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Most randomised controlled trials (RCTs) are relatively short term and, due to costs and available
resources, have limited opportunity to be re-visited or extended. There is no guarantee that effects
of treatments remain unchanged beyond the study. Here, we illustrate the feasibility, benefits and
cost-effectiveness of enriching standard trial design with electronic follow up. We completed a 5-year
electronic follow up of a RCT investigating the impact of probiotics on asthma and eczema in children
born 2005-2007, with traditional fieldwork follow up to two years. Participants and trial outcomes were
identified and analysed after five years using secure, routine, anonymised, person-based electronic
health service databanks. At two years, we identified 93% of participants and compared fieldwork with

. electronic health records, highlighting areas of agreement and disagreement. Retention of children

. from lower socio-economic groups was improved, reducing volunteer bias. At 5 years we identified a

. reduced 82% of participants. These data allowed the trial’s first robust analysis of asthma endpoints. We

. found noindication that probiotic supplementation to pregnant mothers and infants protected against
asthma or eczema at 5 years. Continued longer-term follow up is technically straightforward.

Follow up of trial participants on routine electronic health care databases offers great potential to maximise the
economic efficiency of trials and allow access to a fuller range of study outcomes and potential adverse events'.
Thus, the future use of electronic databases in clinical trials has been heralded as one of the major benefits to
follow construction of nationwide electronic health records systems. To date, however, few studies have demon-
strated this benefit, or formally assessed the relationship between traditional fieldwork data and electronic health
care databases. Here, we report on the feasibility and efficiency of electronic follow up, and compare traditional
trial fieldwork follow up with electronic follow up. We show new insights gained from outcomes electronically
recorded 3 years after the end of the trial, and the congruence between fieldwork and electronic data.

- Methods

: The PROBAT Trial. 'The randomised, double-blind, placebo-controlled, parallel-group trial on which this

. follow-up is based was an assessment of the impact of a probiotic food supplement on prevention of the atopic
conditions asthma, and eczema in young children. Healthy pregnant women were recruited between 2005 and
2007 to take supplement, or placebo, from 36 weeks’ gestation, and then administer it to their infants during their
first 6 months of life. The supplement consisted of lactobacilli (Lactobacillus salivarius CUL61 NCIMB 30211
and Lactobacillus paracasei CULO8 NCIMB 30154) and bifidobacteria (Bifidobacterium animalis subsp. lactis

© CUL34 NCIMB 30172 and Bifidobacterium bifidum CUL20 NCIMB 30153) strains, administered at 1 x 10" cfu

. per day>®. The trial preparations were not marketed, but it remains a limitation that children or breastfeeding

. mothers in both arms may have taken commercial probiotics or live yoghurts during the extended follow up,
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however our primary hypotheses were based on elucidating the impact of very early exposure to specified organ-
isms. Participants completed researcher-administered questionnaires, and attended clinics at regular intervals.
Information was sought on health status, risk factors and symptoms of atopy, and adverse events®. Outcomes
included associations between the probiotic supplement and reports of eczema and asthma at or before 2 years of
age (see Tables S1, S2 in Supplementary Material).

Linking trial and health service electronic data. The trial location allowed access to person-based
routinely-collected electronic data collected by the National Health Service (NHS) and other public sector organ-
isations in the UK, maintained at the Secure Anonymised Information Linkage (SAIL) databank at Swansea
University Medical School”®. Following ethical approval from South West Wales Research Ethics Committee
on behalf of NHS Wales (project ref. 2004024), participants gave signed informed consent to 5-year follow up
through medical records. This randomised, double blind, parallel group, placebo controlled trial is registered with
Current Controlled Trials ISRCTN 26287422. The medical information accessed from General Practice (GP) and
primary care records included all prescriptions and diagnoses. SAIL links a wide range of person-based datasets
using robust irrevocable anonymisation, offering a valuable research resource whilst complying with UK data
protection legislation® and ensuring confidentiality. Following Information Governance Review Panel approval
(reference number 0028), data were acquired from the databank in 2013 (after the last participant was 5 years
old), and analysed 2014-15. All methods were performed in accordance with the terms and conditions of the
Research Ethics Committee and Governance approvals (above).

Unique personal identifiers in PROBAT were trial study numbers linked to original recruitment records.
Within SAIL, the identifier is known as an anonymised linkage field (ALF). The ALF is encrypted by a trusted
third party [NHS Wales Informatics Service] and linked to clinical records within SAIL'. These two pieces of
information were combined thus uploading the fieldwork into SAIL alongside health service data. In linking the
data sets it was straightforward to retain blinding of study groups for all analysis, an advantage over open label
study follow up. Confidentiality is maintained by the trusted third party anonymisation process, which includes
reducing birthdates to week of birth and address to local area units of approximately 1500 people and if necessary
aggregation of data across individuals. The area information allows calculation of Townsend indices of social dep-
rivation. Data cannot be extracted from SAIL if patient anonymity can be compromised!?, and published sum-
mary statistics must not identify a group of individuals less than 5 in number. Once all individual data is analysed
in SAIL, odds ratios may need to be approximated (smoothed to a lower number of decimal points or significant
figures) to ensure this. In our study, this was a very minor issue. On occasions we needed to restrict the odds ratio
precision to 1 decimal point; these are indicated in the tables as ‘approximate’ statistics.

SAIL data were examined for NHS 5-byte version 2 Read codes'! relating to diagnoses of asthma and eczema,
asthma related medicines, and antibacterial prescriptions. Asthma diagnosis in childhood is complex, and
becomes more reliable as a child ages. As a primary outcome definition, rather than simply reported (Read coded)
diagnoses at this young age (2-5 years); we accessed and included prescribed medication, specifically: more than
one prescription of a beta2 agonist, or, a recorded diagnosis (Read code) of asthma plus at least one single pre-
scription of a beta2 agonist. For sensitivity analysis, we also considered a range of 5 definitions, representing
increased likelihood of a true positive diagnosis, classified according to British Thoracic Society guidelines'>!?
(Tables S3, S4). Asthma definitions were run as Structured Query Language (SQL) queries based on lists of Read
codes for (anonymised) trial participants in the databank. Eczema diagnosis was relatively straightforward,
defined as presence of Read codes for diagnoses of infantile eczema, flexural eczema, infected eczema, atopic
dermatitis/eczema, and eczema not otherwise specified.

