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Altered immune response

* Pathologic immune response
— Cytokine excess
— Immunothrombosis
— Excess mucus production
— Altered IFN responses
— T lymphocyte exhaustion
* ARDS per se

* Therapeutic strategies
— Oxygenation
— SILI/VIL
— ECMO
— Corticosteroids
— IL6-ra, JAK ra
* Altered quality of care
— Delayed ICU admission
— Overcrowding/ heterogeneity of care
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Covid pandemic:
*0e ICU care outside the wall

Bichat hospital > 80 ICU beds and > 60
intermediate care beds

ICU in operative rooms
No single rooms
Incredible healthcare workload
(Prone position, extreme body weight)
eterogeneity of healthcare personnel
nfection control measures not strictly followed?
Overuse of antimicrobials
Negative airway pressure in the rooms
Inappropriate use of gloves with high risk of
cross transmission of MDR/XDR bacterias
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./,,f Thrombosis of pulmonary arterioles
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* @7 10 mantras for antibiotic therapy

Treat only patients that are truly infected

Immediate adequate Abx is key — especially if septic shock, and patients with neutropenia
You should know your ecology

Previous colonization of the patient may help

NEVER start with antimicrobials that have already been used (Penem, CIP)

Severe ICU patients are at high risk of UNDERDOSAGE
(PK optimisation and TDM++)

Prefer COMBO if you suspect MDR bacterias+++
Beware of OVERDOSING during the stabilization period

9. Limit the duration of antibiotic therapy if possible (decrease of antimicrobial use will decrease antimicrobial
resistance)

SHEE A R o
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10. Protect the other patients from cross colonization — Good hand hygiene
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Pulmonary Co-infections

. Is rare

— Viral 10%, fungal 4%, bacterial 8 %
*  Musuuza JS et al-PLoS One. 2021 May
6,16(5):e0251170
— 7-fold less than influenzae ARDS

* Rouze A et al - Am J Respir Crit Care Med. 2021
May 26. doi: 10.1164/rccm.202101-00300C

* Lead to considerable overuse of antibacterial
agents
— 37% before hosp admission, 85% during hospital
stay, Less than 10% with relevant microbiological
informations.

* Russel (ISARIC) - Lancet Microbe 2021 Published
Online June 2, 2021

— Increase the risk of superinfection
* Carolina Garcia-Vidal, Clin Microbiol Infect 2020;

— Reducing AB use is feasible and safe
*  Pettit et al. BMC Infectious Diseases (2021) 21:516
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Is difficult to diagnose
COVID-19 patients presents with same clinical
features as bacterial pneumonia
— Hypoxia
—  Fever
— Radiographic infiltrates
Traditional biomarkers are high
— Leucocytosis
— PCT>0.5

— Are associated with prognosis but not with
bacterial co-infections

Traditional biomarkers may be artificially
masked by immunosuppressive agents

—  Corticosteroids

— IL-6 receptor antagonists
Need for rapid diagnostic test

for identifying patients who may benefit from
antibacterial agents.



