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Statistical analysis plan – Health-related Quality of life (HRQL) outcomes 

Change in HRQL was an exploratory outcome in the PPOIT-003 study protocol. The HRQL analysis was therefore 

not included in the PPOIT-003 Statistical Analysis Plan (SAP). A supplementary SAP, specific to HRQL analyses, 

is presented here. This SAP was developed prior to the commencement of analysis of the HRQL data.  

Aims 

1. To compare change in HRQL score from baseline (T0) through to 12-months post-end-of-treatment (T3) 

between treatment arms for a) Probiotic and peanut oral immunotherapy (PPOIT) vs. Placebo; b) PPOIT vs. 

peanut oral immunotherapy (OIT); and c) OIT vs. Placebo groups, respectively. 

2. To compare change in HRQL score from baseline (T0) through to 12-months post-end-of-treatment (T3) by 

allergy status at 8-weeks post-end-of-treatment (T2) (sustained unresponsiveness (SU) vs. desensitization 

without SU (DWSU); SU vs. allergic; and DWSU vs. allergic).  

Outcome measures 

 

HRQL was measured using the Food Allergy Quality of Life Questionnaire – Parent Form (FAQLQ-PF), a 

disease-specific questionnaire with demonstrated validity and high reliability, allowing parents to report HRQL 

from their child’s perspective.1 The FAQLQ-PF was administered at: screening/pre-treatment (T0), end-of-

treatment (when status of peanut allergy vs DWSU vs SU was not yet known, (T1)); and 12-months post-treatment 

(T3).  

The HRQL outcomes were defined as change in score from T0 to T1 and T3 (points) for the following: 

1. FAQLQ-PF total score 

2. FAQLQ-PF sub-scores (emotional impact, food anxiety, social and dietary limitations). 

Scores were constructed as per the instructions of the instrument developers.1 FAQLQ-PF total score is calculated 

as the mean of up to 30 items (some are age group specific), with response scale from 0 (minimal impairment in 

HRQL) to 6 (maximal impairment in HRQL). The mean scores for selected items are used to construct the sub-

scores.1 A reduced FAQLQ score indicates an improvement in the child’s HRQL, as perceived by the caregiver. 

The minimal clinically important difference (MCID) for FAQLQ-PF is 0.45-0.5.2 

Analytical approach 

Analyses were conducted consistent with the intention to treat principle, using all data available from participants. 

Data checks were conducted to identify missing data and outliers, which were reviewed with the clinical team for 

accuracy. Participants with missing data of 20% or more for any score were identified and removed from the 

analysis of that score.1 

To address aim 1, unadjusted and adjusted (sensitivity) analyses were undertaken using linear regression models 

with change in HRQL score from T0-T3 (as specified above) as the dependent variable. Model assumptions were 

tested by plotting observed vs. predicted values, and Q-Q plots where relevant. Treatment arm (categorised as 

PPOIT, OIT, Placebo) was the explanatory variable of interest, and due to random allocation, the impact of 

confounding was expected to be negligible. As a sensitivity analysis, we ran the same linear regression model 

above five times, also adjusting for:  

a) Study site (Melbourne, Adelaide, Perth);  

b) Age group (1-5, 6-10 years);  

c) Peanut SPT wheal size (<=10mm, >10mm);  

d) Baseline (T0) HRQL score; and 

e) Multivariable model incorporating all independent variables.  

To address aim 2, we constructed a second model (using the same dependent variable) to compare change in 

HRQL score by allergy status at T2 (SU, DWSU, allergic). Group allocation in this model was not randomized so 

the same five sensitivity analysis as described above were repeated to explore the impact of key confounding 

variables on model outcomes. Statistical analyses of HRQL data were carried out using R (version 3.6.1). 
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Table S1. Severity grading for allergic reactions based upon the National Institute of Allergy and Infectious 

Diseases (NIAID) Consortium for Food Allergy Research (CoFAR) grading system 

 
Grade 1 - Mild Grade 2 - Moderate Grade 3 – Severe Grade 4 - Life threatening Grade 5 - Death 

Transient or mild 

discomforts (<48 hours), 

no or minimal medical 
intervention/ therapy 

required. These 

symptoms may include 
pruritus, swelling or 

rash, abdominal 

discomfort or other 
transient symptoms. 

Symptoms that produce mild 

to moderate limitation in 

activity some assistance may 
be needed; no or minimal 

intervention/ therapy is 

required. Hospitalization is 
possible. These symptoms 

may include persistent hives, 

wheezing without dyspnoea, 
abdominal discomfort/ 

increased vomiting or other 

symptoms. 

Marked limitation in 

activity, some assistance 

usually required; medical 
intervention/ therapy 

required, hospitalization is 

possible. Symptoms may 
include Bronchospasm with 

dyspnoea, severe abdominal 

pain, throat tightness with 
hoarseness, transient 

hypotension among others. 

Parenteral medication(s) are 
usually indicated. 

Extreme limitation in activity, 

significant assistance required; 

significant medical/ therapy. 
Intervention is required; 

hospitalization is probable. 

Symptoms may include 
persistent hypotension and/or 

hypoxia with resultant 

decreased level of 
consciousness associated with 

collapse and/or incontinence or 

other life-threatening 
symptoms. 

Death 
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Table S2.  Summary of T2 Completion by Treatment Group and Study Withdrawals 

Subject status 

PPOIT 

n=79 

(n (%)) 

OIT 

n=83 

(n (%)) 

Placebo 

n=39 

(n (%)) 

Enrolled 79 (100.0%) 83 (100.0%) 39 (100.0%) 

Completed study to T2 71 (89.9%) 70 (84.3%) 35 (89.7%) 

Withdrawn from study at T2 8 (10.1%) 13 (15.7%) 4 (10.3%) 

  Adverse event 1 (1.3%) 3 (3.6%) 0 

  Lack of patient compliance 4 (5.1%) 3 (3.6%) 0 

  Other* 0 1 (1.2%) 0 

  Patient/Caregivers decision to withdraw 2 (2.5%) 6 (7.2%) 2 (5.1%) 

  Relocated while in the study 0 0 1 (2.6%) 

  Study is an inconvenience 1 (1.3%) 0 1 (2.6%) 

    

By age subgroup    

1-5 years Enrolled 41 (100.0%) 43 (100.0%)  20 (100.0%) 

Withdrawn from study at T2 2 (4.9%) 6 (14.0%) 2 (10.0%) 

6-10 years Enrolled 38 (100.0%) 40 (100.0%) 19 (100.0%) 

Withdrawn from study at T2 6 (15.8%) 7 (17.5%) 2 (10.5%) 

 

*Numerous reasons including family decision, severe eczema exacerbation, poor sleep, developing food 

aversion 

Abbreviations: n=number of subjects; OIT=Oral immunotherapy; PPOIT=Probiotic and peanut oral 

immunotherapy 
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Table S3. Sustained Unresponsiveness (SU) and Desensitization (DS) rates (PP and CC populations) 

 PPOIT 

n (%) 

OIT 

n (%) 

Placebo 

n (%) 

Risk Difference% (95%CI), P value 

 

    
PPOIT vs Placebo PPOIT vs OIT OIT vs Placebo 

PP Population    
   

SU 36/68 

(52.9%) 

40/64 

(62.5%) 

2/34 

(5.9%) 

47.06% 

(32.80, 61.32) 

P chi2 <0.0001 

P Fisher <0.0001 

-9.56% 

(-26.33, 7.22)  

P chi2 =0.26 

P Fisher = 0.35 

56.62% 

(42.36, 70.87) 

P chi2 <0.0001 

P Fisher<0.0001 

DS 61/68 

(89.7%) 

59/64 

(92.2%) 

2/34 

(5.9%) 

83.82% 

(73.11, 94.53) 

P chi2 <0.0001 

P Fisher<0.0001 

-2.48% 

(-12.25, 7.29) 

P chi2 = 0.62 

P Fisher=0.85 

86.31% 

(76.02, 96.59) 

P chi2 <0.0001 

P Fisher<0.0001 

CC Population 
      

SU 36/70 

(51.4%) 

42/68 

(61.8%) 

2/35 

(5.7%) 

45.71% 

(31.71, 59.72) 

P chi2 <0.0001 

P Fisher<0.0001 

-10.34% 

(-26.78, 6.11) 

P chi2 =0.22 

P Fisher=0.29 

56.05% 

(42.17, 69.93) 

P chi2 <0.0001 

P Fisher<0.0001 

DS 61/70 

(87.1%) 

61/68 

(89.7%) 

2/35 

(5.7%) 

81.43% 

(70.45, 92.41) 

P chi2 <0.0001 

P Fisher<0.0001 

-2.56% 

(-13.22, 8.10) 

P chi2 = 0.64 

P Fisher=0.84 

83.99% 

(73.44, 94.54) 

P chi2 <0.0001 

P Fisher<0.0001 

Abbreviations: n=number of subjects; OIT=Oral immunotherapy; PPOIT=Probiotic and peanut oral 

immunotherapy; PP=per protocol; CC=complete case 
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Table S4. Immunological parameters – Peanut SPT, sIgE and sIgG4 

 

     P value (from t-test) 

Parameter 

Visit 
Statistic PPOIT OIT Placebo 

PPOIT  

vs Placebo 

PPOIT  

vs OIT 

OIT 

vs Placebo 

Peanut SPT (mm)        

Screening n 79 83 39    

 Mean (SD) 12.7 (5.6) 12.6 (5.2) 12.7 (5.8)    

 Min, Max 4.0, 30.0 3.0, 27.0 5.0, 31.0    

        

T1 n 71 71 36    

 Mean (SD) 4.2 (3.3) 4.0 (2.7) 11.0 (6.8) P<0.0001 P=0.72 P<0.0001 

 Min, Max 0.0, 15.0 0.0, 10.0 0.0, 29.0    

        

T2 n 70 69 31    

 Mean (SD) 4.7 (3.4) 4.8 (3.7) 9.7 (4.0) P<0.0001 P=0.93 P<0.0001 

 Min, Max 0.0, 16.0 0.0, 17.0 0.0, 16.0    

        

T3 n 67 65 29    

 Mean (SD) 5.7 (4.0) 5.8 (4.3) 10.6 (5.0) P<0.0001 P=0.79 P<0.0001 

 Min, Max 0.0, 15.0 0.0, 15.0 0.0, 21.0    

        

     P value (from Wilcoxon) 

Parameter 

Visit 
Statistic PPOIT OIT Placebo 

PPOIT vs 

Placebo 

PPOIT vs 

OIT 

OIT vs 

Placebo 

Peanut sIgE (kU/L)        

Screening n 77 81 38    

 Median 10.40 11.00 18.00    

 Min, Max 0.1, 1115.8 0.1, 1861.0 0.2, 306.0    

 Q1, Q3 1.9, 85.0 2.0, 44.0 3.8, 59.7    

        

T1 n 66 67 36    

 Median 6.58 3.22 14.50 P=0.046 P=0.25 P=0.0057 
 Min, Max 0.0, 903.3 0.1, 867.6 0.0, 532.6    

 Q1, Q3 1.3, 22.6 0.8, 20.7 3.0, 84.0    

        

T2 n 66 64 29    

 Median 3.68 2.71 18.00 P=0.0092 P=0.37 P=0.001 

 Min, Max 0.0, 966.1 0.1, 664.8 0.0, 1259.0    

 Q1, Q3 0.9, 23.0 0.7, 19.7 3.2, 95.9    

        

T3        n 64 61 23    

 Median 5.7 1.9 14.6 P=0.022 P=0.15 P=0.0014 

 Min, Max 0.0, 714.0 0.1, 419.0 0.0, 596.0    
 Q1, Q3 0.8, 21.4 0.5, 15.5 2.1, 100.0    

        

Peanut sIgG4 (mgA/L)        

Screening n 77 82 38    

 Median 0.38 0.36 0.63    

 Min, Max 0.0, 53.5 0.0, 48.8 0.0, 5.5    

 Q1, Q3 0.1, 1.0 0.1, 0.8 0.2, 1.9    

        

T1 n 63 63 33    

 Median 17.09 11.27 0.77 P<0.0001 P=0.15 P<0.0001 

 Min, Max 0.5, 116.6 0.1, 66.9 0.0, 6.5    

 Q1, Q3 6.3, 39.9 4.9, 25.5 0.3, 2.1    

        

T2 n 62 61 24    

 Median 11.45 8.11 1.19 P<0.0001 P=0.36 P<0.0001 

 Min, Max 0.5, 67.4 0.9, 46.6 0.0, 6.4    

 Q1, Q3 3.8, 29.2 4.1, 18.4 0.4, 2.8    

        

T3 n 58 57 19    

 Median 6.5 3.4 1.2 P<0.0001 P=0.16 P=0.0001 

 Min, Max 0.3, 55.7 0.1, 42.4 0.0, 5.8    

 Q1, Q3 2.1, 13.2 2.1, 8.4 0.5, 2.9    
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Table S5. Immunological parameters - Peanut SPT, sIgE and sIgG4 (Change from Screening) 

 

     P value (from t-test) 

Parameter 

Visit 
Statistic PPOIT OIT Placebo 

PPOIT  

vs Placebo 

PPOIT  

vs OIT 

OIT 

vs Placebo 

Peanut SPT (mm)        

T1 n 71 71 36    

 Mean (SD) -8·8 (5·3) -8·2 (5·4) -1·6 (6·5) P<0·0001 P=0·45 P<0·0001 

 Min, Max -25·0, 1·0 -24·0, 6·0 -16·0, 17·0    

        

T2 n 70 69 31    

 Mean (SD) -8·4 (5·3) -7·3 (5·0) -2·9 (6·1) P<0·0001 P=0·25 P=0·0003 

 Min, Max -22·0, 2·0 -18·0, 8·0 -17·0, 9·0    

        

T3 n 67 65 29    

 Mean (SD) -7·4 (5·9) -6·3 (5·2) -1·8 (7·3) P=0·0001 P=0·23 P=0·002 

 Min, Max -21·0, 7·0 -15·0, 5·0 -17·0, 13·0    

        

     P value (from Wilcoxon) 

Parameter 

Visit 
Statistic PPOIT OIT Placebo 

PPOIT vs 

Placebo 

PPOIT vs 

OIT 

OIT vs 

Placebo 

Peanut sIgE (kU/L)        

T1 n 65 66 35    

 Median -4·9 -2·2 0·3 P<0·0001 P=0·25 P=0·0005 

 Min, Max -407·7, 49·1 -993·4, 17·5 -24·8, 344·2    

 Q1, Q3 -34·7, -0·3 -15·3, 0·0 -2·4, 19·4    

        

T2 n 64 63 28    

 Median -2·7 -2·2 2·4 P<0·0001 P=0·64 P<0·0001 

 Min, Max -408·7, 380·7 -1196·2, 27·6 -11·1, 1181·7    
 Q1, Q3 -36·9, -0·1 -16·5, -0·1 -0·1, 48·8    

        

T3        n 62 60 23    

 Median -5·8 -4·1 -0·7 P=0·0068 P=0·46 P=0·02 

 Min, Max -407·5, 36·6 -1442·0, 3·9 -156·9, 581·4    

 Q1, Q3 -49·9, -1·0 -20·9, -1·0 -10·4, 7·0    

        

Peanut sIgG4 (mgA/L)        

T1 n 63 63 32    

 Median 16·6 10·9 -0·0 P<0·0001 P=0·15 P<0·0001 

 Min, Max 0·4, 115·5 -28·7, 65·0 -2·6, 5·1    

 Q1, Q3 6·2, 37·8 4·3, 25·3 -0·1, 0·3    

        

T2 n 61 61 23    

 Median 9·8 7·5 0·3 P<0·0001 P=0·30 P<0·0001 

 Min, Max 0·3, 66·3 -30·0, 46·4 -0·6, 4·9    

 Q1, Q3 3·1, 26·6 2·5, 16·5 -0·0, 1·8    

        

T3 n 56 57 19    

 Median 5·0 2·7 0·1 P<0·0001 P=0·17 P<0·0001 

 Min, Max -39·3, 55·5 -42·6, 40·5 -4·8, 3·3    

 Q1, Q3 1·6, 11·9 1·6, 7·3 -0·1, 1·5    
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Table S6. Immunological parameters – Peanut component sIgE 

Visit Statistic PPOIT OIT Placebo 
PPOIT vs 

Placebo 

PPOIT vs 

OIT 

OIT vs 

Placebo 

 

Ara h1 (kU/L) 

Screening n 77 82 38    

 Median (IQR) 0.4 (0.0, 19.1) 0.3 (0.0, 7.6) 1.4 (0.1, 11.8)    

 Min, Max 0.0, 317.6 0.0, 319.6 0.0, 150.1    

T1 n 63 63 33    

 Median (IQR) 0.3 (0.0, 7.3) 0.2 (0.0, 5.8) 0.3 (0.0, 6.7) P=0.97 P=0.91 P=0.97 

 Min, Max 0.0, 141.2 0.0, 205.1 0.0, 116.7    

T2 n 62 60 24    

 Median (IQR) 0.4 (0.0, 10.3) 0.3 (0.0, 5.4) 0.1 (0.0, 29.2) P=1.0 P=0.65 P=0.76 

 Min, Max 0.0, 177.0 0.0, 191.9 0.0, 137.9    

T3 n 58 57 19    

 Median (IQR) 0.2 (0.0, 7.1) 0.1 (0.0, 3.1) 0.4 (0.0, 21.3) P=0.55 P=0.38 P=0.22 

 Min, Max 0.0, 296.4 0.0, 278.8 0.0, 272.8    

 

Change from Screening 

T1 n 63 63 32    

 Median (IQR) -0.0 (-7.8, 0.0) -0.0 (-1.4, 0.0) -0.0 (-0.8, 2.2) P=0.046 P=0.15 P=0.33 

 Min, Max -176.4, 4.3 -55.5, 12.8 -33.4, 68.2    

T2 n 61 60 23    

 Median (IQR) -0.1 (-6.3, 0.0) -0.0 (-2.9, 0.0) 0.0 (-0.1, 11.6) P=0.028 P=0.46 P=0.051 

 Min, Max -200.0, 77.0 -68.6, 21.0 -14.5, 106.0    

T3 n 56 57 19    

 Median (IQR) -0.1 (-11.4, 0.0) -0.1 (-3.0, 0.0) 0.0 (-0.2, 1.5) P=0.0034 P=0.13 P=0.033 

 Min, Max -132.0, 76.9 -59.3, 18.3 -10.2, 226.6    

 

Ara h2 (kU/L)  

Screening n 77 82 38    

 Median (IQR) 9.3 (1.5, 49.7) 4.9 (1.0, 34.1) 13.5 (2.2, 40.4)    

 Min, Max 0.0, 569.4 0.0, 282.2 0.4, 145.2    

T1 n 63 63 33    

 Median (IQR) 3.9 (0.6, 18.5) 2.2 (0.5, 16.8) 8.5 (1.4, 41.5) P=0.078 P=0.57 P=0.036 

 Min, Max 0.0, 175.6 0.0, 148.8 0.0, 135.5    

T2 n 62 61 24    

 Median (IQR) 3.5 (0.7, 25.4) 1.9 (0.3, 17.1) 11.0 (1.5, 69.6) P=0.091 P=0.37 P=0.023 

 Min, Max 0.0, 156.8 0.0, 161.7 0.1, 272.7    

T3 n 58 57 19    

 Median (IQR) 1.5 (0.2, 12.1) 0.7 (0.2, 5.4) 13.0 (1.3, 47.8) P=0.01 P=0.26 P=0.0007 

 Min, Max 0.0, 347.7 0.0, 169.9 0.0, 282.0    

 

Change from Screening 

T1 n 63 63 32    

 Median (IQR) -4.6 (-30.4, -0.7) -1.6 (-7.5, -0.1) -0.7 (-9.6, 3.0) P=0.0046 P=0.019 P=0.30 

 Min, Max -393.8, 29.5 -133.3, 38.0 -45.2, 50.9    

T2 n 61 61 23    
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 Median (IQR) -3.3 (-28.5, -0.7) -1.4 (-6.8, -0.1) 1.6 (-2.0, 12.6) P=0.0001 P=0.068 P=0.0021 

 Min, Max -412.6, 33.9 -120.5, 37.0 -45.2, 186.9    

T3 n 56 57 19    

 Median (IQR) -7.3 (-35.2, -1.0) -1.8 (-12.0, -0.3) -0.2 (-8.1, 8.8) P=0.0012 P=0.014 P=0.047 

 Min, Max -221.7, 15.0 -112.2, 17.4 -20.6, 197.3    

 

Ara h3 (kU/L)  

Screening n 77 82 38    

 Median (IQR) 0.1 (0.0, 4.1) 0.1 (0.0, 1.0) 0.3 (0.0, 2.6)    

 Min, Max 0.0, 105.6 0.0, 150.6 0.0, 56.2    

T1 n 63 63 33    

 Median (IQR) 0.1 (0.0, 0.7) 0.1 (0.0, 0.8) 0.1 (0.0, 2.5) P=0.80 P=0.85 P=0.79 

 Min, Max 0.0, 52.7 0.0, 31.3 0.0, 65.8    

T2 n 62 61 24    

 Median (IQR) 0.1 (0.0, 1.7) 0.1 (0.0, 0.7) 0.2 (0.0, 9.7) P=0.70 P=0.73 P=0.57 

 Min, Max 0.0, 92.6 0.0, 29.4 0.0, 85.8    

T3 n 58 57 19    

 Median (IQR) 0.1 (0.0, 1.0) 0.1 (0.0, 0.5) 0.3 (0.0, 8.0) P=0.19 P=0.72 P=0.071 

 Min, Max 0.0, 71.5 0.0, 18.6 0.0, 72.8    

 

Change from Screening 

T1 n 63 63 32    

 Median (IQR) -0.0 (-1.9, 0.0) 0.0 (-0.2, 0.1) -0.0 (-0.3, 0.0) P=0.65 P=0.16 P=0.51 

 Min, Max -46.9, 0.6 -63.9, 4.2 -3.0, 60.8    

T2 n 61 61 23    

 Median (IQR) -0.0 (-2.1, 0.0) 0.0 (-0.1, 0.1) 0.0 (-0.1, 1.0) P=0.053 P=0.027 P=0.75 

 Min, Max -51.7, 7.5 -61.9, 2.6 -3.0, 81.4    

T3 n 56 57 19    

 Median (IQR) -0.1 (-3.7, 0.0) -0.0 (-0.1, 0.0) -0.0 (-0.3, 0.4) P=0.10 P=0.013 P=0.94 

 Min, Max -50.1, 6.1 -34.8, 1.3 -20.6, 67.7    

Abbreviations: n=number of subjects; IQR=Interquartile Range; OIT=Oral immunotherapy; PPOIT=Probiotic 

and peanut oral immunotherapy; sIgE= specific immunoglobulin E. 
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Table S7. Immunological parameters – Peanut component sIgG4 

