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Severe influenza
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WHO is at RISK?

e At risk

* Age 65 years or more

* Immunocompromising conditions
Cardiovascular disease
Neurological disease

Chronic respiratory disease

* High risk
* Age 85 years or more
* Any age + multiple major risk factors

Table 4. Persons Who Are at High Risk of Complications From Influenza

Persons at High Risk of Complications
Children aged <b years, and especially aged <2 years
Adults aged =65 years

Persons with chronic pulmonary (including asthma), cardiovascular (except
hypertension alone), renal, hepatic, hematologic (including sickle cell di-
sease), or metabolic disorders (including diabetes mellitus) or neurologic
and neurodevelopment conditions (including disorders of the brain, spinal
cord, peripheral nerve, and muscle such as cerebral palsy, epilepsy [seizure
disorders], stroke, intellectual disability [mental retardation], moderate to
severe developmental delay, muscular dystrophy, or spinal cord injury)

Persons with immunosuppression, including that caused by medications or
by HIV infection®

Women who are pregnant or postpartum (within 2 weeks after delivery)

Children and adolescents through 18 years who are receiving aspirin- or
salicylate-containing medications and who might be at risk for experienc-
ing Reye syndrome after influenza virus infection

American Indian/Alaska Native people®

Persons with extreme obesity (ie, body mass index =40 kg/m?)

Residents of nursing homes and other chronic care facilities

Clinical practice guideline for influenza, WHO, 2024
IDSA, 2018



Diagnosis
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Management

* Antiviral treatment.
* Supportive and symptomatic care.

Clinical practice guideline for influenza, WHO, 2024
IDSA, 2018



Antiviral treatment
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Oseltamivir Peramivir Zanamivir Baloxavir
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Antivirals for treatment of severe influenza: a systematic |
review and network meta-analysis of randomised controlled
trials |

Ya Gao, Gordon Guyatt, Timothy M Uyeki, Ming Liu, Yamin Chen, YunliZhao, Yanjiao Shen, Jianguo Xu, Qingyong Zheng, Zhifan Li, Wanyu Zhao,

Shuyue Luo, Xiaoyan Chen, JinhuiTian, Qiukui Hao h

Study results and measurements Absolute effect | Mean Certainty Summary
estimates, mean | difference in effect
duration in days | (95% Cl) estimates
Oseltamivir vs standard care ~ The lower the duration of 3-37 vs 5:00 -1.63 Low™t Oseltamivir might reduce duration of
or placebo hospitalisation, the better the (-2-81to-0-45) hospitalisation

result; based on data from
104 participants in two studies

Peramivir vs standard careor ~ The lower the duration of 3-27 vs 5-00 -1.73 Low™ T Peramivir might reduce duration of

placebo hospitalisation, the better the (-3-33t0-0-13) hospitalisation
result; based on indirect evidence

Oseltamivir vs peramivir The lower the duration of 3-37vs3-27 0-10 Low™ T There might be little or no difference
hospitalisation, the better the (-0-98t0 1-18) between oseltamivir and peramivir
result; based on data from for duration of hospitalisation

122 participants in one study

GRADE=Grading of Recommendations Assessment, Development and Evaluation. *Rating decreased by one level for risk of bias. TRating decreased by one level for
imprecision.

Table 3: GRADE summary of findings for duration of hospitalisation for different comparisons

Lancet. 2024; 404: 753-63
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Corticosteroid treatment in critically ill |
patients with severe influenza pneumonia: a |
propensity score matching study
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Corticosteroid

* Avoid

- BRIEAE MG REK
. GBS BEE
 COPD

e Adrenal insufficiency
» Refractory septic shock
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Clinical practice guideline for influenza, WHO, 2024
IDSA, 2018



Bacteria co-infection?
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Clinical practice guideline for influenza, WHO, 2024
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A Clinical course of IAPA and CAPA

Influenza
virus

SARS-

Host risk factors for aspergillosis
(non-exhaustive)

« Immunosuppression

Startpoint of ICU stay
f_/%

IAPA diagnosed (>70% within 48 h after ICU admission)