Epidemio- General data PLOS ONE e =
i lo—— 03 j0.00,
RESEARCH ARTICLE 5':,,"-; ' "‘.-:__ 5 g:
infecti 2
Prevalence and outcomes of co-infection and A e = % !
. . . Weng, 7. L0001 .
superinfection with SARS-CoV-2 and other S 5 i
o . m ) » — ? !
pathogens: A systematic review and meta- = s 13
analysis AR g - P
e F i .t — a“ ]
nan "ieso) :"‘115%3?' 0:._ _— %E a
ey 3t 3
me = S 6l
T — ot - - e e & 443
* o bt ga3foae.a: [ . mpe
NN . i e iukatin [ : ) 3 00
(e . aa Tor {22508 232000, 0333 m&m ot .lﬂ a‘
Pwors | 3031) o anpma aebiae S0MY) —— 824 1184, 051) Surtriel FlaSt N pa000) | > LR
Nt (3 v 41300 e 000 3 LM ::‘:“cml ::g:m - g S
oarteciin | Fomers — . q
gemeone ] ————eimgat ] 2= o A 43688 ¢
o (o4 3 i —
yﬁﬂgh ’ —.m 2 Mn-;:\m -unnm :‘u:: iy :-: é: s':
' P 2 3m :
iy 4> 1 e e B S S
Wa Dros v — 500, S M ey : o e asn . 4
Warerwn LD00) b 2 ol e P (330 L - 27 0 bas 13 - REE:
— o ' s Dupont O 1200%) — L0012, 1004 a3 o —— 03 300,
Ovirws [ - 21 000 Taore W Q82 ' a0 ot 006t = o . lg; :_.
Peaggd Lvom = B 0. S 3003y . ::::a: T M -2 41302, 8.
Pt |20 XN bt 3 provep v 00 P 004 -n'%h S — r.a% &*3
xw .—: IB & M 112 - N, 5 o300 coa o Ny uv-u?!h .'.-: - ?:' s.
W ;- o Lo etecmn o . —_— e 3
'a'-'r:,‘ o) > Lﬁ & :‘:"F'V" S04 023 0 g t:r?&? .- a ﬂ
P e .- LAk L0e. w2029 D04 02 008 Sowriane ) - 03 1 (2,
Sty : 20 (0,06, Sansvven 0828 - a5, 001 oL S P}y
o b S o g G3T) e 219N 085 .“W _— 51T
gk f 23 : ——e— 53 0034, Mowt (2007} * A0 .00 000 uc% - g n
Yamg 3003} - S . Cue (008 S RE2 007 D B 3
::-‘-@,", § . e H3 news ® 2931 2111008019 Sarater (1511 - i
X § {00%) . B ot Worte K (2032 S0 283, 0.0 by W 135281 - oz,
::.(1.&;“‘“ 3 —— inga e o 6 (2421 —— i L wﬂ [ ——— = a
L] : Domer 2300 208 . 001 agren :
Aot - > A3 g, g ey 20 ms oo tame L # @ha
e " B T el prem) painca| e 1 P o gy
3 Lamdot | 3033 - 08 208
Labexaca ¢ (03] - i Btcts (12 + 30398, 322,00 @04 .83 0N e " L I— HE
uimon e 1 o, waly ‘ B
Nalil . a3 (0,00 N e ¢ -NH '\a gk
Said pas M0 [ P e Durg. 0. 03000 00 . oy Subtstal (72 + 97 1IN peG00] [ X om
Crtatios and insniniiios | § Mzl 13008 —— A L :
0, I8 o a1 on, Mg | 21 W pm o Covacran 82 Lae~Ncezry 2
Jeme - uuﬁgu Mast 0 5007) 037103 03 wfmfﬂ .* “‘ “'
i (ods g ) S Fv<1 ¥ ? Mtaty (1] WAIN, 3 « 2 25088 054 o ok - = g
i HREATRI | K - T
mr\m.u \' o wm@many m.-:'."::.':;' ’ dompas o) mf"'xinl\a"’m' O i &.
e —y— Y i gl ay A w10 80
Mo < s 2 0m & 11

—

T

'

4
;
a3

I Viral co infections 10% Fungal co infections 4% Bacterial co infections 8%
PARIS Viral super infections 4% Fungal super infections 8% Bacterial super infections 20%
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Musuuza JS et al-PLoS One. 2021 May 6;16(5):e0251170. doi: 10.1371/journal.pone.0251170. eCollection 2021.




36 ICUs international
Covid 19 respiratory infections within 72 hours

@

Influenzae vs Sars-cov2: not
really the same clinical

. Co infections
plctu re... 8%

7 times less than influenzae

Table 2. Prevalence of early bacterial identification

SARS-CoV-2 Influenza Unadjusted OR Adjusted OR’ p-value”
pneumonia pneumonia (95% Cl) (95% Cl)
Overall population 55/568 (9.7)  162/482(33.6) 0.21(0.15t00.30) 0.23(0.16t00.33) <0.0001
< 485 hospital stay’ 29/359(8.1)  129/341(37.8) 0.14(0.09t00.23) 0.15(0.09t00.25) <0.0001
at least 1 respiratory 55/411(13.4)  162/425(38.1) 0.25(0.17t00.36) 0.26 (0.18t00.39) <0.0001

sample’