Visit Statistic PPOIT OIT Placebo PPOIT vs 

Placebo 

PPOIT vs 

OIT 

OIT vs 

Placebo 

 

Ara h1 (mgA/L) 

Screening n 77 82 38    

 Median (IQR) 0.0 (0.0, 0.1) 0.0 (0.0, 0.1) 0.0 (0.0, 0.1)    

 Min, Max 0.0, 1.4 0.0, 2.5 0.0, 0.7    

T1 n 63 63 33    

 Median (IQR) 0.3 (0.0, 4.2) 0.2 (0.1, 1.1) 0.0 (0.0, 0.1) P<0.0001 P=0.61 P<0.0001 

 Min, Max 0.0, 26.0 0.0, 28.0 0.0, 1.0    

T2 n 62 61 24    

 Median (IQR) 0.4 (0.0, 2.2) 0.2 (0.0, 1.0) 0.1 (0.0, 0.1) P=0.0046 P=0.49 P=0.008 

 Min, Max 0.0, 15.1 0.0, 19.3 0.0, 1.2    

T3 n 58 57 19    

 Median (IQR) 0.2 (0.0, 1.1) 0.1 (0.0, 0.6) 0.1 (0.0, 0.1) P=0.048 P=0.22 P=0.31 

 Min, Max 0.0, 30.3 0.0, 29.6 0.0, 0.8    

 

Change from Screening:  

T1 n 63 63 32    

 Median (IQR) 0.3 (0.0, 4.1) 0.2 (0.0, 1.1) -0.0 (-0.0, 0.0) P<0.0001 P=0.72 P<0.0001 

 Min, Max -0.2, 25.0 -0.1, 27.7 -0.5, 1.0    

T2 n 61 61 23    

 Median (IQR) 0.3 (0.0, 2.1) 0.1 (0.0, 0.9) 0.0 (-0.0, 0.0) P=0.0001 P=0.38 P=0.0001 

 Min, Max -0.2, 14.9 -0.0, 19.2 -0.3, 1.1    

T3 n 56 57 19    

 Median (IQR) 0.1 (-0.0, 1.1) 0.0 (-0.0, 0.5) -0.0 (-0.0, 0.0) P=0.0044 P=0.28 P=0.02 

 Min, Max -0.3, 30.2 -0.4, 29.4 -0.1, 0.7    

 

Ara h2 (mgA/L)  

Screening n 77 82 38    

 Median (IQR) 0.1 (0.1, 0.3) 0.1 (0.0, 0.2) 0.1 (0.1, 0.3)    

 Min, Max 0.0, 1.9 0.0, 3.3 0.0, 2.1    

T1 n 63 62 33    

 Median (IQR) 12.3 (4.8, 36.8) 6.8 (1.4, 17.8) 0.1 (0.0, 0.2) P<0.0001 P=0.043 P<0.0001 

 Min, Max 0.0, 103.0 0.0, 73.9 0.0, 25.0    

T2 n 62 61 24    

 Median (IQR) 8.1 (2.0, 27.2) 4.8 (1.6, 11.3) 0.3 (0.1, 0.6) P<0.0001 P=0.10 P<0.0001 

 Min, Max 0.0, 70.7 0.0, 46.9 0.0, 2.1    

T3 n 58 57 19    

 Median (IQR) 3.6 (0.5, 7.0) 1.3 (0.5, 3.7) 0.2 (0.1, 0.4) P<0.0001 P=0.071 P<0.0001 

 Min, Max 0.0, 46.7 0.0, 49.9 0.0, 0.9    

 

Change from Screening: 

T1 n 63 62 32    

 Median (IQR) 12.3 (4.8, 36.7) 6.6 (1.3, 17.6) -0.0 (-0.1, 0.0) P<0.0001 P=0.041 P<0.0001 

 Min, Max -0.1, 102.5 -0.0, 73.5 -0.7, 24.0    

T2 n 61 61 23    

 Median (IQR) 8.2 (2.6, 27.0) 4.7 (1.6, 11.2) 0.1 (-0.0, 0.4) P<0.0001 P=0.076 P<0.0001 

 Min, Max -0.1, 70.1 -0.0, 46.8 -0.1, 1.1    

T3 n 56 57 19    
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 Median (IQR) 3.5 (0.5, 6.9) 1.0 (0.5, 3.5) -0.0 (-0.1, 0.0) P<0.001 P=0.032 P<0.001 

 Min, Max -0.1, 46.6 -0.7, 49.6 -1.2, 0.6    

 

Ara h3 (mgA/L)  

Screening n 77 82 38    

 Median (IQR) 0.1 (0.1, 0.2) 0.1 (0.1, 0.3) 0.1 (0.1, 0.2)    

 Min, Max 0.0, 55.9 0.0, 57.1 0.0, 9.6    

T1 n 63 63 33    

 Median (IQR) 2.7 (1.2, 6.3) 2.5 (0.9, 4.9) 0.1 (0.0, 0.2) P<0.0001 P=0.40 P<0.0001 

 Min, Max 0.0, 29.3 0.1, 15.2 0.0, 4.0    

T2 n 62 61 24    

 Median (IQR) 2.2 (0.7, 3.8) 1.8 (0.8, 3.6) 0.1 (0.1, 0.2) P<0.0001 P=0.82 P<0.0001 

 Min, Max 0.0, 21.3 0.1, 13.8 0.0, 3.1    

T3 n 56 57 19    

 Median (IQR) 1.5 (0.5, 3.1) 1.0 (0.4, 2.0) 0.1 (0.0, 0.4) P<0.0001 P=0.28 P<0.0001 

 Min, Max 0.0, 18.4 0.0, 8.7 0.0, 2.6    

 

Change from Screening:  

T1 n 63 63 32    

 Median (IQR) 2.5 (0.6, 5.1) 2.2 (0.7, 4.6) -0.1 (-0.1, 0.0) P<0.0001 P=0.66 P<0.0001 

 Min, Max -30.8, 29.1 -44.1, 15.1 -6.2, 3.8    

T2 n 61 61 23    

 Median (IQR) 1.8 (0.4, 3.1) 1.5 (0.5, 3.3) 0.0 (-0.1, 0.1) P<0.0001 P=0.95 P<0.0001 

 Min, Max -34.6, 17.0 -43.3, 11.6 -0.4, 3.0    

T3 n 54 57 19    

 Median (IQR) 0.9 (0.2, 2.4) 0.7 (0.2, 1.7) -0.0 (-0.1, 0.1) P<0.0001 P=0.50 P<0.0001 

 Min, Max -37.5, 7.2 -48.5, 8.6 -8.1, 2.4    

Abbreviations: n=number of subjects; OIT=Oral immunotherapy; PPOIT=Probiotic and peanut oral 

immunotherapy; sIgG4= specific immunoglobulin G4. 
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Table S8. Overall Summary of TEAEs  

Category 

PPOIT 

(n=79) 

n (%) 

OIT 

(n=83) 

n (%) 

Placebo 

(n=39) 

n (%) 

Number of Subjects with TEAEs  77 (97.5%) 81 (97.6%) 39 (100.0%) 

Number of Subjects with treatment-related TEAEs  72 (91.1%) 73 (88.0%) 28 (71.8%) 

Number of Subjects with Moderate or Severe TEAEs  53 (67.1%) 60 (72.3%) 30 (76.9%) 

Number of Subjects with treatment-related Moderate or Severe TEAEs 32 (40.5%) 37 (44.6%) 4 (10.3%) 

Number of Subjects with SAEs 10 (12.7%) 8 (9.6%) 7 (17.9%) 

Number of Subjects with treatment-related SAEs  3 (3.8%) 4 (4.8%) 0 

Number of Subjects with DBPCFC related TEAEs  32 (40.5%) 27 (32.5%) 34 (87.2%) 

Number of Subjects with Accidental food exposure related TEAEs  32 (40.5%) 28 (33.7%) 22 (56.4%) 

Number of Subjects with TEAEs requiring epinephrine  24 (30.4%) 21 (25.3%) 17 (43.6%) 

Number of Subjects with treatment-related TEAEs requiring epinephrine  14 (17.7%) 13 (15.7%) 1 (2.6%) 

Abbreviations: DBPCFC=double-blind placebo-controlled food challenge; OIT=Oral immunotherapy; 

PPOIT=Probiotic and peanut oral immunotherapy; SAE=serious adverse event; TEAE=treatment emergent 

adverse event 

Note: If a subject has more than 1 AE coded to the same MedDRA term per treatment, the subject is counted only 

once.  
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Table S9. Summary of Adverse Events by Relationship 

Relationship 

PPOIT 

(n=79) 

n (%)  

OIT 

(n=83) 

n (%)  

Placebo 

(n=39) 

n (%) 

Any 77 (97.5%)  81 (97.6)  39 (100.0)  

Study treatment-related 72 (91.1%)  73 (88.0%)  28 (71.8%)  

Accidental food exposure-related 32 (40.5%)  28 (33.7%)  22 (56.4%)   

DBPCFC-related 32 (40.5%)  27 (32.5%)  34 (87.2%)  

Unrelated to any of the above 69 (87.3%)  70 (84.3%)  36 (92.3%) 

Abbreviations: DBPCFC=double blind, placebo-controlled food challenge; OIT=Oral immunotherapy; 

PPOIT=Probiotic and peanut oral immunotherapy 

Note: If a subject has more than 1 AE coded to the same MedDRA term per treatment, the subject is counted only 

once.  
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Table S10. Summary of Adverse Events by Severity 

Severity 

PPOIT  

(n=79) 

n (%)  

OIT  

(n=83) 

n (%)  

Placebo  

(n=39) 

n (%)  

All TEAEs 77 (97.5%) 81 (97.6%)  39 (100.0%)  

Mild 77 (97.5%) 81 (97.6%)  39 (100.0%)  

Moderate 50 (63.3%) 59 (71.1%) 25 (64.1%) 

Severe 23 (29.1%) 18 (21.7%) 12 (30.8%) 

Treatment-Related TEAEs 72 (91.1%) 73 (88.0%) 28 (71.8%)  

Mild 72 (91.1%) 71 (85.5%)  28 (71.8%) 

Moderate 30 (38.0%) 34 (41.0%) 4 (10.3%) 

Severe 9 (11.4%) 11 (13.3%) 1 (2.6%) 

Abbreviations: PPOIT=Probiotic and peanut oral immunotherapy; OIT=Oral immunotherapy; TEAE=treatment 

emergent adverse event 

Note: If a subject has more than 1 AE coded to the same MedDRA term per treatment, the subject is counted only 

once.  
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Table S11. Summary of Moderate and Severe Treatment-Related Adverse Events 

Preferred Term 

PPOIT  

(n=79) 

n (%) 

OIT  

(n=83) 

n (%) 

Placebo  

(n=39) 

n (%) 

Overall summary 32 (40.5%) 37 (44.6%) 4 (10.3%)  

Hypersensitivity 21 (26.6%) 26 (31.3%)  2 (5.1%) 

Allergic respiratory symptom 12 (15.2%) 10 (12.0%) 0 

Gastrointestinal disorder 4 (5.1%) 4 (4.8%) 2 (5.1%)  

Abdominal pain 4 (5.1%) 6 (7.2%) 1 (2.6%) 

Allergic cough 4 (5.1%) 2 (2.4%) 0 

Eosinophilic oesophagitis 0 2 (2.4%) 0 

Diarrhoea 0 0 1 (2.6%) 

Vomiting 0 1 (1.2%)  0 

Dysphonia 1 (1.3%) 0 0 

Wheezing 1 (1.3%) 0 0 

Urticaria 0 1 (1.2%) 0 

Abbreviations: PPOIT=Probiotic and peanut oral immunotherapy; OIT=Oral immunotherapy; TEAE=treatment 

emergent adverse event 

Note: If a subject has more than 1 AE coded to the same MedDRA term per treatment, the subject is counted only 

once. The preferred term ‘Gastrointestinal disorder’ = multiple gastrointestinal symptoms. Hypersensitivity = 

symptoms in two or more systems; respiratory system includes isolated upper respiratory reactions. 
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Table S12. Treatment-related serious adverse events (SAEs) 

 

 
Treatment 

group 

Preferred term Study phase Severity Outcome 

OIT Hypersensitivity Buildup Moderate Recovered/Resolved 

OIT Hypersensitivity Rush Severe Recovered/Resolved 

OIT Hypersensitivity Buildup Moderate Recovered/Resolved 

OIT Hypersensitivity Buildup Moderate Recovered/Resolved 

PPOIT Allergic respiratory 

symptoms 

Buildup Moderate Recovered/Resolved 

PPOIT Hypersensitivity Buildup Moderate Recovered/Resolved 

PPOIT Hypersensitivity Maintenance Moderate Recovered/Resolved 

A total of 33 SAEs were reported by 25 subjects, and of these, 7 SAEs reported by 7 subjects were considered 

related to study treatment, 3 in the PPOIT group and 4 in the OIT groups. All subjects with treatment-related SAE 

were admitted to hospital for observation due to the reaction occurring late in the day. Hypersensitivity = 

symptoms in two or more systems; respiratory system includes isolated upper respiratory reactions. 
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Table S13. Summary of Adverse Events by Treatment Phase 

Phase/Visit 

PPOIT  

(n=79) 

n (%) 

OIT  

(n=83) 

n (%) 

Placebo  

(n=39) 

n (%) 

Any 77 (97.5%)  81 (97.6%) 39 (100.0%) 

Rush 17 (21.5%)  22 (26.5%) 4 (10.3%) 

Buildup 76 (96.2%)  78 (94.0%) 39 (100.0%) 

Maintenance 66 (83.5%)  73 (88.0%) 36 (92.3%) 

T1 17 (21.5%)  13 (15.7%)  34 (87.2%) 

T2 29 (36.7%)  24 (28.9%) 3 (7.7%) 

Abbreviations: PPOIT=Probiotic and peanut oral immunotherapy; OIT=Oral immunotherapy; TEAE=treatment 

emergent adverse event 

Notes: If a subject has more than 1 AE coded to the same MedDRA term per treatment, the subject is counted 

only once.  
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Table S14. Summary of Epinephrine Use 

Category of safety event Study Phase 

PPOIT 

n=79 

n (%) 

OIT 

n=83 

n (%) 

Placebo 

n=39 

n (%) 

Overall Overall 24 (30.4%) 21 (25.3%) 17 (43.6%) 

Study treatment related Overall 14 (17.7%) 13 (15.7%) 1 (2.6%) 

 Rush 1 (1.3%) 1 (1.2%) 0 

 Buildup 11 (13.9%) 8 (9.6%) 1 (2.6%) 

 Maintenance 9 (11.4%) 5 (6.0%) 0 

Accidental food exposure related Overall 1 (1.3%) 0 4 (10.3%) 

 Buildup 1 (1.3%) 0 2 (5.1%) 

 Maintenance 0 0 2 (5.1%) 

 DBPCFC related Overall 17 (21.5%) 9 (10.8%) 13 (33.3%) 

 T1 4 (5.1%) 5 (6.0%) 13 (33.3%) 

 T2 13 (16.5%) 4 (4.8%) 0 

Unrelated Overall 0 0 1 (2.6%) 

 Maintenance 0 0 1 (2.6%) 

Abbreviations: DBPCFC=double-blind, placebo-controlled food challenge; PPOIT=Probiotic and peanut oral 

immunotherapy; OIT=Oral immunotherapy 
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Table S15. Primary and Sensitivity analysis for association of treatment arm with change in total FAQLQ score from baseline (T0) to 12-months post-treatment (T3) 

 
PPOIT vs Placebo OIT vs Placebo PPOIT vs OIT 

Coefficient* 95% CI P-value Coefficient* 95% CI P-value Coefficient* 95% CI P-value 

Unadjusted -0.56 -1.10, -0.02 0.043 -0.53 -1.07, 0.01 0.056 -0.03 -0.47, 0.40 0.88 

Adjusting for baseline HRQL score -0.74 -1.21, -0.27 0.0016 -0.75 -1.23, -0.28 0.0022 0.01 -0.37, 0.39 0.95 

Adjusting for site -0.56 -1.11, -0.01 0.044 -0.53 -1.07, 0.02 0.058 -0.03 -0.47, 0.41 0.88 

Adjusting for age group -0.57 -1.11, -0.03 0.039 -0.53 -1.08, 0.01 0.053 -0.04 -0.47, 0.40 0.87 

Adjusting for SPT -0.56 -1.11, -0.02 0.043 -0.53 -1.07, 0.02 0.057 -0.04 -0.47, 0.40 0.87 

Multivariable adjustment for all 

covariates 
-0.80 -1.27, -0.33 0.0008 -0.79 -1.26, -0.32 0.0008 -0.01 -0.39, 0.36 0.96 

Abbreviations: CI: confidence interval; FAQLQ: Food Allergy Quality of Life Questionnaire; HRQL: Health-related Quality of Life; OIT: Oral immunotherapy; PPOIT: 

Probiotic and peanut oral immunotherapy. 

Note: FAQLQ-PF total score is calculated as the mean of up to 30 items, with response scale from 0 (minimal impairment in HRQL) to 6 (maximal impairment in HRQL). A 

reduced FAQLQ score indicates an improvement in the child’s HRQL, as perceived by the caregiver. The minimal clinically important difference for FAQLQ-PF total score is 

0.45-0.5. 

*Coefficient = difference in change score (T0-T3) between groups.  
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Table S16.  Primary and Sensitivity analysis for association of T2 allergy status with change in total FAQLQ score from baseline (T0) to 12-months post-treatment 

(T3) 

 
SU vs Allergic SU vs DWSU DWSU vs Allergic 

Coefficient* 95% CI P-value Coefficient* 95% CI P-value Coefficient* 95% CI P-value 

Unadjusted -0.55 -1.03, -0.07 0.025 -0.43 -0.93, 0.06 0.083 -0.11 -0.67, 0.44 0.69 

Adjusting for baseline HRQL 

score 
-0.95 -1.37, -0.54 <0.0001 -0.51 -0.93, -0.09 0.014 -0.44 -0.92, 0.03 0.066 

Adjusting for age -0.62 -1.11, -0.14 0.012 -0.49 -0.98, 0.002 0.050 -0.13 -0.68, 0.42 0.64 

Adjusting for site -0.55 -1.03, -0.06 0.027 -0.43 -0.93, 0.07 0.091 -0.12 -0.68, 0.44 0.67 

Adjusting for SPT -0.56 -1.05, -0.07 0.024 -0.46 -0.98, 0.05 0.077 -0.10 -0.66, 0.46 0.73 

Multivariable adjustment for all 

covariates 

-0.89 -1.32, -0.46 <0.0001 -0.41 -0.85, 0.03 0.061 -0.49 -0.97, -0.005 0.048 

Abbreviations: CI: confidence interval; SU: sustained unresponsiveness; DWSU: Desensitization without sustained unresponsiveness; FAQLQ: Food Allergy Quality of Life 

Questionnaire; HRQL: Health-related Quality of Life. 

Note: FAQLQ-PF total score is calculated as the mean of up to 30 items, with response scale from 0 (minimal impairment in HRQL) to 6 (maximal impairment in HRQL). A 

reduced FAQLQ score indicates an improvement in the child’s HRQL, as perceived by the caregiver. The minimal clinically important difference for FAQLQ-PF total score is 

0.45-0.5. 

*Coefficient = difference in change score (T0-T3) between groups.
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Table S17. Screen failures 

Reasons for screen failures n 

Non-reactive result (passed) at DBPCFC 14 

Withdrawn by the investigator 16 

 Unable to complete study procedures  11 

 Protocol non-compliance  3 

 Severe anaphylaxis at screening  2 

Consent withdrew by parent or guardian 6 

Negative peanut SPT 3 

Taken probiotics 1 

Reaction to placebo at DBPCFC 5 

Illnesses precluding participation 2 

Total 47 
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Table S18: Peanut ingestion and reactions in the 12-months post-treatment and mean change in FAQLQ-

PF scores from T0-T3 by clinical outcome 

 

  Allergic DWSU SU Missing Outcome 

  N = 46 N = 44 N = 80 N=5 

Subjects eating peanut  n/N (%) 
6/46 

 (13%) 

41/44 

(93%) 

79/80  

(99%) 
0 

Subjects with Reactions to 

peanut  
n/N (%) 

5/46 

 (11%) 

24/44 

(55%) 

21/80  

(26%) 
0 

 
Overall: P Chi2  <0·0001 ; Fisher P<0.0001 

Chi2: SU vs Allergic P= 0·040; DWSU vs Allergic P<0·0001; SU vs DWSU P= 0·0017  

Fisher: SU vs Allergic P=0·062; DWSU vs Allergic P<0·0001; SU vs DWSU P=0·0034 

  

Subjects reporting 1, 2 

and ≥3 reactions 
     

1 n/N (%) 
5/46 

 (11%) 

17/44 

 (39%) 

10/80  

(13%) 
0 

2 n/N (%) 
0/46 

 (0%) 

1/44  

(2%) 

5/80  

(6%) 
0 

 ≥3 n/N (%) 
0/46  
(0%) 

6/44  
(14%) 

6/80  
(8%) 

0 

 
Overall: P Chi2  <0·0001 ; Fisher P<0.0001 

Chi2: SU vs Allergic P=0.064; DWSU vs Allergic P=0.00011; SU vs DWSU P= 0.0023 

Fisher(2-sided): SU vs Allergic P=0·065; DWSU vs Allergic P<0·0001; DWSU vs SU P= 0·0019 

Subjects who used rescue 

epinephrine 
n/N (%) 

0/46 
(0%) 

 

3/44 

(7%) 

3/80 
(4%) 

 

0 

Number of reactions  N = 5 N = 61  N = 48  N=5 

Reaction severity       

Grade 1 - Mild 
n/N (%) 3/5 

 (60%) 

51/61 

(84%) 

44/48 

(92%) 
0 

Grade 2 - Moderate 
n/N (%) 2/5  

(40%) 

6/61 

 (10%) 

3/48 

 (6%) 
0 

Grade 3 - Severe 
n/N (%) 0/5  

(0%) 

4/61  

(7%) 

1/48 

 (2%) 
0 

FAQLQ-PF       

Change from baseline at 

T1 
  N=49 N=43 N=80 N=5 

Total score mean (SD) 0 (1·21)  0·01 (1·06)  -0·06 (0·98) 0·16 (0·66)  

EI sub-score mean (SD) -0·13 (1·29) 0·16 (1·06)  0·05 (0·99)  0·28 (0·72)  

FA sub-score mean (SD) 0·23 (1·55) 0·14 (1·44) 0 (1·48)    0·16 (0·81) 

SDL sub-score mean (SD) -0·01 (1·27)  -0·24 (1·27) -0·25 (1·12) -0·08 (0·91) 

Change from baseline at 

T3 
 N=45 N=42 N=80 N=4 

Total score mean (SD) -0·2 (1·32) -0·31 (1·38) -0·74 (1·25) -0·25 (0·6)  

EI sub-score mean (SD) -0·19 (1·29) -0·07 (1·35) -0·47 (1·26) -0·21 (0·14) 

FA sub-score mean (SD)  -0·04 (1·71) -0·24 (1·68) -0·66 (1·68) -0·06 (1·72) 

SDL sub-score mean (SD) -0·31 (1·47) -0·62 (1·63) -1·14 (1·43) -0·57 (1·01) 

Total score T0-T3 adjusted  

P-value* 
SU vs Allergic P<0·0001; DWSU vs Allergic P=0·066; SU vs DWSU P= 0·014 

Abbreviations: DWSU: Desensitisation without sustained unresponsiveness; EI: emotional impact; FA: food 

anxiety; SDL: social and dietary limitations; SU: sustained unresponsiveness. 
Notes: FAQLQ-PF response scale from 0 (minimal impairment in HRQL) to 6 (maximal impairment in HRQL). 