A crucial factor is the extent of electronic data coverage. In the setting of this trial, GP practices are incenti-
vised to accurately code certain medical conditions under the Quality and Outcomes Framework!*!>, a process
of financial reward based on points systems for certain clinical indicators, including long term monitoring of
patients with asthma. Like many study resources, electronic records have missing information. However, unlike
a designed study, one cannot easily identify missing cells. A gap in the electronic record can reflect failure of the
record, or simply absence of any clinical event at that time. We defined ‘Good’ data coverage, and therefore suc-
cessful follow up, according to an algorithm based on: the frequency of any event in the GP practice in the period
being at least 10% of that measured from Jan 1* to Dec 30* 2009 (a period known to have good coverage); the
absence of gaps in the individual’s or GP practice’s record of greater than 30 days. It is noted that the algorithm
is ad hoc, but serves to identify GP practices that do not submit data regularly and individuals who have deregis-
tered from their primary care practices, for example by moving away from the area.

Statistical Analysis. For children (trial subjects) present with good data coverage at 2 and 5 years, trial
outcomes and covariates were assessed using binary logistic regression. Any variables identified as statistically
significant (5% level) using univariable analysis were investigated in multivariable logistic regression adjusted
models, with a final model chosen by likelihood ratio tests (with a variable retained in the final model if the model
showed a significant improvement in fit). To explore the sensitivity of the conclusions to issues of trial compliance
and uncertainty in the definition of asthma we undertook ITT (intention to treat) and PP (per protocol) analyses
for asthma and eczema at 5 years, in combination with all 5 reasonable asthma classifications. We defined good
compliance as infants taking >70% of the treatment (30 or more treatments) by 6 weeks of age.

Comparison of electronic and field data was made using Cohen’s Kappa, with levels of agreement as defined
by Landis et al.!®. In all tables we report p-values without adjustment for multiple comparisons. This was due to
the high degree of correlation between endpoints (for example the different, but nested, definitions of asthma)
making formal adjustment difficult. However we note that without any adjustment, P-values should be treated
with the usual caution, and interpreted within the context of the number of tests performed. All analyses were
completed before treatment group allocation was un-blinded.
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I Assessed for eligibility (n=1419)

Excluded (n=965)

* Not meeting inclusion criteria(n=223)
* Declinedto participate (n=742)

* Other reasons (n=0)

Randomized (n=454)

Allocation L
L J

Allocated to intervention (n=220) Allocated to placebo (n=234)
Received allocated intervention (n=220) * Received allocated placebo (n=231)
« Didnot receive allocated intervention (n=0) * Didnot receive allocation (n=3) (death in utero
n=2, diedn=1)
Fieldwork
follow-up at
v 2 years v
Followed up and analysed 187 (85%) Followed up and analysed 191 (83%)
Lost to follow-up (lost/declined contactn=33) Lost to follow-up (lost/declined contact n=40)
Electronic
follow-up at
v 2 years
Followed up and analysed 209 (95%) Followed up and analysed 213 (92%)
(Fieldwork: covered 179, lost 30) (Fieldwork: covered 181, lost 32)
Records in SAIL absent or poor n=11 Records in SAIL absent or poor n=18
(Fieldwork: covered 8, lost 3) (Fieldwork: covered 10, lost 8)
Electronic
follow-up at
2 years
Followed up and analysed 183 (83%) Followed up and analysed 187 (81%)
(Fieldwork: covered 161 lost22) (Fieldwork: covered 159 lost32)
Records in SAIL absent or poor n=37 Records in SAIL absent or poor n=44
(Fieldwork: covered 26, lost11) (Fieldwork: covered 32, lost12)

Figure 1. Trial Profile: the PROBAT trial with 5 year follow up. see refs>*4.

Results

Feasibility of electronic follow-up. 435 of 452 (96%) trial participants were located in the SAIL databank.
Good coverage was identified for 422 participants at 2 years (93%) and 370 participants at 5 years (82%). The
electronically extended trial profile is illustrated in Fig. 1. Interestingly, loss-to-follow up of the most deprived
(assessed by Townsend score) was less in electronic than traditional trial data. Figure 2 shows that although great
efforts were initially made to start with a representative proportion of the lowest socio-economic fifth, this group
was more likely to be lost to follow up in field work. In contrast, these participants were recovered in 2 year elec-
tronic follow up and retained at 5 year electronic follow up (see also Table S1 for demographic details).

Comparison of electronic data with fieldwork at 2 years.  For asthma outcomes, 318 participants were
present in both electronic and fieldwork datasets. For eczema and antibacterial usage, the numbers were 321 and
408 respectively. All comparisons between electronic and field data showed ‘fair’ agreement (kappa values 0.26 to
0.54), but all also fell short of ‘substantial’ agreement (a kappa value >0.60) (Table S9).

The disagreements can be examined in more detail. 23 participants were classified as having asthma in the 2
year fieldwork. Of these, only 10 had a general practitioner diagnosis or had been prescribed >1 beta2 agonist
prescription in the electronic records. Coincidentally, exactly 23 participants were also classified as asthmatic in
the electronic data, with 10 of these not having been reported as such to the fieldworkers. Agreement for antibi-
otic exposure was little better than chance.

Analysis of trial outcomes using electronic follow-up data at 2 and 5 years. Briefly, at 2 and 5
years, both ITT and PP analyses indicated a higher prevalence of asthma in the children in the probiotic arm in
univariable and multivariable analyses. This difference was statistically significant (not adjusted for multiple com-
parisons) in PP analyses only, and in both sets of analyses the association at 5 years was less than that found at 2
years. Table 1 shows absolute risk differences for the treatment groups at 5 year electronic follow up. The number
of participants remaining in the PP analyses was considerably reduced (Table 1), which was a consequence of a
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Figure 2. Trends in recruitment and retention of trial participants via fielder ork and electronic follow up.

Our study was conducted in a population with a high percentage (28%. dotted horizontal line) of people in

the lowest socio-economic fifth (defined by the Townsend Index), and low percentage in the highest socio-
economic fifth (18%). Although recruitment to the trial from the most deprived group was excellent, this group
was under-represented in field work follow-up at 2 years. The impact of this was explored elsewhere?. However,
this loss was rectified in electronic records at both 2 years and 5 years (solid line). The trial over-recruited in
the least deprived group; this discrepancy was exacerbated in field work, but improved by electronic follow up
(dashed line). Deprivation (Townsend) fifths are based on geographical area of residence, using Lower Super
Output Areas (LSOAs) defined by postcodes. This measure of material deprivation is calculated from rates of
unemployment, vehicle ownership, home ownership, and overcrowding®.

