-14t07) .54
oY N
Composite endv{jé)lnt of mortality 49 (68) 42 (50) ©Q‘ -18 (-33to-3) .02

and >7 d of gieChanical ventilation :
or >50% ir®rease in IL-6 level, No. (%) Limaye et-al. TAMA 2017
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Objectif principg@kf

Q

- Augmenm’rlorg\de 8 jours du nombre de Jours ou les patients sont
vivants et sévr'es de la ventilation mécanique a J60 (VFD J60) apr'es

linclusiogey ar : i R
—un JFaitement de 14 j de ganaclovmﬁevan’r la positivité d'une P@Q
§€m9ume a CMV ﬁ’ &
qs;b— par un traitement de 14 j d' aq@ovur devant la positivité doeeine PCR
N\ g}.\ @Q
& oro- pharyngée a HSV & o
& ~°>-0
«0\)&6 .%ste
{ec,e}* &&&9
C.){@ <0
&0\?& \q’&%



Objectifs secondaires

\Q/
@a

* Mortadlité a JQ@ réanimation - hopital
Durée de vgﬂhla’rlon mécanique invasive - Durée d'hospitalisation
Incnden,gé des infections actives & CM¥ - Taux de réactivations s

\\Qz

Incndgnce des bronchopneumomes lgaér'pehques &
D@‘Falllances d'organes (defmles@epar' le score SOFA)  °
- w"Incndence infections bac‘rem@ﬁnes (pneumonies acquises’ sous

\

o ventilation mécanique- bacjeruemles) R
» Incidence du SDRA - cl@‘oc septique

» Négativation de la PQQ CMV/HSV &
» Tolérance des ’rrgﬁemen’rs étudiés &

(j?‘
D
©



N
) ’@}6
esign R : .
& information
(@\ > 96 heuresde ventilation mécanique et
Q,Q{b VM prévue > 48 heures
&
e dépistage
>
Qko
& .
2 PCR positive <2
O N
5'.\0 (sang pour CMV, oro-pharynx&qﬁbur HSV) @
© £ &
& P Q,si*-
¢ A/l_\e\ )
4 CMV CVet HSV &
<0 o —] FHsv s &
Q-\‘,b randomisation <§° randomisation S
N &° &
Qs(yﬁ b\) \;Q}
© ganc|ic|0\éir ou {0 ' acic|oc¥‘i? ou
placebo & pla&ebo
‘;\o\) .of’ea&
& <&
‘ .Qé‘\ *o*‘ ‘
& 3
J14 ou sorctsge“de reanimation sevré de la ventilation mécaniqu@i’ou déces)
a8 )
S Q”
%«0\’ v S
A . " -
> CUCICIRIEIC LIS N Consentement du patient

\(}'\ (ganciclovir, aciclovir ou placebo)

Q.




Nombre de paTiepfs a inclure

\\QJ

e,Q’b&e
» Nombre de Bd‘fien’rs a inclure pour augmenter de 8 jours le
nombre degjours vivant et sevré de la VM dans les 60 jours &
suivant #inclusion & &
- So{yéeié’rude HSV: 120 aciclovir / 120 g#ﬁ%ebo @Qfo@é
-Q%ggus—é’rude CMV: 120 ganciclovir (/QQ,@%O placebo .\Oﬁo
y @«o & & Qg@é\@
©Q§ @Q@b& «0‘”@‘\
| ;\O\)@ {e.;,ei‘@%
&
%«0\?&0\ c,%q’&%/\
&9\’ o°
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Prophylactic ¢ Preemptive Curat
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PCR
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;\QJ ‘&Ql
&‘6 XN
A0 Qj:
\;Q/‘p‘ .\Q}\Q'
& Presence of RS
. "9‘6 ey e o o . \\f’ CMV .&Q;Q
S\é‘ Positive antigenemia CMV DNA > Sgg%/ml I &
& > 1 cell/200,000 PMNs 2 &
)
P S
(}’{L Q»(QIQ
o Leucopenia+++ >

Haemophagocyt05|s++f=|-

Absence of bacterlaﬂf’agent++
Mechanical veqﬁi’atlon > 2 weeks++
SGOT-SGPT B(L.5-3 x N)++
Bilirubin &&(1 5-3 x N)++

Fever+§;~

Dlaéﬂ\ea+
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Conclusions

N
&
(2]
<

< Reactivation is frequent

Pathogenicity?

& - Direct and/or mcirfr"ec’r9

& &

& Treatment whelgv tlinical signs

Cg,
°

Need for m!s‘er'ven’rlonal trials
Rlsk/begéfﬁr balance
O’rhe#" hew (or old) viruses .



