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FiER4EE (Pulmonary complications) :
RIERX AR AR EEEE

L R AR HEDE (Neurological
complications) : fF& TIERKMRIRAEDZ
I8 » WiBkbREERS - EEFHERRAS -

1) SMRE - IERBENEEME - AR
SITAIE - WEAFHRFIENEE -
1HERIA 24 /\EE -

2) [BEBsNZE B 4hEs

3) HBMEZ R BEMEBERE -

4) FEEBER A B MIKEB K5/l °

5) BEMCEL IR SR (GERIR -

’}

4

=111

€400 - FREER - <TREE

'DIIII

I3 (Myocarditis) 850 B2 % 3% (Pericarditis) © #81E#&
DEERAEZ S ORIBER - 5 TIHE—IEER
RERIR - HA&BRETERPRZE - SRR S R a2 S
DAREOBERERE ¢
1) ANEZZE (CK-MB or Troponin-IMEEHS °
2) BEWIFHOEBRERHNEERE > UOEEEL
ERE AR EIE R AVEZER -
3) LEBEREREALLEWRGEREIOEER
T o

. BEMAERE(Invasive bacterial infection) : 8T

SIERARANAZ D —IEE ¢
1) RIERIFER N ZHREREEE > 4 @ IR - S
R~ BIER ~ OBER ~ SNREENRE - IRE DRk
HAE » RRERIEESIEEE -
2) MUMESNE M IRTAEERE (sepsis or toxic shock
syndrome) °

Hth (Others) : IERFS Lt 1~4 IEERKRER @ BEZR

FBRIERESENETCE
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 Why ICU physicians should care?
 ARDS -~ Shock ~ Bacterial coinfection ~ IAPA ~ ECMO utilization ~ Mortality
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through the nostril
> fIETA T b
> B S BinaxNOW
>RET o )

Hlﬁ}ﬁJ?LAIEJ(Rapid antigen detection):
IR EM MR ERRERES ZZEH (nhucleoprotien, NP) - iRl A K& B BUREURS -
> s & BE 18RI (RT-PCR ¢ Real-time RT-PCR 734)%)
EHAMKERZEZ =124 - o] £RER A flE B 8RR S -
WojE—SZEmeEs i
> g E B A(Immunofluorescence staining assay - IFA)
> R & (Virus culture)

> ﬂ]l }ﬂ; *AAI’ J

32




HHAEKERMEZA

© D) #:38 & &% B SPEEACEY - SPEERERS - SFE

Hualien Tzu Chi Hospital,
Buddhist Tzu Chi Medical Foundation

- W .

Adapting sampling sites to
disease severity.

Routine
Screening

Standard Protocol (Upper Tract)
Deep nasal cavity, throat, or nasopharynx.

Nasopharyngeal swabs carry a ~10%
false-negative rate.

Severe Disease /

Critical Protocol (Lower Tract) Intubation

Indicated for lower-lung involvement
or intubation.

IDSA GUIDELINE: If intubated + negative upper
test - Retest with Lower Respiratory Specimen
(Endotracheal aspirate/BAL).

Insight: Viral load shifts to
lower lungs as disease
progresses.

A Notebookl.i
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Table 3 Influenza diagnostic tests
Influenza testing Method lime to Sensitivity  Specificity  Respiratory specimens”®
vodalitd49 56 ults
modality[49, 56] results Swab Wash/fluid Aspirate
rﬂs ﬁ%*ﬁ;ﬂu Malecular assay (Rapid)**#4 Mucleic acid 10-15min  Moderate  High MNP or nasal /A MAA
amplification to high
RT-PCR Molecular assay**# Mucleic acid 15-30min  High High NP ar throat MP or BAL/mini BAL  Nasal or
amplification endotracheal
BB M &5 Rapid influenza diagnostic Antigen detection  10-15min  Low t© High NP, nasal, throat NP or nasal MNP or nasal
”"'!E"z H% B Test (RIOT) moderate
Immunoflucrescence assay Antigen detection  1-4h Moderate  High NP NP Masal
{direct and indirect)
Rapid cell culture (shell vials;  Virus isolation 1-3 days High High NP ar throat NP ar BAL/mini BAL  Masal or
cell mixtures) endotracheal
Tissue cell viral culture Virus isolation 3-10days  High High NP or throat MNP or BAL/mini BAL  Masal or
{conventional) endotracheal
*FDA-approved clinical specimens vary by specific test; refer to the manufacturer’s package insert for each test's approved specimens
**Recommended for testing hospitalized patients with suspected influenza. Some molecular assays also detect other respiratory pathogens
#Patients with respiratory failure and suspected influenza should have lower respiratory tract specimens collected and tested, including if upper respiratory tract
specimens are negative for influenza because a patient may have cleared influenza virus from the upper respiratory tract and continue to have influenza viral
replication in the lower respiratory tract
NP nasopharyngeal, BAL bronchoalveolar lavage
Serologic testing is not recommended for diagnosis or clinical management of patients with suspected influenza
—++ — 7 " i) = |
o B ABRIRRIE - BERATHEERAE (MNBALSREMEE ) - BlE LT RE®RES
N 1
Bélri ' 1)}5"- TET%% % . Influenza virus-related critical illness: prevention, diagnosis
‘E AN B o ’ ’
® lI[le.l %a—*" §7FL|:§FH ﬁ\ l}IL!EK EEF_ treatment, Chow et al. Critical Care (2019) 23:214 34
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Fhe/EERAZIA:
X5/ EER =F):
CREVAATIRSEAE \
o & 5% IME A H3R48/ A 45 T Oseltamivina &
o AR RERSE - R AT RS RS \
oh All~ /Q
b= Sy ®
Hospitalized Patients Severe / Progressive High-Risk Outpatients
Any patient with suspected Outpatients showing Acute respiratory symptoms in:
influenza respiratory infection. complicated or deteriorating » Elderly / Pregnant women
clinical courses. = Chronic medical conditions
* Immunocompromised status
Ideal Window Late Presentation
< 48 Hours > 48 Hours J
Start for maximum benefit. CRITICAL EXCEPTION: Start ASAP. Do not withhold
treatment for Hospitalized or Severe cases.
2= == & 4 =N =4,
ER/EERA - FRSFEEDZ - FAwmid
=5 A e == =t ~
miGE - IEUBSEFIIREEYAE 2
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NS IERZAD =4 287 & Lo P 3
SERMEBRRE-MARFEEERZE & 275000