Asthma at 5 years ITT analysis | 43/183 (23.5%) 40/187 (21.4%) 2.1% (—6.4-10.6%)* 48
Asthma at 5 years PP analysis 26/84 (31.0%) 15/88 (17.0%) 13.9% (1.3-7.9%)* p < 0.05 8
NNT
Eczema 5 years ITT analysis 61/183 (33.3%) 65/187 (34.8%) 1.4% (—8.2 to 11.1%)° 71
Eczema 5 years PP analysis 29/84 (34.5%) 33/88 (37.5%) 3.0% (—11.4to 17.3%)° 34

Table 1. Main asthma and eczema outcomes at 5 years. Asthma primary definition based on prescription

of more than one prescription of a beta2 agonist, or, a recorded diagnosis of asthma plus at least one single
prescription of a beta2 agonist. *Favours placebo. *Favours probiotics. NNH = number needed to harm,

NNT = number needed to treat. Full details are in Supplementary Tables 5-8 and, for 2 year follow up, in ref.?,
Table 5.

strict definition of compliance (>30 treatments), providing a clear contrast with the ITT groups. Approximate (to
comply with SAIL data release policy'®) and exact unadjusted odds ratios were: 2 yr PP OR ~5 (1.6 to 15.0); 5yr
PP OR=2.18 (1.06 to 4.50); 2 year ITT OR = 1.43 (0.74 o 2.75); 5yr ITT OR =1.13 (0.69 to 1.84).

We next explored multivariable analysis, adjusting for background variables. In PP analysis at 2 years, no other
demographic variables were associated with asthma. In PP analysis at 5 years, the probiotic arm was retained as
significant in the final model, after adjustment for significant risk factors: smoking and paternal history of asthma.
The odds ratio increased to 3.33 (1.47 to 7.14). Sensitivity of results to the definition of asthma, and compliance is
given in full in Table S10. We found, after adjustment for any significant background variable, that the estimated
odds ratio for the effect of the probiotic on asthma ranged between a high of 5.0 (asthma definition 2 at 2 years, PP
analysis, 95% CI (1.5, 15) p=0.01) to alow of 0.41 (asthma definition 3 at 2 years, ITT analysis, 95% CI (0.14, 1.2)
p=0.1). One odds ratio was exactly 1.0; 9/17 showed an odds ratio greater than one, and 7/17 showed an odds
ratio below one. Thus there was no consistent evidence for a probiotic effect. Significant background risk factors
included family history of allergy, absence of breastfeeding and smoking in the household (S10).

In all treatment group analyses, odds ratios for eczema were less than 1, indicating a trend for lower eczema
in the probiotic arm, but no comparisons reached statistical significance at the 5% level. Demographic risk fac-
tors associated with eczema included attendance at daycare, keeping caged birds or rodents as pets, and paternal
reported allergy. Full details are available in Tables 5-8 and sensitivity to compliance table in S10.

Discussion

The benefit of electronic record linkage to long term trial follow was shown by the West of Scotland Coronary
Prevention Study"'’, which was instrumental in expanding statin use for cardiovascular disease prevention.
10 years after the end of the trial, continued risk reduction was demonstrated along with no long-term safety
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concerns (see also the follow-up of the ISIS-2 trial via hospital records'®). However, these approaches are still
neither routine practice nor requirements of funding bodies. Using keywords ‘electronic health record, ‘data
linkage, ‘clinical trial} follow-up;, ‘secondary use, ‘comparative study, in PubMed and SCOPUS (21/08/17) we
found no other studies comparing findings from electronic health services’ databases with traditional fieldwork.
This despite great concerns over study replication, a burgeoning literature proposing the use of electronic medical
records in clinical research!*-?* and projects such as The Electronic Healthcare Records for Clinical Research?:.
Here we show electronic follow up of an RCT, both at 2 years (within the trial period) and 5 years (beyond avail-
able resources in the traditional trial framework). We also introduce a further level of linkage: pregnant women
were recruited to the trial, but follow up was extended to the more relevant population; children identified in the
health records.

The proportion of recruits withdrawing from trials steadily increased between 1955 and 2000%°, prompting
the US Food and Drug Administration to insist on measures to minimise missing data. This is not simply due to
loss of power, but also the consequent bias if loss is non-random?”. Where participants are lost from the socioeco-
nomic group where disease prevalence is highest, usually the most deprived, power is further reduced®. Indeed, in
our trial the lowest socio-economic group was less represented, but when electronic records were used, volunteer
selection bias decreased. We note, given our loss to follow up is 18% at 5 years, that additional biases related to
inclusion in databases may still be present. However, this is within the 80-90% follow up rates that are generally
considered acceptable?.

Electronic medical records are increasingly used in observational studies to detect safety issues, such as
adverse drug events® and prescription errors®. SAIL has been used as a cost-effective resource for trial recruit-
ment®', and evaluation of complementary and alternative medicines®?. In SAIL cohort studies (ankylosing spon-
dylitis®*, psychotic disorders®), 80% of patients were located within the electronic records, comparable figures to
our study at 5 years.

The level of agreement between data sources is difficult to interpret, especially where fieldwork involves reli-
ance on carer recall. Neither fieldwork nor the electronic record can be considered the gold standard. Some
endpoints are better suited to traditional fieldwork, and others to electronic health records. Fieldwork data are
vulnerable to misunderstandings of questionnaires, perceptions or definitions of illness. Although prescription
recording is accurate, the prescription itself may not be redeemed or used by the carer (see Gadkari et al.)*.
Asthma has been identified as a condition for which compliance with primary care prescription is low?®. Here, we
propose the asthma endpoints are generally more reliable in the electronic follow up, due to the older age of the
children and also the risk of bias or unreliability in carer-reported outcomes, where a range of concerns might be
designated ‘asthma’. This might be reflected in the high proportion of children with fieldwork-reported asthma,
yet no evidence of any prescription of asthma medicines. Antibiotic usage is likely a case where the more objec-
tive electronic data is preferred, due to difficulty in recalling medicine up to 12 months ago in the fieldwork, or
misunderstandings over the term. On the other hand, electronic data may also be compromised by in-hospital
prescription not recorded in the GP data. In contrast, certain outcomes such as atopic eczema cannot easily be
reproduced in the electronic follow up, as the link to prescription medicines is less clear.

Impact of probiotics on Clinical Outcomes.  The electronic data at 2 years were in agreement with the
original trial, and other literature, in failing to find a preventive role for probiotics on asthma outcomes®”*. We
identified a possible increased asthma prevalence®*, though this should be interpreted with caution as several
endpoints were analysed in sensitivity analyses. Our study is the first to address longer term electronic follow up
of infants exposed in utero and suggests that even if there are any associations, they tend to diminish over time.

In the original trial, at 2 years, the probiotic supplementation appeared to confer some benefits by reducing
atopic eczema (not ‘any eczema’)>*!. This diagnosis required skin prick testing and was therefore unsuited to
electronic follow up. Meta-analysis*? of studies investigating probiotics’ impact on more widely defined eczema,
as investigated here, suggests a possible preventative effect. This was not supported by any statistically significant
findings in our study. We note that our estimated effect sizes were consistent with published pooled relative risks
of between 0.62 and 0.78, however we also found that the odds ratio in our study moved closer to 1 between 2 and
5 years follow up.