Values are as n/N (%). " adjusted for pre-specified confounders: simplified acute physiology score Il, chronic obstructive pulmonary disease, chronic
respiratory failure, immunosuppression, recent hospitalization and antibiotic treatment on ICU admission, and calculated after handling missing
values on covariates by multiple imputation. * Sensitivity analyses were performed among patients intubated in the first 48h after hospital admission
A PARIS
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« Influenzae vs Sars-cov2: not
able 3. Microbiological data
... really the Sa me clinical SARS-CoV-2 pneumonia Influenza pneumonia

n=55% n=162
H Gram-positive cocci 32 (58.2) 116 (71.68)
p ICtu re eee Methicillin-sensitive Staphylococcus 13 (23.6) 47 (29.0)
aureus
Methicillin-resistant Staphylococcus 1(1.8) 4(2.5)
aureus
Staphylococcus other than aureus 1{1.8) 201.2)
Streptococcus pneumoniae 12 (218) 52(32.1)
Co-infections/ early onset superinfections Other Streptococcus 5pp 2173) ofe2]
Enterococcus spp 1(1.8) 1(0.6)
Gram-negative bacilli 23 (41.8) 45 (27.8)
S : A u re u S Pseudomonas aeruginosa 6(10.9) 10(6.2)
1 Haemophilus influenzae 5(9.1) 18(11.1)
S p n e u m O n I a e Moraxella catarrhalis 3(55) 1i0.6)
Enterobacterales (Susceptible/MDR) Enterobacte zpo 2069 109
Klebsiella pneumonia 2(3.8) 3(1.9)
Other Klebsiella spp 0(0.0) 1i0.6)
Serratio marcescens 2(3.8) 0(0.0)
Citrobacter spp 1(1.8) 0(0.0)
Proteus mirabilis 1(1.8) 0(0.0)
Acinetobacter baumannii 1(1.8) 2(1.2)
Escherichia coli 0(0.0) 5(3.1)
Morganella morganii 0(0.0) 301.9)
Stenotrophomonas maltophilia 0(0.0) 1i0.6)
Other 4(7.3) 3(5.6)
Polymicrobial 5(91) 11(6.8)
Multidrug-resistant isolates 3(55) 613.7)

Values are as n (M),
miore than one bacteria can be identified for each patient.

UMR 1137
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o RTI within 72 hours of intubation
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Pulmonary Co-infections

Is rare

— Viral 10%, fungal 4%, bacterial 8 %
*  Musuuza JS et al-PLoS One. 2021 May
6;16(5):e0251170
— 7 time less than influenzae ARDS

* Rouze A et al - Am J Respir Crit Care Med. 2021
May 26. doi: 10.1164/rccm.202101-00300C

Lead to considerable overuse of antibacterial
agents
— 37% before hosp admission, 85% during hospital
stay, Less than 10% with relevant microbiological
informations.

e Russel (ISARIC) - Lancet Microbe 2021 Published
Online June 2, 2021

— Increase the risk of superinfection
* Carolina Garcia-Vidal, Clin Microbiol Infect 2020;

— Reducing AB use is feasible and safe
»  Pettit et al. BMC Infectious Diseases (2021) 21:516
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Is difficult to diagnose
COVID-19 patients presents with same clinical
features as bacterial pneumonia
— Hypoxia
—  Fever
— Radiographic infiltrates
Traditional biomarkers are high
— Leucocytosis
— PCT>0.5

— Are associated with prognosis but not with
bacterial co-infections

Traditional biomarkers may be artificially
masked by immunosuppressive agents

—  Corticosteroids

— IL-6 receptor antagonists
Need for rapid diagnostic test

for identifying patients who may benefit from
antibacterial agents.



ISARIC n=48765 patients
= (march-June 2020)

10% received CS

14%/ NIV/ 10% invasive ventilation

37% received Abx before admission

85% received Abx during hospital stay

Less than 10% with relevant microbiological informations (n=8649)

31.5% death

PAR!usnwnuiu"
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Russel (ISARIC) - Lancet Microbe 2021 Published Online June 2, 2021 https://doi.org/10.1016/ S2666-
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Epidemio- Risk factors

La surconsommation des antibiotiques initiaux
augmente le risque de surinfection tardive

Main characteristic of patients hospitalized for COVID-19 for =48 hours

Charactenstic No nfection (n = 917) Commumity-acquired co-nfection (n = 31) Hospital scquired superinfectsan (n = 43)

Value p Vahe p°

Age (years) 61 (48-74) 63 [545-74) 0671 67 (55.75-74.25) 0.006
Male sex 510 (556) 18 (58.1) 0956 26 (60.5) 0822
Comorbudities