TURREYERE R - BISBHER

ety Gs_e!t‘amivir Oseltam'ivir_ Oral Zanamivir Peramivir Baloxavir Marboxil
Capsule Suspension _

EAA

BRATER

REEER
ol

BRAEEERE (NF R iaen: . B OAR
GREEEE) IR EERERRE gOmA RIS HE T
ﬁggﬂ?ﬁﬁzﬁ;ﬁﬁﬁfﬁ L o 1EZ2IEEL: F>%eF 1RZ20EEL: RS2 F (R ETLAEE
BRI EE
BARSRE BARSE smapy  EEERRMERBMR BARRE
(B—EBEAHLER) (A—EBXHLR) & BA (5 BME)
Fiida -3 8T =3 WE B 8T EiE 8T i
<20kgERARFH20mg
13 LA T kBEE 40kgIA T REMEEE A .
B BEAE omg 300mg; e
1355(S)A LoUBRE  4okgll LREHMEA  BID i 5 600mgQD ™| BE
40kgI FE75mg BID RS MEA75mg BID ’?ﬁ"ﬁ 10-12 mg/kg 8ok B B
B8R BR A 80mg B
1w B R
5K 5X 5X BEFR 5K A BZARE o
e 8%

BENMERSRE - IRRRSEYEREE ( 2024 FEETHR)
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Clinical practice guidelines for influenza

September 2024, WHO

Patient group

Non-severe, no risk-factor Non-severe, risk factor Severe
Baloxavir Conditional against Conditional recommendation
Oseltamivir Strong against Conditional recommendation
Zanamivir Strong against Conditional against
Peramivir Conditional against Conditional against
Favipiravir Strong against

- RIEERA : EEESERI%E (£ FBaloxavir °

- BEERA  BEEEMRLIRAS/NGE AL FOseltamivinia&® - TEBNRARS
BIERZIHBARRRASHA - WREEEARAMETEEREEZRA - BIfE
EEMARTERSMBREERENLA FOseltamiving i -

https://www.who.int/publications/i/item/9789240097759
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SIEAREENNRSEYERRR (2025 ERAR4RIL)

[ SHEERR > RERS AR AR - ANSEET BN T EARSEY (R ERMEEET AR
| BIRBABIHE) WEREE  BERENERDASNBURARIEENNERE -

TEHRS BE R B  ELA A
, AT R EE RGN BAisE S YinEIE
foos i IIE 48 B E S E
RS . o TS
_ PEST mw kmmma
'@‘ G Oseltamivir (—4RF
1) & Peramivir o

(Baloxavir)
B8 RNA &=z
B B ICU EERTERE > BE8
BEhms AR {EE T RERE
@a EMA EO#SUBRIES | Oseltamivir & Peramivir EMEARMARSEERU WS EEEAEE o
B RAMAEENEFRISHILR

WA > A
8
R &R RIS

ZiH B 58 NAI
BB

RiE IR R BB H B R
SiERENEREEKERES

BOR Oseltamivir IR AT FEA o
Oseltamivir | 158 (OE/BE) | =, Son BEFER; HEERS
Peramivir BiEST (V) BRARELIBERENRNFARNES
. Pl e _ FEQZ'I%*H}YSY?E F‘L If*L » W7
\ Baloxavir AR ﬁgiﬁﬁéﬁ : TRERERSE ; %/ EREAE i E R R AR R o

A NotebookLM

How to manage antivirals in critically ill patients with influenza? Clinical Microbiology and Infection 31 (2025) 1157 e 1165
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NN:ETm B R #2482

AAFEAE O AR Oseltamivir FEEEERAE LR ?

