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SARI? Nieuwe term

World Health Organization (WHO) case definition of severe 
acute respiratory infections (SARI) is anyone with an acute 

respiratory infection with symptoms within 10 days of 
presentation, cough, fever, and hospitalization. This is used 
to standardize global influenza surveillance with the caveat 

not all cases will be captured1
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1] https://www.who.int/teams/global-influenza-programme/surveillance-and-
monitoring/case-definitions-for-ili-and-sari

https://www.who.int/teams/global-influenza-programme/surveillance-and-monitoring/case-definitions-for-ili-and-sari
https://www.who.int/teams/global-influenza-programme/surveillance-and-monitoring/case-definitions-for-ili-and-sari


Human Metapneumovirus (HMPV)
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• Geen vaccin
• Ontdekt in Erasmus MC
• Geen antiviralen
• Onder diagnostiek
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Mortaliteit bij opgenomen patiënten
serieus (6%)
ICU opname tot 15% 
Co circulatie gedurende covid
Risico: stamcel, COPD, laag BMI, 
astma en COPD

Negatief RNA pneumoviridae
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RSV
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Vaccinaties
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• Pfizer: ABRYSVO bivalent subunit vaccin
• GSK: RSV F glycoprotein antigen 

(RSVPreF3) combined with GSK’s 
proprietary AS01E adjuvants

• Passieve immunisatie 
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Influenza ongeveer 2-3x zoveel in SG
RSV oudere patiëntengroep dan influenza 

COPD en maligniteit brengen een significant 
grotere odds op RSV met zich mee vergeleken met 
influenza. 

Vaker bijvangst bij bacteriële pneumonie 
(Lelyveld en Dore 2023)
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M. Pneumoniae 
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% positive

% admitted

% ICU

1% 1% 1% 0.9% 0% 0.2% 4.1% 8.1%

77.3%

11.8%

53.6%

13,3%

56.2% 41,7% 0% 83,3% 60.9% 66%

5.6% 6.7% 0% 0% 11.1% 6.5%
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Age/Sex Comorbidity Co-detections ICU admission Radiology SOFA/APACHE/SAPS II Duration ICU stay Summary

62/M Heroin abusis Stenotrophomonas maltophilia (sputum culture) Hypoxia Bi lateral cons olidation,  mul ti lobar inf iltrates , pl eural effusi on 4/82/29 14 days IMV: yes, duration 13 days
Proning: yes

66/M nsclc in active treatment Rhinovirus (PCR)
Streptococcus pneumonia
(sputum culture)

Hemodynamic instability with new onset 
SVT

Interlobar septa thickening ,  pleural effus ion,  g round g las s  
opacities  

1/52/24 1 day IMV: no
NIMV: no
Hemodynamic instability (new onset arrhythmia) 

72/M Diabetes mellitus  type 2, 
smoking

none Hypoxia Bi lateral cons olidations 4/59/36 4 days IMV: no
NIMV: High flow  nasal canula
ROX at admission 3.61

18/M Wilms tumor at age 1 none Hypoxia Ground gl ass , bilateral cons oli dations ,  tree in bud 4/39/17 7 days IMV: yes, duration 6 days
Proning: yes (non-responder)
NIMV: High flow nasal canula
ROX at admission: 2.8 

50/F none Bordetella pertussis (PCR NP/OP swab) Hemodynamic instability with new onset 
SVT

C onsol idati on rig ht lower lobe 1/39/36 1 day IMV: no
NIMV: no
Hemodynamic instability (new onset arrhythmia) 

29/M West  syndrome with tetraparesis none Hypoxia Retro cardiac cons olidation 4/26/12 2 days IMV: no
NIMV: yes,
48 hours of high flow nasal canula 
ROX at admission: 5.47

60/M none none Hypoxia Left peri hi lar consol idati on 1/49/18 5 days IMV: no
NIMV: yes, 108 hours of  high flow nasal canula
ROX at admission: 3.26