Hypertension 167 (18.2) 7(226) 0537 7{16.3) 0.748

Dabetes meilitus 89(97) 7{22.6) 0.019 7 {163} 0.160

Chronk heart disease 122(133) 9(29) 0013 71163) 0576

Chronx hing disease as(104) 6l194) 0110 71163} 0218

Chroni renal disease 47(5.1) 8(25.8) <0001 6(14) 0013

Cancer 77184) 1(32) 0.259 81186) o021

Inflammatory markers at onset

C-reactive protein T06{331-13.29) 676 (3.20-9.79) 0714 1178 (555-17.67) ooz
Fermitin 544 (2495-1100) 208 (154-4315) 0.042 797 (296-1743) 0575
Lymphocyte count 08(06-12) 08(06—-1.1) 0.892 0.783(05-1.1) 0088
Lactate dehydrogenase 287 (233-372) 264 (21-3775) 0477 310.5(247.5-471-8) 0.193
Treatment at onset
Lopinavir/ritonavis 732(7938) 27 {87} 0.227 35(81.4) 0502
Hydroxychloroguine 799 (87.1) 29 (935} 0.225 40(93) 0.186
Azithromyan 751 (819) 26 (83.9) 0779 36(83.7) 0.761
9043 00 0226 247 0559
528 (576) 24 (774) 0.028 32(74.4) 0029
26(28) 2165) 0232 SiL6] 0001
Immunomodulatory treatment
Tocthzumab 200 (218) 5(161) 0.450 16(37.2) 0018
Methylprednisolone 238 (26) 9(29) 0.701 25(58.1) «<0.001
e 23(25) 4(129) 0.01 SLI86] =0.001__J
Length of hospital stay 9 (5-15) 8(45-115) 0.565 20(11=27.75) <0.001
KU admission 109(119) 8 (258) Q.02 29(67.4) «<0.001
'[ Length of ICU admission 3(1-10) 3(0-9) 0.888 5 (05-20) 0095
Death 86 (94) 51161} 0.21 5 1186) 0047
PARIS
:DIDEROT
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Epidemio- AB use

Guidelines:
AB if High fever, Xrays

g Reducing the use of empiric antibiotic TG

Sample: FA/ Agu

~ therapy in COVID-19 on hospital admission o0 stop i negative resuts

Stop azythro if Agu -

Pre-Intervention (N = 76) Post-Intervention (N=170) p-value
All antibiotics duration, median days (IQR) 23 (1, 39) 1(0.5, 2.1) <0001
Atypical coverage duration, median days (IQR) 38(3,4.1) 1(0.4, 1.6) <0001
Clostridioides difficile infection 1(1) 2(1) >099
Antibiotics re-initiated
Any-indication 6 (8) 24 (14) 0.2
Bacterial pneumonia® 2(26) 16 (9) 0.07
Readmission within 30 days
All-cause 5(7) 23 (135) 02
Bacterial pneumonia 1(1.3) 3(1.8) >0.99
Mortality (all-cause) 13 (17) 21 (12) 042
7(4,132) 7(4,12) 05

Length of stay, median (IQR)

Less antimicrobials, more bacteriological exams, similar outcome

» PARIS

Pettit et al. BMC Infectious Diseases (2021) 21:516 https://doi.org/10.1186/s12879-021-06219-z



Epidemio- AB use

[
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Co-amoxiclav
Clarithromycin
Piperacillin-tazobactam
Amoxicillin
Dox?«ydlne
Third generation cephalosporin
Aminoglycoside
Carbapenem
Respiratory fluoroquinolone
Glycopeptide
Azithromycin
Metronidazole
Ciprofloxacin
Fludloxacillin
Co-trimoxazole

Antibiotic

Second generation cephalosporin

Trimethoprim
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First generation cephalosporin - -

Temocillin Admitted to critical care
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Pulmonary Co-infections

. Is rare

— Viral 10%, fungal 4%, bacterial 8 %
*  Musuuza JS et al-PLoS One. 2021 May
6;16(5):e0251170
— 4 time less than influenzae ARDS

* Rouze A et al - Am J Respir Crit Care Med. 2021
May 26. doi: 10.1164/rccm.202101-00300C

* Lead to considerable overuse of antibacterial
agents
— 37% before hosp admission, 85% during hospital
stay, Less than 10% with relevant microbiological
informations.