RmiE - TR U PE ER

Oseltamivir 2HIBEZEY)
(Prodrug OP) {525 |$BAY
BEHERE « fFSEKAESR
B - GEEMELEA
M o

IE - 53 HHiE

ABEREE R M EEE
RE/RERTS o 1BINS RERR
g i e Rl R/
E o

FEELET - THEIRE - TIEE
§\l (T(
fibl =H

AFhi - FCsHERME

WHRZEIBAT AR CAE
HAH (0C) - BYIZZEIE
A (40 Clopidogrel) BJEEHD
=3 90% HUEE o

B - BmEARER
ECMO SRENERYBEIFE
85 » BREETRARM
ERE-

A NotebookLM

How to manage antivirals in critically ill patients with influenza? Clinical Microbiology and Infection 31 (2025) 1157 e 1165
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Resistance Profile &
6%
LA A(H1N1)pdm09 U
-‘% 4%

_ -
= ] NA-H275Y (& R), 1223V, S247N. 2
2%

H Oseltamivir WFAE: | S ERMEHDH S -> 11551{% (Resistant) i
0%
¥ Zanamivir (9528 | BREE -> B3 (Susceptible)

NAIs 71284 Bl &

STRESEAD - STRERERR -

A(H1N1)pdm09 ZEER - BB TE

EWH275Y ®mI223R 12237 1223V mS247G MS247N

H275Y ZER 8 .
Oseltamivir SEITZEE o

1223V & S247N 2EkIEIGE | W
[ Oseltamivir EEE 4 o

Season

o

==
201415 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25

T S ERNRERIEEOFE T R 2 EE RSB IRgR et -

ZERR T R BE
EREETREFEED » ZiE 23%-57% KiF
BRSETE H2T5Y 22 (RE RN AELHIND) -

RSRERGRER) @RS - WREIL

£as 5 KhARSHE (PCR BT »
fEsRPNIREEN Y » WAV ENETTREER o
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Neuraminidase inhibitors (NAls) resist

* Mechanism

* Influenza viruses with reduced sensitivity
to NAIs typically carry resistance-
associated substitutions (RAS) in the viral
neuraminidase (NA).

* These substitutions can directly or
indirectly alter inhibitor binding.

 Why more RAS are reported for
Oseltamivir

e Zanamivir is closer to the transition state
of the NA substrate than Oseltamivir.

* This helps explain why more RAS have
been described for oseltamivir than for
zanamivir.

Pt
N

EER - <7

dance

£

'EIIIII
il

NAIs resistance — Most common RAS

Influenza A(H1N1)

NA:H275Y

Primary Threat to Oseltamivir

Influenza A(H3N2)

Resistance to Oseltamivir

Zanamivir

High Barrier to
Resistance

Structural Mimicry:

@ Zanamivir

Maintains Activity

Zanamivir
Partially Altered

O

Oseltamivir

Weaker Structural
Fit: Vulnerable
to RAS

42
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Frequency of acquired RAS during NAI
treatment in critically ill ICU patients

ICU / immunosuppression / Resistance Rates in Clinical Trials vs. ICU
high viral load

-> prolonged viral replication
Ongoing drug pressure
(continued oseltamivir)

-» selection of surviving
mutants

More virus + longer replication
-> more mutations 23%
-> higher chance of emergence

and selection

57%

The Danger Zone:
Resistance is driven by the ICU environment.

1-2%

General ICU ICU

Clinical Trials (France 2017/18) (Australia)
43
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Plan A: Zanamivir

l

SPEELE A -

==
N

EfEER -

= on,
=

=111
il
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Possible treatment strategies

In A(HIN1) with suspected H275Y, switching to Zanamivir is biologically plausible.

METHODOLOGY

MEDIAN TIME TO CLINICAL RESPONSE (DAYS)

i

i
4
.t

Population (N=626):
Hospitalized patients
216 years with severe
influenza (symptom
onset s6 days).

1V Zanamivir 600 mg 5.14 days

laboratory-confirmed p=0.
influenza cases.
; Diff: -0.48
Oral Oseltamivir 5.63 days
Design: Randomized, 4 (p=039)

Double-blind, Phase 3.

o
-l
N

3 4 5 6 7
Days

Zanamivir resistance was low in A/H3N2 viruses (n =2/153)

No RAS were detected in A/HIN1 (n = 0/122) or influenza B viruses (n = 0/52)

CLINICAL
CONCLUSION

IV Zanamivir 600 mg
was NOT SUPERIOR
to Oral Oseltamivir
or low-dose
Zanamivir.

Time to clinical
response was
statistically similar
across all three
treatment arms.

