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Study Summary 
Study Title Reducing respiratory infections in primary 

care: the Immune Defence Study 
 

Internal ref. no. (or 
short title) 

Immune Defence Study  

Study Design Randomised 4-arm trial  

 Objective  How measured 

Primary research 
question 

Do each of the trial interventions (Vicks 
First Defence nasal spray, saline nasal 
spray, or support physical activity and 
stress management) reduce the number 
of days in total due to respiratory tract 
infections (RTIs) over 6 months, when 
compared with usual care  

Online proformas: (Self-
reported RTIs using 
validated proformas 
monthly, at 3, 6 and 12 
months) 

Secondary research 
questions 

Do each of the trial interventions  reduce 
the number of days of illness rated 
moderately bad or very bad due to 
respiratory tract infections (RTIs) over 6 
months, when compared with usual care  
 
Do the trial interventions reduce the  
incidence of RTIs? 
 
 
Do the trial interventions reduce health 
service contacts for RTIs? 
 
Do the trial interventions reduce RTI-
related hospital admissions? 
 
Do the trial interventions reduce health 
service resource use (and, if so, are they 
cost-effective)?  
 
Do trial interventions reduce antibiotic 
use for RTIs? 
 
 
 
Do the trial interventions reduce the 
incidence of COVID-like illness? 
 
Do the trial interventions reduce the 
incidence of confirmed COVID-19 
infections? 
 

Online proformas: (Self-
reported RTIs using 
validated proformas 
monthly, at 3, 6 and 12 
months) 
 
Online proforma  
 
 
 
Online proformas and 
medical record review 
 
Online proformas and 
medical record review 
 
Online proformas and 
medical record review 
 
 
Online proformas and 
medical record review 
 
 
 
Online proformas 
 
 
 Online proformas 
(reporting testing as part 
of normal management 
COVID-+ve or COVID--ve); 
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Inclusion criteria • Age ≥18 years with either a comorbid risk condition or a history of 3 
or more RTIs in the past year AND 1 or more RTIs in a normal year 

• Age >65 years AND 1 or more RTIs in a normal year (criterion 
removed for season 3) 

• Has access to the internet 
 

Exclusion criteria • Terminal illness/palliative care; 
• Living with dementia 
• Living in residential care 
• Pregnancy or breast-feeding;  
• Pituitary adenoma/resection. 
• Regular use of Vicks First Defence or similar nasal sprays for 

respiratory infection control in the last 6 months 
• allergy to nasal sprays; 
• Living in the same household as another participant 
• Previously involved in RECUR development work 

  
Intervention groups Patients randomised to 1 of 4 treatment groups:  

Microgel nasal spray (Vicks First Defence) 
Saline nasal spray 
Lifestyle intervention (support for physical activity and stress 
management) 
Usual care (brief advice) 

Planned Size of Sample 
(if applicable) 

15000 

Follow up duration (if 
applicable) 

12 months 

Planned Study Period August 2020 – October 2023 

Total number of sites Up to 200 GP practices 
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Lay summary 
 

A range of viruses circulate each winter and cause respiratory infections (RTIs) (the viruses that 
causes colds, sore throats, sinus, chest or ear infections, flu).  These can lead to people being off 
work, to seeking help from the NHS, and to be admitted to hospital in winter months. The combined 
effect of both the normal winter viruses (and also the COVID virus in the current pandemic) are likely 
to cause major problem for the NHS not only during the coming 2020-21 winter season but in 
subsequent years. There is promising evidence that using nasal sprays, or alternatively reducing 
stress and increasing exercise, could help people’s immune defences, reduce the number of people 
getting infections, reduce how severe illnesses are and how long they last. 

The NIHR has funded the RECUR Programme to develop and trial interventions to find out if they 
reduce the incidence of infections. We have developed a website called Immune Defence which will 
help us to see if using nasal sprays or getting more physically active and reducing stress can help 
people get fewer and less severe infections. We have involved both a range of patients and also 
patient representatives as collaborators in the design of our study to help ensure the procedures are 
relevant and appropriate to patients.  We had planned a large feasibility study this year in the 2020-
21 winter season, and a full trial in a ‘normal’ year in the 2021-2023 winter seasons. However, the 
stage of development this year and our previous experience of running large similar trials suggests 
that instead of the feasibility study  we can move to a larger full trial straight away among at risk 
groups so that we generate a sizeable sample during the pandemic.  

This study will involve approximately 200 GP practices and up to 15000 patients who are at risk from 
respiratory infections.  Patients will be invited to take part in the study through invitation letters 
from their GP surgery. Those who are interested in taking part will be asked to register online and to 
answer some questions to ensure the study is right for them. Eligible patients will be randomised to 
one of the following groups for 12 months:  i) A microgel nasal spray (Vicks First Defence)  ii) Saline 
nasal spray, iii) Getting Active and Reducing Stress or iv) Usual Care. Participants will be asked to 
complete monthly questionnaires for 12 months, and more detailed questionnaires at 3, 6 and 12 
months about any infections and about their general health. Patients happy to do so will complete a 
daily diary of symptoms if they do become unwell to give a more detailed understanding of the 
course of each illness. A sample of patients and healthcare practitioners will be asked to take part in 
a telephone interview about their experiences of taking part in the trial.   

  



  

 
 

7 | P a g e  
Immune Defence protocol v8.2 18-9-2023 (redacted).docx 
ERGO: 56474  REC: 20/SS/0102  IRAS: 288431  

Study flow chart 
Practices identified:

•  Approximately 200 GP practices nationally

Patient identification

Consent and Screening
• Patients will visit IMMUNE DEFENCE study website and register

• Online consent and screening to assess eligibility.

Baseline measures and Randomisation:
•  Baseline questionnaires completed online 

•  Randomisation stratified into three strata I) risk factors alone ii) risk factors plus recurrent RTIs
iii) recurrent RTIs alone

Gel-based Nasal 
Spray

N=3750

Saline Nasal Spray 
 N = 3750

Getting Active and 
Managing Stress 

N=3750

Usual care 
plus brief advice

N=3750

Patient illness diaries (during infections) – paper based - optional
Monthly questionnaires – online

Primary outcome assessment online (6 months)
Qualitative interviews with purposively sampled participants also conducted during first six months

Outcome assessment online (12 months):
(plus medical notes review)

GP practice recruitment
• Practice database searches and letter of invitation and PIS sent by practice 
• Opportunistic recruitment via consultations with GP or practice nurse
• Study advertisement posters within practices 
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1 Background 
 Introduction: ‘Non-pandemic’ winters 

Most people suffer a respiratory tract infection (RTI) each year and they are the most common 
reason for sickness absences (34 million days; ONS, 2016). Both upper respiratory infections (URTI – 
colds, sore throat, sinusitis) and lower respiratory infections (coughs, chest infection bronchitis, 
pneumonia) are caused in most cases by viruses – commonly rhinoviruses, coronaviruses, influenza 
viruses and Respiratory Syncytial Virus (RSV) 1. Whilst RTIs are such a common health problem, 
individuals with recurrent infections are a higher initial priority: they have more days of illness, more 
severe illness, worse quality of life and higher work absence.2-4 

The majority of patients attending their GP with RTIs are prescribed antibiotics5 6 and primary care 
antibiotic use is strongly related to the threat of antibiotic resistance7.   Prescribing antibiotics 
‘medicalises’ illness8 9: those with recurrent infections are more likely to return (IRR 2.55) for further 
antibiotics8, resulting in an estimated 35% of all new antibiotic prescriptions for LRTI annually, and in 
maintaining a longer cycle of re-attendance and re-prescribing. The DESCARTE (sore throat) cohort 
study (n=11,950)10  reveals very similar findings. 

 COVID-19 pandemic 

The pandemic is caused by a coronavirus SARS-CoV-2 which is closely related to both the virus which 
caused the SARS outbreak in 2003 and is a cousin to the coronaviruses which cause ‘normal’ coughs 
and colds. The range of ‘normal’ respiratory viruses have also been circulating during the pandemic – 
and most patients with viral infections presenting with ‘COVID-like’ infections do not have COVID-19 
related illness even when they are admitted to hospital11, and those who do have confirmed  COVID-
19 illness  also commonly  have co-infections with other viruses12.  

