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• Post-stroke infections (UTI, SAP) are common complications

• SAP affects ~12% of patients

• Associated with high in-hospital mortality (~22%), longer hospital stay, with poorer 

long-term neurological outcomes, and higher costs

• Caused by dysphagia, aspiration, and stroke-induced immunodepression

• Typically occurs within 2 – 5 days post-stroke → key prevention window

• No dedicated evidence-based SAP guideline currently available

• Dysphagia management excluded      addressed in a separate ESO guideline *

Introduction

→



Population:  -   1-11) Hospitalised adults with acute ischaemic or haemorrhagic stroke (non-ventilated) 

    within 7 days of stroke symptoms onset

- 12-15) Hospitalised adults with SAP (ischaemic or haemorrhagic stroke; non-ventilated) 

    within 7 days of stroke symptoms onset 

Intervention - Diagnosis: 1) Standardised diagnostic criteria; 2) Chest CT or Chest ultrasound;  3) Biomarker  

Intervention - Prediction: 4) Biomarkers or Scores;       5) Biomarker / Score-guided antibiotic treatment

Intervention - Prevention: 6) Preventive antibiotic treatment;         7) Specific drugs (e.g. metoclopramid, beta-blockers);

8) Intermittent vs. continuous nasogastric tube feeding; 9) respiratory physiotherapy;

10) Early mobilisation;        11) Positioning (for unconscious patients)

Intervention - Treatment: 12) Longer duration of antibiotic treatment (>7d); 13) broad spectrum antibiotics;

14) Guided by identification of microbiologic aetiology; 

   15) Use of adjuncts (e.g. cough assisted device, breathing therapy)

Comparison: Standard treatment

Outcome: - Clinical outcomes (e.g. mRS, Barthel Index, survival) at 3 month

- Complications (e.g. vascular, other/recurent infection, seizures) 

- SAP

15 PICO Questions

Evidence-based recommendation



Evidence-based Recommendations (Prediction)

Scores and biomarkers to identify patients at risk for SAP

PICO 4 In hospitalised adults with acute ischaemic or haemorrhagic stroke (non-ventilated) 

within 7 days of stroke symptom onset, does use of clinical prediction scores or 

biomarkers, compared to not using clinical prediction scores or biomarkers, identify 

patients who will develop SAP?



Meta-analysis of the predictive performance of SAP risk scores 
in external validation

Components of risk scores for predicting SAP Predictive performance in external validation

• A2DS2 (modified version) shows the best performance

• High heterogeneity is the main limitation

• No clear evidence of publication bias



Risk-of-bias assessment and Forest plot of studies investigating 
predicting scores for SAP



Risk-of-bias assessment and meta-analysis of biomarkers in 
SAP risk prediction in external validation

Components of risk scores for predicting SAP Predictive performance in external validation

• Biomarkers show moderate and comparable performance

• High heterogeneity limits generalisability

• Evidence of publication bias for NLR and neutrophils



Expert Consensus Statement (Prediction)

Scores and biomarkers



PICO 6 In hospitalised adults with acute ischaemic or haemorrhagic stroke (non-ventilated) within 

7 days of stroke symptom onset, does preventive antibiotic treatment compared to no 

preventive antibiotic treatment reduce SAP frequency and improve clinical outcomes?

Evidence-based Recommendations (Prevention)

Preventive antibiotic treatment of SAP



Forest plot and risk-of-bias assessment of studies investigating 
preventive antibiotic therapy for SAP

SAP incidence (expert panel-diagnosed)

SAP incidence (physician-diagnosed)



Forest plot and risk-of-bias assessment of preventive antibiotic 
therapy for outcome

Favourable functional neurological outcome (mRS 0-2) at 90 days

All-cause mortality at 90 days



Forest plot and risk-of-bias assessment of preventive antibiotic 
therapy for outcome

• Large trials show no benefit of preventive antibiotic therapy (PAT) for outcome

• However, large trials do not necessarily provide high-certainty evidence (GRADE)

• Overall evidence remains insufficient for a high-certainty recommendation against 

routine PAT

• Moderate-certainty only for functional outcome (mRS 0 – 2)

• Clinically relevant residual uncertainty persist

• Further trials should incorporate clinical risk scores and biomarkers to identifying 

patients at high risk for SAP



PICO 7 In hospitalised adults with acute ischaemic or haemorrhagic stroke (non-ventilated) 

within 7 days of stroke symptom onset, does usage of specific drugs (e.g. antiemetics, 

beta-blockers, statins, acid-suppressing medication) compared to no usage of these 

specific drugs affect SAP frequency and clinical outcomes?

Evidence-based Recommendations (Prevention)

Drugs to prevent SAP – antiemetics, ß-blockers, statins…



Forest plot and risk-of-bias assessment of studies investigating 
antiemetics of prevention for SAP

SAP incidence

All-cause mortality at 90 days



Expert Consensus Statement (Prevention)

Antiemetics for prevention of SAP?



PICO 7 In hospitalised adults with acute ischaemic or haemorrhagic stroke (non-ventilated) 

within 7 days of stroke symptom onset, does usage of specific drugs (e.g. antiemetics, 

beta-blockers, statins, acid-suppressing medication) compared to no usage of these 

specific drugs affect SAP frequency and clinical outcomes?

Evidence-based Recommendations (Prevention)

Drugs to prevent SAP – antiemetics, ß-blockers, statins…



Forest plot and risk-of-bias assessment of studies investigating 
beta-blockers of prevention for SAP

SAP incidence

All-cause mortality at 90 days



Expert Consensus Statement (Prevention)

Beta-blockers for prevention of SAP?



PICO 10 In hospitalised adults with acute ischaemic or haemorrhagic stroke (non-ventilated) 

within 7 days of stroke symptom onset, do early physical treatments to address mobility, 

compared to no early physical treatments to address mobility, reduce SAP frequency 

and improve clinical outcomes?

Evidence-based Recommendations (Prevention)

Early mobilisation to prevent SAP



Forest plot and risk-of-bias assessment of studies investigating 
early mobilisation for SAP prevention

SAP incidence

All-cause mortality at 90 days

ROBINS-I risk of bias profile for non-randomised studies 



Expert Consensus Statement (Prediction)

Early mobilisation to prevent SAP



Key recommendations and suggestions of the Guideline

In patients hospitalised, non-ventilated adults with acute ischaemic or haemorrhagic stroke 

within 7d of symptom onset



Areas of future research

Diagnosis

• Establish validated, standardised criteria

Prediction

• Establish practical and highly predictive risk 

scores and biomarkers for early identification of 

high-risk patients in clinical practice

Prevention 

• Establish highly effective targeted prevention 

strategies for SAP

• Prioritize dedicated clinical trials in well-defined 

high-risk populations

Treatment

• Define optimal antibiotic choice and timing

• Develop targeted, mechanism-based 

therapies such as immunomodulatory 

interventions

Prognosis 

• Assess impact of decision-making (e.g. EoL) 

and care pathways

• Assess impact of effective measures to 

prevent SAP on neurological outcome



Conclusion

• Provides pragmatic, evidence-informed guidance for the management of SAP

• The available evidence is predominantly of low quality → many recommendations are based 

on expert consensus

• Substantial evidence gaps remain in diagnosis, risk prediction, prevention, and treatment

• High-quality studies and RCTs are urgently needed

• Future research should prioritize targeted strategies incorporating risk scores and biomarkers
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