Marty FM et al., Lancet Respir Med 2017
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Possible treatment strategies
Plan B: Dual therapy (NAI + Baloxavir)

 First-line dual therapy has not yet been shown to clearly reduce resistance emergence.

E4an - FREEER - STREE

=111
=111
il

* It may be attractive in critically ill patients to reduce viral persistence and warrants further

evaluation. " .
Hospitalized & Severe Influenza: No Added Benefit
FLAGSTONE Study Analysis (Lancet Infect Dis 2022)

Difference: -2.7 hours
(p=0.467, NS)
 FLAGSTONE study : S | » Population: Hospitalized, NEWS2
Baloxavir + NAI vs. NAI ' S oS Score 4.
alone dld not reduce e Outcome: Time to Clinical
’ Improvement.

length of hospital stay
or improve the NEWS2
score.

» Analysis: Combination therapy
showed faster viral clearance, but
this did not translate to faster
clinical recovery or improved
NEWS?2 outcomes.

45
Standard of Care Combination Therapy
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Dosing Protocols & Renal Adjustments
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Oseltamivir (Oral/NG) Peramivir (IV)
Standard of Care / Uncomplicated Poor Gl absorption / Enteral impossible/
Hospitalized initiation Acute Uncomplicated
STANDARD DOSE STANDARD DOSE
75 mg PO/NG q12h x 5 days 600 mg IV Single Dose

CrCl 61-90 75 mg BID CrCl =50 600 mg x 1

CrCl 31-60 30 mg BID CrCl 3049 200 mg x 1

CrCl 11-30 30 mg QD CrCl 10-29 100 mg x 1

ESRD (HD) 30 mg post-dialysis (Max 5 days) ESRD (HD) Administer post-dialysis
ESRD (CAPD) 30 mg single dose after exchange '_S;v_er;/ka I_Vo_te_ Eo?ws?d;r_mzlg c;aj_/ r_eg;n;e; ) _:
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1BIR— . RERE B ERIER
RBE . YIREFIRES Peramivir (1IV)

;a];]ilonale: *%iﬂﬁ%ﬁﬁﬁ s EREERAREENSE
R ) 3 BPHEEREAS F Oseltamivir +

- RREMER (MRRRXH)
o 1B BB H275Y higktd
Oseltamivir ; ¢
et s S $RBE - YHRERIRES Zanamivir (IV)
(gggz)/ / f?}tﬁ}o%ﬁ]?;i Zoanamivir # H275Y REMERARITS ay 1-. - — _ _
’ : BARMEEE S22 %A IV Peramivir |

sHERR B IETHRE

1BE= | EENERsEE
$RB& © ZEMA Baloxavir &85

?/9 Rationale: 1538 8 8y (4@ neftes + B AT) MIER
& B WEEEBEEENER o IRUTHhEELE 2
v .

A T b1 A IFOR

Day 5:

SIS SRS

Day 5+: ET&"IEE

ETRENEERER o ESTHTSYRE 1
| EPt#&2 IV Zanamivir 5{ &4t Baloxavir 385 ©

1l

.

KAt



B AEFKERMEEA

Rd &R

Hualien Tzu Chi Hospital,

Buddhist Tzu Chi Medical Foundation

dl,

4

=111

= EHE

EER - <T5E

hﬂ

EERRBENNREEYEIRIERE (2025F B2 FRER)

AR EIRHEEER,
EREEAEREED e
FER m2 R IR EE » BHRE <7
IR FRE B RS EiE5 - ‘
RESRIE TVPRIERAE - L
15%
15% MHRE BE AT REMH
IFERER © FER ARR
RRFEITRAMERE o

B EREAREREE

G
RAMRRTAEEZRT AEIE N
Eiﬁﬁg %&% » BRIEIRR SR R

| MRS REEER R

”I;Tﬁf‘ 5237 (Oseltamivir) BfRIRI
BEEEEAREREER B
“ @ AHIND BELE H2TSY REtiTe -

o BREMEmAw
j©’4 t[;:%- Zanamivir 2§ Peramivir ]
20 A AR B CRES
BRYEE o

Zanamivir Peramivir

. v EmS IR

i D [ =msxesnmmr

$5K% > 10X = fEE BERBIEZI0XRILE
Bl GrmvEmEem-

mmsEYRERBRER

BMaiE {EFRHEH BERE & (ICV)
'/ Oseltamivir % NAI : [HIEESE K %;ggﬁ%g"ﬁmﬁﬁﬁ’
Peramivir % NAI : JALESER o BiEsE > EaRERNE
& Baloxavir DO PamsiE : EHEE =) Mﬁiﬁﬁgmﬁﬁfﬁ