A reduced FAQLQ score indicates an improvement in the child’s HRQL, as perceived by the caregiver. The 

minimal clinically important difference for FAQLQ-PF total score is 0·45-0·5. *Total score T0-T3 P-value 

derived from linear regression model adjusted for baseline FAQLQ total score. 
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Figure S1. Amount, frequency and attitudes towards peanut ingestion for children with SU/remission at 

12-months post-treatment (T3) 
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Summary of Changes: 
 

Protocol 
Section(s) 

Key Changes Rationale 

Changes from Version 11 

1.4 Removal of Professor Mimi Tang as Co-
Investigator 
 
Removal of Professor Wesley Burks as 
Co-Investigator 
 

Due to other commitments and 
reduced availability  
 
No longer involved in the study 

Changes from Version 10.0 

Synopsis Updated to reflect changes made 
throughout the protocol 

To ensure consistency throughout the 
protocol 

3.2 Inclusion of secondary objective to 
evaluate safety and tolerability of 
PPOIT 

Safety objective not previously 
included 

3.3  
(new section) 

Quality of Life assessments and Cost 
Effectiveness analysis moved from 
secondary objectives to exploratory 
objectives 

These will be assessed as exploratory 
objectives as, while considered 
clinically important, are not 
considered to be a direct measure of 
safety or efficacy  

4.1 Section updated to include a 
description of the timing of the 
primary analysis and supplemental 
analysis  

Clarification of when the primary 
analysis and supplemental analyses 
will be conducted. 

6.2.1.4 Spirometry performed at 2 hours post 
food challenge only “if clinically 
indicated” 

This procedure is only performed if 
required by the study doctor 

7.2.2 Section updated to clarify that the 
primary analysis will be performed 
following completion of T2 visit. This 
will not have an effect on the study 
blind or validity of data. 

Database lock performed by 
independent unblinded statistician.  
Subjects and Study staff will remain 
blinded to treatment and study codes.  
Timely read-out of primary outcomes 
will help inform the study design for a 
proposed international, multi-site 
Phase 3 study. 

8.2 Table 3 Study Procedures updated to 
include Treatment Phase and 
Monitoring Phase 

Differentiation of Treatment Phase for 
collection of primary outcome 
assessments and Monitoring Phase for 
collection of supplementary post-
treatment data 

8.3 Separation of Study Visits into 
Treatment Phase and Monitoring 
Phase to align with the different study 
phases 

As above 

9.2 Inclusion of safety outcome to 
evaluate treatment emergent adverse 

Consistent with change in sections 3.2 
and 8.2. 
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events (TEAEs) during Treatment 
Phase. 

Modification of objective (g) to define 
evaluation of events related to 
allergen ingestion during Monitoring 
Phase 

Quality of life assessments and Cost 
Effectiveness Analysis moved to 
Section 9.3 

 

9.3  
(new section) 

Quality of Life assessments and Cost 
Effectiveness analysis moved from 
secondary objectives to exploratory 
objectives 
 
Clarification that data collection for 
the cost-effectiveness objective 
beyond T3 will comprise collection of 
health utilisation data independent of 
this trial.  

Consistent with change in section 3.3 

9.4 Change in section numbering Administrative change only 

13.1 Added power calculations for the 
updated testing strategy described in 
Section 13.3 

Describe power for the updated 
testing strategy described in Section 
13.3 

13.2 Added a statement describing alpha 
and confidence interval levels. 

Clarification of alpha and confidence 
interval levels used for analysis. 

13.3 The multiple testing procedure to 
maintain global type I error for the 2 
primary efficacy analysis treatment 
comparisons is changed from a 
generalized Bonferroni procedure to a 
“hierarchical” fixed-sequence testing 
strategy.  Confidence intervals for the 
2 primary efficacy treatment 
difference will be reported using alpha 
levels based on the updated as well as 
the original testing strategy.  

The multiple testing procedure is 
updated to align with the testing 
strategy used in the phase 3 study 
where the primary treatment 
comparison is PPOIT versus placebo. 
This change does not inflate type I 
error and does not introduce bias for 
the following reasons: (1) the change 
was not data driven and was made 
without any knowledge of 
comparative study data, (2) the study 
remains blinded, and (3) there were 
no changes to sample size. For 
transparency, confidence levels of 
treatment differences will be reported 
using alpha levels based on updated 
and original testing strategies. 

 
 
 
 
 
 



  Confidential 

Study Name: PPOIT-003 

Protocol Number: PPOIT- 003 

Version & date: Version 11.1 dated 27 April 2020  Page 4 of 72 

Previous Revision Chronology: 

Date of 

change 

Summary of changes 

Version 10 

5 April 2019 

 Amendment of study outcome definitions in Section 9 (originally in 

Section 9.2.2 and moved to the beginning of Section 9). Other sections of 

the protocol have been amended to be consistent throughout. 

 Addition of Section 9.2.3. Instructions for peanut avoidance/ingestion 

from end of treatment (T1). Information from this section was taken from 

the previous Section 9.2.2 and made clearer. 

 Insertion of sentence regarding IV cannula during DBCPFC “being up to 

the discretion of the doctor” in Section 10.4 to be consistent with other 

sections of the protocol (e.g. section 6.2.1.4). 

 Removal of spirometry and vital signs at T3 visit 

 Removal of Professor Katie Allen as co-investigator 

 Correction of minor typographical/formatting errors throughout. 

Version 9 

22 Jan 2019 

 Addition of the cost-effectiveness analysis of PPOIT as compared to OIT 

and placebo in the secondary objectives (described in section 9.2.10) 

 Addition of PedsQL to T3 (in conjunction with the cost-effectiveness 

evaluation) 

 Associate Professor Kim Dalziel added as Associate Investigator 

Version 8 

23 May 2018 

 Removal of “Phase 3” from title and throughout document to be 

consistent with regulatory definitions for Clinical Trials 

 Updated information on study product supply (Synopsis and 6.2. 

Intervention)  

 Collection of adverse events changed from “until to 30 days” to 

“completion of their T2 visit” (section 10.5). 

 Clarification that missed doses in unforeseen circumstances are allowed 

(under 8.3.1) 

 Correction of minor typographical/formatting errors throughout. 

 Food Allergy Quality of Life-Parent Form (FAQL-PF) added to early 

withdrawal visit and T3 visit 

 Word “preferably” removed from DBPCFC 6.2.14 

 Dr Fuad Abass added as Associate Investigator 

Version 7 

14 Mar 2018 

 Change of Principal investigator to Dr Paxton Loke 

 Professor Mimi Tang changed to a Co-investigator 

 Dr Patrick Quinn changed to a Co-investigator 

 Dr Adriana Chebar Lozinsky Rolnik and Dr Meera Thalayasingam added as 

Associate Investigators. 

 Minor grammatical/ formatting changes have been made throughout 

document. 

 Additional information added on peanut introduction in fully desensitised 

participants regarding stopping criteria and missed doses (Appendix 5) 
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 Source of Peanut flour changed from Golden Peanut Company/Byrdmill 

to Protein Plus 

 Clarification regarding IV cannula during DBCPFC being up to the 

discretion of the doctor – removal of “several failed attempts at IV 

insertion” (section 6.2.1.4). 

Version 6 

18 Oct 2017 

 Dr Abigail Cheung and Dr Jovanka King added as Associate Investigators. 

 Timing of T2 visit amended to 8 weeks after end of treatment (week 86 of 

the study). 

 Figure 1 and Table 3 amended to reflect new timing of T2 visit (20 months 

or 86 weeks of the study). 

 Blood pressure readings for subject ≤ 3 years of age will be done at the 

medical staff’s discretion. 

 Clarification regarding IV cannula during DBCPFC up to discretion of the 

doctor following several failed attempts at IV insertion (section 6.2.1.4). 

 Full desensitisation group added in the definition for study outcomes 

(section 9.2.2).  

 Information on peanut introduction in fully desensitised participants 

(appendix 5). 

 Diary for the desensitised group added to study diaries (section 9.2.7). 

 Modification in quantity of water required for the dilution of a single dose 

of 2x1010 cfu Lactobacillus rhamnosus GG or placebo to allow a reduced 

volume (section 6.2.1.1). 

 Clarification of dose adjustment rules being applicable to home dosing 

(section 6.2.2)  

 Safety reporting – Definitions of SSI and USM added (section 10.1) and 

serious adverse event reporting updated (section 10.6).  

 Further detail added to PPOIT 3 Expedited Safety Report Form (appendix 

3). 

 SSI examples from NHMRC Safety monitoring and reporting guideline and 

TGA added as appendix 4. 

 Minor grammatical/ formatting changes have been made throughout 

document. 

Version 5 

19 Dec 2016 

 Minor grammatical/ formatting changes have been made throughout 

document. 

 Previously approved changes, which were not applied to all sections of V4 

amended in all sections for consistency.  

 Buildup phase schedule amended to accommodate parent/participant 

unavailability – now allows +/- 7 days from scheduled day in unavoidable 

circumstances (design section & 6.2.2).   

 Dr Kuang Hsiao, and Dr Paxton Loke added as Associate Investigators. 

 Consent section modified to include a Rush visit timeframe (section 5.4). 

 Further detail added to the Buildup section (section 6.2.1.2). 
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 Further detail added to dose modification guidelines in relation to Buildup 

visits as well as home dosing during Buildup and Maintenance phases 

(section 6.2.2). 

 Further detail added to dispensing and product accountability section 

(section 6.2.5). 

 Errors related to timing of procedures in Figure 8.1 corrected to reflect the 

approved study procedures in Table 3. 

 Minor changes made to the diary dispense and diary review schedule of 

procedures (section 8.2). 

 Almond, Pistachio and Hazelnut are now included in the SPT panel at 

Screening, T1, T2 and T3 study visits (section 8.3). 

 Review and collection (if applicable) of diary added to T1, T2 & T3 (section 

8.3). 

 “Dispense diary” removed at Buildup and Maintenance phase (section 

8.3). 

 Spirometry will no longer be done at Buildup unless deemed clinically 

relevant to do so. Similarly, spirometry has been removed from the early 

withdrawal visit (section 8.3 & 8.4).  

 Further explanation added to subject diaries (section 9.2.7).  

 Further detail added to the categorisation and reporting of adverse events 

section (section 10.3.1). 

 Further detail added to the OFC cessation stopping criteria regarding 

subjective symptoms (appendix 1). 
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Version 4 

15 Jun 2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Addition of signature page for Site Investigators. 

 Modification to secondary aims as recommended by Tibor Schuster 

(changes already approved by RCH HREC and amended in Protocol Version 

2, but not updated in all sections of previous protocols). 

 Timing of screening visit amended from “within 1 month” to “within 3 

months” of Day 1 to account for any delays that may arise. 

 Addition of ANZCTR registration number. 

 Clarification of exclusion criteria (regarding: persistent hypotension, 

persistent hypoxia, FEV1, dietary probiotics) – no change in meaning or 

intent from v3.1.  

 Randomisation to occur up to 1 week prior to Rush Induction rather than 

on the day of Rush Induction – request from Pharmacy. 

 Confirmation of the source of probiotic – Health World will supply the 

probiotic (trade name Lactobacillus rhamnosus GG). 

 Clarification of terminology for allergic reactions in regard to dose 

adjustment rules (now classified as non-anaphylaxis, anaphylaxis, life 

threatening) – NB: no change in meaning or intent from v3.1. 

 New visit – Pharmacist to meet with parent/carer 2 weeks after 

commencement of maintenance dosing to confirm correct measurement 

of treatment doses by parent – recommended by pharmacy.  

 IV cannula no longer inserted at Rush Induction – our previous experience 

with PPOIT-1 and PPOIT-2 studies indicates this is not required as reactions 

are uncommon.  

 Early termination visit now included – previously omitted.  

 Schedule of DSMC meetings amended from 6 to 12 monthly – based on 

instruction from DSMC Chair, Prof John Ziegler.  

 Per-protocol analysis exclusion criteria amended from “less than 12 

months of maintenance treatment” to “less than 68 weeks of study 

treatment” – this is to account for those participants who complete the full 

18 months of study treatment but only receive 6 months maintenance 

(which is within protocol).   

 Minor spelling and grammatical errors corrected throughout.  

Version 3.1 

12 Feb 2016 

 Source of probiotic listed as Lactobacillus rhamnosus CGMCC 1.3724 

(Nestle Health Science; NCC 4007) 

Version 3 

09 Feb 2016 

 

 Duration of study treatment amended to 18 months; T1 - 18 months; T2 - 

21 months; telephone contact - 24 months; T3 - 30 months; weeks of study 

amended accordingly 

 Exclusion criteria amended to “more than 3 doses of intramuscular 

adrenaline” to bring in line with stopping rules. NOTE: This change was not 

updated in all sections of v3) 

Version 2 
Dec 2015 

 

 Exclusion criteria added – “Another family member already enrolled in the 

trial (to maintain safety and blinding)”. 

 Clarification that nutritional services or an individual independent of the 

study will prepare the Rush and Buildup doses. 
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 Clarification that all DBPCFC and Rush will be performed in area with MET 

call backup and resuscitation facilities.  

 Participants asked to consume a “meal with carbohydrates” (not a “big 

meal with carbohydrates”) prior to study visits. 

 Nurses to take an allergy history at study visit - if any issues identified (e.g. 

poor asthma control), the nurse will alert the study doctor who will assess 

the participant. 

 New secondary outcomes - comparison of OIT vs placebo groups added for 

the primary outcome of sustained unresponsiveness (as a secondary 

outcome) and all secondary outcomes. NOTE: These changes were not 

updated in all sections of v2. 

 Statistical methods – Bonferroni-adjustment of p-values and CIs added; 

power calculations updated. 
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PROTOCOL SYNOPSIS 

Title A multicentre, randomised, controlled trial evaluating the effectiveness of 

Probiotic and Peanut Oral Immunotherapy (PPOIT) in inducing 

desensitisation or tolerance in children with peanut allergy compared with 

Oral Immunotherapy (OIT) alone and with placebo. 

Objectives PRIMARY OBJECTIVES 

 To compare the proportion of children who attain 8-week sustained 

unresponsiveness (passed T1 and T2 challenges) in PPOIT and placebo 

treated groups. 

 To compare the proportion of children who attain 8-week sustained 

unresponsiveness (passed T1 and T2 challenges) in PPOIT and OIT 

treated groups. 

SECONDARY OBJECTIVES 

 To compare the proportion of children who attain 8-week sustained 

unresponsiveness (passed T1 and T2 challenges) in OIT and placebo 

treated groups. 

 To compare the proportion of children who achieve full 

desensitisation (passed T1 challenge) at the end of treatment in (i) 

PPOIT vs placebo and (ii) PPOIT vs OIT; and (iii) OIT vs placebo. 

 To compare the total cumulative dose of peanut protein tolerated 

during the end of treatment T1 challenge in (i) PPOIT vs placebo; (ii) 

PPOIT vs OIT; and (iii) OIT vs placebo. This will determine the total 

dose tolerated in partially desensitized (those who did not achieve full 

desensitisation) and allergic participants. 

 To compare the proportion of children who can eat peanut in their 

diet 12 months after end of treatment in (i) PPOIT vs placebo; (ii) 

PPOIT vs OIT; and (iii) OIT vs placebo. 

 To compare peanut skin prick test (SPT) wheal size, and peanut and 

peanut component sIgE and sIgG4 levels at the end of treatment, and 

8 weeks and 12 months after treatment in PPOIT, OIT and placebo 

groups; and to examine their correlation with sustained 

unresponsiveness. 

 To evaluate the safety and tolerability of PPOIT. 

EXPLORATORY OBJECTIVES 

 To compare quality of life at the end of treatment and 12 months later 

in PPOIT, OIT and placebo groups.  

 To determine cost-effectiveness of PPOIT compared to OIT and 

placebo in terms of achieving sustained unresponsiveness, full 

desensitisation and quality of life changes at 12 months post-

treatment.  



  Confidential 

Study Name: PPOIT-003 

Protocol Number: PPOIT- 003 

Version & date: Version 11.1 dated 27 April 2020  Page 14 of 72 

Design This is a three-armed, multicentre, randomised (2:2:1), stratified (by study 

site, age, skin prick test), blinded, placebo-controlled, parallel-group, 

superiority trial. 

1. PPOIT Probiotic and peanut OIT taken daily for 18 months.  

2. OIT   Probiotic placebo and peanut OIT taken daily for 18 months.  

3. Placebo Probiotic placebo and OIT placebo taken daily for 18 months.  

The study consists of: 

Screening visit occurs within three months before Day 1.   

Day 1 Rush Induction Phase is the start of treatment where participants 

receive increasing doses of peanut (or placebo) OIT every 20 minutes to reach 

a final dose of 12mg of peanut protein (or placebo). A single dose of 2x1010 cfu 

Lactobacillus rhamnosus GG (or placebo) is also taken. 

Week 1 – 16 is the Buildup Phase where the daily dose of peanut (or placebo) 

OIT is increased every 2 weeks* until a maintenance dose of 2000mg peanut 

protein (or placebo) is reached. This is expected to take 16 weeks. A fixed daily 

dose of 2x1010 cfu Lactobacillus rhamnosus GG (or placebo) is taken during 

this phase. 

*  In unavoidable circumstances i.e. school camps, when scheduling must be 

amended depending on parents/ participants availability, the window for 

buildup visits can be +/- 7 days. 

Week 16 – 78 is the Maintenance Phase where participants take a daily dose 

of 2g of peanut protein (or placebo) and a daily dose of 2x1010 cfu Lactobacillus 

rhamnosus GG (or placebo) at home and continue until a total of 18 months 

of treatment is completed. 

Week 78 – 86 is the Elimination Phase where participants continue on a 

peanut-elimination diet posttreatment. 

Week 86 -130 is the Monitoring Phase: All groups will be followed up for 12 

months after the treatment period. During this time, at 6 months, a telephone 

interview will be conducted with the participant’s parent or guardian to collect 

information on exposure to peanut/amount of peanut being eaten and 

allergic reactions.  

The primary outcome analysis will be conducted when all subjects have either 

completed the T2 DBPCFC or terminated the study prior to their T2 visit. 

Analysis of safety and tolerability, and other secondary outcomes to the T2 

timepoint will also be conducted at this time. A supplemental analysis will be 

conducted at the end of study (i.e. when last subject completes T3 or has 

withdrawn from the study prior to their T3 visit, or sponsor terminates the 

study), using cumulative data from the study. 
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Outcomes The primary outcome measures are: 

a) Proportion of participants with 8-week sustained unresponsiveness 

(passed T1 and T2 challenges) in PPOIT vs placebo.  

b) Proportion of participants with 8-week sustained unresponsiveness 

(passed T1 and T2 challenges) in PPOIT vs OIT.  

The secondary outcome measures are: 

a) Proportion of participants with 8-week sustained unresponsiveness 

(passed T1 and T2 challenges) in OIT vs placebo. 

b) Proportion of participants who achieve full desensitisation (passed T1 

challenge) in: (i) PPOIT vs placebo and (ii) PPOIT vs OIT; and (iii) OIT vs 

placebo. 

c) The cumulative dose tolerated during the T1 challenge (cumulative doses 

below the reaction-eliciting dose if there is a reaction; or total 

cumulative challenge dose if there is no reaction) in: (i) PPOIT vs placebo 

and (ii) PPOIT vs OIT; and (iii) OIT vs placebo.  

d) Proportion of participants who are eating peanut in their diet without 

reactions at 12 months after cessation of treatment in: (i) PPOIT vs 

placebo and (ii) PPOIT vs OIT; and (iii) OIT vs placebo.  

e) Peanut SPT wheal size and peanut and peanut component (Ara h 1, Ara h 

2, Ara h 3) sIgE and sIgG4 levels (at end of treatment, and at 8 weeks and 

12 months after end of treatment) in: (i) PPOIT vs placebo; (ii) PPOIT vs 

OIT; and (iii) OIT vs placebo and their correlation with sustained 

unresponsiveness. 

f) Incidence and severity of treatment emergent adverse events (TEAEs) 

g) Peanut intake (accidental or intentional) and incidence and severity of 

events related to allergen ingestion collected during the Monitoring 

Phase. 

 

The exploratory outcome measures are: 

a) Quality of life score (at end of treatment and at 12 months after end of 

treatment) in: (i) PPOIT vs placebo; (ii) PPOIT vs OIT; and (iii) OIT vs 

placebo. 

b) Cost per case of sustained unresponsiveness, full desensitisation and 

quality adjusted life year gained in PPOIT group relative to OIT and 

placebo at 12 months post-treatment. 

 

Study Duration This study is expected to run for 5 years from the start of participant screening 

to the last participant finishing the study.  The length of the treatment period 

for each participant is 18 months and the follow up period is 12 months. 
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Interventions PEANUT OIT 

Peanut OIT will be manufactured from 12% defatted peanut flour (50% peanut 

protein). Placebo OIT will be maltodextrin with brown food colouring and 

peanut essence. 

The peanut OIT is supplied as either a capsule (Rush and Buildup Phase doses), 

or as a dry powder provided in a high density polyethylene (HDPE) tub with a 

standardized scoop.  

The capsules are manufactured at Optima Ovest, Western Australia, in 

accordance with the Australian Code of GMP (TGA licence MI-2012-LI-00060-

3). 

Peanut OIT is formulated in gelatin capsules (size 3, 00EL and 000) 

encapsulated with maltodextrin to achieve the desired strength.  Strengths 

supplied are 0.1, 0.2, 0.4, 0.8, 1.5, 3, 6 and 12 mg (Rush phase) and 25, 50, 

100, 200, and 400 mg (Buildup Phase).  Product for use in the Maintenance 

phase is supplied as 190 g of peanut flour packaged in a HDPE tub supplied 

with a standardized scoop to provide 2 g per day.   

PROBIOTIC (LACTOBACILLUS RHAMNOSUS GG) 

The probiotic to be used is Lactobacillus rhamnosus GG (Health World Ltd), 

supplied as a freeze-dried powder which is genetically indistinguishable from 

the probiotic that was used in the previous PPOIT RCT. The Placebo will be 

maltodextrin. 