48/M smoking Adenovirus (PCR NP/OP swab) Upper airway obst ruction no pul monary patholog y;  soft tis sue enlarg ment nog  abces s,  
s ig ns of s inus itis  

5/25/22 3 days IMV: yes, Upper airway obstruction. Duration 48 hours

43/M none Rhinovirus (PCR NP/OP swab) Hypoxia cons olidations  rig ht l ower l obe and mi dlle l obe and left l ower 
lobe

1/38/18 6 days IMV: no
NIMV: 5 days  of high flow nasal canula
ROX at admission: 7.46

77/M Organizing pneumonia none Hypoxia Ri ght lower mi ddle and upper lobe new cons olidations , pl eural 
effus ion ri ght 

2/79/24 6 days IMV: no
NIMV: 5 days  of high flow nasal canula
ROX at admission: 5.17

27/F none none Hypoxia cons olidation left lower lobe 2/25/9 5 days IMV: no
NIMV: 4 days  of high flow nasal canula
ROX at admission: 8.61

26/M none none Hypoxia Reticonodular cons olidi ations  rig ht lower lobe 4/37/22 7 days IMV: yes, duration 4 days
NIMV: yes

36/M none none Hypoxia C onsol idati on rig h lower lobe and peribronchial cuff ing 4/41/17 11 days IMV: no
NIMV: High flow  nasal canula
ROX at admission: -

44/M Coeliac disease none Hypoxia Bi lateral cons olidations 3/45/20 19 days IMV: yes, duration 9 days
Proning: yes
NIMV: yes

36/M none none Hypoxia Reticonodular cons olidations  in the lower lobes 4/46/21 5 days IMV: no
NIMV: high flow  nasal canula

29/F Colitis Ulcerosa none Hypoxia Bi lateral patchy  consol idati ons 3/51/21 2 days IMV: no
NIMV: high flow  nasal canula

65/M Heart failure, OSAS, chronic renal 
insufficiency, diabetes mellitus 
type 2

SARS-CoV-2 (PCR NP/OP swab),  St reptococcus pneumonia (pleural 
fluid and blood culture)

Hemodynamic instability C onsol idati on left lower lobe with pleural effus ion 5/79/37 1 day IMV: no
NIMV: no

Table 2 in depth case description and radiology findings 





The ‘usual’ three suspects

Seizoen- Pandemische- Vogel-



Flu cijfers

• 10% symptomatisch 750 
miljoen infecties

• Daarvan 5 miljoen 
gecompliceerde gevallen (+/- 
0.75%)

• Half miljoen doden (0.1%)

Bron: CDC 



Flu snapshot
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• Anti-virals (oseltamivir, baloxavir) 
• Vaccinaties (trivalent, quadrivalent, 

mrna?)
• Diagnostiek: PCR of direct antigen; 

serologie uitdagend
• Risicogroepen: 65+, diabetes, 

immuungecompromitteerd



American Journal of Public Health in 1999 Valdez et al.



3x
Orzeck et al 
2007
Muller et al 2005
Goeijenbier et al 
2010



4x
Allard et al 2010
Gomez et al 
2021



2x
Koziel et al 1995
Joshie et al 1999
Gupta et al 2007



2x
Valdez et al 2009
Gomez et al 
2021
Mertz et al 2013



Infection in general? 

• Hazard ratios for death reached 1.9–2.9 for infections (excluding pneumonia) and 1.4– 1.9 for pneumonia 

• Tuberculosis tends to be more severe, with higher incidence of multidrug resistance in persons with diabetes 
mellitus and especially in those with poorly controlled diabetes mellitus 

• The risk of developing tuberculosis increased among persons with DM with increasing number of diabetic 
complications or a higher Diabetes Complications Severity Index 

• Although less strongly documented, persons with DM are considered at increased risk of developing severe 
bacteremia, especially upon Streptococcus pneumoniae infection, Staphylococcal aureus pneumonia, and 
pneumonia caused by gram- negative bacteria or fungi 

• Many studies did not distinguish between type 1 and/or type 2 diabetes mellitus. 