 Simple non-specific measures to modify the physical environment of respiratory 
viruses: the role of temperature and pH in lowering the size of the viral inoculum 

Respiratory infections are more common in the winter months in part due to the fact that most 
viruses including coronaviruses stay viable on cold surfaces longer than they are viable on warmer 
surfaces13, and also that reflex cooling of the nasopharynx when people have colder hands or feet 
will allow viruses to become established in the nasopharynx and cause illness more easily14. An 
intervention based on temperature modification is difficult, but modifying pH is possible.  Low pH 
inactivates a wide range of common respiratory viruses including influenza, rhinovirus and 
coronaviruses 15 16 17-19. Even if not all virus is inactivated, low pH should reduce the size of the viable 
viral inoculum, and a range of evidence from both human and animal studies suggests that reducing 
the size of the viral inoculum reduces both the incidence and severity of infections20 21. The empirical 
evidence for the impact of pH is borne out in animal models where lowering the pH in the upper 
airway has been shown to modify disease severity, and the impact on severity is enhanced by the 
addition of a gel/polymer formulation18.  Thus it seems plausible that nasal sprays that include a 
buffering of pH but also a gel/polymer could act on a range of viruses that cause RTIs including 
coronaviruses. Vicks First Defence (VFD) manufactured by Procter & Gamble, which is licensed as a 
medical device, has these two key components -  i.e. a) a buffered solution to lower the pH to 3.5 to 
inactivate viruses, and b) a polymer to help trap the virus and limit viral replication. 
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 Empirical evidence of reducing incidence and symptoms of RTIs in humans 
through anti-viral nose sprays in non-pandemic years. 

An early study of VFD by Dr David Hull from Procter & Gamble of 70 healthy volunteers given a large 
inoculum of rhinovirus found that 57% developed a cold when using the VFD spray and 79% when 
using a saline spray.  In a much larger treatment trial (n=441) there was nearly 3 days’ shorter illness 
duration with naturally-acquired colds when antiviral nasal sprays were used early in the illness (VFD 
5.3; saline 7.8 22. Thus VFD has a potential role in both prevention but also in the early management 
of illness – presumably as in the animal models by reducing viral replication and allowing the 
immune system to mount a more effective response. Saline used early in the illness may also help,  
by reducing the levels of virus and the speed of viral replication in the nasopharynx22. 

Other available nasal sprays use carrageenan-based products which have a polymer but do not 
buffer pH, and have less empirical evidence to support their use. Carrageenan-based products with 
the same polymer given within 48 hours have a modest effect on RTI symptoms (symptom severity 
reduced by approximately 10% in the Eccles trial23; only benefit in the virally confirmed subgroup of 
the Ludwig trial24). Additionally, there is a published trial of carrageenan in children25 which did not 
modify symptoms but did reduce secondary infections. 

Thus, VFD is probably the best evidenced nasal spray and could plausibly reduce the incidence and 
severity of infections due to a range of viruses, including COVID-19.  Saline sprays may also work.  

As part of the development phase of the Programme we have developed intervention materials to 
encourage the uptake and use of nasal sprays for both prevention and also early in the course of the 
RTI.  

 Reducing illness episodes through physical activity and stress management 

Physical activity and stress management both improve immune function and have empirical 
evidence of benefit in reducing illness episodes, so addressing both could plausibly help both the 
severity and duration of illness.  

A recent Cochrane review26 of the effect of physical activity on reducing illness episodes suggests 
promising effects for recurrence (risk ratio 0.76 (95% CI 0.57 to 1.01)) and symptom days, but most 
were small trials of mostly low quality. One high quality small US trial documented a reduction in 
illness of more than 3 days27 and these results are supported by a more recent trial28.  There are 
similar estimates from a cohort study among 1002 adults29. Exercise-related symptoms and 
restarting activity following illness are particular problems for those with recurrent illness, so simple 
generic advice is unlikely to work. 

Perceived stress30, negative emotion31, and poor social support32 predict subsequent illness, viral 
shedding, cytokine activity, as well as adverse mucosal defence and pathogenicity33 34. Mindfulness 
can reduce stress and negative emotions35. A small US trial of an 8 week course documented a 
reduction of 3-4 illness days compared with controls27 and the most recent trial28 by the same group 
showed a reduction of 1 day. However, the US trials involved either rather intensive supervised 
exercise (8 sessions) or similarly intensive supervised mindfulness courses (again 8 sessions), each 
session being at least 2.5 hours.  

We have developed a complex intervention incorporating both physical activity and stress 
management (plausibly generating additive effects) which is both pragmatic and can be 
implemented in routine NHS settings.  Based on the efficiencies of digital platforms for behaviour 
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change, we have developed a brief digital intervention requiring minimal support, which is both 
accessible to patients and efficient for healthcare delivery.  The Lifestyle  intervention is based on 
the evidence-based modules of our POWeR+36 and CLASP37 ‘Getting Active’ interventions, 
underpinned by self-determination theory38-40; and acceptable and accessible on-line stress-
management modules through our ‘Healthy Paths’ intervention41. 

This intervention is likely to be as relevant during the COVID pandemic as in normal seasons – 
particularly as levels of anxiety and stress will be higher, and as people return to work levels of 
physical activity that have been strongly encouraged to date during the pandemic need to remain a 
priority. 

 Progress of existing grant 

The work to date has been funded as part of the NIHR Recur Programme. We are at the stage of 
being close to finishing the development of the online platform and the patient facing materials. We 
had planned a large feasibility trial this year in the 2020-21 winter season, and a full trial in a 
‘normal’ year in the 2021-2023 winter seasons. However, the stage of development this year and 
our previous experience of running large similar trials suggests we could  do a very much larger full 
trial starting in the 2020-2021 winter season. This will be able to provide information not only about 
whether such interventions are likely to work in a pandemic but also in more ‘normal’ years 
subsequently – whatever the new ‘normal’ turns out to be. 

 Summary 

We propose to evaluate the impact of a nasal spray that buffers pH and uses a polymer, a saline 
nasal spray, and a complex intervention of physical activity and stress management compared with 
usual care on the health outcomes for patients at risk of serious illness, including those with 
recurrent RTIs in primary care.  
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2 Aims and objectives 
 Aim.  

This study will estimate the effectiveness and cost-effectiveness of commonly available nasal sprays 
and a brief physical activity and stress management intervention in preventing and reducing the 
incidence, severity and duration of RTIs among patient at risk of serious infection in the COVID 
pandemic. 

 Objectives: 

2.2.1 Primary objective 

To assess whether three trial interventions (1)a microgel nasal spray 2) a nasal saline spray, or 3) 
support for physical activity and stress management reduce the duration of illness days due to 
respiratory tract infections (RTIs) among at-risk individuals when compared to usual care 

2.2.2 Secondary objectives  

To assess whether three trial interventions (1) a microgel nasal spray, 2) saline nasal spray, or 3) 
support for physical activity and stress management reduce:  
 
 

i. the incidence of all respiratory tract infections 
ii. health service contacts 

iii. hospital admissions 
iv. health service resource use (and to estimate cost-effectiveness of each intervention) 
v. antibiotic use 

vi. the incidence of COVID-like infections (during winters when COVID is circulating) 

To evaluate patient engagement with the interventions by exploring patients’ experiences of the 
different interventions to understand why different patients did or didn’t engage with the 
treatment/intervention, and what might affect future engagement. 

3 Methods 
 Design 

A mixed method, open, randomised, 4-arm trial evaluating i) usual care plus brief advice, ii) a 
microgel nasal spray, iiI) saline nasal spray, and iv) Lifestyle intervention, for the prevention of 
recurrent RTIs.  