A Notebool
How to manage antivirals in critically ill patients with influenza? Clinical Microbiology and Infection 31 (2025) 1157 e ﬁ65
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b =] Sis =] ’
B/% )1l %S » BRFE :E:\ vV ZIS ?
o JEAA ¢ [ZBRFEBEILIR A2k ~ [RIREE - o« MR IERERNE:
RS A28 & * Novel influenza A virus infection: FTZAZY 7 EX
o JHEpEEzs B * COVID-19: 7S A sk
== * Respiratory syncytial virus : 'EIR BRI S R 5=
- BB EIRSALIE
5 Eﬁ a5 K s * Common cold : rhinoviruses 2JF 5
- PIRRREERNBLESR * Parainfluenza virus BI;iR B R 5=
. Ef@ﬁuu}"'rﬂk,b\ﬂ;  Common cold coronaviruses & 3E & S B AR R 5H

» Adenovirus IREE
« MERS-CoV PR IN B IZE AN RE
o ZEIEMIIEE : Chest X-ray * COVID-19 &8l - . SR S
E&E%&ﬁ@@ﬁ%\ﬂ&ﬁ%LW S—
R RBIKE N RANROEANENR : ?mlil"ﬂfﬁx ;
a0 Hl| AE DX O] BEE AR BN 25 AE IR - 1 olgE3E

_— — Yaran HH:IIEE
°7%ﬁému% o Z BT R E R = b
WE . BVEMS S T A YA R uﬁﬁﬂi;ﬂ%ﬂgﬁ%%ﬁﬁﬁﬁérﬁkmﬁk » [FIRPREE - 1%
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Concomitant Infections

« Common bacteria during coinfection with IFV
e S. pneumoniae
e S.aureus (MRSA)
e Pseudomonas aeruginosa
e Streptococcus pyogenes
e Haemophilus influenzae
o Klebsiella pneumoniae
e Mycoplasma pneumoniae

e Acinetobacter baumannii
(Arranz-Herrero et al., 2023; Klein et al., 2016; Shi et al., 2025).

* Invasive aspergillosis (IAPA):

« Among intubated patients, the prevalence
can be as high as 15%, and outcomes are
poor

More than 20% of influenza
patients are complicated with
bacterial pneumonia.

The incidence of coinfection in
hospitalizations and ICU
patients accounts for 17~28%,
FESDECtiVEW (Qiao et al., 2023).

Patients coinfected with IFV and
bacteria increase the mortality
risk by 2.6 to 3.4 times
compared with influenza single-
infection

(Arranz-Herrero et al., 2023; Qiao et al., 2023).
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Post-Influenza Bacterial Pneumonia
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K

N . . a Virus-host interactions b Host physiology and immunity € Bacteria-host interactions
* Virus—host interactions T
* Haemagglutinin (HA): mediates attachment
. o . . « o DOO0OS00t0B000 (3000 Epithelial
* Neuraminidase (NA): cleaves sialic acid T Newaniidse /N s

2 % - %

s % Hamnagglmmm—b;:a A

& % L B Y
& S

e PB1-F2: associated with pro-inflammatory
responses and cytokine storm.

* NS1: suppresses IFN response

C (%\

& %g
#-Bacterium
) {}JJ & Toxic p1rme ins

* Host physiology and immunity
* Epithelial damage-> disrupt the barrier

Cytokines —QNERAOA)

Non-structural proteins

Over-exub Epithelial damage
inflammatory and inflammation
* Over-exuberant inflammatory response Bl Te—cus /
o NS1

* Macrophages dysfunction: @ —enproduction

@; l \ \ Ligands .{

i : 9 > ‘k
* TLR downregulation. | = SN m——
Macrophage G A,

* Macrophage death/depletion p, - .

\ Dying macrophage e

. . . P‘%ﬁ downregulation ol
* Bacteria—host interactions g{;%% Aveolar Orherviutonce fctors

RERERA W Ui
Viral epithelial injury + inflammation precede
ba Cte ri al | nvas | on Nature Reviews Microbiology volume 12, pages252-262 (2014) Nature Revidwd | Microbiology
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* Third-generation cephalosporin (such as Ceftriaxone)
» Respiratory fluoroquinolone (Levofloxacin or Moxifloxacin)

o

£<<< oo/

i
Fit

M AR

* Methicillin-resistant S. aureus infection : Vancomycin or Linezolid or Ceftaroline (Zinforo)

- MERFER . PEE 7K SERE>7XK - ZIHREBEZRFILNESR

* Invasive pulmonary aspergillosis REEH4 A& %
- REFEENEREEMSDERNEE
* Aspergillus galactomannan antigen (BAL or Serum)
* Voriconazole or Isavuconazole

Corticosteroid exposure

o

EInER

Risk factors : Severe influenza -~
ARDS -~ Persistent fever ~
Worsening infiltrates ~ Hemoptysis ~
Immunosuppression ~

Kkt

gt
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Impact of corticosteroid treatment on clinical outcomes of
influenza-associated ARDS: a nationwide multicenter study

without early corticosteroid treatment

h_‘_'_‘_'_‘_*—;—o—»

with early corticosteroid treatment

Log-rank p < 0.001

No. at risk

T I T T T T I T T T T T T T

I
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Day

NoearlyCS 156 152 151 149 149 147 140 135 124 116 110 102 97 88 76 68
Early CS 85 83 79 77 75 74 72 65 60 51 43 40 36 34 32 31