* Russel (ISARIC) - Lancet Microbe 2021 Published
Online June 2, 2021

— Increase the risk of superinfection
* Carolina Garcia-Vidal, Clin Microbiol Infect 2020;

— Reducing AB use is feasible and safe
*  Pettit et al. BMC Infectious Diseases (2021) 21:516
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Is difficult to diagnose
COVID-19 patients presents with same clinical
features as bacterial pneumonia
— Hypoxia
—  Fever
— Radiographic infiltrates
Traditional biomarkers are high
— Leucocytosis
— PCT>0.5

— Are associated with prognosis but not with
bacterial co-infections

Traditional biomarkers may be artificially
masked by immunosuppressive agents
—  Corticosteroids
— IL-6 receptor antagonists
Need for rapid diagnostic test

for identifying patients who may benefit from
antibacterial agents.




. Impact of rapid multiplex PCR on management of antibiotic therapy
Sy in COVID-19-positive patients hospitalized in intensive care unit

(M17]

* 112 respiratory samples/ 67 ICU patients
* Biofire Filmarray™: Se 89.3%/ Sp 99.1%,

* Positive tests =2 AB start in 15% of episodes and de-
escalation in 4%.

 When negative, 28% of episodes remained antibiotic-
free (14% no initiation, 14% withdrawal).

, PARIS
il e :DIDEROT Maataoui N et al- European Journal of Clinical Microbiology & Infectious Diseases 2021

https://doi.org/10.1007/5s10096-021-04213-6




SURINFECTION TARDIVE, FREQUENTE,
DIFFICILE A TRAITER
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Epidemio- General data P:stNE

e . Prevalence and outcomes of co-infection and
) - superinfection with SARS-CoV-2 and other
[&] pathogens: A systematic review and meta-
d naIYSis Table 2. Allidentified organisans & & proportion of total nuember of orgasisuns per pathogen.
Palhugm nhpe Co-infection (N = 1910) No. (") Superinfection (N = 480) No, (')
Bacters
Stapirplococous aurens 148 (0.7 135(27)
Haemapiiho influenza 127 (6.6) 6{l3)
Myvcoplasma prewmoniae K2 (4.5) 6 (L3}
Late supennfect'ons Acinetobucter spps T8 {4.1) 107 (22.3)
Echerichiacok I 08 I 3369)
H ;i'f’,",".'.“‘f!!"f_!?!'.'y nmlmph.du i040.5) 18(3%)
A ba u m a n I I Kletsiefla pneumoniap 189 (9.9) I5(58)
Streptorocus preumaniae 156 82 108
M D R/X D R e nt ro ba Cte ra I eS Chlamydia preumoriac >N 040)
a Bordetellu A02) )
P aeruginosa Moraxeila catarrhalis 2(1.7) 1{0.4)
Peevdomonmis 67 (3.5) 52{108)
Erteracoccus forcium ! 1O7) _22(48)
. Viewses
Ca n d I d a ses s Non-SARS-CoV-2* coronavirus strains M2y 9.9
Human inflocnzs A 2% 223) 040)_
Human influenza B TA (AR 0{0)
Respirstory synecytia virus : 7288 204 2
Paramfaenza 17009 00)
Human metapnesmovirus 20 (1.0) 9{1.9)
Rhinavirus B0 11(23)
Adenovirus B8 2(04)
Fuag
Mucor 6(0.3) 1 10.2)
Candida spp. LERtE) 0 (18.8)
. Aspergillug 128 (6.7) 65 (135)

PARIS
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Musuuza JS et al-PLoS One. 2021 May 6;16(5):e0251170. doi: 10.1371/journal.pone.0251170. eCollection 2021.