We are interested in assessing the impact both overall and in at risk subgroups of patients defined 
by whether they a) have comorbidity risk factors for infections/adverse outcome (e.g. immune 
compromise, older age, serious comorbidities) and/or b) whether they have had recurrent infections 
in the past (the PRIMIT trial demonstrated that those having 3 or more infections in a normal year 
were three times more likely to contact an infection in subsequent winter seasons). Thus we wish to 
provide estimates for three strata of patients – those with risk factors, those with recurrent 
infections, and those with recurrent infections and risk factors. 

 Participants 

Participants will be adults aged 18 or over 
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3.2.1 Inclusion criteria 

All participants 

1) Patients aged ≥18 years with a risk factor: 
a) Known weakened immune system due to a serious illness or medication (e.g. chemotherapy);  
b) Known heart disease; 
c) Known asthma or lung disease; 
d) Known diabetes ; 
e) Known mild hepatic impairment; 
f) Known stroke or neurological problem; 
g) Obesity (BMI>30) 
h) Patients with >=3 episodes of an RTI in the last year 

 
AND 
 
Normally experience one or more RTIs per year 
 

2) Patients aged ≥65 (criterion removed for season 3)  

AND 

Normally experience one or more RTIs per year 

 
The criteria are very similar to the inclusion for the primary care platform trial PRINCIPLE, but 
with a wider age criterion (younger patients who have serious co-morbidities) are also likely to 
be at risk, and including those with a history of recurrent infections (the PRIMIT trial 
demonstrated that those who reported 3 or more infections in the previous year were  more 
than three times more likely to contract infections during the course of the study).  Our first 
season of recruitment of 3360 participants found that a third did not report a RTI in the 12 
months before COVID and more than half did not report an RTI in the year before joining the 
study.   Qualitative interviews have found that some participants are wanting to help research 
but may not engage in the infection prevention behaviours as they don’t consider themselves 
particularly at risk of catching infections.  As we move towards a population level vaccination 
and more ‘normal’ winters for respiratory infections (especially in recruitment season 3), we feel 
that it would be appropriate to tighten our inclusion criteria to include participants who report 
at least one infection in a ‘normal’ year.   This will give a better chance of engagement with our 
interventions, includes participants who are likely to be more at risk of getting an infection in a 
normal winter, and increase likelihood of demonstrating an effect of reducing number or 
severity of infections. 
 
We have reached the end of season 2 in a strong position with 10,013 participants recruited into 
the trial.  However, 3223 (32%) are participants who report have recurrent infections (defined as 
3+ infections in a normal year).  We would like to increase recruitment to our 2 recurrent 
infection strata (+/- a risk factor).  We have found that healthy over 65yrs participants (inclusion 
criteria 2) are less likely to report recurrent infections than those reporting a co-morbidity/risk 
factor (inclusion criteria 1).  We therefore propose to exclude healthy over 65s for season 3.  This 
will have the potential to fill our recurrent infection strata, whilst reducing the number of 
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practices/invitation letters that are needed to reach our targets.  
 

3) Have access to the internet 

3.2.2 Exclusion criteria 

• Terminal illness/palliative care; 
• living with dementia 
• living in residential care 
• pregnancy or breast-feeding;  
• pituitary adenoma/resection 
• regular use of Vicks First Defence or similar nasal sprays for respiratory infection control in 

the last 6 months 
• allergy to nasal sprays; 
• Living in the same household as another participant 
• Previously involved in RECUR development work 

 Sample size 

Based on the prior research we anticipate a reduction in both the incidence of infections, their 
severity, and their duration. 

Primary outcome: number of days of illness in total due to RTIs. We anticipate that even with the 
easing of lockdown there will be considerable use of social distancing. It is likely that these 
behaviours could continue during the winter seasons in subsequent years when the COVID pandemic 
is over, since patients at risk from infections will realise that these behaviours have provided 
protection from infections. This means that we should anticipate that the infection rates for both the 
range of winter viruses including  COVID-19 while it is circulating will be substantially lower than in 
normal years, and that this is likely to continue over the next 2-3 years. In the target population we 
assume it is not likely to be lower than 15%-20% over a 6 month winter/spring season. We wish to 
have the most power for this outcome since we wish to compare  not only each group with control 
but each intervention group with each other, and therefore for this outcome we will allow for 
multiple testing and an alpha of 0.01. Using the data from PRIMIT 21 , to detect a 1 day difference 
among individuals having an infection  (hazard ratio 1.2) for alpha of 0.01 and 90% power requires 
147 individuals per group, and allowing for at least 15% of individuals to contract an infection during 
a 6 month winter/spring period 980 individuals per group are needed and assuming  4 groups and 
80% follow-up (which we achieved using similar methods to the PRIMIT trial), then 4900 individuals 
are needed. A 1 day difference is smaller than the difference found for both saline and Vicks First 
Defence in the previous trial22, and the minimum required in discussion with our PPI collaborators.  

Thus 5000 is the minimum sample required but as in the original application preferably we wish to  
estimate these outcomes in each stratum (i.e. 14,700 patients), and so will  aim for 15,000 
participants in total, which is feasible since the method of recruitment is as with PRIMIT by mailed 
invitation. During the first season, which will be during the second winter of the COVID pandemic, 
we anticipate we will quite possibly be able to recruit 5000 patients. If this is the case, then even 
during the first season, although we will not be powered for each stratum, there will be adequate 
power in the whole trial sample to provide useful information about the role of these interventions 
during a future pandemic (as the previous PRIMIT trial has informed the importance of handwashing 
in the current pandemic). 
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Occurrence of infections. We will have less power for this outcome, but if our primary aim  for this 
outcome is to  compare each intervention with control, using the arguments of Cook and Farewell,  
since each analysis  of intervention versus control is independent, this should not require a  
conservative Bonferroni correction42, and we can use an alpha of 0.05. Using these assumptions the 
above sample size will provide more than 80% power to estimate a 25% reduction in the incidence 
of infections from  20% to 15% in each stratum (smaller than the reduction found in the initial 
studies using Vicks), and more than 90% power if the incidence of infections is 15% using all strata 
combined. 

4 Interventions 
 

Active treatment arms 

Patients in all three active treatment arms will be shown a series of webpages explaining what RTIs 
are and summarising their impact on health, work and social life.   The webpages then proceed to 
build a rationale for how either saline or VFD nasal sprays or lifestyle change may help reduce the 
number of RTIs experienced (& their length and symptom severity).  Participants are then directed to 
digital interventions supporting them to either use VFD nasal spray, saline nasal spray, or to make 
lifestyle changes (physical activity and stress management). 

i. Vicks ‘First-Defence’ nasal spray (VFD)  

Participants in this arm access a digital intervention that provides explanations and 
instructions on how to use the spray, including a demonstration video. Concerns (e.g. about 
side effects) are addressed through FAQ style content and tips to help people to remember 
to use and to adopt the correct technique are included.  This information is duplicated in a 
paper booklet that is then sent out to participants along with bottles of the spray. The study 
team will receive an automated email notification from the trial website when a patient is 
randomised to VFD.   Two bottles of VFD (masked with study labels) together with the 
printed instruction booklet will be mailed to the participant in the first instance and further 
bottles will be provided on request to the study team. VFD nasal spray, is manufactured by 
Procter & Gamble, Germany, and is registered in the UK as a medical device (MHRA 
Reference Number CA017119).  Each nasal spray contains 15ml of the following ingredients: 
Aqua, Hydroxypropyl Methylcellulose (based on plant extracts), Succinic Acid, Disodium 
Succinate, PCA, Phenethyl alcohol, Zinc EDTA, Zinc Acetate, Polysorbate 80, Aroma: 
(Menthol, Camphor, Eucalyptol), Sodium Saccharin.  The manufacturers labels will be 
removed and replaced by generic study labels. 
 
Participants will be asked to use VDF nasal spray 12 sprays per day in each nostril (2 sprays  6 
times per day) during the prodrome (e.g. malaise, low grade fever, appetite loss) or in the 
earliest part of the illness when respiratory symptoms develop and to continue using the 
spray until symptom-free for 1 day.  
 