Taiwan, Multicenter, retrospective cohort study

241 patients, October 2015-March 2016, 8

centers

Early corticosteroid treatment was associated

with a significantly increased hospital mortality in

adult patients with influenza-associated ARDS.

 early corticosteroid treatment: =200 mg

hydrocortisone equivalent dose within 3 days after
ICU admission

hospital mortality: with early corticosteroid
treatment vs. without [43.5% (37/85) vs. 19.2%
(30/156), p<0.001]

[adjusted odds ratio (95% CI)=5.02 (2.39—
10.54), p<0.001]

MJ Tsai. et al. Ann Intensive Care. 2020 Feb 27;10(1):26. 53
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0Odds Ratio Odds Ratio
| Study or Subgrou log[Odds Ratio SE_Weight IV, Random, 95% CI IV, Random, 95% CI
+ \ ‘ x Unadjusted estimate
' Chawla 2013 24675 10825 56% 11.79[1.41,98.41] —_—
; /n l’ I L | , P Huang 2017 0.2311 DB577 10.6% 1.26 [0.35, 4 57] |
Linko 2011 15575 14962 34% 4.75(0.25,89.12)
Xi2010 0.2657 0.5456 12.6% 1.30[0.45, 3.80] T e—
Odds Ratio Odds Ratio Subtotal (95% CI) 32.3%  2.06[0.81,5.21]
Study or Subgrol log[Odds Ratio E_Weight IV, Random, 95% Cl IV, Random, 95% C| Heterogeneity. Tau®= 0.24, Chi*= 4.08, df= 3 (P= 0.25), F= 26%
Unadjusted estimate Testfor overall effect Z=1.52 (P=0.13)
Carrillo-Esper 2011 -0.4943 10365 16%  0.61(0.08, 465) S
Rios 2011 01989 03058 96%  1.22[067,222) o Adiisted esuingte
el I Sk Bl 1% Tume e = Brun-Buisson 2011 09517 03066 178%  259[142 472 ==
Kim 2011 0.5933 03544 83%  1.81(0.90,363 — Cao 2016 06152 03843 161%  1.85[0.87,393
Sertogullarindan 2011 07561 09514 19%  213(0.33,13.75] — Kim 2011 05876 04892 138%  1.80(0.89,4.70] ar
Viasus 2011 10152 07872 28% 2.76[0.59,12.91) o Li2017 -0.4005 01919 201% 0.67 [0.46, 0.98] ]
Linko 2011 15581 15023 08%  4.75[0.25,90.25) Subtotal (95% CI) 67.7%  1.50[0.70, 3.19] -
Kinikar 2012 20943 06134 4.0%  812[2.44, 27.02) —— Heterogeneity: Tau®= 0.48, Ch® = 17.28, df= 3 (P = 0.00086), *= 83%
Chawila 2013 24673 10835 15% 11.79[1.41, 98859 = = = Test for overall effect: Z=1.04 (P = 0.30)
Subtotal (95% C1) 38.8%  1.98[1.23,3.17) >
Heterogeneity: Tau®= 0,16, Chi*=13.15,df=9 (P=016), F= 32% Total (95% CI) 100.0% 1.68 [0.94, 3.01] -
Test for overall effect 2= 2.83 (P = 0.005) Heterogeneity: Tau?= 0.41; Ch= 22.80, df= 7 (P = 0.002); F = 69% e =

Adjusted estimate Testfor overall effect Z=1.74 (P = 0.08) Favours [CS] Favours [no-CS]

