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Pneumonia complicating stroke

≤7 days

Non-modifiable risk factors
• Age

• Stroke location

• Pre-stroke disability

Modifiable risk factors
• Stroke severity

• Dysphagia

• Immunity

• Oral bioburden

Worse clinical 

outcomes

ACUTE 

STROKE

Kishore A et al, 2015; Gittins M et al, 2023; Lobo Chaves MA et al, 2023
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Which interventions, when and how (and how long)? 

ACUTE REHABILITATION COMMUNITY



What is CHOSEN?

CHlorhexidine Or toothpaSte, manual or powered brushing to prEvent

pNeumonia complicating stroke (CHOSEN): a 2x2 factorial randomised

controlled feasibility trial

Patient and public involvement

Feasibility trial

Process evaluation



Objectives

1. Can planned recruitment of study sites and patients be achieved within the 
required timescale?

2. What proportion of eligible patients will participate and complete the study?

3. Will participants adhere to the allocated OHC treatments?

4. Are the OHC treatments acceptable to patients, their carers and staff?

5. Are the OHC treatments well-tolerated by patients?

6. What are the facilitators and barriers to delivery of the OHC treatments and the 
education/training?

7. How appropriate are the outcome measures and can they be collected?



Ischaemic stroke or ICH
Aged ≥18y
Dysphagic

<24h of admission
≥1 natural tooth

Chlorhexidine 
gel 1%

Chlorhexidine 
gel 1%

Non-foaming 
toothpaste

Non-foaming 
toothpaste

Discharge 
from 

inpatient 

stroke 
services

3 months
Follow-up

CHOSEN trial design

PPI

Staff training and education

Process evaluation



6-10 Oral 
healthcare 

champions on 
each unit

Complete  
online 

training

Face-Face 
training

Other nursing 
and HCA ward 

staff 

Supervised 
brushing 

demonstration 

Support in 
delivering oral 

healthcare 
treatments to 

study participants

CHOSEN stroke unit staff education and training

Competencies 
achieved 

CHOSEN 
“lite”

training
Smith CJ et al, 2017



Data collection and outcome measures

Study 
entry

Day 7-10 Discharge 3 months

Age, Sex Stroke subtype
NIHSS score
Vascular risk factors 
Medications
Pre-stroke mRS 
THROAT
Number of natural teeth 
denture status 
GOHAI
Nutrition status

THROAT
GOHAI
Swallow & nutrition
Incident pneumonia
Antibiotic doses
SAEs & AEs

Fidelity/adherence
Tolerability
GOHAI
EuroQoL-5D-5L
mRS
Length of stay
Discharge destination
Incident pneumonia
Antibiotic doses

Survival
mRS
Mouth care

Swallow & nutrition
Incident pneumonia
SAEs & AEs

WEEKLY

NIHSS: National Institutes of Health Stroke Scale; mRS: modified Rankin Scale; GOHAI: General Oral Health Assessment Index; SAE: Serious Adverse Event; AE: Adverse Event 



GO ≥3 sites

REVIEW 2 sites

STOP 1 site

Recruitment and set-up of participating sites

Date training 

started Green light

Salford 07/10/2021 05/01/22

Fairfield 21/09/2021 12/01/22

Preston 02/09/2021 13/01/22

Whiston 29/10/2021 19/01/22

All 4 sites were set-up 

with training completed 
over a 3-4 months period



Screened n=626

Consented n=101

Randomised n=101

Day 7-10 follow-up n=97

3 month follow-up n=89

Ineligible n=478

Eligible declined n=31
Eligible not recruited n=16

Withdrawn n=4

CH-MAN n=0
CH-POW n=2

TP-MAN n=2

TP-POW n=0

Withdrawn n=8 or lost to 
follow-up

CH-MAN n=3

CH-POW n=1
TP-MAN n=2

TP-POW n=2

CH-MAN 

n=25
CH-POW 

n=24

TP-MAN 

n=26

TP-POW 

n=26

CH-MAN 

n=25

CH-POW 

n=22

TP-MAN 

n=24

TP-POW 

n=26

CH-MAN 

n=22

CH-POW 

n=21

TP-MAN 

n=22

TP-POW 

n=24

Study flow chart

n=148 eligible

n=132 eligible approached
n=101 (77%) recruited

n=89 (88%) completed 

follow-up
No differences in 
withdrawals between 

allocated groups

Criteria  (%)