Additionally, participants will be asked to use VDF nasal spray preventatively following 
significant exposure (e.g. < 2 metres from someone outside their household unit for >=5 
minutes that day, following visits to the supermarket or other shops lasting more than 5 
minutes). Participants will be asked to use the spray immediately following exposure (to 
inactivate most virus at the time), one hour later, and again at night to limit the start of viral 
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replication. 
 
 
 

ii. Saline nasal spray  

Participants in the saline spray arm will be given access to a website that provides 
explanations and instructions on how to use the spray, including a demonstration video. 
Concerns (e.g. about side effects) are addressed through FAQ-style content and tips to help 
people to remember to use and to adopt the correct technique are included.  This 
information is duplicated in a paper booklet that is then sent out to participants along with 
bottles of the spray. The study team will receive an automated email notification from the 
trial website when a patient is randomised to Saline Nasal Sprays.   One bottle of Saline 
spray (30ml), together with the printed instruction booklet, will be mailed to the participant 
in the first instance and further bottles will be provided on request to the study team.  

 
Saline nasal spray (Sterinase) is manufactured by HL Healthcare Limited and is a class 1 
(sterile) medical device.  Each bottle contains 30ml of isotonic buffered, aqueous saline 
containing: Sodium chloride, Potassium chloride, Di-sodium Hydrogen, Potassium di-
hydrogen, purified water (buffered to pH 6.5 – 7.5 with osmolality of 273 – 317 mOsmol/Kg).  
The manufacturer’s labels will be removed and replaced by generic study labels. 
 
Participants will be asked to use the saline nasal spray 12 sprays per day in each nostril (2 
sprays, 6 times per day) during the prodrome (e.g. malaise, low grade fever, appetite loss) or 
in the earliest part of the illness when respiratory symptoms develop, and to continue using 
until symptom-free for 1 day. 
 
Additionally, participants will be asked to use Saline nasal spray preventatively following 
significant exposure (e.g. < 2 metres from someone outside their household unit for >=5 
minutes that day, following visits to the supermarket or other shops lasting more than 5 
minutes). Participants will be asked to use the spray immediately following exposure, one 
hour later, and again at night. 
 
In a small number of practices we may evaluate the feasibility of patients collecting the nasal 
sprays (VFD and Saline) from their GP surgery or local pharmacy.   
 

iii. Lifestyle intervention. 

Lifestyle Intervention: Participants randomised to the Lifestyle intervention will be given 
access to the two intervention modules online  to support a) physical activity, “Getting Active” 
and b) Stress reduction, “Healthy Paths through Stress”.  Participants are encouraged to try 
both interventions and will have access to them at all times.  These are complex interventions 
which could plausibly generate additive effects of the individual components.  Both 
interventions were adapted from established digital interventions.  

 
Physical Activity 
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The ‘Getting Active’ digital intervention was developed and evaluated in previous research 
including POWeR+, an intervention to manage obesity in primary care and CLASP, an 
intervention to support cancer survivors to make lifestyle changes to boost quality of life. 
 
‘Getting Active’ has been optimised for an RTI context, through iterative qualitative think-
aloud interviews and retrospective interviews with people who experience recurrent RTIs, 
using the person-based approach43.  It builds motivation for physical activity, makes 
suggestions for types of physical activity and increases people’s confidence in being able to 
do so, supporting them to set and monitor their own goals, count and record steps, and 
receive automated tailored feedback and support.  It has content addressing concerns about 
getting active and overcoming barriers and uses user’s stories to model achieving physical 
activity in the context of busy lives, low confidence, lack of money/facilities and chronic 
health conditions. Our participants are likely to be a heterogenous group in terms of age and 
health status but we expect a significant proportion to be older, and have chronic health 
problems (e.g. COPD, asthma) in addition to recurrent RTIs.  As such, Getting Active does not 
prescribe a specific type and amount/intensity of activity but supports people to safely 
extend what they are currently doing. It emphasises lifestyle activity (walking, gardening) 
and activity that is matched to the person’s ability and personal preferences.  It contains 
material to support medium- or longer-term goals of achieving/maintaining NHS 
recommendations for physical activity (e.g. 150mins moderate activity per week, etc).  
“Getting Active” sends automated emails encouraging and supporting participants to engage 
with the intervention and overcome barriers to physical activity. A step counter will be sent 
out by post to each participant at the recruitment stage.  
 
Stress management 
“Healthy Paths through Stress” was initially developed as a digital intervention for 
stress/emotional distress for patients in primary care41 but has also been used to manage 
distress in cancer survivors (NIHR-funded Cancer: Life Affirming Survivorship support in 
Primary care programme – CLASP)It has had both technical updates and optimisation for the 
current context via think-alouds and retrospective interviews as described above.  In Healthy 
Paths participants can explore a range of evidence-based techniques and read rationales and 
instructions for trying them. These are drawn from behavioural activation (pleasant activity 
scheduling, sleep hygiene) and/or mindfulness-based approaches (e.g. 3-minute breathing 
space, self-compassion exercise). Participants can select those they find most helpful.  They 
will be asked to engage with these cognitive and behavioural strategies on a regular basis 
and particularly when encountering stressful life events.  

iv. Usual care with brief advice:  

Usual care will comprise a brief page of advice about managing respiratory illnesses, based 
upon NHS current advice. The usual care group will be asked not to use any over-the-counter 
nasal sprays during the study period. 

5 Recruitment  
 Practice recruitment 

GP Surgeries will be invited to take part via the Clinical Research Networks.  Wherever possible, 
practices will be selected to represent a range of socio-demographic factors, including those from 
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urban and rural settings, large and small practices, and areas of high and low social deprivation. 
Assuming a 10% uptake in our target population we will need 200 surgeries to participate in 
mailouts.  

 Patient recruitment 

5.2.1.1 Targeted invitation 

We anticipate that this method of recruitment will provide the vast majority of patients as it did in 
the PRIMIT trial. Practices will be provided with executable files to identify potentially eligible 
patients from the clinical record system.  The lists will then be visually checked against the exclusion 
criteria by a practice GP to ensure suitability of patients to receive an invitation.  A secure mail 
service (Docmail) will be used to send invitation packs containing an invitation letter, participant 
information sheet, and a ‘How to Take Part’ sheet providing instructions about how to participate.  
Invitation packs may otherwise be sent out directly by the practice rather than via Docmail. Each 
pack will be pre-numbered with a unique participant code which is required to sign up to the study 
website. Patients who do not wish to take part can provide feedback and reasons for non-
participation by email or, anonymously, through a link to a brief questionnaire on the Immune 
Defence website.   

Season 3:   

We are seeking approval from the REC to amend our recruitment materials for season 3.  Currently 
patients receive an invitation pack containing the invitation letter, participant information sheet and 
‘how to take part’ sheet.  This makes a large 8-page invitation pack which is both costly and can be 
overwhelming/inaccessible for participants. We propose to mail out a brief study information sheet 
and direct participants to the detailed online information sheet.  Our rationale for this is three-fold.  
Firstly, participants who are invited by text messaging already access the participant information 
sheet online and are able to print out if needed.  We will also offer to post a copy of the information 
sheet to participants if requested.  Immune Defence is an online study and participants do need 
access to to a computer or mobile device to take part, so we don’t think accessing the participant 
information in this way will be a barrier to being fulling informed about the study. Secondly, 
qualitative feedback from participants suggests that such a large mailpack can be quite off-putting.  
We are also working with our PPI panel to widen participation to more socially and ethnically diverse 
groups, and the panel feels that a more accessible invitation pack may assist with this. Thirdly, there 
is a cost consideration.  Each invitation pack costs £1.12 (we sent >250,000 invitation packs last 
season).  Reducing the size of the pack will reduce the individual cost to £0.90, potentially saving 
>£50,000 this season for a similar mailout.  Changing the mailpack will allow us to invite more 
participants with the funding available.   Without this we may be at risk of being unable to reach our 
recruitment targets (response rates are lower this season compared to the first two seasons during 
the pandemic). 