Strengths and Limitations. The advantages of electronic follow up include minimisation of reporter, recall,
social desirability response bias or mis-understandings in questionnaires. However, constraints or missing values
in health records may include: absence of medicines prescribed in secondary care (soon to be available in SAIL)
or privately purchased; absence of free text clinical notes; prescriptions given ‘just in case’; non-adherence to pre-
scription regimens; quality of coding; absence of confounding variables (although many demographic variables
can be recorded, trials will often require additional information). We acknowledge that prescriptions of asthma
medicines at 2 and 5 years may not indicate a formal diagnosis of asthma; rather, they are functional measures
of primary care practitioners’ perceptions of respiratory illness. Extension to beyond 7 years is straightforward
(with ethical approval) and would offer a definitive asthma endpoint and further illustration of the advantages of
the enriched trial.

Electronic follow up is likely to be cost-effective. Health informaticians can match and extract data quickly,
here, some 6 months of analyst’s time, plus statistical re-analysis, research governance approvals, checking against
data held by the Office of National Statistics (ONS), and checking with fieldwork data. We estimate the cost to
be $80k ($57k in human resources), ~$200 per participant, which compares favourably with a mean of $24,727
per participant for patient retention in phase 3 pharmaceutical trials*. Although full cost-benefit analysis would
require quantification of data quality, unlike traditional methods, the cost of follow-up using routine data is
potentially relatively small and crucially does not increase with the number of participants. However, an infra-
structure must be in place and meet exacting safeguarding standards**. SAIL, for example, is a large project
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supported by data scientists and significant computing hardware. This approach is still cost-effective over even a
small number of trials. Given the cost of a suite of trials (our experience with PROBAT was approximately $2000
per participant) it is imperative that as much information, over a period as long as possible, is utilised. The poten-
tial bias introduced whenever there is loss of data within the trial framework must always be considered, however
we suggest that the benefits of updating and re-testing trial hypotheses are such that trial funders should routinely
recognise and support infrastructure for long-term follow up, using centres offering comprehensive electronic
follow up”?.

Key Points.

Electronic follow-up of a clinical trial involving UK participants using the SAIL databank was feasible and
effective, with a high proportion (96%) of participants identified with good data coverage.

At 2 years of age retention was greater in electronic records, and with reduced attrition bias in lower
socio-economic status groups.

5 years, retention was still high and free of bias in socio-economic status. Future extension of the trial is
straightforward within this framework.

5 year electronic follow up did not find support for an effect of early use of probiotics on childhood eczema
or asthma.

The benefits relating to cost-effective, long term monitoring of complex interventions have implications for
future clinical trial design.
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Table S1. Data collection in the PROBAT trial

1. Participants were asked to respond to questionnaires regarding compliance with trial
interventions, putative risk factors for atopy, signs and symptoms of atopic conditions,
adverse events (defined as any untoward medical occurrence in a patient or clinical
investigational subject administered a pharmaceutical product and which does not
necessarily have to have a causal relationship with this treatment.) and infant’s health at:

36 weeks of pregnancy (recruitment)

When infant was 6, 12, 18, 24, 52 and 104 weeks of age

Clinic visits scheduled at 6 months and 2 years.
Questionnaires were administered face to face at research clinics or in participants’ homes or
over the telephone.

2. Participants were asked for consent to access:
maternity records on pregnancy and childbirth
children’s medical records

3. The following biological samples were requested:
maternal blood at 36 weeks, taken with routine ante-natal blood samples, if possible.
the placenta after delivery (placentas are normally discarded after delivery).
blood from the umbilical cord (after separation), after the birth of the infant.
blood samples (5 mis taken from the back of the hand or forearm after using an
anaesthetic cream) at 6 months.
skin-prick tests for common allergens at age 6 months and 2 years. This involves
putting common allergens on the skin in drops of fluid, scratching the skin very gently
and observing local skin reactions.
breast milk from breastfeeding mothers at 2 & 6 weeks after delivery (home visit,
subsample only).
stool samples from nappies at birth, 2, 6, 12, 18 and 24 weeks. (Soiled nappy placed
in a sealed envelope.)

Sample collection necessitated additional contacts, immediately after birth and 2 weeks post
partum.




Table S2. Two year questionnaire section on reported diagnoses

Since the last assessment at age 1 year, has your child had any of the following?

Codes for answers:
1 = Yes and diagnosed by a health professional
2=No
3 =Yes but NOT diagnosed by a health professional
4 = Don’t know
9 = Missing data

If participant answers “No” — go down the list to check

Any skin problem (other than an infection)?
o Dry skin only
o Eczema
o0 Hives, nettle-rash or urticaria (episodes of red itchy wheals/ blisters)
o Skin allergy or contact dermatitis; If Yes: give details:

0 Psoriasis
0 Other skin problem: details ..............coooiiiii i,

Any respiratory / breathing problem?
o asthma (if unclear ask if asthma medicines or inhalers used)
o0 any other breathing / respiratory problem; details:

Hay fever / allergic rhinitis (seasonal episodes of sneezing, runny and itchy
nose and watery and itchy eyes)

Allergies to:
Cow milk
Egg
Cat
Pollen
Dust
Insect bites or stings
Something else, detailS ..........cooveiiii

Does your child receive regular treatment for any ‘allergic’ problems? details:

In the last year, for how many DAYS has your child received:

(000 =none; 888 = don't know, 999 =missing data)

Prompts: Has your child ever had .... If so, on how many occasions ...
Or, how often .... Every day, every week ... how many times each week?
(multiply number of times each week by 52)

ANtIDIOtIC; detailS: ..ocoooiiie e
Steroids; detailS: .....uuvuieiiiii i ——————
Antihistamines

Creams or ointments for eczema (detailS.............oooiiiiiiiiiiiiiiie, )
Paracetamol

Other medicines; detailS: .........oooeeiiiiiiiii




Table S3. Prescriptions indicative of asthma

Asthma

stage

Diagnostic Criteria

1

Any prescription of a short acting beta 2 agonist
(This may be a therapeutic trial indicating respiratory symptoms)

(Equivalent to BTS step 1)
More than one prescription of a short acting beta 2 agonist
OR
One prescription of a short acting beta 2 agonist plus a GP
diagnosis of asthma

(Equivalent to BTS step 2)
Any prescription of an inhaled corticosteroid
OR
Any prescription of a leukotriene receptor antagonist without a
corticosteroid