Number of 
participants 

Two hundred (200) participants will be randomised to PPOIT (n=80), OIT 
(n=80) or placebo (n= 40).  

Population Children aged 1-10 years of age with current peanut allergy confirmed by 

failed double blind placebo controlled food challenge (DBPCFC) at study 

screening. 

Participants will be recruited from Allergy departments at three tertiary 

paediatric hospitals in Australia, and from the general community reached by 

media.  

The three sites are: The Royal Children’s Hospital Melbourne / Murdoch 

Children’s Research Institute, The Women’s and Children’s Hospital Adelaide, 

Perth Children’s Hospital. 
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GLOSSARY OF ABBREVIATIONS 

 

ABBREVIATION TERM 

AE Adverse Event 

CRF Case Report Form 

DBPCFC Double-blind, placebo-controlled food challenge 

DSMC Data Safety Monitoring Committee 

eCRF Electronic Case Report Form 

FAQL-PF Food Allergy Quality of Life – Parent Form 

FEV1 Forced Expiratory Volume in 1 second 

FDA Food and Drug Authority 

GCP Good Clinical Practice 

HREC Human Research Ethics Committee 

ICF Informed Consent Form 

ICH International Conference on Harmonization 

ITT Intention To Treat 

MCRI Murdoch Children’s Research Institute 

OFC Oral Food Challenge 

NHMRC National Health and Medical Research Council 

OIT Oral Immunotherapy 

PedsQL Pediatric Quality of Life Inventory 

PEF Peak Expiratory Flow 

PI Principal Investigator 

PPOIT Probiotic and Peanut Oral Immunotherapy 

RCH Royal Children’s Hospital  

RCT Randomised Controlled Trial 

sIgE Allergen-specific Immunoglobulin E 

sIgG4 Allergen-specific Immunoglobulin G4 

SPT Skin Prick Test 

TGA Therapeutic Goods Administration 
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1. ADMINISTRATIVE INFORMATION  
 

1.1. Trial registration 
1.1.1. Registry 

This trial is registered at the Australia and New Zealand Clinical Trial Registry (ACTRN12616000322437) 
http://www.anzctr.org.au/   

1.2. Sponsor 
 

Study Sponsor Murdoch Children’s Research Institute 

Contact name Dr Paxton Loke 

Address 
50 Flemington Road 
Parkville  VIC   3052 

ABN 21 006 566 972 

 
1.3. Expected duration of study 

This study is expected to run for 5 years from the start of participant screening to the last participant 
finishing the study. The length of the treatment period for each participant is 18 months and the follow 
up period is 12 months. 

1.4. Contributorship  
 

Name Summary of contribution 

Dr Paxton Loke 
Principal Investigator 
 
 

 Primary responsibility for study design. 

 Overall responsibility for study conduct, data management, 
interpretation of results, publication of findings. 

 Overall responsibility for maintenance of GCP and HREC 
compliance, including AE and SAE documentation. 

 Overall responsibility for study conduct at The Royal Children’s 
Hospital Melbourne / Murdoch Children’s Research Institute, 
including maintaining GCP and HREC compliance at site. 

 Oversight of study doctors, nurses and other research staff in 
their responsibilities, including Rush, Buildup Phase of 
Updosing and oral challenges, sample collection and 
processing. 

 Overall responsibility for accurate and timely reporting of AE 
and SAE at RCH/MCRI. 

 Lead the data analysis in conjunction with the Trial 
Biostatistician.  

 Lead the interpretation of data and preparation of 
manuscripts.  

Dr Michael O’Sullivan 
Site-Investigator 
 

 Overall responsibility for study conduct at Perth Children’s 
Hospital, including maintaining GCP and HREC compliance at 
site. 

 Oversight of study doctors, nurses and other research staff in 
their responsibilities, including Rush, Buildup Phase of 
Updosing and oral challenges, sample collection and 
processing. 

http://www.anzctr.org.au/
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Name Summary of contribution 

 Overall responsibility for accurate and timely reporting of AE 
and SAE at local site. 

 Contribute to interpretation of findings and preparation of 
manuscripts. 

 Support the PI as required 

Professor Michael Gold 
Site-Investigator 

 Overall responsibility for study conduct at The Women’s and 
Children’s Hospital Adelaide, including maintaining GCP and 
HREC compliance at site. 

 Oversight of study doctors, nurses and other research staff in 
their responsibilities, including Rush, Buildup Phase of 
Updosing and oral challenges, sample collection and 
processing. 

 Overall responsibility for accurate and timely reporting of AE 
and SAE at local site. 

 Contribute to interpretation of findings and preparation of 
manuscripts.  

 Support the PI as required. 

Dr Patrick Quinn (WCH) 
Co-Investigator 

 Contribute to oversight of study conduct at WCH 

 Contribute to interpretation of findings and preparation of 
manuscripts.  

 Support the PI as required. 

Professor Susan Prescott 
Co-Investigator 

 Contribute to oversight of study conduct at PMH/PCH 

 Contribute to interpretation of findings and preparation of 
manuscripts.  

 Support the PI as required. 

Ms Francesca Orsini 
Trial Biostatistician 

 Trial statistician responsible for all data and statistical aspects.  

 Statistical input into study design and sample size calculations.  

 Responsible for the randomisation process. 

 Assist with development of case report forms and other study 
documents including on line databases. 

 Oversee data management and data cleaning.  

 Oversee the statistical analysis plan and responsible for the 
statistical analysis of study results. 

 Contribute to interpretation of findings and preparation of 
manuscripts. 

 Support the PI as required.  

Associate Investigators: 
Dr Dean Tey (RCH) 
Dr Marnie Robinson (RCH) 
Dr Ee Lyn Su (RCH) 
Dr Kuang Hsiao (RCH) 
Prof Anne-Louise Ponsonby 
(RCH) 
Dr Adriana Chebar Lozinsky 
Rolnik (RCH) 
Dr Abigail Cheung (WCH) 

 Support the local Site-Investigators in all aspects of study 
conduct, including maintenance of GCP and HREC compliance.  

 Work with local Site-Investigators to supervise study doctors, 
nurses and other research staff in their responsibilities. 

 Contribute to preparation of manuscripts. 
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Name Summary of contribution 

Dr Jovanka King (WCH) 
Dr Meera Thalayasingam 
(PMH) 
Dr Fuad Abass (PMH) 

Associate Investigator 
Audrey Dunn-Galvin 

 Provide input into the measurement and analysis of quality of 
life measures.  

 Contribute to preparation of manuscripts. 

Associate Investigator 
Associate Professor Kim 
Dalziel (Health Economist) 

 Lead the health economic evaluation 

 Contribute to preparation of manuscripts 

 

2. INTRODUCTION AND BACKGROUND 

2.1. Background  

 

Increasing burden of food allergy and peanut allergy 

Rates of allergic disease have risen exponentially in the past 3 decades. While the prevalence of 

asthma, eczema and rhinitis may be stabilizing, food allergy and anaphylaxis continue to rise. Food 

anaphylaxis hospital admissions in Australia increased 3.5 fold between 1994 and 2005 (with peanut 

anaphylaxis showing the greatest increase)1; and have increased a further 3 fold between 2005 and 

20122. Food allergy is now a major public health problem in western countries3,4, affecting 8% of 

children5 and 10% of infants6. Waiting lists for patients to see an allergy specialist are greater than 12 

months throughout Australia. There is no cure, so management relies on food avoidance. Despite 

mandatory food-labelling laws, accidental ingestion is common, causing frequent and sometimes life-

threatening reactions7,8. Furthermore, most people who died from food allergy failed to avoid the food 

that caused their death despite knowing they were allergic1,9,10. Because symptoms occur as a result 

of unintentional ingestion and are therefore unpredictable, there is significant psychological distress 

and impact on quality of life11. A curative treatment offers the only approach to improve the lives of 

people with food allergy and to avoid deaths.  

Why focus on Peanut Allergy? 

Peanut allergy is usually lifelong - only 18% to 21% of children ever outgrow their peanut allergy12-14. 

Peanut is the most common cause of life-threatening reactions (anaphylaxis)15, and the commonest 

cause of death from food-induced anaphylaxis1,9,10. The majority (52%) of reactions to peanut are life-

threatening8. Accidental exposure is common, with 50% of peanut allergic children having accidental 

ingestion within 1 year7, and a large proportion of these accidental reactions being life-threatening16. 

Therefore, the need for a new curative treatment is greatest for peanut allergy.  

Current Management of Food Allergy 

There is currently no effective long-term treatment for food allergy. Management involves avoidance 

of the food concerned, early recognition of symptoms of an allergic reaction and initiation of 

appropriate emergency treatment of allergic reactions, particularly anaphylaxis. Adrenaline is the first 

line therapy for anaphylaxis and is available as a self-injectable device, the EpiPen / EpiPen Jr. The 



  Confidential 

Study Name: PPOIT-003 

Protocol Number: PPOIT- 003 

Version & date: Version 11.1 dated 27 April 2020  Page 21 of 72 

EpiPen should be administered if accidental exposure results in a severe reaction involving the 

respiratory or cardiovascular systems (anaphylaxis). However, most children who have been 

prescribed an EpiPen fail to use it at the time of a severe allergic reaction. Only 71% of patients 

prescribed an EpiPen had their EpiPen with them, 10% of these had expired, and only 32% were 

able to demonstrate its correct use17. Moreover, having to carry an EpiPen is in itself associated with 

a reduced quality of life18. 

Finding a long term treatment for food allergy 

There are two beneficial outcomes that can be achieved by a food allergy treatment: a) desensitisation 

and b) tolerance19. Desensitisation is the transient suppression of allergic reactions that is dependent 

upon regular ongoing treatment (antigen exposure). Tolerance, however, refers to a long-lasting 

ability to tolerate the food even after a period of treatment withdrawal; this is thought to reflect re-

programming of the immune response to the allergen. Accumulating evidence indicates that 

desensitisation is not an optimal outcome for people with a food allergy – they can experience serious 

allergic reactions while continuing on treatment, and these occur more frequently than with food 

avoidance20-22. For food immunotherapy trials, expert guidelines state that desensitisation can be 

assessed by performing a double-blind, placebo-controlled food challenge (DBPCFC) while the subject 

is on treatment, whereas tolerance should be assessed by DBPCFC performed several weeks after 

treatment has been withdrawn19. Currently, the term ‘sustained unresponsiveness’ is preferred (in 

place of tolerance which implies a permanent effect) when referring to outcomes in food 

immunotherapy trials23.  

Various approaches are being investigated for treatment of food allergy (reviewed in24,25). Limited 

studies of sublingual and epicutaneous immunotherapy, modified protein immunotherapy and anti-

IgE have demonstrated varying rates of desensitisation (60-90%)25-27, but the ability to induce 

sustained unresponsiveness has not yet been reported. OIT has been evaluated to a greater extent – 

OIT can consistently induce desensitisation, and a few studies reported induction of sustained 

unresponsiveness; however effectiveness appears to be modest (reviewed in24,28). Only 3 studies have 

examined for sustained unresponsiveness following peanut OIT. An uncontrolled study reported 

sustained unresponsiveness in 17% (4/23) of children who received 500mg peanut OIT for 2 months29. 

A second uncontrolled study (4g peanut protein for 5 years) reported sustained unresponsiveness in 

50% (12/24) of children 23; however, as there was no control group, it is difficult to ascertain the 

benefit from OIT over and above natural resolution which can occur in ~20% of children within 5 

years14,30. An open-label controlled study (4g peanut protein for 2 years) in 43 subjects (5-45 years of 

age) reported sustained unresponsiveness in 30.4% (7/23) of the OIT group compared with 0% (0/20) 

of control subjects31. Therefore, while OIT can induce sustained unresponsiveness in some patients, the 

effectiveness is limited. 

Probiotics as immune response modifiers 

A new class of tolerogenic compounds that modulate immune responses by acting on antigen-

presenting cells through Toll-like receptors, so-called immune response modifiers (IRM), have been 

used with allergen immunotherapy. Various combinations of IRM and allergen immunotherapy were 

shown to induce tolerance responses in mouse models of airway allergy32 and provided long-lasting 

control of allergic rhinitis symptoms in patients for more than 1 year after treatment was ceased33,34. 



  Confidential 

Study Name: PPOIT-003 

Protocol Number: PPOIT- 003 

Version & date: Version 11.1 dated 27 April 2020  Page 22 of 72 

One IRM is the probiotic Lactobacillus rhamnosus GG, which has immunomodulatory effects in vitro 

and in vivo that can support acquisition of oral tolerance, including induction of Treg and Th1 cytokine 

responses35-38. Furthermore, oral co-administration of Lactobacillus rhamnosus GG enhanced antigen-

specific IgA responses, which also promote oral tolerance39,40. Based on these observations, we 

hypothesised (and subsequently demonstrated) that combined administration of the probiotic 

Lactobacillus rhamnosus CGMCC 1.3724 (which is genetically indistinguishable from Lactobacillus 

rhamnosus GG) together with peanut OIT (our PPOIT treatment) would be effective for the induction 

of sustained unresponsiveness in peanut allergy41. 

 

2.2. Rationale  

2.2.1. PPOIT is highly effective in inducing sustained unresponsiveness in peanut allergy. 

We recently completed a randomised placebo-controlled trial evaluating a novel combination 

treatment comprising a probiotic Lactobacillus rhamnosus CGMCC 1.3724 (NCC4007) together with 

peanut oral immunotherapy (Probiotic and Peanut Oral ImmunoTherapy – PPOIT)41. Sixty-two children 

with peanut allergy were randomised to receive either PPOIT or placebo for 18 months. The probiotic 

was a fixed daily dose (2x1010 cfu) of Lactobacillus rhamnosus CGMCC 1.3724, while the peanut OIT 

was a daily dose of peanut protein starting at low doses and increasing to 2g. Sustained 

unresponsiveness was assessed by DBPCFC performed 4 (±2) weeks after cessation of treatment. Fifty-

six children completed the trial. Sustained unresponsiveness was achieved in 82.1% (23/28) of PPOIT 

and 3.6% (1/28) of placebo treated children. The likelihood of success was high - if 9 children received 

PPOIT, 7 would benefit (Number Needed to Treat 1.27, 95%CI 1.06-1.59). PPOIT was associated with 

reduced peanut SPT and sIgE, and increased peanut sIgG4, suggesting modulation of the allergic 

response to peanut. Thus, PPOIT can induce short-term sustained unresponsiveness (weeks after 

treatment cessation); it is now important to clarify if PPOIT can induce long-term sustained 

unresponsiveness (months after treatment cessation). 

 

2.2.2. Is PPOIT more effective than peanut OIT alone?  

In our previously completed RCT, we elected to evaluate a combined treatment intervention 

comprising probiotic and peanut OIT vs placebo because, at the time the study was designed, there 

was no convincing evidence that OIT alone or probiotic alone were effective in inducing sustained 

unresponsiveness. Furthermore, although a factorial RCT design comparing four concurrent 

intervention arms (OIT, probiotic, combined therapy, placebo) offered theoretical advantages, this 

approach would have required substantial staffing and financial resources that could not be justified 

as a first line approach to test PPOIT. Having demonstrated that PPOIT is highly effective in inducing 

sustained unresponsiveness in children with peanut allergy, it is now imperative to examine whether 

our combined PPOIT treatment is more effective than peanut OIT alone, i.e. whether the addition of 

probiotic to OIT results in added benefit and also to confirm that PPOIT is more effective than placebo 

at inducing sustained unresponsiveness.    

2.2.3. Measuring sustained unresponsiveness – our primary outcome 

Previous NIAID-FDA guidelines for food allergy clinical trial design recommended that when assessing 

for sustained unresponsiveness in food immunotherapy trials, DBPCFC should be performed at least 

2-4 weeks after treatment is ceased19, which is the approach we applied in our completed RCT41. 
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Recently, however, it was reported that some subjects who achieved sustained unresponsiveness at 

1 week after withdrawal of treatment subsequently lost this protection by 6 weeks42. Newer studies 

have therefore elected to wait a longer period of time (8-12 weeks after treatment withdrawal) before 

performing DBPCFC so as to demonstrate more long-lasting sustained unresponsiveness43,44. In this 

RCT, we will perform a DBPCFC at 8 weeks after treatment is ceased to assess for long-term sustained 

unresponsiveness. 

2.2.4. Understanding immune changes associated with PPOIT and OIT 

Peanut OIT has been shown to induce changes in peanut-specific immunoglobulins, with reduced sIgE 

to peanut and the peanut components Ara h 1, Ara h 2 and Ara h 3 (but not Ara h 8 or Ara h 9), as well 

as increased peanut sIgG4. However, none of these immune parameters have been found to predict 

sustained unresponsiveness23,43. This suggests that these measures are poor markers of tolerance 

induction with OIT. Preliminary data from our completed RCT showed that PPOIT was associated with 

reduced peanut SPT, reduced sIgE to peanut and Ara h 2 (but not Ara h 1, Ara h 3, Ara h 8 or Ara h 9), 

and increased sIgG4 to peanut, Ara h 2 and Ara h 3 (but not Ara h 1, Ara h 8 or Ara h 9). Therefore, the 

immune changes associated with PPOIT and OIT are different, and such differences may contribute to 

variable clinical outcomes. Comparison of immune changes associated with PPOIT and OIT, and 

correlation with sustained unresponsiveness, will provide important new knowledge regarding the 

mechanisms by which these individual treatments modify the allergic response to peanut and confer 

clinical benefit. 

 

2.3. Study aims 

The aims of the study are to test the hypotheses that PPOIT is: 

1. More effective than placebo in inducing 8-week sustained unresponsiveness in children with 

peanut allergy, and  

2. More effective than peanut OIT alone, in inducing 8-week sustained unresponsiveness in 

children with peanut allergy.  

 

3 STUDY OBJECTIVES 

3.1 Primary objectives 

1. To compare the proportion of children who attain 8-week sustained unresponsiveness 

(passed T1 and T2 challenges) in PPOIT and placebo treated groups. 

2. To compare the proportion of children who attain 8-week sustained unresponsiveness 

(passed T1 and T2 challenges) in PPOIT and OIT treated groups. 

 
3.2 Secondary objectives 

1. To compare the proportion of children who attain 8-week sustained unresponsiveness 

(passed T1 and T2 challenges) in OIT and placebo treated groups. 

2. To compare the proportion of children who achieve full desensitisation (passed T1 challenge) 

at the end of treatment in (i) PPOIT vs placebo; (ii) PPOIT vs OIT; and (iii) OIT vs placebo. 

3. To compare the total cumulative dose of peanut protein tolerated during the end of treatment 

T1 challenge in (i) PPOIT vs placebo; and (ii) PPOIT vs OIT; and (iii) OIT vs placebo. This will 
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determine the total dose tolerated in partially desensitized (those who did not achieve full 

desensitisation) and allergic participants.  

4. To compare the proportion of children who can eat peanut in their diet 12 months after end 

of treatment in (i) PPOIT vs placebo; and (ii) PPOIT vs OIT; and (iii) OIT vs placebo. 

5. To compare peanut skin prick test (SPT) and peanut and peanut component sIgE and sIgG4 

levels at the end of treatment, and 8 weeks and 12 months after treatment in PPOIT, OIT and 

placebo groups; and to examine their correlation with sustained unresponsiveness. 

6. To evaluate the safety and tolerability of PPOIT 

 

3.3 Exploratory objectives 

1. To compare quality of life at the end of treatment and 12 months later in PPOIT, OIT and 

placebo groups.  

2. To determine cost-effectiveness of PPOIT compared to OIT and placebo in terms of achieving 

sustained unresponsiveness, full desensitisation and quality of life changes at 12 months after 

treatment.  

 

4 STUDY DESIGN 

4.1 Type of Study 

This is a three-armed, multicentre, randomised (2:2:1), stratified (by study site, age, skin prick test), 
blinded, placebo-controlled, parallel-group, superiority trial. 
 
Group 1. PPOIT =  Probiotic and peanut OIT taken daily for 18 months.  
Group 2.  OIT        =  Probiotic placebo and peanut OIT taken daily for 18 months.  
Group 3.  Placebo  =  Probiotic placebo and OIT placebo taken daily for 18 months.  

 
All groups will be followed up for 12 months following the treatment period. 
 
The primary outcome analysis will be conducted when all subjects have either completed the T2 visit 

or terminated the study prior to their T2 DBPCFC. Analysis of safety and tolerability and other 

secondary outcomes to the T2 timepoint will also be conducted at this time. A supplemental analysis 

will be conducted at the end of study (i.e. when last subject completes T3 or terminates the study 

prior to their T3 visit, or sponsor terminates the study), using cumulative data from the study. 

We have elected not to include a probiotic only treatment arm in our proposed RCT because there is 

no evidence that probiotic on its own can induce sustained unresponsiveness. In our completed RCT, 

PPOIT induced selective loss of peanut sensitisation without modulating sensitisation to other 

allergens - 84% of participants were sensitized to other foods, but skin prick test wheal sizes for these 

other foods remained unchanged41. Therefore, co-administration of peanut allergen together with the 

probiotic was necessary for allergen-specific immune modulation; which is consistent with current 

understanding of oral tolerance as an active and antigen-driven immune response28. Likewise, the only 

RCT evaluating probiotics for the treatment of food allergy found no difference in effect between 

groups (77% probiotic vs 81% placebo)45.  
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4.2 Study Setting  

The study will be conducted at three sites in order to optimise recruitment – the Royal Children’s 

Hospital Melbourne (RCH), Perth Children’s Hospital (PCH), and the Women’s and Children’s Hospital 

in Adelaide (WCH). Given RCH’s previous experience with PPOIT, RCH will enrol 100 participants while 

PCH and WCH will enrol 50 participants at each of their sites. 

Initiation and updosing of immunotherapy will be performed in hospital / clinical research facility by 

nursing and medical staff experienced in the performance of food challenges, immunotherapy, and 

management of allergic reactions.  

Interim doses of immunotherapy will be administered at home.  All subjects will be provided with an 

Anaphylaxis Action Plan and an EpiPen/Epipen Jr and educated in the management of allergic 

reactions (standard care for peanut allergy). If a reaction occurs, they will follow the Anaphylaxis 

Action Plan, and notify the On-Call Study Personnel at the local study site. 

 

5 PARTICIPANTS AND RECRUITMENT   

5.1 Number of Participants 

Two hundred (200) children 1-10 years of age with current peanut allergy confirmed by failed DBPCFC 
at study screening. Subjects will be randomised to PPOIT (n=80), OIT (n=80) or placebo (n= 40).  
 