In addition to this we would like to extend the use text message invitations to the targeted patient 
group.  This has the potential to greatly reduce recruitment costs whilst ensuring that we reach our 
recruitment targets.  As in section 5.2.1.2, practices will conduct a search of their records using 
executable files provided by the study team to identify potential participants and send a standard 
text message with a link to the study details.  Participants will be able to express interest in the study 
by completing an online form or by contacting the study team directly.  Participants will then receive 
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a study pack (by email) and enter the study in the normal way.  Sites will either use text message or 
postal invites (not both methods in the same season). 

In order to raise awareness of the study in GP practices, particularly in those in regions of higher 
ethnic diversity and lower sociodemographic status, we will ask practices to display their recruitment 
poster (as described in section 5.2.1.3).  Patients will be asked to consider joining the study if they 
receive a postal or text invite, and asked to contact the study team if they need any further 
information.  
 

5.2.1.2 General invitation to wider population 

Consultations for respiratory tract infections, some serious comorbidities, and reasons for antibiotic 
prescriptions are not necessarily recorded in medical records in a consistent manner.  Therefore, it is 
possible that there will be more patients who would be eligible for the study who are not identified 
through targeted invitation.  If the yield from targeted invitation is low, which seems unlikely in the 
current climate of anxiety during the pandemic, we will consider conducting a wider mailout to 
patients 18+ in a number of GP practices.  We have successfully used this method in the PRIMIT 
study.  

Season 3:  whilst targeted invitation has been very successful overall in recruiting participants to the 
trial, it has been more difficult to recruit people under 65yrs with no comorbidities/risk factors plus 
recurrent infections.  In order to increase numbers in this strata we would like to trial the use of text 
message invitations to a wider cohort of under 65yrs with no comorbidities.  Interested participants 
who self-report 3+ infections in a normal year and have consulted their GP in the last 12 months 
about a RTI will be able to sign up for the study.  Text message invites from GP practices have been 
very successful in recruitment to the national PRINCIPLE and PANORAMIC trials.  We will trial this 
method in a number of practices who use text messaging service to communicate with their patients 
(text messaging is commonly used as consultation reminders, flu and Covid vaccine reminders etc).  
Practices will conduct a search of their records using executable files provided by the study team to 
identify potential participants and send a standard text message.  Interested participants will visit 
the study website hosted by the University of Southampton for full details.  Eligible participants (3 or 
more infections plus a consultation with the GP) will be able to express interest in the study by 
completing an online form or by contacting the study team directly.  Participants will then receive a 
study pack (by post or email) and enter the study in the normal way. 

5.2.1.3 Opportunistic recruitment 

Patients will be approached by GPs and practice nurses/nurse practitioners in their normal 
consultation, which for many patients during the COVID period is likely to be by telephone or video 
consultation.  GPs/nurses will check the patient records for eligibility. Interested patients will be sent 
an information pack containing an invitation letter, participant information sheet, and a ‘How to 
Take Part’ sheet giving instructions about how to participate.  Each pack will be pre-numbered with a 
participant code to sign up to the study website.  Practice staff will keep anonymised screening logs 
with details about patients they have approached for the study.  

We will include posters in the GP surgery and interested patients will be asked to speak to their GP 
or practice nurse, who will assess eligibility for the study.  Eligible patients will receive an 
information pack as detailed above. Give the pressures on primary care we anticipate that most 
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recruitment will be via postal invitation. 
 

5.2.1.4 Community recruitment/outreach 

Our PPI panel members have been discussing ways of raising awareness of the Immune Defence 
study to wider community groups.  We are planning a number of outreach sessions at local church 
and community organisations to talk about research in general, and the Immune Defence study.  We 
would like to provide brief information about the study to interested members of the public.  Any 
person who is interested in finding out more about the study will then be sent a participant 
invitation sheet by email or post after the meeting and can enter the study in the usual way if they 
are eligible.  These participants are not therefore recruited by their GP surgery so baseline reporting 
of risk factors will be by self-report.  We think this is an important way of recruiting a more diverse 
group of participants, and also has the potential of building links with community groups for future 
trials.  

6 Trial procedures 
 
Interested participants will visit the Immune Defence Trial website and sign up with the unique 
identifier from their invitation pack. Participants will then enter their username (email address) and 
choose a password.  Study team contact details will be available so that participants can get in touch 
with any questions. 

 Informed consent and screening 

Patients will be asked to give their consent online prior to completing the screening questions.  
Screening questions will ask for details about number of RTIs in the last year and any exclusion 
criteria. 

Patients who are not eligible for the study will be thanked for their interest and given the link to a 
brief NHS advice page about managing respiratory illnesses.  

 Baseline measures 

Patients who meet the screening criteria will be asked to complete the baseline measures online.   

At baseline patients will complete the following: 

• Name, address, contact telephone number. 
• Gender, age; marital status; years of education; ethnicity; height and weight; smoking status; 

number of RTIs in last year; total days with symptoms, days moderately bad or worse, days lost 
to work/other activities; visits to the doctor for RTIs in the past year; number of antibiotic 
prescriptions for RTIs in the past year; COVID symptoms in the last 12 months; results of COVID 
testing (PCR or antibody) in the last 12 months; other health problems; influenza vaccine in 
current season; COVID vaccine in the last 12 months; number of children <16years in the 
household; number of household members;   

• Baseline questionnaires including Beliefs in antibiotics, International Physical Activity 
Questionnaire/Domain-Specific Sitting, perceived stress scale, PHQ-8, GAD-7, and EQ5D-5L 
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 Randomisation procedures 

Following completion of the baseline measures, participants will be randomised by the Immune 
Defence website to one of the 4 study arms:  

The randomisation process (1:1:1:1). for this trial will be fully automated. The intervention and data 
collection software generates a randomisation sequence and a computer algorithm will block 
randomise participants to the trial groups. As the randomisation is automated, the randomisation 
sequence will be concealed from the trial team.  

Patients will be stratified on the basis of being in a higher risk group (over 65 and/or having 
comorbid condition) and whether or not they have recurrent RTIs (≥3 in the last year) to three 
strata:  

1) risk factors (comorbidities and/or over 65) plus recurrent infections 

2) risk factors (comorbidities and/or over 65) alone  

3) recurrent infections alone.  

 

 Blinding 

Full blinding of study participants to their intervention group is not possible.  However, to reduce 
possible contamination through the potential wider use of VFD during the current pandemic 
situation, we propose masking the nasal sprays to their content, by removing the manufacturers 
labels, and adding generic study labels (or overlabelling).   

Staff responsible for data entry and analysis will be blind to the study group. 
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 Outcome data collection 
6.5.1 Outcome measures 

 

Table 1: Outcome and process measures 
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Screening  x                
Respiratory 
illnesses: 

                

Number and type 
of infection 

 x x x x x x x x x x x x x x x 

Checklist of 
symptoms if 
infection occurred  

  x x x x x x x x x x x x x X 

Days with infection  x x x x x x x x x x x x x x x 
Days with mod 
/severe infection 

 x x x x x x x x x x x x x x x 

Symptom severity   x              
Days off work 
/normal activities 

 x x x x x x x x x x x x x x x 

Appointments with 
HCP 

 x x x x x x x x x x x x x x x 

If tested for COVID 
and the result 

 x  x x x x x x x x x x x x x 

COVID vaccine  x    x   x       x 
Vitamin D         x       x 
Courses of 
antibiotics 

 x x x x x x x x x x x x x x x 

Severity/other 
health problems 

 x               

Psychological 
Process measures  

 x  x     x       x 

Adherence to 
treatments/interve
ntion 

  x      x       x 

Beliefs in 
antibiotics 

 x       x       x 

Intention to 
consult 

 x       x       x 

Demographics  X               
IPAQ  x       x       x 
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Domain specific 
sitting 

 x       x       x 

PHQ-8  x       x       X 
GAD-7  x       x       X 
EQ5D  X x   x   x       X 
Out of pocket 
expenses 

     x   x       x 

Cold avoidance 
behaviours 

 x    x   x       x 

Use of nasal sprays  x    x   x       x 
Adverse events      x   x       x 

 

6.5.2 Primary outcome measure 

The primary outcome will be the  number of days of illness due to respiratory tract infections (RTIs)  
in total due to respiratory tract infections (RTIs) over 6 months (based on the report at 6 months and 
from the monthly proformas). 