| Infections in critical care

‘e .
E coli E faecium
K pneumoniae K pneumoniae
P aeruginosa E coli
S aureus Candida sp
K aerogenes E doacae
ICU- n Ckoseri S aureus
ired E cloacae =239 E faecalis n-118
acquire P mirabilis K aerogenes
S maltophilia P aeruginosa
M morganii 7 Enterococcus s
— S aureus ] 18 E coli 1 97
E coli ] 10 S aureus ] 51
K aerogenes | | S Viridans group streptococci [T 20
Ckoseri 15 K pneumoniae |1 18
K pneumoniae ] § n=89 P aeruginosa [T 16 n=337
Anginosus group streptococci |1 3 Streptococcus sp [T 12
E cloacae T 3 S pneumoniae [T 12
E faecalis [T 3 E faecalis | 11
H influenzae [ 3 E faecivm | 11
Klebsiellasp [ 2 B-haemolytic streptococci [] 10
| | | |
0 10 20 0 10 20
Deep respiratory Blood
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ime ‘DIDEROT
: Russel (ISARIC) - Lancet Microbe 2021 Published Online June 2, 2021 https://doi.org/10.1016/ S2666-



https://doi.org/10.1016/

MDR/XDR risk?

* Not different from other ICU patients
— Of the same severity
— If the HC workload is similar
— In the same place
e But frequent long term ICU stay and AB exposure
— MDR/XDR risk increased with duration of ICU stay

. PARIS
ﬂi&me ‘DIDEROT



- Sars-Cov?2 is associated with a high risk of
VAT/VAP

®
; &0
RSN
£ -
20 =L
* —t
’,__, influenza
A No virw infection
n -
=
— Oray's test, p<b.0001
0
" 2 -

Unadjusted SHR (95%Cl) Adjusted SHR (95%Cl)*

SARS- Influenza No viral SARS-CoV-2 vs. SARS-CoV-2vs. SARS-CoV-2 vs. SARS-CoV-2 vs.

CoV-2 (n=482) infection Influenza No viral infec- Influenza No viral infec-

(n=568) (n=526) tion tion
ALRTI 287 {(50.5) 146 (30.3) 133 (25.3) <0.0001 187 (1.53- 2.?.7‘]' 2.27 (1.84-2.79) 1,60 (1.26-2.04)" 1.7 (1.2-239)"
AT 82(144) 38(8.1) 46 (8.8) 0.0001 183 (1.25-268)° 169(1.18-243)%  1.50(089-254) 1,25(07-22)
APY  205(36.1)) 107(222) 87 (16.5) <00001 174(1.38-22)"° 238(1.84-306)" 1.57(12-204)° 1.84(1.26-27)"

FAKI>
gDI DEROT

Rouze A et al - Intensive Care Med https://doi.org/10.1007/s00134-020-06323-9



‘ee®* . BAL in sars-Cov2 MV patients

Curnuisive VAPE

179 MV patients (monocenter)

Late BAL:
72 patients (44.4%) developed at least one VAP episode.

" "
Davys ol Vemilaton

The incidence rate of VAP was 45.2/1000 ventilator days

Only 15/72 (20.8%) of initial VAPs were attributable to multidrug-resistant
pathogens.

30/72 VAP with persisting pathogens

PAR!“S" varité
DIDEROT

ime
Pickens CO et al- Am J Respir Crit Care Med . 2021 Aug 19. doi:



Unusual rate of purulent pleurisis and
abscess
Frequent BSI 15%

PARIS
i&me :DIDEROT
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Critical Care

TUN 3" of codaficubon i hdianie
* ') Total number of isolates
¢ o ® Epidemiology and microbiology == *' = .
. of ventilator-associated pneumonia in COVID- 19 Enterobacteria—no, 5200
patients: a multicenter retrospective study P 3(120)
. . . v Haemophilus influenzae—na. (%) 320
in 188 patients in an un-inundated French G DR
region Other gram-negative bacteria—no. (%) 3(120)
Orher gram-positive bacteria—no, (%) 0
188 patients
. . Table 4 List of ventilator-associated pneumonia-related isolates
RetrospeCtlve mU|tlcenter VAP group All Early <5 days *) Late {> S days ") Mono-microblal Poly-microblat
Rare Co-infections (25/188) Headcount :
Total numboer of solates
VAP 48.9% (39/1000 MV days) crterobactera—no ’ | ” 4538
Multiple episodes 19.7% X
Risk factors of VAP (subdistribution hazard ratio) L 0k
Vasopressor support 1.94 [1.22—-3.09], p = 0.005 PR 4 , 5 i
ECMO 3.09 [1.59, 6.03], p = 0.001 haphylocc 13
eher Stepioe 4

Blonz et al. Crit Care (2021) 25:72 https://doi.org/10.1186/s13054-021-03493-w
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More frequent VAP
and recurrence after
covid infection vs
influenzae in ARDS
patients under ECMO

|

£ N\
58 Patients with SARS-
CoV-2 infection
requiring ICU
. J
g Ry
54 Patients with Covid
19-associated
ARDS on MV
o J
- N
50 Patients with Covid-
19-assocated
ARDS on ECMO
. J

I

7 Without VAP

43 With vap l
—

¥

60 Patients with
influenza-associated
ARF requiring ICU

J

51 Patients with
Influenza-associated

ARDS on

N

MV
J

.