5.2 Eligibility Criteria 

5.2.1 Inclusion criteria 

Subjects are eligible for the study if they meet all of the following criteria: 

 Aged between 1 year and 10 years of age  

 >7kg (the weight considered safe for the administration of an Epipen/EpiPen Jr) 

 Confirmed diagnosis of peanut allergy as defined by a failed DBPCFC with peanut and a 

positive SPT or sIgE to peanut at screening 

 
5.2.2 Exclusion criteria 

Subjects are not eligible for the study if they meet any of the following criteria: 

 History of severe anaphylaxis (as defined by persistent hypotension, collapse, loss of 

consciousness, persistent hypoxia or ever needing more than three (3) doses of intramuscular 

adrenaline or an intravenous adrenaline infusion for management of an allergic reaction) 

 Severe anaphylaxis during the study entry DBPCFC (defined as persistent hypotension, 

collapse, loss of consciousness, persistent hypoxia, or requiring more than 3 doses of 

intramuscular adrenaline or an intravenous adrenaline infusion for management of an allergic 

reaction) 

 FEV1 <85% at rest and FEV1/FVC ≤ 85% at rest or ongoing chronic persistent asthma (as per 

Australian Asthma Foundation guidelines) 

 Underlying medical conditions (e.g. cardiac disease) that increase the risks associated with 

anaphylaxis 

 Use of beta-blockers, and ACE inhibitors 



  Confidential 

Study Name: PPOIT-003 

Protocol Number: PPOIT- 003 

Version & date: Version 11.1 dated 27 April 2020  Page 26 of 72 

 Inflammatory intestinal conditions, indwelling catheters, gastrostomies, immune-

compromised states, post-cardiac and/or gastrointestinal tract surgery, critically-ill and those 

requiring prolonged hospitalisation or other conditions that may increase the risks of probiotic 

associated sepsis 

 Already taking probiotic supplements within the past 6 months (does not include formula) 

 Reacting to the placebo component during the study entry DBPCFC 

 Have received other food immunotherapy treatment in the preceding 12 months 

 Currently taking immunomodulatory therapy (including allergen immunotherapy) 

 Past or current major illness that in the opinion of the Site Investigator may affect the subject’s 

ability to participate in the study e.g. increased risk to the participant 

 Subjects who in the opinion of the Site Investigator are unable to follow the protocol  

 Another family member already enrolled in the trial (to maintain safety and blinding) 

 

5.3 Recruitment and identification of potential participants   

Participants will be recruited from Allergy departments at three tertiary paediatric hospitals in 
Australia, and from the general community reached by media.  

The three sites are:  

1. The Royal Children’s Hospital Melbourne / Murdoch Children’s Research Institute (RCH/MCRI) 
2. The Women’s and Children’s Hospital Adelaide (WCH) 
3. Perth Children’s Hospital (PCH) 

 
5.4 Consent 

Participants who are identified as potentially being suitable to participate in the study will be sent an 

Information Statement and Consent Form as approved by the RCH and local site HREC. The consent 

form will describe the purpose of the study, the procedures to be followed, and the risks and benefits 

of participation. 

The Information Statement will be given to the parents prior to a screening visit to read and review in 

a timely manner. Upon presentation at the Screening visit, the participant will be allocated a screening 

number and their allergy and medical history will be confirmed to ensure their initial eligibility.  

Prior to full study enrolment and prior to gathering any further study specific personal information or 

performing any study specific procedures (e.g. screening DBPCFC), a signed consent form will be 

obtained from the parent(s). The Site Investigator or a member of the study team (delegated the 

responsibility of obtaining informed consent by the Site Investigator) will obtain written informed 

consent. Study staff will ensure that an adequate explanation is provided to the participant and their 

family about the aims, the requirements of the study that need to be adhered to strictly, and any 

potential known and unknown risks and benefits of the study.  Study staff will ensure that all questions 

about the study will be answered adequately and that the participant and their parent(s) comprehend 

the information provided about the study.  The study staff conducting the informed consent discussion 

will check that Consent is voluntary and free from coercion. The staff member that conducts the 

consent discussion will also sign the informed consent form and document the informed consent 

discussion. 
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The informed consent will be signed and the original will be retained on site and a copy of the Informed 

consent will be given to the parent(s).  Parents and participants will be informed that consent may be 

withdrawn at any time without explanation and this will not affect their access to the best available 

treatment options and care from the RCH, PCH or WCH (whichever is applicable). 

When all the inclusion and exclusion criteria have been addressed and the eligibility of the subject 

confirmed at screening visit, the subject may be enrolled to the study. Randomisation and enrolment 

will take place up to 1 week prior to the Rush Induction visit (initiation of study treatment). The Rush 

Induction visit may be delayed up to 3 months after screening visit.   

 
6 INTERVENTION  

6.1 Treatment arms  

 

Group 1. PPOIT =  Probiotic and peanut OIT taken daily for 18 months.  

Group 2. OIT      =  Probiotic placebo and peanut OIT taken daily for 18  months.  

Group 3. Placebo =  Probiotic placebo and OIT placebo taken daily for 18 months.  

 

6.2 Intervention(s) 

PEANUT OIT 

Peanut OIT will be manufactured from 12% defatted peanut flour (50% peanut protein).  Placebo OIT 

will be maltodextrin with brown food colouring and peanut essence that has similar appearance, taste 

and smell to the active product41. These peanut and placebo powders will also be used for the DBPCFC.  

The peanut OIT is supplied as either a capsule (Rush and Buildup Phase doses), or as a dry powder 

provided in a high-density polyethylene (HDPE) tub with a standardized scoop.  

The capsules are manufactured at Optima Ovest, Western Australia, in accordance with the Australian 

Code of GMP (TGA licence MI-2012-LI-00060-3). 

 

Peanut OIT is formulated in gelatin capsules (size 3, 00EL and 000) encapsulated with maltodextrin to 

achieve the desired strength.  Strengths supplied are 0.1, 0.2, 0.4, 0.8, 1.5, 3, 6 and 12 mg (Rush phase) 

and 25, 50, 100, 200, and 400 mg (Buildup Phase).  Product for use in the Maintenance phase is 

supplied as 190 g of peanut flour packaged in a HDPE tub supplied with a standardized scoop to 

provide 2 g per day.   

 

PROBIOTIC (LACTOBACILLUS RHAMNOSUS GG) 

The probiotic to be used is Lactobacillus rhamnosus GG (Health World Ltd), supplied as a freeze-dried 

powder, which is genetically indistinguishable from the probiotic that was used in the previous PPOIT 

RCT41. The placebo will be maltodextrin. 

Probiotic or placebo will be prepared under strict Food Manufacturing Regulations. Supply will be as 

a dry powder in pre-packaged 350g bottles containing 160g of probiotic or placebo. The daily dose of 

2x1010 cfu will be measured using a standardised scoop. Participants will be instructed to mix one 
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scoop of the probiotic or placebo powder in water, at a temperature NOT exceeding 38 °C. The 

probiotic (or placebo) must be stored at 2-8°C. 

 

6.2.1 Dosage and route of administration 

6.2.1.1 Day 1 Rush Induction (T0) 

In the Rush Phase, subjects will receive increasing doses of peanut (or placebo) oral immunotherapy 

every 20 minutes to reach a final dose of 12mg of peanut protein or placebo (cumulative dose 24mg 

peanut protein or placebo). The dosing schedule is shown in Table 1.  Peanut protein or placebo will 

be mixed with food (e.g. yoghurt not containing Lactobacillus rhamnosus GG). Nutritional services or 

an individual independent of the study will prepare the Rush doses. 

Subjects will also receive a single dose of 2x1010 cfu Lactobacillus rhamnosus GG or placebo (one level 

scoop mixed into up to 100 ml of water, at a temperature NOT exceeding 38°C) prior to initiation of 

the Rush Phase.  

Subjects will be monitored (including vital signs and general nursing assessment of the skin and chest 

at the medical staff’s discretion) for 2 hours after the last dose during the Rush Phase. The study doctor 

and study nurse will be present at all times during the Rush Phase.  

The Rush Phase will be performed in the RCH APPRU or equivalent areas. All areas will have MET call 

backup and resuscitation facilities (including oxygen, adrenaline, IV fluid resuscitation) as is the 

standard of care for challenge and immunotherapy procedures in the clinical setting.  

Spirometry will be performed on all participants aged 8 or older, and younger participants who are 

capable of doing spirometry reproducibly, before the participant receives their first dose of peanut 

oral immunotherapy and 2 hours after receiving the final dose of Day 1 Rush Induction. 

Subjects who complete the Rush protocol without reaction will commence the Buildup Phase at a daily 

dose of 25mg peanut protein or placebo (Dose 9) on the day after the Rush Induction day.  

If a subject reacts to one of the doses during Rush Induction (see criteria for stopping Rush – Appendix 

1), the Rush schedule will be ceased and they will commence the Buildup Phase at the dose 

immediately below the reaction-eliciting dose starting on the day after the Rush Induction day. The 

remaining Rush doses that were not completed on day 1 will be incorporated into the Buildup Phase 

(modified buildup schedule for that subject) and subsequent incremental dose increases will proceed 

through all remaining doses of the Rush schedule followed by the doses in the buildup schedule as 

shown in Table 2. For example, if a reaction occurs following dose 6, the subject will commence the 

Buildup Phase at the dose 5 amount and will be instructed to start this dose 5 amount on the following 

day).  
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Table 1. Dosing schedule for day 1 Rush Induction  

Dose  Dosage 
Peanut Protein or Placebo 

Cumulative 
Peanut Protein or Placebo 

1 0.1 mg 0.1 mg 

2 0.2 mg 0.3 mg 

3 0.4 mg 0.7 mg 

4 0.8 mg 1.5 mg 

5 1.5 mg 3.0 mg 

6 3.0 mg 6.0 mg 

7 6.0 mg 12 mg 

8 12 mg 24 mg 
 

6.2.1.2 Buildup Phase (minimum of 16 weeks duration) 

In the Buildup Phase, the daily dose of peanut OIT (or placebo OIT) will be increased every 2 weeks 

until a maintenance dose of 2000mg is reached (expected to take 16 weeks). In unavoidable 

circumstances (e.g. school camps) the window for buildup visits can be +/- 7 days to accommodate 

parent/participant availability. The Buildup Phase immunotherapy schedule is shown in Table 2. 

Nutritional services or the parent will prepare the buildup dose by mixing into food (e.g. yoghurt not 

containing Lactobacillus rhamnosus GG). 

Each dose increase will be administered in hospital under medical supervision. If a participant reacts 

to a buildup dose on the day of the Updose visit and the reaction is consistent with the stopping 

criteria for Rush (Appendix 1), then the participant will remain on the previous tolerated dose. 

Hospital visits for dose increases (Updose visits) will be scheduled every 2 weeks (except in 

unavoidable circumstances when a window of +/- 7 days is allowed). Where indicated, dose 

adjustments will result in deferment of a dose increase to the next scheduled visit (see dose 

adjustment rules). 

Spirometry is not performed as a routine but may be performed if indicated.  

Peanut protein or placebo will be mixed with food (e.g. yoghurt not containing Lactobacillus 

rhamnosus GG). 

Subjects will also take a fixed dose of 2x1010 cfu Lactobacillus rhamnosus GG or placebo (one level 

scoop mixed into water, at a temperature NOT exceeding 38°C) once daily prior to the OIT treatment. 

Subjects will be monitored for 2 hours after the treatment has been administered.   

Table 2. Dosing schedule for Buildup Phase (16 weeks) 

Dose Dosage 
Peanut Protein or Placebo 

9 25 mg 

10 50 mg 

11 100 mg 

12 200 mg 
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Dose Dosage 
Peanut Protein or Placebo 

13 400 mg 

14 800 mg 

15 1200 mg 

16 1600 mg 

17 2000 mg 
 

6.2.1.3 Maintenance Phase 

A Maintenance Phase, during which participants take a daily dose of 2g peanut protein and a daily 

dose of 2x1010 cfu Lactobacillus rhamnosus GG (or placebo products) at home is continued until a total 

of 18 months of treatment is completed. If the subject has not completed a minimum of 6 months on 

maintenance dosing at 18 months, the total duration of treatment will be extended to ensure a 

minimum of 6 months maintenance dosing. In unavoidable circumstances (e.g. school camps) the 

window for maintenance visits can be +/- 7 days to accommodate parent/participant availability. 

 

6.2.1.4 Double Blind Placebo Controlled Food Challenges (DBPCFC) 

Screening, T1 and T2 Double Blind Placebo Controlled Food Challenges (DBPCFC) will be performed in 

RCH APPRU (or equivalent facility). Each DBPCFC will comprise 2 parts performed on 2 separate days, 

within 1 week of each other. There will be two sets of containers - one labelled A and the other labelled 

B.  One will be the placebo (maltodextrin, brown food colouring, peanut essence) and the other will 

be the peanut protein. Clinical trials pharmacy will determine the allocation of parts A and B using a 

randomisation table and will dispense the allocated DBPCFC product for the day (either A or B). The 

doctor and nurse will be blinded as to which letter designates the placebo or peanut components. 

Nutritional services or a person independent of the study will prepare the food challenge doses by 

mixing each individual dose into food (e.g. yoghurt not containing Lactobacillus rhamnosus GG).  The 

cumulative amount of peanut or placebo powder given is 9.9 grams weight (4950 mg of peanut 

protein). Each part (A or B) of the challenge will take place over half a day on separate days, which 

need not be consecutive but should be within 1 week of each other. The study nurse and study doctor 

will be present at all times. Insertion of an intravenous cannula will be attempted in all patients prior 

to commencement of a challenge. However, the challenge may proceed without an IV cannula in-situ 

at the discretion of the study doctor. Spirometry will be performed on all participants aged 8 or older, 

and younger participants who are capable of doing spirometry reproducibly, immediately before each 

food challenge and if clinically indicated, 2 hours after completion of food challenge procedure. 

 

Food Challenge A begins with giving doses from set A of containers as follows: 

Dose Dose (Peanut Protein) Weight of Flour Cumulative Dose  
(Peanut protein) 

1 80 mg 160 mg 80 mg 

2 160 mg 320 mg 240 mg 

3 320 mg 640 mg 560 mg 

4 640 mg 1280 mg 1200 mg 

5 1250 mg 2500 mg 2450 mg 

6 2500 mg 5000 mg 4950 mg 
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The doses will be administered at 15-minute intervals if the subject has not had a reaction to the 

previous dose.  The subject will be observed for a minimum of two hours following Food Challenge A. 

The subject will be discharged home if no adverse reactions are noted. 

Food Challenge B continues with giving doses from set B of containers as follows: 

Dose Dose (Peanut Protein) Weight of Flour Cumulative Dose  
(Peanut protein) 

1 80 mg 160 mg 80 mg 

2 160 mg 320 mg 240 mg 

3 320 mg 640 mg 560 mg 

4 640 mg 1280 mg 1200 mg 

5 1250 mg 2500 mg 2450 mg 

6 2500 mg 5000 mg 4950 mg 
 

The doses will be administered at 15-minute intervals if the subject has not had a reaction to the 

previous dose. The subjects will be observed for a minimum of two hours following Food Challenge B. 

The subject will be discharged home if no adverse reactions are noted. 

The challenge components will only be unblinded after both parts of the challenge are completed and 

if the participant reacts to one and not the other part of the challenge (e.g. reaction to A but not B; or 

reaction to B but not A).  

 A DBPCFC is classified as ‘failed’ if there is a reaction to the peanut component and no reaction 

to the placebo component (pharmacy will unblind the contents of part A and part B after both 

parts A and B are completed). 

 A DBPCFC is classified as ‘passed’ if both parts A and B of the challenge are completed without 

reaction. The contents of parts A and B are not unblinded. 

 A DBPCFC is classified as ‘inconclusive’ if any of the situations listed below occur. If the T1 or 

T2 DBPCFC is deemed inconclusive the challenge will be repeated. If the screening challenge 

is deemed inconclusive, the participant is excluded from the trial (as per trial exclusion 

criteria). 

o Participant reacts to both parts A and B. The contents of parts A and B are not 

unblinded. 

o Participant reacts to the placebo component but not the active component. In this 

circumstance, the participant reacts to one part and not the other part of a challenge 

and upon unblinding of the challenge components it is determined that the reaction 

was to the placebo component.  

 
6.2.2 Dose modification  

During the Buildup Phase, Updosing visits will be scheduled every 2 weeks. Please note, in unavoidable 

circumstances (e.g. school camps), the window for study visits can be +/- 7 days to accommodate 

parent/participant availability. The decision to proceed with a dose increase on Updosing days will be 

as described in section 6.2.2.1. If a dose increase is deferred, the next dose increase will be at the next 

scheduled Updose visit. Dose adjustments during home dosing in the Buildup Phase will be based on 
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the dose adjustment rules described below. Adjustment of doses during Maintenance Phase home 

dosing will also follow the dose adjustment rules described below.  

 

6.2.2.1 Allergic reaction to a dose of OIT at home: 

If non-anaphylaxis allergic symptoms develop following a dose of OIT taken at home (urticaria, 

angioedema, vomiting, diarrhoea, abdominal pain; without respiratory or cardiovascular 

involvement), the dose is continued without adjustment. Symptoms may be treated with over the 

counter medicines (e.g. antihistamine, pain reliever). The next scheduled dose increase will proceed 

uninterrupted provided the participant has been symptom free for at least 3 days prior to the 

scheduled Updose day. The participant may remain on antihistamine for prophylaxis against 

symptoms in the days leading up to the Updose day if the Site Investigator deems this to be warranted. 

If allergic symptoms (related to a dose of OIT) develop in the 3 days prior to a scheduled Updose day, 

the dose increase will not proceed and the current dose will be continued for a further 7 or more days 

or until the next scheduled Updose visit.  

 

During home dosing, if severe abdominal pain (>6 on Wong Baker scale) lasting 20 mins or more, and 

recurring on 3 consecutive days or more, study doctors to consider reducing the dose to previous 

tolerated dose. If vomiting is associated with abdominal pain of any severity and recurs for 3 

consecutive days or more, study doctors to consider reducing the dose to previous tolerated. 

If anaphylaxis symptoms develop during home dosing (e.g. stridor, wheeze, difficulty breathing, 

transient hypotension), the immediate next dose will be reduced to the previous dose amount and 

continued for at least 7 days before proceeding with a dose increase. For example, if an anaphylaxis 

reaction to OIT occurs within the first 7 days of a dose increase, the daily dose will be reduced to the 

preceding dose amount for the remaining 7 or more days until the next scheduled Updose visit 

whereupon the dose will be increased back to the reaction-eliciting dose. However, if an anaphylaxis 

reaction to OIT occurs 8 or more days after a dose increase, the daily dose will be reduced to the 

preceding dose amount for the remaining 6 or fewer days until the next scheduled Updose visit 

whereupon the reduced daily dose will be repeated for a further 2 weeks (no dose increase). 

If life-threatening symptoms of persistent hypotension, loss of consciousness, or respiratory 

compromise requiring intubation develop, or if a participant requires more than three doses of 

intramuscular adrenaline or an intravenous adrenaline infusion for management of an anaphylactic 

reaction, study treatment will be discontinued, however the participant will remain in the trial and 

will be followed-up through to the end of the study.  

 

6.2.2.2 Missed doses: 

If 1-4 consecutive days of OIT are missed, the participant may continue with the usual dose at home. 

If this occurs during the Buildup Phase, the next scheduled Updose may proceed as usual. 

If 5-14 consecutive days of OIT are missed, OIT will be recommenced at the participant’s last tolerated 

dose and must be administered in hospital under medical supervision. If this occurs during the Buildup 

Phase, the daily dose must be taken for a minimum of 7 days before the next Updose can proceed.  
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If 15-28 consecutive days of OIT are missed, OIT will be recommenced at a reduced dose (the dose 

below the last tolerated dose) and must be administered in hospital under medical supervision. If this 

occurs during either the Buildup or Maintenance Phase, the reduced daily dose will be taken for a 

minimum of 2 weeks before the next Updose can proceed (Updosing schedule resumes or the dose is 

increased back to the 2g maintenance dose, respectively). 

If >28 consecutive days of dosing are missed, participants will recommence OIT at Day 1. 

6.2.3 Stopping rules 

6.2.3.1 Peanut Double Blind Placebo Controlled Food Challenges (DBPCFC) 

If objective symptoms of an allergic reaction develop (see Appendix 1) the challenge will be 

discontinued and that part of the challenge is considered to be completed. Both parts of the challenge 

(A and B) should be completed before the contents of Parts A and B are unblinded (peanut or placebo).  

Unblinding will only occur if the subject passes one part (either A or B) and fails the other part (either 

B or A) of the DBPCFC. If the subject fails both parts A and B of the T1 or T2 challenge, the challenge is 

repeated. If the subject fails both parts A and B of the screening challenge, they are excluded from the 

study.   

6.2.3.2 Oral immunotherapy 

If life threatening allergic symptoms of persistent hypotension, loss of consciousness, or respiratory 

compromise requiring intubation develop, or if a participant requires more than three doses of 

intramuscular adrenaline or an intravenous adrenaline infusion for management of an anaphylactic 

reaction, study treatment will be discontinued, however the participant will remain in the trial and 

will be followed-up through to the end of the study. 

If >28 consecutive days of peanut OIT dosing are missed, participants will recommence OIT at Day 1.  

Participants will be able to withdraw from the study at any time by their own volition with no impact 

on any future care they may require in the Hospital or Allergy Department.  

Participants may also by their own volition choose to cease the study treatment at any time but remain 

in the trial with continued follow-up until the end of the study; this will have no impact on any future 

care they may require in the Hospital or Allergy Department.  In such cases, a participant will be 

considered to have completed study treatment if they have received 68 weeks or more of dosing 

during the active treatment phase of the investigation. Completion of less than 68 weeks of treatment 

will be considered as ‘Premature discontinuation of treatment’. Every effort will be made by the Site 

Investigator to keep such participants in the study.  

 

6.2.4 Preparation and administration of study drug 

Probiotic (Lactobacillus rhamnosus GG) or placebo will be provided as a freeze dried powder (Health 

World Ltd). One scoop of probiotic (2x1010 cfu) or placebo (maltodextrin) will be taken daily at the 

same time as the peanut OIT for the 18-month period, mixed in water at a temperature NOT exceeding 

38°C. The probiotic should be stored at 2-8°C.  Pharmacy will dispense a one-month supply of probiotic 

(or placebo) each month during the Rush and Buildup Phases, which will contain sufficient probiotic 

(or placebo) for 6 weeks in case of spillage or delayed study visit. During Maintenance Phase, 
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pharmacy will dispense a 3-month supply of probiotic (or placebo), with each month’s supply 

containing sufficient product for 6 weeks.   

Peanut OIT. Upon successful completion of the Day 1 Rush Phase, subjects will collect a 2-week supply 

of peanut protein or placebo from Pharmacy. 20 doses will be provided for each 2-week period, so 

that subjects will be able to continue with their OIT in the event that they miss their next study visit 

or a dose is accidentally spilt.  Unused doses must be returned at the next visit. 