 

6.5.3 Secondary outcome measures 

Patient reports  in monthly proformas and after 6 and 12 months: 

• The number of days with symptoms of RTIs rated moderately bad or worse 
 

• The number of days where work/normal activities were impaired 
 

• incidence of infection with RTIs  
 

• whether contact with the health service was needed;  
 

• whether antibiotic was taken  

 

Beliefs about antibiotics and intention to consult: Patient beliefs in the efficacy of antibiotics and 
their intention to consult in the future will be measured using a 4-point Likert scale (very likely, 
moderately likely, slightly likely, not at all) at baseline, 6 and 12 months. We have shown these 
outcomes to be responsive to interventions that provide alternatives to using antibiotics9 44 45  

Physical activity: We will measure patients’ physical activity using the Short form International 
Physical Activity questionnaire46 and sitting behaviours questionnaire47 at baseline, 6 and 12 months. 
However, questionnaires alone are unlikely to be a significant prompt for behaviour change, and 
may be helpful at documenting change at a group level but not very useful at an individual level. 
Therefore, we propose using activity monitors in the Lifestyle intervention group to document 
change, and activity monitors will also be part of the intervention and will help change at an 
individual level. 

Work absence: Absence from work will be recorded from self-report monthly.  
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Mental health: Patient’s mental health will be assessed using The Perceived Stress Scale48,  PHQ-849 
and GAD-750 (Generalised Anxiety Disorder scale)at baseline, 6 and 12 months since the Lifestyle  
intervention might plausibly improve mental health outcomes and presence of mental health 
problems/distress may predict engagement with the health paths part of the lifestyle intervention. 

Quality of life (QOL): Patient QOL will be measured using EQ-5d-5L51 at baseline, 3, 6 and 12 months 
which we anticipate will capture impact on both RTI and non RTI-related quality of life.  However, 
QOL for RTIs is part-driven by inter-current illness.  Therefore we will collect EQ-5d-5L51data as part 
of the symptom diaries which will supplement the main EQ-5d-5L51 data 

NHS contacts: The number of contacts with the NHS will be measured by self-report in the monthly 
proformas and at 3, 6 and 12 months, and by retrospective notes review.  Health service contacts 
include NHS 111, primary care, A&E and out of hours services. We hypothesize that Lifestyle 
intervention and Vicks ‘First Defence’ will reduce the number of health service contacts by reducing 
the number of RTI episodes.  
 
Out-of-pocket spending will be collected through patient self-report at 6 and 12 months. We will 
collect data mainly on RTI related medication and NHS service use since these elements of resource 
use are by far the most likely to be affected. 
 
Side effects: Side effects to the nasal sprays will be recorded in the monthly questionnaires and at 3, 
6 and 12 months (e.g. nasal irritation, stinging, nose bleeds). 

 
Engagement with the trial interventions: We will explore patients’ experiences of the trial 
interventions to understand why different patients did or didn’t engage with the 
treatment/intervention, and what might affect future engagement, through quantitative 
psychological process measures and a qualitative process evaluation. 
 
Engagement with all intervention arms will be automatically collected through usage data from the 
website.  This data includes when, how often, and for how long participants logged on to the 
intervention, which content was accessed, for how long and in which order and engagement with 
specific tools or features (e.g. goal setting) 
 

6.5.4 Methods of data collection 

Each month patients will receive an automated email asking them to complete online the brief 
monthly measures including whether an RTI occurred, a checklist of what the symptoms were during 
the first week (which will enable classification of whether the RTI is a COVID-like illness), whether a 
COVID test was performed (participants will be asked to attend for a routine test available in the 
NHS should they have COVID-like illness), and whether the test was positive, whether they  had 
further care (e.g. saw the GP, were admitted to hospital) number of days with symptoms and 
symptom severity in the previous month. Participants will receive an email reminder after 1 week if 
the questionnaires are not completed. No further reminders will be sent if the measures are not 
completed. We have shown previously that patients can reliably remember the duration of 
infections over a matter of weeks52 and also shown that over several months when patients are 
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aware that they will be asked about infections regularly there is perhaps surprising agreement 
between the estimates based on monthly measures and the estimates based on measures reported 
at 4-6 months.21 

6 and 12 month measures 

Participants will complete additional follow-up measures at 6 and 12 months. As with the monthly 
measures described above, participants will receive an automated email asking for them to be 
completed and a reminder email after 1 week  

If, after two weeks, participants have not completed the online measures, paper-based 
questionnaires will be sent in the post with a freepost envelope for returning to the study team.  If 
after 3-4weeks there is no response from the participant, research staff will make contact with 
participant by telephone to request limited responses over the phone (number of RTIs/antibiotic 
use).  A brief text will be sent ahead of the telephone contact to let participants know when a 
researcher will be calling.  

If at any stage the participant indicates that they would not be willing to complete any further 
measures, no further contact will be made.  

To maximise recruitment we have kept the basic outcomes very simple – to minimise any barrier to 
recruitment. Nevertheless, we wish to gain further information for those participants willing to do so 
– both more information on the pattern of illness and quality of life using a daily diary. 

Optional Illness diaries 

We will ask patients at the baseline assessment if they would be willing to complete a symptom 
diary should they develop an RTI during the study period.  We will collect details of symptoms and 
symptom severity, medications taken, health care contacts, and EQ5D.  Additionally, participants in 
the saline spray and VFD groups will be asked to record adherence to their nasal sprays. 

Initially paper-based diaries will be used, but online data capture with Qualtrics or similar secure 
platform will be investigated. Paper diaries will be sent by post to the participant following 
randomisation, and participants will be asked to post the diary back to the study team in a freepost 
envelope.  

End of the study 

At the end of the study, participants will be thanked for their participation in the study and offered a 
summary of the results when available.  Participants in the usual care arms will be offered access to 
the Lifestyle intervention for a brief period after the end of the study. Participants in the nasal spray 
groups will be able to request further supplies of the masked nasal spray after they have completed 
the 12 month study period.  Whilst both nasal sprays in the study are available to purchase over the 
counter in pharmacies and supermarkets, we would like to ensure participants remain masked to 
the trial nasal sprays until the study completes in 2024 (to preserve blinding). 

 Nested qualitative interviews 

A purposeful sample of up to 100 patient participants (or until data saturation is reached) will be 
invited to take part in a semi-structured interview with a researcher experienced in qualitative 
research methods from different time points throughout the trial. Patients who have consented to 
be contacted for interview will be emailed/posted an invitation letter and participant information 
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sheet. Interested participants will complete a consent form (on paper or online) or give verbal 
consent for interview over the telephone with the researcher.  The sample will include patients from 
each of the four intervention arms; from different GP practices covering a range of social deprivation 
levels; from the general and more severe sub-group; and with a range of ages and gender. We will 
also include some participants who didn’t engage well with the study, including low intervention 
usage and low questionnaire completion.  We will explore participant experiences of the 
intervention and the trial processes and procedures, identify barriers and enablers to intervention 
engagement, perceived benefits of the intervention, and trial retention. Each interview will last 
approximately 60 minutes and take place either face to face (at the participants’ home or at the 
University) or remotely by telephone/Microsoft Teams, and will be guided using a topic guide 
developed by the study team.  We will offer participants a £10 gift voucher to thank them for their 
participation in an interview. 

We will also invite a purposely varied sample of staff (up to 40 participants; or until data saturation is 
reached) from a range of participating GP practices including GPs, practice nurses and practice 
managers to take part in a focus group or semi-structured telephone/Microsoft Teams interview.  
The choice of focus group or interview will be based on what is most convenient for practice staff. 
An invitation letter/email and participant information sheet will be emailed to the participating 
practice staff, interested staff will contact the study team at University of Southampton. We will 
explore experiences of identifying and recruiting patients to the study and perceptions of trial 
procedures and the interventions. Interviews will take approximately 30-60 mins.  If staff are 
unavailable, written feedback will be sought.  