Test for subaroun differences: Chi*= 027 df=1 (P=060). F=0%

Li2017 -0.2231 0182 137% 0.80[0.56,1.14) i
Lee 2015 01133 01846 136% 1.12(0.78,1.81) i
Moreno 2018 0.2776 0.1024 16.4%  1.32[1.08,1.61] i Figure 3. Meta-analysis of studiesl'nartality data in patients with ARDSIAbbradations: CI, confidence interval;
Cao 2016 05933 03679 79%  1.81(0.88,37] T2 OR, odds ratio.
Brun-Buisson 2011 09517 0.3066 96% 259(1.42,472) il
Subtotal (95% Cl) 61.2% 1.31[0.95, 1.80] »
Heterogeneity: Tau®= 0.09; Ch*=13.30, df= 4 (P=0.010), F= 70% cs s Ouids R i s
Test for overall effect Z= 163 (P=0.10 no-| s Ratio s Ratio
f y Study or Subgroup Events Total Events Total Weight M.H, Random, 95% Ci M.H. Random, 95% CI
Total (95% C1) 100.0% 1.53[1.16, 2.01] < Brun-Buisson 2011 38 83 44 125 202% 155(0.88,2.74) =
Heterogeneity. Tau®= 0.11; Chi* = 30.06, df= 14 (P = 0.007), F= 53% :nm 0=1 1=ﬂ mu: Cao 2016 32 65 27 65 19.0% 1.36[0.68,2.73) = 1=
Test for overall effect Z= 306(P 0.002) F;a'vaurs [CS] Favours [no-CS] Chien 2010 B il 7 75 13.8% 3.89([1.14,13.23] -
Testfor subaroun differences: Chi*=2.03. df=1 (P = 0.15). F=50.8% Huang 2017 13 29 3 19 12.0% 4.33[1.03,18.18] I = =
Li 2017 227 1055 46 1086 22.0% 6.20 [4.46, 8.62) b=
Figure 2. Meta-analysis of studies reportinbbrevia:ions: CI, confidence interval; OR, odds Viasus 2011 6 37 4 120 129% 6.05(1.61,22.75) —
ratio. Total (95% CI) 1290 1499 100.0% 3.15[1.54, 6.45] o
r . N Total events 3 13 ) ) ) )
* Increased mortality / Prolonged viral shedding Heterogenely. Tau"= 0.56; Chi*= 27.08,df= 5 (° « 0.0001); F= 82% bor o1 0

Test for overall effect Z= 3.13 (P=0.002)

* Increased rates of secondary bacterial and fungal infections
Figure 4. Meta-analysis of studies reportirfg nosocomial infection data. {1, confidence interval; OR, odds ratio.

Favours [CS] Favours [no-C8]

Asthma/Septic shock o FH

Use of corticosteroids in influenza-associated acute respiratory distress syndrome and severe 54
pneumonia: a systemic review and meta-analysis, Scientific Reports volume 10, Article number: 3044 (2020)
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* Routine adjunctive corticosteroids should not be used for suspected or confirmed
influenza, unless there is another clear indication.

 WHO 2024: For severe influenza, corticosteroids are conditionally not recommended.

* IDSA : lack of high-quality RCTs demonstrating benefit in influenza, and that observational
studies repeatedly show worse outcomes

» Systematic reviews and meta-analyses in influenza pneumonia suggest that corticosteroid
use is associated with increased mortality, longer ICU length of stay, and a higher risk of
secondary infections. (Crit Care. 2019 Mar 27)

* Ongoing large randomized trials:

* FLUDEX (BMJ Open, 2025; protocol):
In hospitalized patients with severe influenza, on top of oseltamivir, participants are
randomized to dexamethasone 6 mg for 7 days versus placebo; the primary endpoint is the
Hospital Recovery Scale.

* RECOVERY (Oxford; expanded to influenza since 2023): The platform trial has added a
“dexamethasone for influenza” arm.
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STEP 01 STEP 02 STEP O3 STEP 04 STEP 05 STEP 06
. ) Y
) =) qy » |omm <
Nasal Cannula HFNC NIV Intubation Prone Vent VV-ECMO

First-line therapy for
mild hypoxemic
respiratory failure
without increased
work of breathing.

Provides high flow

rate (up to 60 L/min),
stable high FiO2, and
modest positive end-
expiratory pressure.

Provides inspiratory
pressure support to
decrease breathing
workload. Essential in
hypercapnia.

Invasive mechanical
ventilation. Secures
the airway to permit
precise control of
volumes & pressures.

Recruits dorsal alveoli,
optimizes V/Q
matching, and unloads
right ventricle in
severe ARDS.

@ HFNC

First Choice Hypoxemia

© NIV (NIPPV)

First Choice Hypercapnia

Hypoxemic Failure Target
Indicated primarily for acute hypoxemic respiratory failure
without severe hypercapnia.

ARDS Early Stage Benefit
Maintains alveolar recruitment and anatomical dead-space
washout without barotrauma.

Excellent Patient Tolerance
Heated, humidified gas allows eating, drinking, and
communicating, yielding high adherence.

> Hypercapnic Failure Target

Highly effective in clinical presentations demonstrating
acute respiratory acidosis and high work.

COPD / OSA Overlap Protocol
Standard of care to optimize ventilation, recruit airways,
and avoid clinical intubation.

Aspiration Concern Vigilance
Requires intact airway reflexes; tight mask seal increases
risk of gastric insufflation and emesis.

Ultimate life support.
Bypasses pulmonary
gas exchange
completely to allow
safe lung rest.

56
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Prone Ventilation
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Awake proning in 5 steps

. Prepare
Explain the procedure to the patient and
family and obtain consent. Gather as many
pillows, towels and blankets as possible.
Ensure at least 2 people are present to
assistif required.

Monitor oxygen saturation, respiratory
rate and patient comfort. Target Sp0O,>

90% (=92% in pregnant patients).

o Position
Lay the bed flat. Ask the patient to turn
themselves onto their tummy and
provide assistance. Position a first
pillow under their chest or chest and
abdomen and a second pillow or a
rolled towel under their forehead, leaving
a gap to accommodate the face mask.
Ask the patient to orient their head in
whatever position they find most
comforiable.