The dose to be administered for each 2-week period will be determined by study staff performing the 

Updosing procedure and will be based upon the established criteria as outlined above. When subjects 

reach the 2g maintenance dose, they will collect peanut protein sufficient to complete 3 months of 

OIT maintenance from Pharmacy.  

Participants will return unused doses and used treatment packaging to Pharmacy at each visit so that 

they may audit compliance. 

During the Buildup Phase, clinical review with study staff will be performed at each hospital visit (~2 

weekly) to monitor progress, review diary and compliance, and address any issues that may arise. 

During the Maintenance Phase, review of diary, compliance and progress will occur every 12 weeks. 

Additional visits may also be scheduled as required e.g. participant experiences a reaction to study 

product and requires evaluation. Clinical review with the study doctor will occur if clinically indicated 

or requested by the parent/guardian or Principal Investigator. 

6.2.5 Dispensing and product accountability 

Probiotic (or placebo) will be pre-packaged in 350g bottles by Health World Ltd (Queensland, 

Australia), each bottle providing a 1-month supply of probiotic or placebo. A stock of bottles will be 

stored in monitored, refrigerated (2-8°C) facilities at each site.  

Peanut and placebo OIT will be prepared by a TGA registered GMP manufacturing facility, Optima 

Ovest and distributed to the hospital pharmacy at each site on a 6-monthly basis. Peanut protein or 

placebo will be supplied in capsules or sachets for lower doses and tubs for higher doses. The product 

does not need to be refrigerated.  

Upon completion of the Day 1 Rush Induction, participants will collect a 2-week supply of treatment 

sachets containing peanut protein or placebo and a bottle of probiotic or placebo from the hospital 

pharmacy. 20 doses will be provided for each 2-week period, so that subjects will be able to continue 

with their OIT in the event that they miss their next study visit or a dose is accidentally spilt. Further 

2-week supplies of peanut or placebo OIT will be collected after each Updosing visit, together with an 

additional bottle of probiotic or placebo (monthly). The dose of peanut protein or placebo to be 

administered for each 2-week period will be determined by study staff performing the Updosing 

procedure, based upon established criteria (see Dose Adjustment rules). When subjects reach the 2g 

maintenance dose, they will collect peanut or placebo tubs and probiotic or placebo bottles sufficient 

to continue maintenance therapy to the next hospital visit (3-month supply).  

Participants will return unused doses and used treatment packaging to the hospital pharmacy at each 

visit for compliance auditing. 
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6.2.6 Measurement of participant compliance 

Compliance will be monitored by treatment capsule/sachet/tub counts and weighing of returned 

bottle contents at study assessments, as well as by parent diary records. In our previous PPOIT RCT, 

compliance was very high - the mean percentage of doses taken by participants was 97% in both PPOIT 

and placebo groups41. 

6.2.7 Excluded medications and treatments 
 

The following medications/treatments are not permitted before and during trial 

 Participants using beta blockers or ACE inhibitors will be excluded from the study as these 

treatments can impair responsiveness to adrenaline (treatment of anaphylaxis) or increase 

the likelihood of anaphylaxis. 

 Participants may use any other medications or treatments they are prescribed. 

 Participants must continue to strictly avoid all foods containing peanut. 

 Participants must continue to strictly avoid all probiotic supplements and all foods containing 

probiotic Lactobacillus rhamnosus GG. 

 

7 RANDOMISATION AND BLINDING 

Participants will be enrolled and randomised up to one week prior to Rush Induction, and within 3 

months of their Screening appointment. Randomisation will be to PPOIT, OIT or placebo groups with 

an allocation ratio of 2:2:1. Randomisation will be stratified by study site (RCH, PCH, WCH), by age (1-

5yr; 6-10yr) and by peanut SPT wheal size (≤10mm; >10mm). Stratification by age and SPT wheal size 

is necessary for data analysis because younger age and smaller SPT size are associated with a greater 

likelihood of natural resolution. Each study site will have their own randomisation list stratified by age 

and peanut SPT wheal size. Randomisation will be in randomly permuted blocks of variable length. An 

independent statistician in the Clinical Epidemiology and Biostatistics Unit (CEBU) at the Murdoch 

Children’s Research Institute (MCRI) will provide the randomisation schedules to hospital pharmacies 

at each site.  

If a participant fails screening and is not randomised, or discontinues from the trial after 

randomisation, that participant’s Screening Number and/or Randomisation Number will not be 

reallocated. 

7.1 Concealment mechanism 

Participant eligibility will be established prior to enrolment and randomisation. A unique participant 

Screening Number will be allocated to each consented participant prior to proceeding with study 

screening. Participants who are confirmed as eligible for the study after the screening visit (including 

having failed the screening DBPCFC) will have an appointment made for Rush Induction and study 

personnel will notify the pharmacist that the participant is eligible for enrolment and randomisation.   

Participants will be enrolled into the trial in strict sequence as their eligibility for enrolment is 

determined. Randomisation and enrolment will only be performed up to 1 week prior to Rush 

Induction – a small number of participants who are eligible for the study at study screening may decide 

not to proceed with the study between the challenge and the Rush Induction day.  
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The pharmacist will assign the next available unique Randomisation Number for the participant’s 

appropriate stratum using the randomisation list and notify the trial personnel of that number. This 

randomisation number will be recorded on the participant’s CRF. The pharmacist will prepare the 

participant’s allocated study treatment and label the treatment with the participant’s randomisation 

number. Participants, outcome assessors, other research staff, treating clinicians, investigators and 

statistical analyst will be blinded to treatment allocation. 

The Randomisation Number will be used to identify the participant throughout the study period and 

on all study-related documentation. 

7.2 Breaking of the Study Blind 

7.2.1 On study 

The randomisation code for an individual participant may only be unblinded in emergency situations, 

where the Site Investigator decides a participant cannot be adequately treated without knowing the 

identity of their treatment allocation. The Site Investigator may contact the pharmacy to obtain the 

treatment identity. If possible, such emergencies should be discussed with the Principal Investigator 

(PI) before breaking the blind. A list of treatment allocations for each randomisation group will be 

stored in a locked cabinet at each hospital pharmacy. If the randomisation code needs to be broken 

outside of normal working hours this will be done by the on-call pharmacist. If the blind is broken for 

a participant, the time, date, participant number and reason for opening must be documented. 

7.2.2 On completion of the study 

Trial drug codes will only be available once all data collected have been entered into the study 

database for every participant and the database has been finalised, except in the case of an 

emergency, as detailed above. 

The primary outcome analysis will be conducted when all subjects have either completed the T2 visit 

or terminated the study prior to their T2 DBPCFC.  At the completion of the last T2 visit, database lock 

and statistical analyses on the primary outcomes will be conducted by an independent unblinded 

statistician (Datapharm Australia).  Subjects and study staff will remain blinded to treatment allocation 

and will continue onto the Monitoring (non-Treatment) Phase (Section 8.3.7) for evaluation of 

Secondary and Exploratory Outcomes. The Sponsor believes that this will not affect the overall validity 

of the study nor will introduce a risk of bias due to maintenance of study blind. Safety and tolerability 

and other secondary analyses to the T2 timepoint will also be conducted at this time. 
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8 STUDY VISITS AND PROCEDURES  
8.1 Study timeline 
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8.2 Schedule of assessments 
Table 3. Study procedures 

 VISIT 

 
PROCEDURES  

SCREENING 
 (pre-trial) 

Treatment Phase Elimination Phase Monitoring Phase 

T0 
Rush 
Phase  

(a) 

Buildup 
Phase  

(b) 
 

Maintenance 
Phase 

(c) 
 

T1 
(1 day after 
final day of 
treatment) 

T2  
(8 weeks 
after final 

day of 
treatment) 

Telephone 
Contact 

(26 weeks 
after final day 
of treatment) 

T3  
(1 year after 
final day of 
treatment) 

Month of Study Up to -3 0 1-4 5-18 18 20 24 30 

Week of Study Up to -12 0 1-17 18-78 78 86 104 130 

Informed 
Consent 

X        

Incl /excl criteria X        

Skin prick test X    X X  X 

Weight/height X X X X X X  X 

Vital Signs X X X X X X   

Medical history 
(Dr’s 
assessment) 

X    X X  X 

Spirometry (d) X X   X X   

Allergy  
questionnaire 

X X X X X X X X 

QOL survey X    X   X 

Randomisation  X (a)       

OIT Rush  X       

Blood & faecal 
sample 

X 
(blood only)  

(e) (f) 

X (faecal 
sample 
only) 

 (f) 
X 

(e) (f) 
X 

(e) (f) 
 X 

Anaphylaxis 
education 

 X X (g) X (g) X X  X 

Diary dispensed  X   X (n) X (n)   

Anaphylaxis 
action plan & 
Epipen 
prescribed 

 
 

X 
      

OIT dispensed  X (h) X (i) X (j)     

Diary Review   X (g) X (g) X X X X 

Study 
treatments 
collected for 
compliance 

  X (g) X (g) X    

AE & 
concomitant 
medication 
review 

  X (g) X (g) X X X (o) X (o) 

DBPCFC  (e) X    X (k) X (l)   

Education on 
correct 
measurement of 
maintenance 
OIT doses 
(Pharmacist) 

  X (m)      

Consent to MBS, 
PBS and hospital 
data linkage 

       X 
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a) Subject admitted to APPRU or similar facility for Rush. To receive increasing dosing of peanut protein every 20 minutes 
as per Table 1 in protocol. Visit will take 4-5 hours. Randomisation will occur up to 1 week prior to Rush Induction 

b) 1 visit every 2 weeks until maintenance dose is reached  
c) 1 visit every 12 weeks throughout Maintenance Phase 
d) Spirometry will be performed on all participants aged 8 or older, and younger participants who are capable of doing 

spirometry reproducibly: before the participant receives their first dose of peanut oral immunotherapy and 2 hours 
after receiving the final dose of Day 0 Rush Induction; before the first DBPCFC dose and if clinically indicated, 2 hours 
after the final DBPCFC dose; and at study entry and exit. 

e) Intravenous cannula insertion will be attempted prior to commencement of food challenge (to aid emergency 
management if required and to take blood sample). However, the challenge may proceed without an IV cannula in-situ 
at the medical staff’s discretion.   

f) Provide faecal collection pot and instructions for collection for subsequent visit. For T3 visit post stool kit 2 weeks prior 
to visit.  

g) Diary, AE, compliance and concomitant medication review, and emergency anaphylaxis management education at every 
Updosing visit during Buildup Phase (every 2 weeks) and each study visit during Maintenance Phase (every 12 weeks) 

h) 2-week supply dispensed 
i) Increased dose administered at clinic visit and continued daily at home (if no reaction at clinic visit); 2-week supply 

dispensed 
j) Same dose of 2 g peanut protein each day for this period; 12-week supply dispensed 
k) Double Blind Placebo Controlled Food challenge one day after the final day of treatment   
l) Double Blind Placebo Controlled Food challenge 8 weeks after the final day of treatment (only those who pass T1 

challenge) 
m) Review of accuracy of dosing measurement – At the last Buildup visit, the Pharmacist will educate parent/carer on how 

to measure a correct dose of maintenance OIT. A further review with the parent/carer will be performed at 2 weeks 
after the final Buildup visit to confirm parent/carer is measuring the OIT dose correctly.  

n) New diary will be dispensed once allergy status (i.e. tolerant or allergic) is known. 
o) Only concomitant medication review (AE review not required) 

 
 

8.3 Study Visits 

8.3.1 Screening (Day-90 – Day-1) 

The screening visit will take place within 3 months prior to the Day 0 Rush Induction visit.  

Prior to any study specific procedures being performed, written informed consent will be obtained 

from the parent(s).  The following assessments will be conducted at the screening visit: 

• Written informed consent; 

• Check inclusion/exclusion criteria; 

• Medical history; 

• Allergy questionnaire;  

• Vital signs (blood pressure*, pulse, respirations, temperature); 

• Spirometry (all children over 8 years);  

• Weight/height; 

• Parent(s) to complete Food Allergy Quality of Life-Parent Form (FAQL-PF); 

• Provide faecal collection pot and instructions (for collection at Rush Induction);  

• Skin prick test (peanut, egg, milk, cashew, almond, pistachio, hazelnut, dust mite, and positive 

and negative control); 

• Insert intravenous cannula (to aid emergency management during DBPCFC if required)  

• Take blood sample (using intravenous cannula)  

• Double blind, placebo controlled food challenge (DBPCFC) 

* For subject ≤ 3 years of age, blood pressure readings will be at the medical staff’s discretion. 
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For all subsequent study visits, the study nurse will instruct the participant as follows. 

1. Asthma and allergic rhinitis must be optimally controlled throughout the study.  

2. If the participant is unwell or having febrile illness / respiratory illness (for example 

uncontrolled asthma) / gastroenteritis / other infection then the dose could be withheld. 

3. In unforeseen circumstances where the participant misses a dose(s) of the study product, this 

must be recorded in the diary (this will not constitute a protocol deviation). Study staff will 

take note of the missed dose and apply the rules for missed doses as outlined in section 

6.2.2.2, if applicable.  

4. Participant should have a standard meal prior to the dose of study treatment (including when 

presenting for Rush or Updose visits). 

5. Participant should not do strenuous exercise for 4 hours post a dose of study treatment. 

 

Treatment Phase 

 

8.3.2 Day 1 Rush Induction Phase (T0) 

All screening assessments must be completed and subject eligibility must be checked before 

proceeding.  

Pharmacy will perform the randomisation, assign a randomisation number to the participant up to 1 

week prior to Rush Induction and dispense the study product on the day of the Rush Induction. The 

participant is enrolled to the study on the day of randomisation.  

On Day 1, subjects will receive increasing doses of peanut OIT (or placebo OIT) every 20 minutes to 

reach a final dose of 12mg of peanut protein (cumulative dose 24mg peanut protein). The OIT dosing 

schedule is provided in Section 6.2.1. A dose of probiotic (or placebo) will be given prior to 

commencing the Rush peanut OIT (or placebo OIT) dosing. Subjects will be monitored for 2 hours after 

the last dose. 

The following assessments will be conducted at the Day 1 visit (T0): 

 Allergy questionnaire;  

 Vital signs (blood pressure*, pulse, respirations, temperature)  

 Spirometry (all children over 8 years); 

 Weight/height; 

 Faecal sample (collected by parents at home); 

 Anaphylaxis education; 

 Dispense subject diary  

 Anaphylaxis action plan and EpiPen prescribed; 

 Dispense Oral Immunotherapy (OIT); 

* For subject ≤ 3 years of age, blood pressure readings will be at the medical staff’s discretion. 
 

8.3.3 Weeks 1 – 16 (Buildup Phase) 

The following assessments will be conducted at these visits: 

 Allergy questionnaire;  

 Vital signs (blood pressure*, pulse, respirations, temperature); 
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 Weight/height; 

 Anaphylaxis education; 

 Review subject diary; 

 Collect study treatments for review of compliance; 

 Dispense Oral Immunotherapy (OIT); 

 Review adverse events and concomitant medications. 

* For subject ≤ 3 years of age, blood pressure readings will be at the medical staff’s discretion. 

At the last Buildup visit (when the participant is updosed to maintenance dosing 2g peanut protein or 

placebo), the pharmacist will educate the parent/carer on correct measurement of a maintenance 

dose. A follow up visit with parent/carer (without participant) will be performed approximately two 

weeks after the final Buildup visit, to confirm that parent/carer is measuring the maintenance dose 

correctly.  

8.3.4 Weeks 17 - 78 (Maintenance Phase) 

The following assessments will be conducted at these visits: 

 Allergy questionnaire;  

 Vital signs (blood pressure*, pulse, respirations, temperature); 

 Weight/height; 

 Anaphylaxis education; 

 Review subject diary; 

 Provide faecal collection pot and instructions (for collection at T1);  

 Collect study treatments for review of compliance; 

 Dispense Oral Immunotherapy (OIT); 

 Review adverse events and concomitant medications. 

* For subject ≤ 3 years of age, blood pressure readings will be at the medical staff’s discretion. 

 

8.3.5 Week 78 - End of Treatment (T1) 

The following assessments will be conducted at this visit: 

 Medical history; 

 Allergy questionnaire;  

 Vital signs (blood pressure*, pulse, respirations, temperature); 

 Spirometry (all children over 8 years); 

 Weight/height; 

 Parent(s) to complete Food Allergy Quality of Life-Parent Form (FAQL-PF); 

 Skin prick test (peanut, egg, milk, cashew, almond, pistachio, hazelnut, dust mite and positive 

and negative control); 

 Anaphylaxis education; 

 Review subject diary; 

 Collect study diary and dispense new diary once allergic status known.  

 Collect study treatments for review of compliance; 

 Review adverse events and concomitant medications. 

 Insert intravenous cannula (to aid emergency management during DBPCFC if required) 
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 Double blind, placebo controlled food challenge (DBPCFC) 

 Blood and faecal sample (faecal sample collected by parents at home); 

 Provide faecal collection pot and instructions (for collection at T2) 

* For subject ≤ 3 years of age, blood pressure readings will be at the medical staff’s discretion. 

 

Please note, in unavoidable circumstances (e.g. school camps), the window for Part A challenge can 

be +/- 7 days to accommodate parent/participant availability. 

 

8.3.6 Week 86 – 8 Weeks After End of Treatment (T2) 

The following assessments will be conducted at this visit: 

 Medical history; 

 Allergy questionnaire;  

 Vital signs (blood pressure*, pulse, respirations, temperature); 

 Spirometry (all children over 8 years) (only if they pass T1 DBPCFC); 

 Weight/height; 

 Skin prick test (peanut, egg, milk, cashew, almond, pistachio, hazelnut, dust mite and positive 

and negative control); 

 Anaphylaxis education; 

 Review subject diary; 

 Collect study diary and dispense new diary once allergic status known.  

 Review adverse events and concomitant medications’ 

 Insert intravenous cannula (to aid emergency management during DBPCFC if required); 

 Double blind, placebo controlled food challenge (DBPCFC) (only if they pass T1 DBPCFC)  

 Blood and faecal sample (faecal sample collected by parents at home); 

 Provide faecal collection pot and instructions (for collection at T3);  

* For subject ≤ 3 years of age, blood pressure readings at the medical staff’s discretion. 

 

T2 visit must be a minimum of 8 weeks post T1 challenge part A.  
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Monitoring Phase 

8.3.7 Week 104 – 6 Months After End of Treatment (Telephone Contact) 

At 6 months after the T1 ‘end of treatment’ part A challenge, a telephone interview will be conducted 

with the participant:  

 Allergy questionnaire;  

 Review subject diary; 

 Review peanut ingestion and reactions to peanut or other foods and concomitant 

medications. 

 

8.3.8 Week 130 – 1 Year After End of Treatment (T3) 

This visit will take place 12 months +/- 7 days to accommodate parent/participant availability post T1 

challenge part A. The following assessments will be conducted at this visit: 

 Medical history; 

 Consent to Medicare (MBS), Pharmaceutical Benefit Scheme (PBS), hospital and emergency 

department data linkage; 

 Allergy questionnaire;  

 Weight/height; 

 Parent(s) to complete Food Allergy Quality of Life-Parent Form (FAQL-PF) and Paediatric 

quality of life form (PedsQL) infant, core and family impact modules; 

 Skin prick test (peanut, egg, milk, cashew, almond, pistachio, hazelnut, dust mite and positive 

and negative control); 

 Blood and faecal sample (faecal sample collected by parents at home); 

 Anaphylaxis education; 

 Review subject diary and collect diary; 

 Review peanut ingestion and reactions to peanut or other foods and concomitant 

medications. 

 

8.4 Participant Withdrawal 

Participants will be able to withdraw from the study at any time by their own volition.  

If life threatening allergic symptoms develop (persistent hypotension, loss of consciousness, or 

respiratory compromise requiring intubation develop, or if a participant requires more than 3 doses 

of intramuscular adrenaline or an intravenous adrenaline infusion for management of an anaphylactic 

reaction), treatment will be discontinued however the patient will continue in the study.  

The dose will be reduced for anaphylaxis reactions defined as “all forms of anaphylaxis with the 

exception of anaphylaxis where there is persistent hypotension, loss of consciousness, or respiratory 

compromise requiring intubation develop, or if a participant requires more than 3 doses of 

intramuscular adrenaline or an intravenous adrenaline infusion for management of an anaphylactic 

reaction”. 

However, a patient may withdraw from the study prematurely. The following reasons are provided as 

examples: 
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1. Lack of efficacy of study treatment 

2. Lack of efficacy plus adverse event  

3. Serious adverse event to study product (serious adverse event proforma must be 

completed). 

4. Severe adverse events to study product (adverse event proforma must be completed) 

5. Lack of patient compliance 

6. Patient/Caregivers decision to withdraw with no reason given 

7. Patient lost to follow-up 

8. Major Protocol Violation  

9. Concurrent disease (specify) 

10. Other reason (specify) 

  
The reason for and date of termination will be recorded on the patient completion/withdrawal section 
of the CRF. In addition, participants will be invited to attend an Early Termination visit for the following 
assessments: 

 Medical history 

 Parent(s) to complete Food Allergy Quality of Life-Parent Form (FAQL-PF); 

 Allergy questionnaire 

 Vital signs (blood pressure*, pulse, respirations, temperature); 

 Spirometry (if deemed clinically relevant); 

 Skin prick test; 

 Anaphylaxis education; 

 Review adverse events and concomitant medications; 

 Collect previously dispensed treatment; 

 Check unused treatment since last visit and assess compliance. 

* For subject ≤ 3 years of age, blood pressure readings will be at the medical staff’s discretion. 

Every effort will be made to follow-up patients who withdraw from the study with treatment-related 

adverse experiences in order to determine the final outcome. 

 

9 OUTCOMES 

The following definitions for study outcomes will be used:  

1. Sustained unresponsiveness will be defined at the 8 weeks after the end of treatment endpoint 

as passing the T1 and T2 DBPCFCs. NB: Only those subjects who pass the T1 DBPCFC will have a T2 

DBPCFC. 

2. Full desensitisation will be defined at the end of treatment endpoint as passing T1 DBPCFC.  

3. Partial desensitisation will be defined at the end of treatment endpoint as failed T1 DBPCFC with 

an increase in the reaction-eliciting dose of peanut protein at T1 DBPCFC compared to study entry 

DBPCFC.  

4. Failed desensitisation/persistent allergy will be defined at the end of treatment endpoint as 

failed T1 DBPCFC with no change or a reduction in the reaction-eliciting peanut protein dose at T1 

DBPCFC compared to study entry DBPCFC.  
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9.1 Primary outcome 
The primary outcome measures are: 

a) Proportion of participants with 8-week sustained unresponsiveness (passed T1 and T2 

challenges) in PPOIT vs placebo  

b) Proportion of participants with 8-week sustained unresponsiveness (passed T1 and T2 

challenges) in PPOIT vs OIT 

 

9.1.1  Long term sustained unresponsiveness (Primary outcomes A and B):  

Will be determined by performing a DBPCFC at 8 (±1) weeks after treatment is completed (20 months). 