 Recording and reporting adverse events 

6.7.1 Definition of non-serious Adverse Event (AE)/Adverse Device Effect (ADE) 

For this study, a non-serious adverse event (AE) is defined as any untoward medical occurrence 
during the study period which is not defined as serious (see 6.7.2) and which is related to any of the 
trial interventions.  Participants in all treatment arms will be asked to record any adverse events 
associated with the use of the nasal sprays (VFD and Saline) e.g. nasal irritation, stinging andnose 
bleeds,as well as events associated with exercise such as falls and sprains..  The trial team will also 
make a record of any AEs/ADEs reported during administrative contact with participants, eg, if the 
participant seeks advice or wishes to withdraw due to an adverse event. No other adverse events 
will be routinely recorded.  

6.7.2 Definition of serious adverse event 

This study shall adhere to the EU Medical Device Regulation (MDR) Article 2 (58): , where a “Serious 
Adverse Event” (SAE) is defined as any adverse event that led to: 

a) death, 
b) serious deterioration in the health of the subject, that resulted in any of the following: 

i. life-threatening illness or injury, 
ii. permanent impairment of a body structure or a body function, 
iii. hospitalisation or prolongation of patient hospitalisation, 
iv. medical or surgical intervention to prevent life-threatening illness or injury or 
permanent impairment to a body structure or a body function, 
v. chronic disease, 

c) foetal distress, foetal death or a congenital physical or mental impairment or birth defect. 
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Expectedness 

a) Expected Serious Adverse Events (SAEs)/Serious Adverse Device Effects (SADEs) 

Expected SAEs are those events which can beexpected to occur in the patient/population or as a 
result of the routine care/treatment of the patient and do not require expedited reporting 

A high rate of hospitalisations, new illness diagnoses and deaths are expected in the elderly and 
high-risk population included in the Immune Defence Study and as such will be considered expected 
SAEs.. Expected SAEs in this group wouldinclude, but are not limited to, worsening of pre-existing 
disease, musculoskeletal injuries including falls, cardiovascular events, respiratory illnesses resulting 
in hospitalisations/deaths, age-related illness/death, etc.  These events will be identifieded by 
monthly patient report and by end of Study report by the GP practice,  

Any case of Trigeminal Neuralgia occurring within the nasal spray treatment arms AND which meets 
the criteria for being a serious event should be recorded as a Serious Adverse Device Effect (SADE) 
and should be reported. Non-serious Trigeminal Neuralgia occurring within the nasal spray 
treatment arms may be recorded as an Adverse Device Effect (ADE) but need not be reported. 

b) Suspected Unanticipated Serious Adverse Device Effects 

An adverse event  that meets the definition of ‘serious’ and which is study-related but which could 
not be considered to be expected as described above, should be classified as a Suspected 
Unanticipated Serious Adverse Device Effect (SUSADE) and must be reported immediately to the 
Sponsor and Research Ethics Committee 

 

 

Causality 

A SADE occurring to a research participant will be reported to the study team at University of 
Southampton where, in the opinion of the Principal Investigator at site, the event was related to 
administration of any of the research procedures (use of the trial website intervention ‘Immune 
Defence’, or use of the nasal sprays VFD or saline nasal spray) , and was an unexpected occurrence. 
The causality assessment of the event will be undertaken by the Chief Investigator or other 
medically-qualified member of the trial team. 

Exemptions  

• Pre-planned hospitalisation e.g. for pre-existing conditions which have not worsened, elective 
procedures for a pre-existing condition will not be classed as an SAE unless deemed related to 
the study. 

• Expected SAEs as detailed in section 6.7.2 (a) and SAEs NOT DIRECTLY related to the study as 
assessed by PI at site do not need to be reported as an SAE. 

However, we will ask sites to notify the study team of any unrelated deaths and hospitalisations 
(except pre-planned) during the study period using a Change of Circumstances form, to ensure that 
patients are not inappropriately contacted for trial follow-up if deceased or in hospital. 

Reporting 
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GP Practices will inform the study team at University of Southampton of any SAEs considered to be 
related to the study immediately but at least within 24 hours of becoming aware of the event 
occurring. 

SAEs should be reported using the study specific SAE Report Form and completed in as much detail 
as possible and emailed to the study team at university of Southampton at IDstudy@soton.ac.uk, 
with SAE in the title of the email. 

Note that the initial report can be made by phone but this must be followed up as soon as possible 
with a paper report form. 

All SAEs will be reviewed by the chief investigator or delegated medically qualified doctor.   

Responsibilities for Safety Reporting to REC 

The Study Team will notify the appropriate REC if an SAE is considered related to the trial and 
unexpected within 15 days of the receipt of the report. 

Follow Up 

All SAEs will be followed up until resolved or an end of study criteria is met (e.g. patient withdrew 
from study). 

All SAEs will also be sent to the sponsor, the Trial Steering Committee and Data Monitoring and 
Ethics Committee. 

 

 Discontinuation/study withdrawal 

Patients may withdraw from the study at any time without giving a reason.  Unless informed 
otherwise, any data provided up until that point will still be used. If a patient does give a reason for 
withdrawal, this will be recorded by the study team. 

 Definition of End of Study 

The end of study is the date of the last follow-up of the last participant. 

7 Analysis 
 Statistical analysis 

 

IBM® SPSS® software platform, Stata and Excel software will be used to evaluate outcomes. 

The primary analysis will be based on all participants randomised to the study.  We will conduct a 
sensitivity analysis to include participants who report one or more infections in a normal year (before 
COVID). 

The primary time point for analysis will be at 6  months.  

• The analysis of the primary outcome and other continuous outcomes will compare all groups.  
• For the incidence of infection data the primary analysis will be between each intervention 

group and usual care, and if  any of these demonstrate an intervention is effective then we 
propose secondary comparisons between groups.  

mailto:recur@soton.ac.uk
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A secondary analysis will use of repeated measures over the year.  

The particular regression models used will depend on the data and the  patterns of residuals but we 
anticipate logistic regression models for dichotomous outcomes, negative binomial models for count 
data, and generalised linear mixed models will be used for continuous variables (all controlling for 
baseline values; stratification variables and potential confounding variables). ITT analysis with missing 
data imputed (via chained-equations multiple imputation model) will be the primary analysis, and 
complete cases as a sensitivity analysis.  Secondary analyses will follow a similar modelling approach 
to the primary analyses. The repeated measures analysis over the one year period will allow for the 
clustering of observations within participants over time. Estimates will be provided for key subgroups 
(e.g. those with recurrent infections (>3/year), age >65, the presence and number of serious 
comorbidities) A full SAP will be drafted prior to analyses being performed.  Results will be reported 
in line with the CONSORT guidelines.   

Early analysis:  in discussions with our Programme Steering Committee, NIHR funders, and Stakeholder 
group, we will conduct an early analysis of the 6 month primary outcome data at end October 2023 
to have outcomes to disseminate ahead of the forthcoming winter season.  Respiratory infections add 
considerably to the NHS winter pressures, and an effective intervention has the potential to reduce 
infections and potential burdens on the NHS.  All participants will have reached the 6 month timepoint 
by 22nd September 2023 and a strict data lock will be described in our statistical analysis plan. 

 Qualitative process analysis 

We will analyse qualitative data using inductive thematic analysis53.  Qualitative data from practice 
staff and patients will be analysed separately to suggest improvements to trial procedures and 
evaluate whether any modifications to the intervention is needed.  Qualitative data from patients 
will also be analysed to inform choice of process and outcome measures for the full trial.  NVivo 
qualitative data management software will be used to facilitate coding and ensure an audit trail of 
the analysis is maintained.  Qualitative findings will be triangulated with the quantitative analyses54. 
We will examine how and why our qualitative findings converge with, complement or contradict the 
quantitative findings, for example by comparing patient experiences with trial outcomes. 