(Equivalent to BTS step 3)
Any prescription of an inhaled corticosteroid plus either a
leukotriene receptor antagonist* or a long acting beta 2 agonist
(alternative add-on therapy)

Any prescription of an oral corticosteroid plus a concurrent asthma
diagnosis at time of prescription (within 14 days)
OR
A past history of asthma medication stages 2 to 4 above

*recommended ‘add-on’ for <5s in BTS/SIGN guidelines 2012




Table S4. Algorithm for asthma diagnostic criteria for coding into Semi-
English Query Language (SQL)

Project stage Description
asthma

----------------------------------------

SB2

1 [any short actin'l'g beta 2 agonist]
2 [=1 short acting beta 2 agom"st]-bR :
[=1 short acting beta 2 agonist®--——---{-—---——- J
+ ay

R o asthima diagnosis]

3 [any inhaled corticosteroid]
1 L]

OrR
e ] kR

OR
[any long acting beta 2 agonist] e-------------- 1 LB2

5 { |[any oral corticosteroid
oo . asthma diagnosis at time(<=14 days)] ORCORT
| - |or —
[any oral corticosteroid o | i
+ steps 2,3 or 4] :

|
i

ASDIAG

'
L

e e e 1 ANYCORT

Note to figure 1: The five asthma diagnosis stages are broken down into their constituent
elements and then defined as NHS Read code lists representing the relevant medicines and
diagnostic terms. Membership of the stage can be determined by examining the Read code
events and event date for each participant.

Key to figure 1:

SB2 - Read code list to define short acting beta 2 agonists

ASDIAG - Read code list to define diagnosis of asthma by GP

INCORT - Read code list to define inhaled corticosteroids

LKR - Read code list to define leukotriene receptor antagonists

LB2 - Read code list to define long acting beta 2 agonists

ORCORT - Read code list to define oral corticosteroids

ANYCORT - Read code list to define corticosteroids in general (FORCORT+INCORT)



Table S5. Prevalence of eczema and asthma and
antibacterial prescriptions at 2 and 5 years

Variable Numbers
. Good electronic coverage, ITT | Good electronic coverage, PP
Unadjusted raw data . .
analysis analysis
2yrs — total, 5yrs — total, 2yrs — total, 5yrs — total, 2yrs — total 5yrs — total
probiotic, probiotic, probiotic, probiotic, probiotic, probiotic,
placebo placebo placebo placebo placebo placebo
Population 435 (100%), 435 (100%), 422 (100%), 370 (100%)), 195 (100%)), 172 (100%),

212,223

212,223

209,213

183,187

95,100

84,88

Asthma stage 1

70 (16.1%),

136 (31.3%),

69 (16.4%),

116 (31.4%),

35 (17.9%),

59 (34.3%),

33,37 62,74 32,37 54,62 20,15 31,28
Asthma stage 2 | 41 (9.4%), 95 (21.8%), 40 (9.5%), 83 (22.4%), 20 (10.3%), 41 (23.8%),

24,17 48,47 23,17 43,40 >15,<5 26,15
Asthma stage 3 17 (3.9%), 52 (12.0%), 17 (4.0%), 45 (12.2%), 5 (2.6%) 18 (10.5%),

.6%),

5,12 24,28 5,12 22,23 12,6
Asthma stage 4

<5 10 (2.3%), <5 9 (2.4%), <5 5 (2.9%),
Asthma stage 5 26 (6.0%), 23 (6.2%),

7 (1.6%) 7 (1.7%) <5 10 (5.8%),

13,13 12,11

Eczema

100 (23.0%),
44,56

144 (33.1%),
70,74

100 (23.7%),
44,56

126 (34.1%),
61,65

50 (25.6%),
21,29

62 (36.0%),
29,33

Antibacterials

149 (34.3%),
73,76

266 (61.1%),
141,125

146 (34.6%),
72,74

235 (63.5%),
124,111

75 (38.5%),
39,36

110 (64.0%),
59,51

Notes: We are unable to disclose numbers 1-4. ITT analysis = any compliance, PP analysis = compliance >70%

Asthma stages are outlined in Table S3




Table S6. Unadjusted univariate analysis at 2yrs - Asthma & Eczema, Intention to treat & Per Protocol