GO ≥60

REVIEW 40-59

STOP <40



Patient recruitment

Criteria  (%) Actual number

GO ≥85 ≥102

REVIEW 42-84 51-101

STOP <42 <50

Target = 120

Actual = 101 
Around 8 participants/ month

Green light First patient 

recruited

Total number 

recruited 

Salford 05/01/22 21/01/22 37

Fairfield 12/01/22 07/02/2022 26

Preston 13/01/22 10/03/22 20

Whiston 19/01/22 07/02/22 18



Characteristics of participating patients

Characteristic

Age (y)* 76 (65, 84)

Female 44 (44)

Ischaemic stroke 80 (79)

NIHSS* 10 (5 ,18)

Number of teeth* 18 (11.5, 20)

Dentures 28 (28)

THROAT score* 3 (2, 5.25)

GOHAI* 31 (29, 34)

BMI Pre-stroke* 26.35 (22.57, 31.07)

Pre-stroke mRS 0-2 72 (72)

Characteristic

Comorbidities

Hypertension 60 (59)

Peripheral vascular disease 5 (5)

Coronary artery disease 7 (7)

Atrial fibrillation 20 (20)

Diabetes mellitus 28 (28)

Previous stroke 22 (22)

Dyslipidaemia 18 (18)

Chronic lung disease 10 (10)

Current smoker 20 (20)

All are n (% ) except *Median (IQR)

No differences between 

participating sites or 
between allocated 
treatment groups



Adherence to allocated treatment 

Criteria  (%)

GO ≥90

REVIEW 70-89

STOP <70

91% adherence 

overall
No significant 
difference between 

allocated groups
Main reason was 

participant declined

Adherence 

(%)

7-10 days 85

Weekly to 3 months 92

Discharge 92

3 months (inpatient) 100

Adherence 

(%)

CH-MAN 94

CH-POW 84

TP-MAN 87

TP-POW 80



Safety

Number (%) 

SAEs

Salford 8 (42)

Fairfield 2 (11)

Preston 5 (26)

Whiston 4 (21)

• n=19 Serious adverse events (SAEs) 

in 16 patients 
• n=119 Adverse events (AEs) in 47 

patients

• No differences in SAEs between 
allocated groups or sites

Number (%) 

of SAEs

Number (%) 

participants 
with SAEs

CH-MAN 3 (16) 3 (19)

CH-POW 7 (37) 7 (44)

TP-MAN 3 (16) 2 (13)

TP-POW 6 (32) 4 (25)

SAE n

Pneumonia/ sepsis 5

Other infection/ sepsis 3

COVID-19 1

Venous thromboembolism 2

Seizure 1

Neurological deterioration

Massive intracranial 

haemorrhage

1

Hydrocephalus 1

Recurrent severe stroke 1

Deterioration to end of life care 2

Cardiac arrest 1

Syncopal episode 1



Collection of outcome measures

Criteria  (%)

GO ≥80

REVIEW 65-79

STOP <65

mRS was collected in 

≥80%
THROAT and GOHAI 
also generally ≥80%

Data collection at the 

discharge timepoint 
and EQ5D5L less 
complete



Exploratory secondary outcomes: mRS

No significant 

difference in 
distribution of 
mRS between 

allocated 
treatment 

groups



Exploratory secondary outcomes: pneumonia

No significant 

difference in incident 
pneumonia between 
allocated treatment 

groups



Other exploratory secondary outcomes

• THROAT

• GOHAI

• EQ5D5L

• ?LoS

• ?Discharge destination

No significant 

differences 

between allocated 

treatment

groups



Conclusions 

• CHOSEN met a priori quantitative feasibility criteria

• No safety concerns

• No differences in any outcomes between allocated groups

• Further learning from process evaluation 

• Definitive phase 3 multicentre trial required
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