45 Patients with
Influenza-associated
ARDS on ECMO

\

I

Sars-cov2 increases the risk of VAP recurrence
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Luyt et al. Ann. Intensive Care  (2020) 10:158
https://doi.org/10.1186/s13613-020-00775-4



°"'<.m Sars-cov2 increases the risk of VAP recurence

Table 3 Characteristics of recurrent VAP episodes in patients with Covid-19 or influenza ARDS

Characteristic Episode 2 Episode 3 Episode 4

Covid-19 Influenza Covid-19 Influenza Covid-19 Influenza

Number of patients 34 17 20 8 1 3
[Relapse 26(76) 10059 | 16078 7(78) 11 (100) 3(100)
Diays between end of treatment and relapse 2(1-3} 3(0-5) 2(0-4) 3(0-5) 0i{0-2) 8 (4-8)
Relapse before end of treatment 6(23) 3(30) 7 (44) 2(29) 61(55) 0
[ Superinfection B(24) 7@y | s 2(22) 0 0
Days between end of treatment and superinfection 4(0-8) 8(7-11) 0(0-0) 35 (23-48) - -
Superinfection before end of reatment 3(38) 0 4(100) 0 - -
Pathogen responsible for VAP recurrence”
Pseudomonas deruginosa 19{56) 11 (64) 12 (60) 7(88) B(73) 3(100)
Enterobacteriaceae 16(47) 5(29) 10{50) 1(13) 7(64) 0
Inducible AmpC Enterobacteriaceae” 11{32) 2(12) 9(45) 0 6(55) 0
ESBL-producing Enterobacteriaceae 2(6) 0 0 1(13) 0 0
Stenotrophamaonas maltophilio 2(6) 0 1(5) 0 1(9) 0
Acinetobacter baumannil 0 1 (6) 0 0 0 0
Methicillin-resistant Staphylococcus aureus 1(1) 0 0 0 0 0
Methicillin-susceptible Staphyiococcus aureus 1(1) 0 1(5) 0 0 0
Enterococcus foecalis 111} 0 4(20) 0 0 0
Thci ,!,';’_5,';‘.',‘_5 are expressed as n (%) or median (IQR)
PARIS
:DIDEROT Luyt etal. Ann. Intensive Care ~ (2020) 10:158

https://doi.org/10.1186/513613-020-00775-4



Therapeutic failures in Sars-Cov2 associated

o.e
superinfections?
Predictors of microbiological failure at EOT
Young age
e 50 first episodes of VHAP/VAP Normal renal function baseline
Absence of diabetes/ hypertension
* Clinical failure EOT 23 (46%) High Glomerular filtration

* Microbiological failure EOT 36 (72%) 5;';4?)21/33)\,5\,HAP

* 6 lung abcesses

Micro-organisms
 Recurrences 21 (42%) MSSA: 10/14

« Superinfections 20 (40%) P aeruginosa 7/8
Other NF bacteria 4/4

Enterobacter sp 4/6

Suggestion to revisit and optimize antimicrobial therapy

flime i - =
Bl PRI Eve Garrigues et al MS in preparation



et ORIGINAL

c Y
Seo COVID-19 increased the risk of ICU-acquired 2
—  bloodstream infections: a case-cohort study
from the multicentric OUTCOMEREA network
Table 2 Out: i

Non-COVID-19 (n=235) COVID-19 (n = 235)

PARIS
iﬂ'rne :DIDEROT

Among COVID-19 patients (n = 235), 21 and 9 patients
received anakinra and tocilizumab, respectively

Fine and Gray model on risk of ICU acquired BSI
- Tocilizumab or anakinra: sHR 3.20, 95% Cl 1.31-7.81,
p =0.011)

- Ankinra: sHR 2.54, 95% Cl 0.96-6.73, p = 0.061
- Tocilizumab: sHR 2.87, 95% ClI 1.06—-7.77, p = 0.038.