CAPA diagnosed (median 6-8 days after ICU admission)*

Start anti-inflammatory

Aspergillus

ICU discharge

P

fungal spores

Environmental
Aspergillus burden

Diagnostictesting

1 Bronchoscopy and BAL
[ Radiology

[ Blood

Germination and
colonisation

g i and antiviral thera
.Age Py
Viral replication | yng inflammation /
Antifungal
immunity
Inhalation Tissue-invasive w Angioinvasive

aspergillosis aspergillosist

50% of IAPA
Approximatively
20% of CAPA

BAL culture, galactomannan, or PCR positive

Tracheobronchial lesions visible on bronchoscopy (if IATB present)

< Bronchial wall thickening or nodules on chest CT+

Serum galactomannan positive

(Reverse) halo sign, cavitationst

I

Death
(approximately
50%)

Lancet Respir Med 2024; 12: 728-42



Survival IAPA versus no IAPA
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Number at risk — IAPA 34 24 20 12
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p = 0.028

Janssen et al. Critical Care (2026) 30:183



Thromboembolism

0.5 Log Rank test, p<0.001 Patient Group
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FIGURE2 | Time to the occurrence of thromboembolic events in the patients with severe influenza or severe noninfluenza CAP admitted to the

ICUs.
Influenza and Other Respiratory Viruses, 2024; 18:e13354



Thromboembolism

TABLE 4 | Impacts of acute TE events on patients’ outcomes.

Severe influenza

With TE Without TE

events n =23 events n =85 p-value
Use of mechanical 23 (100%) 51 (60%) <0.001*
ventilation
Length of mechanical 20.52+13.98 15.44+16.78 0.009*
ventilation (days)
ICU stay (days) 34.47+28.53 14.44+8.54 <0.001*
Hospital stay (days) 26.87+26.03 21.64+16.78 0.707
ICU mortality 5(21.7%) 8 (9.4%) 0.07864
28-day mortality 7 (30.43%) 13 (15.29%) 0.097
90-day mortality 11 (47.83%) 13(15.29%) 0.001*

Influenza and Other Respiratory Viruses, 2024; 18:e13354






3 2 F October, 2025

T2DM poor control (last HbAlc: 8.5%), HTN. BMI 27.5 kg/m?.

* Fever, cough, general soreness and wé
* Contact history: father-in-law, colleag
* Cluster history: she and her kids all ha

e Gasping at arrival.
* Influenza A rapid test: positive.



Transferred for VV-ECMO

iEeE | S77REE | AR | npnk | §EE [ SPO2 | GCS

103 73 9 30 377 71 3
Blood Gas
pH: 7.41 (7.35-7.45)
pC02: 25 * mmHg (35.9-45.8)
p02: 73 * mmHg (75.8-100.8)
HCO3-act: 15.8 * mmol/L (18.8-23.8)
tCo2: 16.6 * mmol/L (22.8-29.9)
BEvt: -7.7 mmol/L (-2.8) - 3.@
02SAT. : 95 % (95-98)
Hct: 29 %
Fio2 () - 1.0 (6.21-1)
Pa02 /FI02 : 73 * mmHg(kPa) (400-500)
Na : 139 mmol/L (136-146)

K 3.8 mmol/L (3.5-5.1)




I aVF ¥
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25mmls 10mm/mV  40Hz 10.1.8 12SL 241 CID: 1 SID: K11387772 EID: 137 EDT: 01:15 2025/10/08 TH&T:

Bedside echo: global hypokinesia, EF around 40%.
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Initial diagnosis

* Influenza A pneumonia with ARDS, hypoxic respiratory failure s/p
ETT with MV, then VV-ECMO.

* Heart failure, secondary Ml or myocarditis related.

Treatment

* Peramivir for 5 days.
* Piperacillin/Tazobactam and levofloxacin for severe CAP coverage.
* Lung protective strategy for ARDS.



Hospital day 2

=
[
# a
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R gty AR R
- S &

Piperacillin/Tazobactam

Levofloxacin

Hospital day 3

S.endotracheal tube Culture

HEAE .

ESHE :

Mo growth to date

Gram stain:Not found
Neutrophil:2+
Epithelium cell:<1/186x

Hospital day 4

Hospital day 5

Remove ECMO



Echocardiography (Hospital day 5)

* LV apical hypokinesia with borderline LV contractility. EF: 52.5%.