• Biggest potential bias often are other comorbidities and/or obesity 



A bidirectional relationship?

Perakakis et al 2023 
Mechanisms and clinical relevance of 
the bidirectional relationship of viral 
infections with metabolic diseases

Lancet Diabetes & Endocrinology



Infection

IFNγ ↑ Glucose

Euglycemia

Liver IR

Obesity

Muscle IR

↑ ↑

Insufficient

Loss of glycemic control (DM2)

Hyperinsulinemia

Pancreas

Šestan Immunity
2018
Wensveen lab 2023



Glycemic Variability in Diabetes Increases the 

Severity of Ifluenza in vitro and in vivo 

(Marshall et al Mbio 2020 and Hulme et al. 2022 

and 2024)

Hba1C directly correlated to influenza severity 

and hampers the CD8 T cell response 

(Hulme et al 2024) 



Thromboembolic complications

• Flu vaccination given during STEMI presenation results in better 
survival (Frobert et al 2021 Circulation) 

• Known up to 3 fold increased risk of MI in weeks following respiratory 
infection. Strongest during flu season.
 (Warren-Gash et al. 2012 JID)

• Consistent association between MI & flu and MI and RSV
(Kwong et al 2018 NEJM; Foster et al.2013 Epid. Infect; Barnes BMJ 
2015)

• In patients with diabetes, influenza vaccination was associated with a 
reduced risk of all-cause death, cardiovascular death, and death from 
AMI or stroke. (Modin et al Diabetes Care 2020)



Interventional data

Meta-analysis of 5 trials ( n = 292 383  OR 0.574-0.931 vaccin/ no vaccin 

(Loomba et al. 2012 JCPT)

Influenza vaccination

0.59 (0.34-0.86)300 vaccination2004FLUVACS

0.55 (0.29-0.99)650 vaccinations2008FLUCAD
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Waarom?



• Tropisme

• Receptor 

• Immuunrespons & virale load 



v

PULMONARY EPITHELIAL-ENDOTHELIAL 

BARRIER

Short & Goeijenbier 2016
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Von Willebrand factor activity
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D-Dimer
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D-dimer & Thrombin-antithrombin complexes
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Lendrum staining for fibrin depsosits 







• 20 patiënten met CTa bewezen longembolie
• 15 patiënten zonder Cta bewezen longembolie
• Geselecteerde gezonde controles
• IC cohort eerste en tweede COVID “ golf”
• D-dimeer beschikbaar en beademingsinstellingen
• TGT op PBMC’s met name geïnteresseerd in monocyten









Groep van 15 patiënten zonder positieve CTa



Toch meer thrombine dan HC maar geen LE?

• Niet meer gescand
• 1 scan negatief = negatief?
• Thromboflebitis
• Bekende maligniteit
• Behandeling met DOAC obv AF 
• Hoe goed is een CTa in het aantonen van locale longtrombose itt

embolie?



Uitdagingen in preventie



• inactivated influenza vaccine 
[IIV], recombinant influenza 
vaccine [RIV], or live attenuated 
influenza vaccine (LAIV)

• No preference is expressed for 
any influenza vaccine over 
another

• Both trivalent (three-
component) and quadrivalent 
(four-component)

https://www.cdc.gov/flu/about/qa/nasalspray.htm
https://www.cdc.gov/flu/about/qa/nasalspray.htm


Antivirals?

• Oseltamivir, Zanamivir and Peramivir
• Pre- and post-exposure prophylaxis 



• Accelerates clinical symptom alleviation, reduces risk of lower 
respiratory tract complications, and admission to hospital  

• Especially indicated for severe cases or those with co 
morbidities



Future development 

• MRNA platform
• Co-administration (COVID-FLU-RSV) or combined vaccine
• Role in prevention of DM complications or DM itself 
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