 Quantitative process analysis 

We will assess reach (uptake; sample characteristics), self-reported adherence55, predictors of 
adherence and outcomes (age; gender; education; comorbidities; illness and treatment perceptions; 
self-efficacy to overcome identified barriers).  
 
The questionnaire data will be used to assess adherence for nasal sprays. Automatic data collection 
by the digital intervention will assess engagement with the website. We will examine the moderator 
effects of baseline characteristics (particularly demographics) on engagement with the intervention 
and outcomes, and the factors likely to mediate engagement (e.g. adherence, beliefs). We will also 
employ multi-level modelling to investigate how process measures relate to outcomes. 
 

 Health economic analysis 

The primary analysis will take a societal perspective covering the intervention costs, NHS and 
personal social service (PSS) and personal expenses (out-of-pocket spending and employment). The 
outcome will be expressed as incremental cost effectiveness ratios (£/symptom-day averted) and 
cost-utility (£/QALY- quality adjusted life years). 



  

 
 

29 | P a g e  
Immune Defence protocol v8.2 18-9-2023 (redacted).docx 
ERGO: 56474  REC: 20/SS/0102  IRAS: 288431  

Resources to provide interventions will be collated and costed via GP records and a patient self-
reported questionnaires. It is recognized that conducting a full case notes review for ~15,000 
particpants would be a high burden and high cost for both practices and for the trial team.  
Participants report health resource use using monthly questionnairs, and response rates are 70-75%.  
We will therefore use patient monthly self-reported health service contacts and antibiotic use as our 
main dataset for analysis.  For non-responders will conduct a brief notes review.  Additionally, we 
will conduct a detailed notes review on a small percentage recruits (5-10%) to check precision of 
self-reported data.    This will consultations for RTIs; hospitalisations for RTIs, exacerbatons of 
COPD/asthma, cardiovascular events, falls; medications for RTIs, asthma medications, cardiovascular 
meds.   

Out-of-pocket spending, time off work, internet use and physical activity will be collected through 
patient self-report at 3, 6 and 12 months. We will collect data mainly on RTI related medication and 
NHS service use since these elements of resource use are by far the most likely to be affected. 
Although the impact on other conditions is likely to be very much less we will also collect data on 
those conditions that could possibly be affected by the interventions.  

All items will be costed using appropriate data (e.g. PSSRU – Personal Social Services Research Unit, 
NHS reference costs), with time off work costed at national average wage. Resource use will be 
weighted by its unit cost. Costs for each patient over the study period will be calculated. 

Quality of Life (QOL) will be measured by EQ-5D-5L at baseline, 3 months 6 months and 12 months 
which we anticipate will capture impact on both RTI-related and non-RTI related QOL.  

We will use the UK tariff to translate the questionnaire responses to utility scores. QALYs will be 
estimated by means of area under the curve. The differences for Cost and QALYs between 
interventions will be estimated using generalised liner mixed models to deal with the hierarchal 
structure of the data, and adjusted for baseline characteristics. Where appropriate we will estimate 
incremental cost-effectiveness ratios (ICERs) for comparing different interventions. 

Bootstrapping will generate incremental cost effectiveness ratios (ICERs). Cost-effectiveness 
acceptability curves will be produced to reflect the probability of an intervention being cost-effective 
at different given willingness-to-pay values per QALY gained. Major assumptions made in the 
analysis will be tested by means of sensitivity analyses. 

8 Dissemination plans 
We plan to write up this study for publication in a peer reviewed journal and to disseminate results 
at primary care conferences and to all participants (GP practices and patient participants).   All 
participants will be sent an accessible summary of the study findings within 6 months of study 
completion. We will also disseminate our findings to the wider public via our patient collaborators, 
PPI panels and through social media. Our named PPI collaborators and the PPI panel will be central 
in leading the strategy for dissemination. 

9 Patient and public involvement 
Our named PPI collaborators (Samantha Richards-Hall; Samantha Beddoe) have full collaborator 
status, and a role at all stages in the RECUR programme. They have provided input into the 
development of this protocol, and all materials associated with this study (patient information 
leaflets, topic guides). They will attend progress meetings and contribute to management decisions 
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regarding development and operationalising the study. They will also contribute to the writing up of 
outputs (academic papers) associated with this study. 

10 Ethical issues 
 Informed consent 

All participants will receive information and will have the opportunity to ask questions prior to 
deciding whether to take part.  For the main study, participants will give consent online after signing 
up to the Immune Defence trial website.   For participants taking part in a telephone interview, 
written consent or verbal consent over the telephone will be given by the patient to the researcher.   

 Assessment and management of risk 

 
A full risk assessment will be conducted prior to commencement of the study 

The topic being investigated relates to respiratory tract infections.  It is anticipated that no 
information will be shared with the research staff that will have safeguarding implications. 

The University of Southampton has a lone working policy which will be strictly adhered to at all times 
to minimise the risks to the researchers.  

 Research Ethics Committee (REC) and other Regulatory review & reports 

Before the start of the study, a favourable opinion will be sought from the HRA (Health Research 
Authority) and an NHS REC for the study protocol, informed consent forms and other relevant 
documents. 

 Indemnity 

The University of Southampton Professional Indemnity insurance and/or indemnity will apply to 
meet the potential legal liability of the sponsor for harm to participants arising from the 
management of the research. 

The University of Southampton Professional Indemnity insurance and/or indemnity will meet the 
potential legal liability of the sponsor for harm to participants arising from the design of the 
research. 

General Practitioners, who are acting as investigators or collaborators, will have their own insurance 
and/or indemnity to meet the potential legal liability of any activity being carried out on the study.  
Evidence of this will be sought where appropriate. 

11 Data Management, Data Protection, Data Security 
 Personal Data 

Participant personal data will be collected and stored securely on a secure server at University of 
Southampton in compliance with the requirements of the General Data Protection Regulations and 
the Data Protection Act 2018.  Data collected on participants’ use of the online intervention will be 
collected automatically by the intervention and stored on secure, firewall protected servers, hosted 
by the University of Southampton. Only trained research personnel with specific roles within the 
project will have access to this server. Upon download, usage data will be stored in an encrypted, 
password protected file, stored on password protected computers. Personal data will be pseudo-
anonymised by assigning a participant identifier code (PIC) which will be used to identify the 
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participant during the study.  An electronic file linking the PIC to the identifiable patient data will be 
kept separately in a separate secure place on the University of Southampton server.  Only trained 
research personnel with specific roles assigned will be granted access to the electronic participant 
data.  At the end of the project, all personal data will be permanently deleted.  

 Research data 

The results of the study will be written up in reports and publications.  Anonymised quotations 
provided by participants during the interviews may be used to illustrate the findings, but participants 
will not be identifiable.  

The anonymised research data (trial master file, transcripts) will be stored for 10 years after the end 
of the study in accordance with the procedures agreed by the sponsor. During analysis and write-up 
(approx. 2 years) it will be stored on a secure server or in a locked filing cabinet at University of 
Southampton, after which it will be stored off site at an approved storage facility that has been 
agreed by the sponsor. The data custodian is Professor Paul Little, chief investigator. 

At the end of the study anonymous questionnaire data will deposited in a secure data archive which 
will be made available to researchers at University of Southampton for secondary data analysis. 

 Audio-recordings of participant interviews  

Audio-recordings of participant interviews will be collected using a portable digital recording device 
or using MS Teams.  Following each interview, the audio-recordings will be transferred directly to 
the University of Southampton server (accessible only by members of the study team and University 
of Southampton IT Services) and then deleted from the digital device.  The audio data will be 
anonymised and identified by a unique participant ID only.  Transcribing will be facilitated through a 
member of the research team or a University-approved third party, using only the participant ID.  
Transcribers will sign a confidentiality agreement to keep the data confidential; store the data 
securely; and delete the data when the transcription has been completed and receipt confirmed.  
The audio-recordings will be permanently deleted on study publication.  
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