* Grade | diastolic dysfunction.
* Mild MR/PR/TR.



Hospital day 6 Hospital day 8 Hospital day 10 4 days after discharge

Extubation Hospital day 15
Discharge



Final diagnosis

* Influenza A pneumonia with ARDS, hypoxic respiratory failure s/p
ETT with MV, then VV-ECMO.

* Heart failure, secondary Ml related.



66 IVl, heavy smoker

CAD s/p PCl with stenting, HTN, COPD under triple therapy. BMI 40.1 kg/m?.

* Productive cough for 2 days, fever and SOB for 1 day.
e Contact history: grandson had URI symptoms 1 week ago.

e Gasping at arrival.

* Bilateral wheezing breathing sound.

IGEL:

AT

A

B

SiEdd > [A]

=2

SPO2

GCS

202

105

140

40

November, 2025



BElood Gas

oH: 7.11 * (7.35-7.45)
pC02: 97 * mmHg (35.8-45.0) |
p02: 86 mmHg (75.9-180.8)
HCO3-act: 38.8 * mmol/L (18.8-23.8)
tCol2: 33.8 * mmol/L (22.8-29.8) |
BEvt: -1.1 mmol/L (-2.8) - 3.8
02SAT. : 92 * % (95-98)

Hct: »65 %

Fio2 (FRigEiA) - 1 (6.21-1) |
Pa02/FI02 : 86 * mmHg(kPa) (400-500)

Na : 136 mmol/L (136-146)

K 4.1 mmol/L (3.5-5.1) ‘
EEIeE HEAE

Influenza A antigen : Positive *




Initial diagnosis

* Influenza A infection complicated with COPD AE, hypercapnic
respiratory failure s/p ETT with MV

Treatment

* Peramivir STAT
* Amoxicillin/Clavulanic acid for COPD AE empiric coverage
* Methylprednisolone, bronchodilator and full sedation for COPD AE



Hospital day 11

e Extubation followed by BiPAP




Hospital day 12

* Left leg swelling.

* Left femoral vein DVT.
* On heparin pump.

* Family hesitating about IVC filter
and thrombectomy.




Hospital day 16 Pulmonary embolism

* PEA...
* s/p ECPCR 41mins




Hospital day 24 Expired...

* Right thalamic ICH, with IVH and
mild secondary SAH.

* Hypoxic-ischemic encephalopathy.




3 6 IVI Feb, 2025

New-diagnhosed anaplastic large cell ymphoma

e Just receive 15t BV-CHP and brentuximab.

 Admitted to ICU due to tumor lysis syndrome, improved after
supportive care.

* VRE bacteremia, catheter infection related.

* Unresolved fever with progressive dyspnea!

2025-02-26 (=)/ 2025-02-27 () 2025-02-28 (H)/ 2025-03-01 (73)/ 2025-03-02 (B)/ 2025-03-03 (—)/ 2025-03-04 ()
12 13 14 156 16 17 18
at 14 : 48 32 MICU-13 at08 : 52 &8 MICU-16
9 [ 13 |17 21 8 (13 | 17 | 21 9 13 |17 21 9 (13 |17 | 21 9 |13 [ 17 | 2 9 (13 |17 | 21 | 1 5 |9 [ 13 | 17 | 2




Influenza A RNA :Positive

Gram’s Stain

Gram stain:Not found
Neutrophil : 2+
Epithelium cell : 1-9/186x

Peravimir for 5 days due to immunocompromising condition.



HEAE

Lung, RB3, biopsy, fungal infection.

fm i
The specimen submitted consists of a tissue fragment measuring ©.3x
8.2x0.1 cm. in size fixed in formalin.

Grossly, it is tan and elastic.

All for section.

Microscopically, it shows necrotic debris and fungal spores a

nd hyphi which are highlighted by PAS and GMS staining. Please corr

elate with clinical picture and culture result.
Aspergillus antigen(BAL): Positive ( 9.4) (Megative,<8.5)

Sputum Fungus Culture
= EaR A i EE SBAL

HENE .

Aspergillus fumigatus

Gram's stain:Mold



Diagnosis

* Influenza A pneumonia with respiratory failure.

* Proven invasive pulmonary aspergillosis.






Take Home Message
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Thankyou.
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