Asthmal TT Asthma PP EczemalTT Eczema PP
Covariate Status Total N of p- Odds Ratio Total N of p- Odds Ratio Total N of p- Odds Ratio Total N of p- Odds Ratio
N events val (95% CI) N events val (95% CI) N events val (95% CI) N events val (95% CI)
Placsbo | 213 | 17 143 100 [ <5 5 213 | 56 075 100 | 29 0.69
Treatment group Probiotic | 209 | 23 029 | 07410275) | 95 1619 | %01 | (161015 | 200 | 44 021 | 048t0117) | 95 21 027 | (03610 1.33)
: Vagind | 128 | 8 180 60 6 104 128 | 32 0.90 60 16 0.93
Delivery method Csection | 200 | 31 016 | 0got0407) | 135 | 14 094 | 03810285 | 290 | 67 067 | (0s6t0146) | 135 | 34 083 | (04610 1.85)
: No 127 | 18 0.25 67 8 0.59 127 | % 122 67 19 0.95
. Yes 179 | 7 <001 | 010t0061) | 95 7 033 | 020t0170) | 179 | 49 046 | (07210206 | 95 % 089 | (54710 1.91)
No 256 | 25 0.78 1z |1 112 256 | 52 166 112 | 24 167
Al CEEIEE R Eale Yes 55 | 12 049 | (380159 | 83 9 082 | (0ast0283) | 155 | 46 003 | (105t0262) | 83 2% 012 | (h88103.19)
Any Sbiings No 228 | 16 187 107 |8 195 228 | 59 0.77 107 | 28 0.94
y Sbing Yes 104 | 24 006 | no6t0363) | 88 12 016 | (07610502 | 194 | 41 025 | ha9t0121) | 88 2 085 | (5,490 1.80)
Mother smoKed No 33 | 3L 0z | 156 71 [ 1619 | o, | 08 B3| &5 s | 088 71| 4 o016 | 19
Yes 69 9 : (0.71t0344) | 24 <5 : (~0.2 t0 ~4) 69 15 68 | (04710163 | 24 9 16 | (0.7810467)
No 249 | 20 150 19 |12 105 29 | 59 100 119 | 27 148
Household smoked Yes 73 | 20 03 | (07810287) | 76 8 092 | oatt0270) | 173 | 41 100 | (06310158 | 76 | 23 024 | (57710 2.83)
Ay pets No 210 | 19 111 9 9 115 210 | 49 104 % 3 113
v P Yes 22 | 21 076 | (0sgt0212) | 101 | 11 076 | 04610202 | 212 | 51 086 | 06610163 | 101 | 27 0.72 | (059102.15)
Cas No 324 | 29 129 /2 | 13 208 24 |79 085 152 | 38 116
Yes %8 1 050 | (oe2t0268) | 43 7 015 | 07710559 | @8 21 055 | (0a9t0146) | 43 1 0.70 | (054 102.49)
Do No 305 | 28 113 136 | 1 0.99 05 | 72 102 136 | 34 112
* Yes 7 | 074 | (055t0231) | 59 6 098 | (036t0271) | 117 | 28 094 | 06210168 | 59 16 0.76 | (0.56102.23)
RebOItS No 404 | 3639 ~06 84 | 1619 ~09 04 | 9699 ~09 184 | 4649 a1
Yes 18 <5 057 | (01t0-4) | 11 <5 090 | p110-~7) 18 <5 088 | 0310~3) | 11 <5 090 | 0310~4)
Rodents No 309 | 3639 2 85 | 20 30 | @2 178 185 | 45 311
Yes 3 <5 019 | (97t0-7) | 10 0 NA NA 23 8 020 | 07310433 | 10 5 008 | 0,86 1t011.24)
Fiels No 40 | 40 88 | 20 40 | o4 336 188 | 45 7.94
Yes 1 0 NA NA 7 0 NA NA 12 6 004 | 1 06t0106) | 7 5 002 1 (1 4910 42.36)
In least deprived fifth No 297 36-39 ~0.2 131 16-19 ~0.3 297 78 0.60 131 38 0.56
* Yes 125 | <5 001 | (51t0-07) | 64 <5 009 | 01t0~12) | 125 | 22 006 | 03510102 | 64 12 013 | (027101.17)
In most deprived fifth No 306 21 2.66 148 13 1.82 306 77 0.74 148 42 0.52
*® Yes 16 | 19 <001 | 1 a7t0515) | 47 7 023 | 068tosss) | 116 | 23 025 | (04a4t0124) | 47 8 012 | (622101.20)
Housshold dam No 3L | 3L 083 43 |15 0.93 31 | 74 0.98 43 | 38 0.85
P Yes 107 |9 064 | (agt0180) | 51 5 089 | (03210270 | 107 | 25 098 | (h58t01.64) | 51 12 067 | (04010 1.79)
Househord mould No B4 | 34 oos | 099 158 | 1619 | oo | -1l B4 | 83 o7a | 11 158 | 40 ogs | 100
Yes 63 6 : (0.40102.47) | 37 <5 : (~0.310-3) 63 16 74 | (06010206 | 37 10 83 | (049102.45)
High risk doctor diagnosed No 57 7 0.71 25 <5 ~1.4 57 11 1.35 25 5 1.44
g “ Yes 365 | 33 04 | 0a0t0169) | 170 | 1619 | 8% | (“0310-6) 365 | 89 040 | (06710272 | 170 | 45 049 | (0,51 t0 4.06)
High risk self diagnosed No 35 <5 ~1.1 16 0 35 5 1.95 16 <5 ~1.1
g ag Yes 7 | 363 | *® | (03t~ | 179 | 20 NA NA 387 | 95 018 | 07410517 | 179 | 4649 | 9% | (~0310~3)
Mother alleray st reported No 107 |8 140 46 <5 302 107 | 26 0.96 6 13 0.84
gy setren Yes 35 | 32 042 | 062t0314) | 149 | 1619 | ®1° | (067101355 | 315 | 74 087 | (057t0160) | 149 | 37 064 | (04010 1.76)
Father allergy self renorted No 43 <5 ~1.4 26 <5 ~0.8 43 8 1.39 26 5 1.53
aysetep Yes 370 | 3538 | *® | (04t0-5) | 165 | 1518 | 77 | (~02t0-3) 370 | 89 043 | 06210310 | 165 | 44 042 | (054 104.30)
Mother alleray doctor diaarosed  LNo 161 | 16 092 68 6 128 61 | 38 101 68 8 0.94
v “ Yes 261 | 24 080 | gart0179) | 127 | 14 063 | (0a7t0350) | 261 | 62 097 | 0sato160) | 127 | 32 085 | (h48101.83)
Father allergy doctor diagnosed No 215 23 037 0.73 100 11 061 0.78 215 37 <0. 2.09 100 18 001 2.35
Yes 198 | 16 : (0.38101.43) | o1 8 : (03010203 | 198 | 60 0l | (13110333 | o1 3 0L | (121t04.60)

Note: Small numbers have been masked to maintain anonymity. Independent variables showing significance to the 5% level are highlighted in bold typeface with grey background.




Table S7. Unadjusted univariate analysis at 5yrs - Asthma & Eczema, Intention to treat & Per Protocol

Asthmal TT Asthma PP EczemalTT Eczema PP
Covariate Status Total N of p- Odds Ratio Total N of p- Odds Ratio Total N of p- Odds Ratio Total N of p- Odds Ratio
N events val (95% CI) N events val (95% ClI) N events val (95% CI) N events val (95% CI)

Treatment group aﬁgc 122 g 0.63 (16.129 to 1.84) gi ;2 oS (zi.lgs t0 4.50) ig; gi .77 ?d?gl to 1.44) gﬁ 23 0.68 ?6?7 t0 1.64)
Delivery method \éas%;in gc?) ég 0.30 (16.3737 t0 2.31) ﬁe é(l) 0.37 (1(.)4.125 t03.11) ;ég gg 0.66 (16.1710 t01.77) iiﬁ ‘1‘2 0.46 (16.226 t0 2.53)
e k] :\(l; 1«13‘21 gg i ?6?219 t00.91) gé ig 0.08 ?6.5214 t01.07) 1(1;21 gg 081 (1(.)?25 t01.74) g(la gé 0.48 (16.2685 t0 2.51)
Any daycare attendance $ ?5 izlli 28 0.53 ?6?5?1 to 1.42) % ?71 0.57 ?62.3410 to 1.65) illi gg 0.08 %(;136 t0 2.31) 33 gg 0.22 (1(';.1?9 t02.77)
Ay siblings $; igi gg 0.76 (16?26 t0 1.76) b 2 0.69 ?()E.afz 0 1.76) o | e 0.28 ?6.75?1 t01.22) % > 0.85 (16(.35?7 t01.99)
Mother smoKed No 31 | 66 020 | 150 52 | 33 oos | 240 31 | 107 o7 0.91 52 | 53 038 | 153