© Oxygen supply & interface
Adjust the oxygen tubing so it is free at
sight. Ensure that the reservoirbag is
fully inflated, and the mask is not being
pushed against the patient’s face (may
require additional padding)

o Optimize position
Position the remaining pillows / bedding
to minimise pressure on body parts and
to maximize patient comfort. The knees

should be slightly flexed and the arms
supported at a comfortable angle, the
elbow should be at an angle of ~80
degrees. The upper arm and shoulder in
horizontal line. It is important to
encourage the patients to reposition
themselves when required or to call for
help when they feel uncomfortable (give
them a way fo summon attention).

{iFEA 3B 52 (Prone ventilation) EX12~16/)\IF
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Acute Respiratory Distress Syndrome (ARDS)

Against

ﬂ Conditional
4 @ Recommendation
=

F )

in Favor

I s
[ @] VV-ECMO*

@: J Systemic Corticosteroids*

R o

Severity of ARDS

TRERERR - <FEE

SN

FiESAAn - T

Iill

'DHH

V-VECMO -

Twn w
uumuw (RETURN) CANNULA

BACK TO PATIENT

INFLOW (DRAINAGE) CANNULA
AWAY FROM PATIENT

An Update on Management of Adult Patients with Acute Respiratory Distress Syndrome: An Official 55
American Thoracic Society Clinical Practice Guideline. Am J Respir Crit Care Med. 2024 Jan 1;209(1):24-36.
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2/2 CXR post V-V

« 355% B BREREA - Z1HEEIH

e 176 cm + 151 kg * BMI 48.7

o [BEMEEARIEIRDP IEAE

e 1/28: BB LIR IR (A & -~ 2545 -~ 8% - Hl
@M%~@WE%E%@@W%ﬁ

« 1/29: BIFEfRmizZ @ YL 2En BN
M i 7K e Iz 43 ey 7

« 2/2: BMEISE—K - WIRAZHINE - &S
BHEE R IEE R E BT

e 2/2:520E: A B ENS 152 ARDS ~ AfEICU -
V-V ECMO

e EraFlu + Rapiacta + Xofluza
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3/3 CXR V-V ECMO Removal

Teaching points:

Obesity as severe influenza risk
Rapid ARDS progression

VV ECMO timing

Antiviral combination therapy

61
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Case 2

- 375 - Bt - RER
 ESRD QW135 HD, AR s/p repair
* Type A aortic dissection s/p TEVAR

o [ZME - 5845 ~ IR AR E
« 4/28 THEE - ABURENS|EZ ARDS =T ICU - Eraflu
* Prone Position (+)

* Sp/c: Pseudomonas aeruginosa + Stenotrophomonas maltophilia

* Serum: Aspergillosis .Ag Positive, Index 1.236

* 5/20 Pulmonary hemorrhage: IHCA, s/p V-V ECMO

» 5/27 CTA+ TAE: Rasmussen aneurysm

* 5/31: Remove V-V ECMO, 6/10 transfer to RCC, 6/20: Tracheostomy
» 7/8: Transfer to general ward, 8/8: MBD

Bacterial coinfection ™|
APA suspicion vl
Pulmonary hemorrhag
Rasmussen aneurysm
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Severe Influenza Clinical Algori

Step1

Influenza-Like lliness

Fever, cough, sore throat, or

respiratory symptoms.

Step 8

Rescue Therapies
Initiate Prone position or
ECMO for refractory
hypoxemia.

3

Step 2 B
High-Risk Patient?

Assess age, chronic
comorbidities, or pregnancy.

Step7 ‘l‘

Escalate Support
Provide non-invasive or
invasive mechanical
ventilation.

£ High-Risk Patient Factors

Extremes of Age: Patients aged <2 years or 265 years.

Chronic Comorbidities: Cardiac, pulmonary (including
asthma), renal, hepatic, or metabolic disorders.

Immunosuppression: Caused by medication, oncology
therapies, or underlying disease.

° Pregnancy status: Pregnant or postpartum up to two

weeks.

STRESE AN - STRERER - T

thm

Step3 A

Severity Screen

p
Check for hypoxemia, shock,
or altered consciousness.
Stepé Q\
Evaluate Complications

Screen for ARDS, secondary
bacterial/fungal infections.

¥ Critical Red Flags

Severe Hypoxemia: SpO; <92% on ambient air or

progressive respiratory failure.

Clinical Shock: Refractory hypotension, prolonged
capillary refill, or signs of hypoperfusion.

Altered Consciousness: Acute confusion, lethargy, or
severe neurological changes.

Rapid Progression: Severe dyspnea within 48 hours of
symptoms onset.

1l

il

Step 4 ‘g‘
Suspect Severe Flu

Clinical presentation suggests
severe disease.

{

Step5 g\\

Antivirals Imnmediately

Empiric therapy without
waiting for diagnostic assays.

63
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