The DBPCFC will be conducted following established protocols. Food challenge materials will be 

prepared at a TGA-registered GMP manufacturing facility and distributed to each site. For each 

DBPCFC there will be 2 sets of containers, labelled A and B – one set will be placebo and the other will 

be peanut protein. For each DBPCFC, placebo and peanut protein will be randomly allocated to A or B 

using a computer-generated randomisation schedule, which will be provided by an independent 

statistician at the Murdoch Children’s Research Institute to each hospital pharmacy. The hospital 

pharmacy will dispense the DBPCFC materials, and study staff and participants will remain blinded to 

the allocation. DBPCFC will be conducted over 2 days – part A on one day followed by part B on another 

day. Parts A and B of the challenge should occur within 1 week of each other. The allocation of parts 

A and B will only be unblinded after both challenge A and challenge B are completed and ONLY if the 

participant reacts to one part of the challenge and not the other part (e.g. reacts to part A but not 

B, or reacts to part B but not A). If a participant completes both parts A and B without reaction, they 

are deemed as having passed the DBPCFC; and the allocation of parts A and B will not be unblinded. 

If a participant reacts to the placebo component at the T1 or T2 challenge, the challenge is deemed 

inconclusive and should be repeated as soon as possible (but at least one day after the inconclusive 

challenge). 

 

9.2 Secondary outcome(s) 

The secondary outcome measures are:     

a) Proportion of participants with 8-week sustained unresponsiveness (passed T1 and T2 

challenges) in OIT vs placebo 

b) Proportion of participants who achieve full desensitisation (passed T1 challenge) in: (i) PPOIT 

vs placebo; (ii) PPOIT vs OIT; and (iii) OIT vs placebo 

c) The cumulative dose tolerated during the T1 challenge (cumulative doses below the reaction-

eliciting dose if there is a reaction; or total cumulative challenge dose if there is no reaction) 

in: (i) PPOIT vs placebo; (ii) PPOIT vs OIT; and (iii) OIT vs placebo  

d) Proportion of participants who are eating peanut in their diet without reactions at 12 months 

after cessation of treatment in: (i) PPOIT vs placebo; (ii) PPOIT vs OIT; and (iii) OIT vs placebo  

e) Peanut SPT wheal size and peanut and peanut component (Ara h 1, Ara h 2, Ara h 3) sIgE and 

sIgG4 levels (at end of treatment, and at 8 weeks and 12 months after end of treatment) in: 

(i) PPOIT vs placebo; (ii) PPOIT vs OIT; and (iii) OIT vs placebo 

f) Incidence and severity of treatment emergent adverse events (TEAEs)  

g) Peanut intake (accidental or intentional) and incidence and severity of events related to 

allergen ingestion collected during the Monitoring Phase 



  Confidential 

Study Name: PPOIT-003 

Protocol Number: PPOIT- 003 

Version & date: Version 11.1 dated 27 April 2020  Page 46 of 72 

9.2.1 Desensitisation and total cumulative dose of peanut protein tolerated at end of 

treatment:  

Will be determined by performing DBPCFC at the end of treatment (18 months), on the day after the 

last day of treatment. The DBPCFC will be conducted as above.  

9.2.2 Safety Assessments (Secondary outcome): 

The incidence and severity of TEAE’s (Section 10.3) will be monitored and recorded during the 

Treatment Phase. 

9.2.3 Peanut SPT (Secondary outcome):  

SPT will be performed at various times (Table 3) using standardised methods.  

9.2.4 sIgE and sIgG4 to peanut and peanut components (Secondary outcome):  

Blood samples will be collected at various times (Table 3) and plasma stored at -80C for batched 

analysis at MCRI. Levels of sIgE and sIgG4 against peanut and peanut components (Ara h 1, Ara h 2 

and Ara h 3) will be measured by ImmunoCAP (Phadia AB, Uppsala, Sweden). Peripheral blood 

mononuclear cells will also be isolated and cryopreserved for future immunological studies (which we 

will seek funding for in the future). For PBMC isolation and cryopreservation details see Blood 

Collection & Processing SOP. 

9.2.5 Stool samples:  

Stool samples will be collected at various times (Table 3) and stored at -80C for future microbial studies 

(e.g. characterization of microbial signatures associated with acquisition of sustained 

unresponsiveness). Such studies would be funded by other grant applications. This is a unique 

opportunity to collect extremely valuable bio-samples. For collection details see Stool Collection SOP. 

9.2.6 Study diaries:  

Parents will maintain a daily diary record of dosing, compliance, reactions to study product, and any 

treatments administered for reactions. If participant fails T1 DBPCFC, parents will be given a ‘Follow-

up Diary Allergic’ to record reactions to peanut or other food products. If participant passes both T1 

and T2 DBPCFC, parents will be given a ‘Follow-up Diary Tolerant’ to record reactions to peanut or 

other food products, and peanut consumption. If participant passes T1 and fails T2 DBPCFC, parents 

will be given a ‘Follow-up Diary Desensitised’ to record daily dosing with peanut, other peanut 

consumption, and reactions to peanut or other food products.  

9.2.7 Study visits and telephone interview:  

Visits will occur at study commencement (Rush Induction, ~5 hours), every 2 weeks during Buildup 

Phase (~2.5 hours each visit), then every 3 months during Maintenance Phase (~0.5-1 hour each visit) 

until treatment is completed at 18 months. Thereafter, there will be a study visit at 18 months (for 

assessment of desensitisation) and 20 months (for assessment of sustained unresponsiveness), a 

telephone interview at 24 months and a final study visit at 30 months. At each visit / telephone 

interview, the nurse will review the study diary for dosing and compliance (while participant is taking 

study treatment), review adverse events where applicable and concomitant medications, and take an 

allergy history. If any issues are identified (e.g. poor asthma control), the nurse will alert the study 

doctor who will assess the participant during that visit or at a scheduled time. To accommodate 
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families’ schedules, a window of ±7 days will be allowed. Each site’s research assistant will schedule 

visits / telephone interview. 

9.2.8 Medical review and questionnaires:  

A medical assessment will be completed at study entry, 18 months, 20 months and 30 months to 

ensure optimal control of asthma since poorly controlled asthma is a risk factor for fatal 

anaphylaxis1,9,10. An Allergy Questionnaire will also be completed at these times and at the telephone 

interview to collect information on demographics (baseline only), allergic disease (food allergies, 

asthma, eczema), medications, and peanut ingestion (accidental or intentional, amount, frequency). 

 

9.3 Exploratory outcome(s) 

The exploratory outcome measures are: 

a) Quality of life score (at end of treatment and at 12 months after end of treatment) in: (i) PPOIT 

vs placebo; (ii) PPOIT vs OIT; and (iii) OIT vs placebo  

b) Cost per case of sustained unresponsiveness, full desensitisation and quality adjusted life year 

gained at 12 months post-treatment. 

 

9.3.1 Quality of Life (Secondary outcome):  

Parents will complete a validated Food Allergy Quality of Life-Parent Form (FAQL-PF)18,46 at various 

times (Table 3). This questionnaire was developed by AI Dunn-Galvin (and her colleagues) to assess 

quality of life in children with food allergy aged 0-12 years and allows parents to report children's 

health-related quality of life from the child's perspective. It is psychometrically robust, with excellent 

reliability and validity, and applicable across cultures46. A recent European Academy of Allergy and 

Clinical Immunology position paper identified the FAQL-PF as a preferred tool for assessing FAQL in 

children aged 1-10 yrs47.  

9.3.2 Cost-effectiveness: 

The economic evaluation will take a societal perspective, including both costs to the health system 

and patient out-of-pocket costs. It will model the potential cost-effectiveness of a probiotic and 

peanut (PPOIT) intervention compared to OIT and placebo groups assuming Australia-wide 

implementation. The evaluation will assess the differential impact of the intervention on primary trial 

outcome - sustained unresponsiveness and the secondary outcomes of full desensitization and quality 

of life at 12 months post-treatment compared to OIT and placebo. Health related quality of life will be 

captured through the use of parent or child reported PedsQL at 12 months after treatment. Quality of 

life scores will be mapped to utility scores using the published algorithm48 . 

Costs associated with the intervention will be estimated for each study group using trial protocols and 

budgets. Hospital costing data will be obtained to estimate the costs of hospitalisations and 

emergency room department visits related to peanut allergy. This will be supplemented by linking to 

the Australian Pharmaceutical Benefits Scheme (PBS) and the Medical Benefits Scheme (MBS) data to 

obtain costs of pharmaceuticals and Medicare health service utilisation out of hospital. Hospital, 

emergency department and MBS/PBS data will be collected for the duration of PPOIT003, 1 year 

before and 5 years after. Evaluation of data will be performed at 12 months post-treatment (T3). Data 

collection beyond T3 is passive and subsequent analyses if required will be performed independent of 
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this study. All participants willing to provide their data will sign an additional informed consent. The 

provided administrative data will be de-identified and stored separately from identifiable information 

and study staff involved in the analysis of the economic evaluation will not have access to the 

identifiable information.   

Cost per case of sustained unresponsiveness, full desensitisation and quality adjusted life year gained 

will be used in modelling of cost-effectiveness of PPOIT compared to OIT and placebo. 

A sensitivity analysis will assess the robustness of results to the uncertainty of model parameters. 

There will also be potential to model the longer-term costs and effects of trial outcomes beyond the 

horizon of the trial utilizing cost and outcomes data from published literature. 

9.4 Instructions to participants on peanut avoidance / ingestion from end of treatment  

The advice that is provided to participants regarding peanut avoidance or ingestion upon completion 

of treatment will be as outlined below.   

 All subjects will continue to avoid peanut until the end of T2 Part B. 

 At T2, instructions will be provided based on the participant’s clinical status as outlined below: 

1. Subjects who passed T1 and T2 DBPCFC (Sustained unresponsiveness) will be advised to 

incorporate peanut into their diet ad libitum (preferably 1-2 serves of peanut every 2-4 

weeks).  

2. Subjects who passed T1 and failed T2 DBPCFC (Full desensitisation without Sustained 

unresponsiveness) will be commenced on a dose of roasted peanuts equivalent to 250-500mg 

peanut protein (1-2 peanuts) on the day following the completed T2 DBPCFC and instructed 

to continue this amount of peanut intake once daily for the next 12 months to maintain their 

desensitised stated (see Appendix 5 for Introduction of peanut in participants who are fully 

desensitised).  

3. Subjects who failed T1 DBPCFC (Partial desensitisation/Failed desensitisation/persistent 

allergy) will be advised to continue strict avoidance of peanut in their diet.  

10 ADVERSE EVENTS AND RISKS  

This section defines the types of adverse events that should be reported and outlines the procedures 

for appropriately collecting, grading, recording and reporting them. The Site Investigator is responsible 

for the detection and documentation of events meeting the criteria and definition of an AE (Adverse 

Event) or SAE (Serious Adverse Event) as described below. All AEs and SAEs will be recorded in the 

source documents and on the appropriate electronic CRF(s). Information in this section complies with 

the ICH Guideline E-6: Guidelines for Good Clinical Practice. 

10.1 Definitions  

Adverse Event (AE): Any untoward medical occurrence (i.e. something you would see a doctor for) in 

a patient enrolled into this study regardless of its causal relationship to study treatment. Adverse 

events are classified as serious or non-serious (see below for definition of a serious adverse event).  

 
Serious Adverse Event (SAE)  
An SAE is defined as any AE that:  
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 results in death; or  

 is immediately life threatening; or  

 requires inpatient hospitalisation; or  

 requires prolongation of existing hospitalisation; or  

 results in persistent or significant disability/incapacity; or  

 is a congenital anomaly/birth defect.  
 

The following definitions will be used: 

 Life threatening means that the patient was at immediate risk of death from the event as it 
occurred. It does not include events that may have caused death if they occurred in a more 
severe form. 

 Inpatient hospitalisation means overnight admission to hospital for a medical occurrence 

 Permanent disability means a permanent and substantial disruption of a patient's ability to 
carry out normal life functions. 

 

Important medical events will be considered an SAE when, based upon appropriate medical 
judgement, they may jeopardise the patient and may require medical or surgical intervention to 
prevent one of the outcomes listed in this definition.  
 
* Important Notes Relating to Definition of SAE:  

 Hospitalisation refers to the requirement for overnight admission to hospital. Observation in 

the clinical trials area following an allergic reaction that is not immediately life threatening 

does not constitute a hospital admission. 

 A subject who experiences an anaphylaxis reaction (e.g. hoarse voice, cough, wheeze, stridor 

not requiring intubation, transient hypotension) is not at “immediate risk of death” and such 

events will not be classified as SAE (see Appendix 2 – Severity grading for allergic reactions 

based upon the NIH NIAID Consortium for Food Allergy Research specific grading system for 

allergic reactions).  

 A serious allergic reaction involving persistent hypotension, collapse, loss of consciousness, or 

persistent hypoxia requiring intubation will be considered a Serious Adverse Event.  

 The following events associated with hospitalisation will NOT be considered an SAE:  

o Hospitalisation for evaluation or treatment of a pre-existing condition as long as the 
condition is the reason for the hospitalisation AND provided that the condition has 
not worsened in severity since commencement on study treatment.  

o Elective or pre-planned treatment of a pre-existing condition that has not worsened 
during the course of receiving study treatment. 

o Early hospitalisation of a subject prior to the day of DBPCFC in order to have the 
subject prepared in advance.  

 

Suspected Unexpected Serious Adverse Reaction (SUSAR):  

A SUSAR is any SAE that is both suspected to be related to the study treatment and is unexpected (i.e. 

not consistent with applicable product information). 

Significant Safety Issue (SSI) – (excluding Urgent Safety Measure) 
A SSI is defined as a safety issue that could adversely affect: 

 the safety of the participants; or  
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 materially affect the continued ethical acceptability or the conduct of the trial.  

SSIs can include SAEs that are possibly, probably and definitely related to the investigational product 
or a hazard to the patient population (i.e. lack of efficacy for an investigational medicinal product). 
SSIs may not fall within the definition of a SUSAR but require other action such as the reporting of an 
urgent safety.  

Urgent Safety Measure (USM) 
USM is defined as a measure required to be taken in order to eliminate an immediate hazard to a 
participant’s health or safety (i.e. requires amendment to the protocol or change in the way the PPOIT 
trial is conducted). 
This type of SSI can be investigated by either the site-investigator or sponsor-investigator and changes 
to protocol and study conduct can be implemented before seeking approval from HREC’s or 
institutions.  
 

10.2 Causality 

The Site Investigator (or person delegated by the site investigator) will assess and monitor each 

adverse event and assess its relationship, if any, to study treatment. Causality will be assessed using 

the following categories:  unrelated, unlikely to be related, possibly related and probably related.  

Possible relationship of an adverse event to the study treatment, any other disease present at the 

time of the adverse event and any concomitant drug treatment, should be recorded on the adverse 

event form. The degree of certainty with which the relationship of an adverse experience is linked to 

drug treatment will be determined by how well the experience can be understood in terms of: 

a) The known pharmacological properties of the drug. 

b) The course and nature of the adverse event. 

c) The current health status of the patient. 

d) Knowledge of similar adverse events for the study drug or other drugs of that class. 

e) The relationship between the time of administration or whether the adverse event can be 

reproduced on re-challenge of the study drug. 

 

In this study, the following may be used as a guide to aid consistency in classification of the relationship 

to study treatment. The descriptors outlined below are not intended to be prescriptive and the Site 

Investigator should classify each event according to the specific circumstances involved.  

1) Probably related:  

- Objective signs of an IgE mediated allergic reaction (hives, angioedema, vomiting, 

anaphylaxis) occurring within 1 hour of the study treatment in the absence of other known 

allergic triggers for that subject; AND 

- Symptoms cannot be reasonably explained by subject’s clinical state, environmental or 

toxic factors or other treatments taken by the participant. 

2) Possibly related:  

- Objective signs of an IgE mediated allergic reaction (hives, angioedema, vomiting, 

anaphylaxis) occurring more than 1 hour but less than 4 hours after taking the study 

treatment; AND  
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- Symptoms cannot be reasonably explained by subject’s clinical state, environmental toxic 

factors or other treatments taken by the participant. 

3) Unlikely to be related:  

- Allergic symptoms occurring more than 4 hours after taking study treatment; or 

- Symptoms can be reasonably explained by the subjects’ clinical state, environmental or 

toxic factor or other therapies taken by the participant. e.g. exacerbation of asthma or 

eczema (NB: the number of asthma exacerbations and eczema flares were similar in active 

and placebo groups in the previous PPOIT RCT41); or 

- Symptoms do not follow a known pattern of response for the study treatment. 

4) Unrelated:  

- Any event where an alternate cause is identified – e.g. allergic reaction following exposure 

to another food allergen in a subject with known allergy to that allergen; or  

- The AE does not meet the criteria for the other categories above. 

 

10.3 Assessment and documentation of adverse events  

The Site Investigator is responsible for recording all adverse events, regardless of their relationship to 

study drug, with the following exceptions:  

 Conditions that are present at screening and do not deteriorate will not be considered adverse 
events.  

 Abnormal laboratory values will not be considered adverse events unless deemed clinically 
significant by the Site Investigator and documented as such.  

 
The description of each adverse event on the CRF will include:  

 A description of the adverse event;  

 The onset date, duration, date of resolution;  

 Severity (mild, moderate or severe);  

 Seriousness (i.e. is it an SAE?);  

 Any action taken, (e.g. treatment, follow-up tests);  

 The outcome (recovery, death, continuing, worsening);  

 The likelihood of the relationship of the adverse event to the study treatment (Unrelated, 
Unlikely to be related, Possibly related, Probably related).  

 
The severity of an adverse event will be assessed and categorised according to whether the event is 
an allergic reaction or a non-allergic reaction (see Appendix 2). If the adverse event is an allergic 
reaction, the severity of the event will be categorised based upon the NIH NIAID Consortium for Food 
Allergy Research specific grading system for allergic reactions (see Appendix 2). For all other adverse 
events (ie events which are not allergic reactions), the severity of the event will be classified according 
to the ICH guidelines (see Appendix 2).  
 
The causality of an adverse event will be assessed as per section 10.2.  
 
The seriousness of an adverse event will be assessed by the Site Investigator according to the 

definition in section 10.1. Please note (as described in section 10.1) that the following events 

associated with hospitalisation will NOT be considered as an SAE:  
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 Hospitalisation for evaluation or treatment of a pre-existing condition as long as the condition 
is the reason for the hospitalisation AND provided that the condition has not worsened in 
severity since commencement on study treatment.  

 Elective or pre-planned treatment of a pre-existing condition that has not worsened during 
the course of receiving study treatment. 

 Early hospitalisation of a subject prior to the day of DBPCFC in order to have the subject 
prepared in advance.  

 
Additional notes: 

 Changes in the severity of an AE will be reported.  

 AEs characterised as intermittent will be documented for each episode.  

 All AEs will be followed to adequate resolution, where possible. 
 

10.3.1 Categorisation of adverse events  

The reporting of adverse events will follow the criteria established by the NIH NIAID Consortium for 

Food Allergy Research (CoFAR) - kindly provided by Robert Lindblad, MD, Chief Medical Officer at The 

Emmes Corporation (CRO) with the agreement of the CoFAR steering committee. This approach was 

developed over the past 10 years and has been included in five food allergy treatment clinical trials (3 

oral immunotherapy, I sublingual immunotherapy, I cutaneous patch) all conducted under US FDA 

Investigational new Drug Application (IND) and reviewed by the institutional review boards (ethic 

committees) at each clinical site. Three of these studies are completed and published43,49 and the 

remaining two are ongoing.  

All Adverse events will be categorised as explained below.  

 Any allergic reactions related to accidental food exposure (including peanut) will be 

categorised as an “Accidental Food Exposure Related” event on the adverse event CRF. If the 

accidental food exposure related event meets the definition of an SAE, it will also be 

documented on HREC approved SAE form and reported to the HREC and DSMC. If the 

accidental food exposure related event meets the definition of a SUSAR, it will also be 

documented on HREC approved SUSAR form and reported to HREC and DSMC.  

 Any allergic symptoms due to treatment dosing will be categorised as a “Study Treatment 

Related” event on the adverse event CRF. If the study treatment related event meets the 

definition of a SAE, it will also be documented on HREC approved SAE form and reported to 

the HREC and DSMC. If the study treatment related event meets the definition of a SUSAR, it 

will also be documented on HREC approved SUSAR form and reported to HREC and DSMC. 

 Reactions that occur during a DBPCFC administered as part of the study will be categorised 

as a “Double blind placebo controlled food challenge (DBPCFC) related” event on the adverse 

event CRF. If the DBPCFC related event meets the definition of a SAE, it will also be 

documented on HREC approved SAE form and reported to the HREC and DSMC. If the DBPCFC 

related event meets the definition of a SUSAR, it will also be documented on HREC approved 

SUSAR form and reported to HREC and DSMC. 

 All other adverse events (not meeting the above) that occur throughout the study will be 
categorised as an “Unrelated to any of the above” on the adverse event CRF. If the event 
meets the definition of a SAE, it will also be documented on HREC approved SAE form and 
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reported to the HREC and DSMC. If the event meets the definition of a SUSAR, it will also be 
documented on HREC approved SUSAR form and reported to HREC and DSMC. 

Based on the above approach, all safety events will be recorded but will be identified in one of 4 

categories: Accidental Food Exposure events, Study Treatment Related Events, Food Challenge 

reactions, or Adverse Events (any adverse event not meeting the preceding categories). Any event 

that meets the definition of a serious adverse event will be recorded and reported as an SAE. The 

purpose of this approach is to clearly delineate reactions due to study treatment dosing from those 

due to food challenge, accidental exposure to food and other causes; this is important as the different 

categories of adverse events have distinct implications for the study safety in relation to treatment vs 

other study procedures (food challenge) vs accidental food exposure (which is a common occurrence 

amongst children with food allergy).  

10.4 Monitoring safety parameters 

For all DBPCFC, an intravenous catheter will be placed prior to commencement of challenge at the 

discretion of the study doctor (to aid emergency management if required) and the study doctor and 

nurse will be present at all times. Subjects will be monitored for at least 2 hours after completion of 

the Rush or DBPCFC procedure. All subjects will be contacted by phone the day following Rush 

Induction. 

For Updosing visits during Buildup Phase, the study nurse will administer study treatments under 

supervision of the study doctor who will be in close proximity. All subjects will be monitored by the 

study nurse (under supervision of a study doctor) for 2 hours following administration of study 

treatment. All subjects will be contacted by phone the day following Updosing of their 

immunotherapy. 

All subjects will be provided with an Anaphylaxis Action Plan and two EpiPen/EpiPen Jr and educated 

in the emergency management of allergic reactions (standard care for peanut allergy). If a reaction 

occurs when the child is at home, they will follow the Anaphylaxis Action Plan, and notify the On-Call 

Study Personnel. 