Yes 59 17 (080t0281) | 20 8 (09110637) | 59 19 (050t0164) | 20 9 (0.60 10 3.92)
Household smoked $(e; ig ﬁ ot (1i?§o t03.21) (1533 ;g o (Sic.)sgo 106.38) ifl); gé 0.52 (16.135 t01.78) égs gg 0.31 (16.3794 t0 2.61)
Ay pes :\/k; 123 ﬁ 081 ?(5?548 t0 1.54) gg gg 0.94 ?(')?Zs t0 1.96) 123 2; 0.24 (16.234 0 1.99) gg gg 0.12 (16.658 t0 3.10)
cas $ - ggg (133 0.88 ?d?& t01.71) :§26 i(l) 0.53 (16.3&?7 t0 2.99) ggg 92); 0.87 ?d?gs t0 1.59) égs ‘115 0.12 (ldials t0 3.81)
Dogs Yo Tar T35 1% | Gmoim | |0 |97 | Gwmwin |2 | B 05 | bwwoisy |5 |1 | OB | Garess
Rebbits Vo T T 19 | Giog |10 o |9 | Bieos |1 |m o 9% | Gboa |10 | e | 08| &g
Rodents \h(l = 34119 ;7 0.49 (16%3 10 3.76) igz 3240 0.77 (-0c'>?2 to ~4) gig 54 o (2i.7153 t06.71) igz 26 0.12 (2(')?;17 10 10.48)
Birds \h(l - igo 12_82 0.85 (?b?z to ~4) 61366 3240 0.58 (-lc')€.33 t0 ~10) igo 61320 0.09 (3(')%)3 10 10.83) (1566 ? g ?i?gg t083.81)
In least deprived fifth :\/k; igg ?73 0.07 ?6.5382 t0 1.05) 518 ig 0.47 ?(').7554 t0 1.64) igg gcs) 0.16 ?6.723 t0 1.15) ;118 ‘11; 0.13 ?6.559 t01.17)
el i :\(l; igg gi U (zi.lzls t0353) ‘1120 ig 041 (16.323 t0 3.06) igg gg 0.36 ?6?29 0 1.30) zléo ‘112 0.43 ?6.7;5 t0 1.56)
Housshold demp Yo Toi T35 %% | Gesworem | |10 | 9% | Guresz | o4 | 2 065 | bmwis |4 |14 || Eois
Household mould No 3L | 70 o1 | 104 40 | 33 ose | 108 31 | 107 o074 0.90 140 | 50 o | 108

Yes 56 13 (053102.04) | 32 8 (04410263 | 56 18 (049t0166) | 32 12 (04910 2.39)
High risk doctor diagnosed :\(l; gis 34 0.34 %6%7 t03.11) igo 2?-40 024 (~—?O.6 t0~8) gis El 0.39 (16.3720 t02.52) igo E7>5 0.66 (16.228 t03.23)
High risk scif diagnosed \hfl - 227 ;3—82 0.15 (-20.8 t0~7) 127 2?-40 014 (:50.6 to ~40) 227 (1320 0.0502 (26‘.1399 10 6.20) g? 27 0.82 (16.1;7 t0 3.50)
Mother allergy sef reported :\/k; ;2; ég 0.92 ?(5?576 t0 1.68) ‘1150 23 0.40 (ld‘.‘gl to 3.44) ;gé Sg 0.73 (16?27 t01.77) ‘1%0 zltg 0.67 (16.1576 t0 2.44)
Fether allergy self reported $ - gge 57 0.20 (16?31 0 5.06) izlw ;g-sg 0.59 (-lb‘.14 to ~4) gge ﬁl 0.95 (ld?fg t02.12) ilw gs 0.43 (l(')‘.‘595 t0 4.08)
Mother allrgy doctor cagnosed |3 ——- 20— 07 | (hro1sg |11 |28 | 9% | Gewoey |28 | 78 08 | Groim | m | e | % | Geswas
e :\(l; 132 4312 0.09 (16?34 t0.2.52) - - e (2i.2c}7 t0 4.59) e — (1i.6c?7 t0 2.56) o o 034 (16.3;52 0 2.55)

Note: Small numbers have been masked to maintain anonymity. Independent variables showing significance to the 5% level are highlighted in bold typeface with grey background.
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Table S8. Multivariate logistic regression analysis of factors affecting atopic outcomes

Atopic Outcome Endpoint Type of analysis Variables significant in Retained p-value OR Numbers -2 log likelihood NR HL Predictions
Time univariate logistic regression in final (95CI lower, Upper) in analysis (xz,df,p) (% correct)
analysis model
Breastfeeding Yes <0.01 0.38 (0.20 t0 0.72)
2 years Intention to treat Least deprived fifth No 306 253.29 0.05 0,0,- 84.64
Most deprived fifth No
Father allergy DR diagnosed Yes 0.03 1.86(1.08 to 3.21)
Most deprived fifth No
High risk self diagnosed Yes 0.08 3.84(0.83 to 17.65)
Intention to treat High risk Dr diagnosed No 272 322.63 0.10 6.20,7,0.52 69.85
Asthma stage 1 Breastfeeding Yes 0.09 0.62(0.36 to 1.07)
Smoking in household Yes 0.10 1.58(0.92to 2.71)
5 years Father allergy self reported No
Father allergy DR diagnosed Yes 0.01 2.48(1.22-5.02)
Smoking in household Yes 0.03 2.16(1.09-4.23)
Per protocol High risk Dr diagnosed No 168 197.40 0.15 1.58,3,0.66 70.24
Smoking by mother No
High risk self diagnosed No
Breastfeeding Yes <0.01 0.27(0.11 to 0.66)
2 years Intention to treat Most deprived fifth No 306 159.80 0.10 0.29,2,0.87 91.83
Least deprived fifth Yes 0.11 0.41(0.13t0 1.23)
Most deprived fifth No
Asthma stage 2 Intention to treat Smoking in household Yes 0.04 1.83(1.02 to 3.29) 276 282.29 0.05 1.44,2,0.49 77.90
Breastfeeding Yes 0.06 0.57(0.32t0 1.02)
5 years
Smoking in household Yes <0.01 3.77(1.70-8.33)
Per protocol Father allergy DR diagnosed Yes 0.04 2.24(1.04-4.85) 168 162.40 0.18 1.85,6,0.93 76.79
Treatment group Yes <0.01 3.33(1.47-7.14)
Father allergy DR diagnosed Yes 0.01 2.62(1.33t0 5.16)
Asthma stage 3 5 years Intention to treat Smoking in household Yes 0.07 1.83(0.95 to 3.54) 364 252.33 0.08 2.20,6,0.90 87.91
Least deprived fifth Yes 0.12 0.50(0.21t0 1.19)
Father allergy DR diagnosed Yes 0.01 1.90(1.18 to 3.06)
Intention to treat Daycare attendance Yes 0.02 1.76(1.10 to 2.82) 402 422.63 0.06 0.36,2,0.84 76.62
Birds Yes 0.06 3.07(0.95 to0 9.98)
2 years
Eczema | Father allergy DR diagnosed | Yes [ 0.01 | 2.36(1.19-4.67) [ .
Per protocol Birds Yes 002 |7 96(1.44-43.92) | 191 204.58 0.10 0,0, 75.92
) [ Father allergy DR diagnosed | Yes [ 0.05 | 1.56(1.00 to 2.43) [
5 years Intention to treat [Rodents Yes 005 [ 2.46(1.00 10 6.09) | 364 456.68 0.03 0.02,1,0.90 66.76