- Corticosteroids (1st 2 days): sHR 0.85, 95%
C1 0.39-1.84, p = 0.67)

OUTCOMEREA network: Buetti N et al- Intensive Care Med (2021) 47:180-187



Table 3 Distribution of microorganisms in ICU blood-
o — stream infections (BSl, n=48) and sources of infection
e (n=46) among COVID-19 and non-COVID-19 patients

Non-COVID-19 COVID-19

Microorganisms identified (n=48)*

Coagulase-negative Staphylococci 2{22.2) 14 (35.9)
Staphylococcus aureus 100111 3(7.7)
ENIErococeus spp 0(0) 4(103)
Other Gram-positive 3(33.3) 377
Enterobacterales 2(22:2) 5(128)
Pseudomonas aeruginosa 1{(11.1) 5(12.8)
Anaerobic bacteria 0{0) 1(26)
Candida albicans 0(0) 4(103)
Source of infection (n=46)""

Intra-abdominal 1(125) 1(2.6)
Skin/soft tissue 0(0) 2{53)
CRBSI 2 (25) 8(21.1)
Pulmonary 3(37.5) 8(21.1)
Urinary tract 0(0) 1(26)
Unknown 2 (25) 18(474)

w, - PARIS
111 :DIDEROT
: OUTCOMEREA network: Buetti N et al- Intensive Care Med (2021) 47:180-187



. Beware of therapeutic failure and PK in Sars-Cov?2

’ patients
* MDR and XDR bacteria

—  Ask for MIC, resistance mechanisms
- Role of Combo?

*  « Not fully » predictable dosage using PK models
* Increase in the Vd (sepsis/morbid obesity)

— Low plasma concentration

— ECMO
e Glomerular hyperfiltration Individualized thera PY

— Low plasma concentrations Loading dose

— Decrease of Time above the MIC (Prolonged) Combo

— Variability of clearance Adapted duration of Tt
*  Decrease in lung diffusion |n|t|a| and repeated

— Microthrombi TDM++++

— pulmonary infarction

, PARIS
'i@me :DIDEROT



FIEVRE/CHOC INEXPLIQUEE : Y PENSER
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TUMR 1137

Mesenteric ischemia at day 15 of Sars-Cov?2
ARDS

PAR!§ varité
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RESEARCH Open Access

Sy HSV-1 reactivation is associated with an 3
S increased risk of mortality and pneumonia
& in critically ill COVID-19 patients
Antaine Meyer <, Niccoid Buett' @, Nadirz H i-u"r:i:lw‘ douh, Jullette Patrier, Moustafa Abdel-Nabey
Plerre Jaquet”, Simana Presente”, Tiphaine Girard®, Falza ne, Stephane Ruckly ™=, Pagl-Henr Wicky*,

Etienne de Montmoliin'?, Lk Bowadma'=, Romain Soaneville®™, Diane Descamps” and Jean-Francois Timsit!

153 COVID-19 patients
Risque de DC X 2.05
1 61 (39.9%) patients with 21 HSV PCR 146 (95.4%) patients with 21 HSV PCR

R I Sq ue d e HAP/VAP X 2 ) 38 assessed in respiratory samples assessed in blood

Surtout pcr-HSV sg
19 (31.1%) 42 (68.9%) 36 (24.7%) 110 (75.3%)
positive PCR negative PCR positive PCR negative PCR

| 19 HSV-1 J ['o HSV-2 ] | 36 HsV-1 | |9Hsv-2 |

UMR 113

, PARIE™
s Mme PRI Crit care 2021 in press
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Infection et sars-cov2
« first: do not harm... »

Stratégie précocemment documentée

Bactéries variables en fonction de I'ecosysteme...

Si ca n’est pas le poumon...pensez tube digestif, catheters....
Optimisation initiale des doses

Attention aux toxicités

Bithérapie et Durée individualisée

ATTENTION particuliére a la transmission croisée des BMR/BHR

En dehors des bactéries....HSV..., Champignons, activation
macrophagique, effet rebond a l'arrét des corticoides, insuffisance
surrénale, ......

PAR!g.nu.L
:DIDEROT
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