Explanatory notes: Variables significant at the 5% level from logistic regression univariate analysis were entered into a multivariate model in order of ascending univariate p-value using backward LR method, where there were more
than one significant variables for the outcome. Variables retaining significance in the final model are highlighted in bold typeface. NR*=Nagelkerke R Square. HL = Hosmer and Lemeshow test
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Table S9. Comparison of electronic data to fieldwork data (2 yr outcomes)

Atopic Participant Cross tabulation of numbers in analysis Agreement
outcome compliance measure —
Cohen’s
Kappa
(Asymp. Std.
Error®,
Approx. T°,
Approx. Sig.)
Fieldwork data
No Yes Total
Any Electronic | No 285 10 295 0.53
Follow-up | Yes 10 13 23 (0.09, 9.48, <0.01)
(2yn) Total | 295 23 318
Asthma
No Yes Total
Good Electronic | No 141 <5 142-146 0.54
Follow-up Yes 7 6 13 (0.13, 7.00, <0.01)
(2yn) Total | 148 8 156
No Yes Total
Any Electronic | No 201 40 241 0.47
Follow-up Yes 27 53 80 (0.06, 8.48, <0.01)
Eczema (2yn) Total | 228 93 321
No Yes Total
Good Electronic | No 97 20 117 0.49
Follow-up Yes 12 27 39 (0.08, 6.15, <0.01)
(2yr) Total | 109 47 156
No Yes Total
Any Electronic | No 154 116 270 0.26
Follow-up | Yes 38 100 138 (0.04, 5.65, <0.01)
(2yr) Total | 192 216 408
Antibacterials
No Yes Total
Good Electronic | No 68 52 120 0.27
Follow-up | Yes 20 54 74 (0.07, 4.03, <0.01)
(2yr) Total | 88 106 194

Explanatory notes: Cohen’s Kappa comparison for PROBAT electronic follow-up results versus fieldwork data. Agreement
classifications: 0.00-0.20 slight, 0.21-0.40 fair, 0.41-0.60 moderate, 0.61-0.80 substantial, 0.81-0.99 almost perfect, 1.0 perfect
(Landis and Koch, 1977). Asthma defined as >1 prescription of short acting beta 2 agonist (SBA) or = 1 prescription of SBA +

GP asthma diagnosis.
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Table S10. Sensitivity Analysis

Atopic E- Type of Adjusted effect of P Odds Ratio
Outcome | Follow | analysis probiotics, plus other | value | (95% CI lower,
up time significant variables Upper)
] Probiotics 0.83 0.93 (0.47, 1.83)
Intention to treat | Breastfeeding 0.01 0.39 (0.20, 0.77)
2 years Probiotics 021 | 1.82(0.72, 4.61)
Per protocol Breastfeeding 0.04 0.37 (0.15, 0.93)
Asth —
Stsag'e“i _ Probiotics 0.45 | 0.84(0.59, 1.32)
Intention to treat | Father allergy <0.01 | 1.97 (1.25, 3.08)
5 years E;(t)r?elfgltl::r 018 | 1.60 (0.81, 3.18)
Per protocol S raflergy <0.01 | 3.11(1.58, 6.13)
moking in household 0.02 2.28 (1.14, 4.54)
Probiotics 0.06 2.56 (0.96, 6.84)
Intention to treat | Breastfeeding 0.01 0.25 (0.09, 0.65)
Asthma 2 years Probioti 0.01 5(.5, 15
stage 2 Per protocol roPIOHES ' (15,19
(‘Primary’
Definition
of | . Probiotics 0.53 1.17 (0.72, 1.92)
Asthma ntention to treat | gy oking in household | 0.01 1.98 (1.21, 3.25)
in the Probiotics <0.01 |3.33(1.47,7.1)
5 years : ' O
study) y Per protocol Father Allergy 0.04 2.24 (1.04, 4.85)
P Smoking in household | <0.01 | 3.77 (1.70, 8.33)
. Probiotics 0.10 0.41(0.14, 1.2)
Intention to treat
2 years Probiotics 0.69 | 0.70 (0.1, 4.26)
Asthma Per protocol
stage 3
| . Probiotics 0.99 1.00 (0.53, 1.88)
5 ntention to treat | ¢oiher allergy 0.01 2.62 (1.34, 5.13)
years o | Probiotics 0.03 | 3.35(L.12, 9.98)
er protoco Smoking in house <0.01 | 5.94(1.92,18.4)
Probiotics 0.09 Not applicable
Intention to treat due to zero count
2 years Probiotics 0.33 Not applicable
Per protocol due to zero count
Asthma
stage 4
. Probiotics 0.34 0.50 (0.12, 2.04)
Intention to treat
5 years Probiotics 0.69 | 0.69(0.11, 4.24)
Per protocol
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. Probiotics 0.69 1.37 (0.30, 6.18)
Intention to treat
2 years Probiotics 054 | 2.13(0.19, 23.9)
Per protocol
Asthma
stage 5 e Probiotics 069 | 1.19(0.51, 2.79)
: htention to treat | gy oking in house 0.02 | 2.87(1.18, 6.95)
years o | Probiotics 017 | 2.62(0.67,10.3)
er protoco Smoking in house 0.01 | 18.71(2.3,155)
Probiotics 0.20 0.72 (0.44, 1.19)
Intention to treat Father allergy 0.01 0.90 (1.14, 3.15)
Daycare attendance 0.01 2.00 (1.21, 3.30)
2 years
Probiotics 0.48 0.77 (0.37-1.60)
Per protocol Father allergy 0.02 2.40 (1.14, 5.04)
Eczema Keep birds in house 0.03 7.23 (1.23, 42.6)
Probiotics 0.80 0.94 (0.61, 1.46)
Intention to treat | Father allergy DR 0.02 1.66 (1.07, 2.57)
5 years diagnosed
Per protocol Probiotics 0.67 0.87(0.46,1.64)
P Keep birds in house | 0.04 | 9.60(1.09,84.22)

Explanatory notes: The effect of treatment estimated in logistic regression model adjusting for
any other background variables found significant at 5% level.

Further information is available from the authors.
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