 

The investigator team will meet by teleconference monthly to monitor the conduct and progress of 

research. Annual reports will be submitted to the RCH HREC and local site HREC to report on study 

progress. 

10.5 Eliciting adverse event information 

Adverse events will be recorded from the time the patient signs the informed consent form until the 

completion of their T2 visit. At every study visit patients will be asked “How have you felt since your 

last visit?” in order to elicit any medically related changes in their wellbeing. They will also be asked if 

they have been hospitalised, had any accidents, used any new medication or changed concomitant 

medication regimens. In addition, AEs will be documented from physical examination findings, 

clinically significant lab results or other documents (including patient diaries and correspondence from 

their primary care physician) that are relevant to patient safety. 

The Site-Investigator or designee is responsible for recording all Adverse Events on the paper case 
report form (CRF) or into the REDCap – ‘adverse event’ CRF.    
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10.6 Adverse event reporting: SAEs, SUSARs and SSI (including USM) 

The process for documenting SAEs, SUSARs and SSI will be the same as for AE as outlined above.    

10.6.1 Local Site-Investigator Expedited Reporting Procedures: 

To the Sponsor-Investigator 
The local Site-Investigator is responsible for the reporting to the Sponsor-Investigator (Prof Tang) 
within 24 hours of becoming aware of the event: 

1. Local USMs instigated by the site. 
2. Local SUSARs.  (Note: If the Sponsor-Investigator’s causality assessment conflicts with the 

assessment made by the site investigator, the site investigator’s assessment cannot be 
downgraded by the sponsor.  In the case of such conflict, the opinion of both the investigator 
and the sponsor should be provided with any SUSAR report sent to the TGA.)   

3. Local SAEs with the exception of those that do not meet the definition of SAE listed below (as 
described in section 10.1 Definitions): 

a. An anaphylaxis reaction that is not immediately life threatening and does not require 
overnight hospital admission. 

b. The following events associated with hospitalisation will NOT be considered an SAE:  
i. Hospitalisation for evaluation or treatment of a pre-existing condition as long as the 

condition is the reason for the hospitalisation AND provided that the condition has 
not worsened in severity since commencement on study treatment.  

ii. Elective or pre-planned treatment of a pre-existing condition that has not worsened 
during the course of receiving study treatment. 

iii. Early hospitalisation of a subject prior to the day of DBPCFC in order to have the 
subject prepared in advance.  

 

The local Site-Investigator or designee will report all USMs, SUSARs and local SAEs, with the exception 
of those identified above as not needing immediate reporting to the Sponsor-Investigator 
(Coordinating centre at RCH) following the process outlined below:  

 For local SAEs, SUSARs and USMs, the local Site-Investigator or designee will complete the 
PPOIT 3 Expedited Safety Report Form (Appendix 3) and report it to the Sponsor-Investigator 
as soon as possible but within 24 hours of the first knowledge of the event.  
 

To local Research Governance Office (RGO) 
The local Site-Investigator is responsible for reporting SSIs, USM and local SUSARs to their local 
research governance office in accordance with the local site governance authorisation using their 
State specific Safety Report Form.   
 

For participants at RCH, the requirements for reporting safety events to RCH Governance are: 

 Local SSIs within 72 hours (Note: NHMRC guidance says SSIs from all sites to be reported but 
RCH Governance only want to learn about SSIs from local participants) 

 Local SUSARs within 72 hours.  

For participants at WCH and PMH (PCH), the requirements for reporting safety events to local research 
governance office are:   

 Local SSIs within 72 hours. 
 Local SUSARs within 72 hours.  
 SSIs reported by the Sponsor-Investigator within 72 hours (i.e. the local Site-Investigator must 

report SSIs and USMs – from the Sponsor-Investigator – to their local research governance 
office within 72 hours of receiving the documentation).  
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10.6.2 Sponsor-Investigator Reporting Procedures 

The Sponsor- Investigator must assess and categorise the safety reports received from Site-
Investigators or designees and report to all Investigators (RCH and participating sites), the approving 
HREC and TGA as indicated below.  All safety reports to Site-Investigators and the approving HREC 
must clarify the impact of the safety event on patient safety, trial conduct and trial documentation.   

 

The Sponsor-Investigator is responsible for the following reporting to Site-Investigators, the approving 
HREC and the TGA: 

 Report all SSIs that meet the definition of a USM within 72 hours of becoming aware of the 
issue. 

 Report all other SSIs within 15 calendar days of instigating or becoming aware of the issue. 
 For SSIs leading to an amendment of trial documentation: 

o Submit details of the SSI without undue delay and no later than 15 calendar days of 
becoming aware of the issue. 

o Submit amendment to the HREC without undue delay. 
 For SSIs leading to temporary halt or early termination of a trial for safety reasons: 

o Communicate reasons, scope of halt, measures taken, further actions planned 
without undue delay and no later than 15 calendar days of decision to halt. 

o For a temporary halt, notify HREC and TGA when trial restarts, including evidence that 
it is safe to do so. 

The Sponsor-Investigator will also report SUSARs occurring in Australian participants to the TGA as 
follows: 

 Fatal or life-threatening SUSARs immediately, but no later than 7 calendar days after being 
made aware of the issue (follow up info within a further 8 calendar days).  

 All other Australian SUSARs no later than 15 calendar days of being made aware of the issue. 

The Sponsor-Investigator is responsible for providing the following additional safety information to 
the approving HREC: 

 Provide an annual safety report, including a summary of the evolving safety profile of the trial 
(i.e. Victorian Annual Safety Report form).  

 Provide any updated Product Information/Investigator’s Brochure for the investigational 
products (if applicable). 

The Sponsor-Investigator is also responsible for providing any updated Product 
Information/Investigator’s Brochure to Investigators (if applicable).   
 

11 DATA MANAGEMENT 

11.1 Data Collection 
The Site Investigators are responsible for ensuring the accuracy, completeness, legibility, and 

timeliness of the data reported.  All source documents should be completed in a neat, legible manner 

to ensure accurate interpretation of data.  The Site Investigators will maintain adequate case histories 

of study participants, including accurate case report forms (CRFs), and source documentation. 

11.2 Source Data 
The Site Investigators will take responsibility for maintaining adequate and accurate hard copy source 

documents of all observations and source data generated during this study.  Such documentation is 

subject to inspection by the Sponsor, its representatives and Regulatory Authorities.  If a Site 
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Investigator moves, withdraws from an investigation or retires, the responsibilities for maintaining the 

records may be transferred to another person who will accept responsibility.  Notice of transfer must 

be made and agreed by the Sponsor. 

11.3 Data Capture Methods  
All the data gathered of study specific personal information or of study specific procedures/ 

assessments will be recorded directly into the Case Report Form (CRF) as source data. 

Data from the CRFs will be entered into a computer database, which will be set up with appropriate 

range checks. The database will be checked against the case report forms for accuracy.  

The Study Coordinator/ study nurses are responsible for the completeness, accuracy, legibility and 

timeliness of the data reported.  

 

11.4 Data Storage 
CRF s for each participant will be stored securely during the conduct of the study.  

Access to the database will be restricted by password. Computers will be password protected and held 

in secure monitored facilities. 

Backup copies of the CRFs and database will be made and stored separately. 

Information on the database will be anonymised, with participants referred to by their unique study 

identification number.  

Blood will be stored until the last child has a final blood test and that blood has been analysed at the 

Immunology Laboratory of the Royal Children’s Hospital. The laboratory has facilities for the secure 

storage of such samples. 

Samples will be identified by each participant’s study code only and data will be stored in relation to 

this code. The Research Assistant at each site will be responsible for storage of blood samples, and 

this process will be monitored by the Site Investigator. The process will also be reviewed annually by 

the Data Safety Monitoring Committee. 

 
11.5 Record Retention 

Data must be kept for at least 15 years after the completion of a clinical trial, or until the 25th birthday 

of the youngest participant, whichever is later, in accordance with the requirements of the 

Therapeutic Goods Administration and Health Privacy Principals.  

All data derived from the study will remain the property of the Sponsor.  Records must be retained in 

accordance with the current ICH Guidelines on Good clinical Practice (GCP).  All essential study 

documents including records of subjects, source documents, eCRFs and study drug inventory must be 

kept in a study specific file. 

The Site Investigator will not dispose of any records relevant to this study without the written 

permission from the Sponsor and will provide the Sponsor the opportunity to collect such records.  

The Site Investigator will notify the Sponsor in writing of their intent to destroy all such material.  The 

Sponsor will have 30 days to respond to the Site Investigator’s notice, and the Sponsor shall have a 

further opportunity to retain such materials at the Sponsor’s expense. 



  Confidential 

Study Name: PPOIT-003 

Protocol Number: PPOIT- 003 

Version & date: Version 11.1 dated 27 April 2020  Page 57 of 72 

The Site Investigator will take responsibility for maintaining adequate and accurate hard copy source 

documents of all observations and data generated during this study.  Such documentation is subject 

to inspection by the Sponsor, its representatives and Regulatory Authorities.  If a Site Investigator 

moves, withdraws from an investigation or retires, the responsibilities for maintaining the records 

may be transferred to another person who will accept responsibility.  Notice of transfer must be made 

and agreed by the Sponsor. 

 

12 STUDY OVERSIGHT  
12.1 Independent Data and Safety Monitoring Committee   

An independent data and safety monitoring committee (DSMC) has been identified, comprising a 

biostatistician (A/Professor Lyle Gurrin), and two paediatric allergist immunologists (Professor John 

Ziegler, University of New South Wales and Dr Brynn Wainstein, Sydney Children’s Hospital). Professor 

Ziegler has agreed to act as the Chairperson of the DSMC and the Safety Medical Officer. The DSMC 

will meet (by teleconference) 12 monthly or more frequently if needed.  

A full report of serious adverse events and non-serious adverse events in the whole study population 

will be prepared by the study statistician and provided to the DSMC for discussion according to the 

timeframes as agreed in the DSMC Charter.  In addition, a statistician independent of the study will 

provide data separated by treatment received (study group).  While reports will focus primarily on 

serious adverse events, other adverse experiences (together with relevant clinical details) will also be 

summarised.  The precise content and format of these reports will be determined by the DSMC in 

consultation with the study statistician. 

The roles, responsibilities, constitution and operations of the DSMC will be described in the DSMC 

Charter, which will be reviewed and signed by each member before the first subject is randomised 

and treated. 

12.2 Quality Control and Quality Assurance 

During the study the Sponsor will make site visits to review protocol compliance and ensure the study 

is being conducted according to ethical and relevant regulatory requirements.  The Sponsor may also 

conduct audits of the investigative sites. 

The Site Investigator agrees to participate in audits conducted at a convenient time in a reasonable 

manner. 

 

13 STATISTICAL METHODS 

13.1 Sample Size Estimation 

The study sample size will be 200 participants, randomly allocated in a 2:2:1 ratio to PPOIT (n=80), OIT 

(n=80) and placebo (n=40).  Sample size is calculated based on the primary outcome, the number and 

proportion of children with long-term sustained unresponsiveness in the 3 treatment groups. The 

primary treatment comparisons are (1) between PPOIT with placebo as well as (2) between PPOIT with 

OIT.  Since the study aims to assess two primary treatment comparisons, an adjustment for multiplicity 

will be applied in order to maintain a global type I error probability of 5%. 
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The original alpha control strategy of the study was designed using the generalized Bonferroni method 

to simultaneously and independently test both primary treatment comparisons.  The study was to be 

considered successful if either one or both primary comparisons resulted in a significant p-value.  Most 

(90%) of the global type I error was allocated to the comparison of PPOIT versus OIT to provide 

sufficient power to detect this relatively smaller treatment difference (i.e. smaller relative to the PPOIT 

versus placebo treatment difference).  However, an amendment is now incorporated to update and 

align the testing strategy with the regulatory objectives of the PPOIT development program using a 

hierarchal “fixed-sequence” approach, as described in section 13.2. With this updated testing strategy, 

the study is successful if the PPOIT versus placebo treatment comparison is significant with a p-value 

less than 0.05.  Additionally, the PPOIT versus OIT treatment comparison is considered positive if both 

treatment comparisons are significant with p-values less than 0.05 (i.e. the PPOIT versus placebo and 

PPOIT versus OIT treatment comparisons are both positive).  In order to minimize bias due to a mid-

study amendment, the study sample size has not been changed.  The original assumptions are 

described in this section.  The updated testing strategy results in increased power for the treatment 

comparison of PPOIT versus placebo and if testing proceeds to PPOIT versus OIT, then this treatment 

comparison will also have increased power. 

Power for the Original Testing Strategy 

For the primary outcome A - PPOIT vs placebo: We conservatively estimate a proportion of 60% of 

participants will achieve long term sustained unresponsiveness with PPOIT based on the results of our 

previous RCT41; and the natural rate of resolution of peanut allergy is conservatively assumed to be 

equal to or below 15%41.  Applying a 2:1 ratio for randomisation to PPOIT and placebo arms, sample 

sizes of n=62 and n=31 will provide 90% power with 2-tailed 0.005 significance level (10% of the global 

significance level) for the Pearson chi-square test to detect the difference between 60% long term 

sustained unresponsiveness in the PPOIT group and 15%  in the placebo group. 

For the primary outcome B - PPOIT vs OIT: A pilot study of peanut OIT reported sustained 

unresponsiveness in 30% of participants31.  A sample size of n=70 in PPOIT and OIT groups will provide 

80% power with 2-tailed 0.045 significance level (90% of the global significance level) to detect the 

difference between 60% long term sustained unresponsiveness in the PPOIT group and 35% in the OIT 

group.  

Power for the Updated Testing Strategy 

For the first primary outcome comparison (PPOIT vs placebo), a sample size of n=70 PPOIT and n=35 

placebo subjects, will provide more than 99% power using a 2-tailed Pearson chi-square test at the 

0.05 significance level to detect a treatment difference; assuming 60% long term sustained 

unresponsiveness in the PPOIT group and 15%  in the placebo group. 

For the second primary outcome comparison (PPOIT vs OIT), a sample size of n=70 PPOIT and n=70 

OIT subjects, will provide 85% power using a 2-tailed Pearson chi-square test at the 0.05 significance 

level to detect a treatment difference; assuming 60% long term sustained unresponsiveness in the 

PPOIT group and 35% in the OIT group. 

Allowing for a 12.5% loss to follow up, we will recruit 200 children, resulting in approximately 80 
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children to each of the PPOIT and OIT groups and 40 for the placebo group.  In our completed RCT, 

loss to follow up was 10%41. 

13.2 Statistical Analysis  

Data handling, verification and analysis will be performed by an independent clinical research 

organisation, Datapharm, Australia, in collaboration with the Clinical Epidemiology and Biostatistics 

Unit at MCRI. Statistical analysis will follow standard methods for randomised trials and the primary 

analysis will be by intention to treat.  

All available data from all participants who received any investigational product will be included in the 

analysis of the safety data (referred to as the safety population). 

All demographic and baseline continuous outcomes will be presented as mean and standard deviation 

(or medians and interquartile ranges for skewed data), whilst categorical outcomes will be 

presented as absolute and relative frequencies in the three groups.  

Unless specified otherwise, statistical tests will be conducted at the 5% significance level (alpha) and 

all confidence intervals (CIs) will be reported as 95%. 

Primary outcome 

The primary outcome is whether a participant has long-term sustained unresponsiveness (passed T1 

and T2 challenges). Results will be summarised as the number and proportion of children with long-

term sustained unresponsiveness in the 3 treatment groups.  The primary efficacy analyses for 

sustained unresponsiveness will be conducted in the ITT population to test for a treatment difference, 

and will be conducted with two primary comparisons: 1) PPOIT minus placebo and 2) PPOIT minus 

OIT. Initially, the testing strategy was designed using Bonferroni to account for multiplicity and 

maintain a global type I error rate of 0.05, with adjustment for each treatment comparison as follows: 

PPOIT versus placebo tested at alpha = 0.005 and PPOIT versus OIT tested at alpha = 0.045.  However, 

the testing strategy to account for multiplicity is now updated as follows, with justification for the 

changes provided in the Summary of Changes. 

A hierarchical “fixed-sequence” testing strategy is used to maintain a global type I error of 5% for the 

study, accounting for the 2 primary efficacy endpoint comparisons.  Operationally, each comparison 

will be performed using a two-sided 5% alpha level.  The first primary efficacy endpoint comparison 

of sustained unresponsiveness in PPOIT minus placebo is considered positive if it is significant at the 

two-sided 5% alpha level.  The second primary efficacy endpoint comparison for sustained 

unresponsiveness in PPOIT minus OIT is considered positive only if both treatment comparisons 

(PPOIT minus placebo and PPOIT minus OIT) are each significant at the 5% level.   

The first primary efficacy analysis will be based on the Pearson chi-square test for unequal sustained 

unresponsiveness rates between the PPOIT and placebo treatment groups.  This 2-sided test 

corresponds to the following hypotheses: 

 H0: Percentage of PPOIT subjects achieving sustained unresponsiveness = 

percentage of placebo subjects achieving sustained unresponsiveness 
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 HA: Percentage of PPOIT subjects achieving sustained unresponsiveness ≠ 

percentage of placebo subjects achieving sustained unresponsiveness 

The study is considered successful if this first primary efficacy comparison is significant with a p-value 

less than 0.05 and the percentage of subjects with sustained unresponsiveness in PPOIT is more than 

placebo.  A 95% confidence interval will also be calculated for the treatment difference in the 

percentage of subjects with sustained unresponsiveness (PPOIT minus placebo). 

The second primary efficacy comparison of sustained unresponsiveness is between the PPOIT and OIT 

treatment groups and will be performed in the same manner.  The PPOIT versus OIT treatment 

comparison is considered to be positive if both primary efficacy treatment comparisons are significant 

with p-values less than 0.05 (i.e. the PPOIT versus placebo and PPOIT versus OIT treatment 

comparisons are both positive) and the percentage of subjects with sustained unresponsiveness in 

PPOIT is more than placebo and is also more than OIT. 

In line with the original sample size calculation, we will also calculate the 99.5%CIs for the difference 

between the percentages of sustained unresponsiveness in PPOIT minus placebo and the 95.5%CIs 

for the difference between the percentages of sustained unresponsiveness in PPOIT minus OIT. 

Moreover, logistic regression analysis with adjustment for the stratification variables (centre, age 

category and SPT wheal size) used in the randomisation, will be conducted and odds ratios with 

respective confidence intervals reported.  Additional supportive and sensitivity analyses will be 

described in the statistical analysis plan. 

Secondary outcomes 

Group comparisons (PPOIT vs placebo; PPOIT vs OIT; OIT vs placebo) regarding dichotomous outcomes 

will be performed using odds ratio estimates with 95% confidence intervals (CIs), obtained from a 

logistic regression analysis with adjustment for the stratification variables (centre, age category and 

SPT wheal size) used in the randomisation.  

Continuous outcomes will be compared using differences between mean values, estimated from 

normal linear regression models with the same stratification adjustments. Peanut SPT wheal size, sIgE 

and sIgG4 levels will be reported as mean and standard deviation by treatment group and presented 

at end of treatment (18 months), at assessment of sustained unresponsiveness (20 months) and at 

end of study (30 months). The difference in means between groups and the corresponding 95% CI 

(PPOIT vs placebo; PPOIT vs OIT; OIT vs placebo) will be obtained by using an unadjusted linear 

regression and the hypothesis of no difference between the groups tested with a t-test. Analogously, 

quality of life continuous outcome measures will be summarized by treatment group at end of 

treatment (18 mos) and end of study (30 mos) and presented as a difference in means between groups 

and the corresponding 95% CI (PPOIT vs placebo; PPOIT vs OIT), obtained by using an unadjusted linear 

regression. If continuous outcomes don’t follow normal distributions they will be summarised as 

median and interquartile ranges (IQR) in the three groups, and comparison between groups will be 

performed by the Wilcoxon rank-sum (Mann-Whitney) test. 

The full details for each variable will be included in the Statistical Analysis Plan (SAP).  
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13.3 Population to be analysed  

The primary analysis of all outcome data will be an intention-to-treat (ITT) analysis including all 

randomised participants where outcome data are available.  

A per-protocol (PP) analysis will also be performed whereby participants will be excluded if they: 

 completed less than 68 weeks of study treatment 

 are recorded to have intake of probiotic supplements or products containing the probiotic 

Lactobacillus rhamnosus GG on 30 or more days of the active treatment period 

 are recorded to have intake of peanut on 30 or more days of the active treatment period    

 do not have the primary outcome data available 

13.4 Handling of missing data 

For participants who are withdrawn from the study prior to study completion, all data available on the 

participant will be used for analysis. Subjects who prematurely discontinue study treatment 

(completed less than 68 weeks therapy) but remain in the study for follow up and have outcome data 

available will be included in all ITT analyses.  

 
13.5 Methods of analysis  

See section 13.2 

 
13.6 Interim Analyses  

No interim analysis is planned for this study. 

 

14 ETHICS AND DISSEMINATION   

14.1 Research Ethics Approval 

This protocol and the informed consent document and any subsequent modifications will be reviewed 

and approved by the human research ethics committee (HREC). A letter of protocol approval by HREC 

will be obtained prior to the commencement of the study, as well as approval for other study 

documents participant to HREC review. 

14.2 Modifications to the protocol  

This study will be conducted in compliance with the current version of the protocol. Any change to the 

protocol document or Informed Consent Form that affects the scientific intent, study design, patient 

safety, or may affect a participant’s willingness to continue participation in the study is considered an 

amendment, and therefore will be written and filed as an amendment to this protocol and/or 

informed consent form. All such amendments will be submitted to the HREC, for approval prior to 

becoming effective. 

14.3 Protocol Deviations  

All protocol deviations must be recorded in the patient record (source document) and on the CRF and 

must be reported to the PI. Protocol deviations will be assessed for significance by the Principal 

Investigator. Those deviations deemed to have a potential impact on the integrity of the study results, 

patient safety or the ethical acceptability of the trial will be reported to the HREC in a timely manner.  
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14.4 Confidentiality 

Participant confidentiality is strictly held in trust by the participating investigators, research staff, and 

the sponsoring institution and their agents. This confidentiality is extended to cover testing of 

biological samples and genetic tests in addition to the clinical information relating to participating 

participants. The study protocol, documentation, data and all other information generated will be held 

in strict confidence. No information concerning the study or the data will be released to any 

unauthorised third party, without prior written approval of the sponsoring institution. Authorised 

representatives of the sponsoring institution may inspect all documents and records required to be 

maintained by the Site Investigator, including but not limited to, medical records (office, clinic or 

hospital) and pharmacy records for the participants in this study. The clinical study site will permit 

access to such records. All laboratory specimens, evaluation forms, reports and other records that 

leave the site will be identified only by the Participant Identification Number (SID) to maintain 

participant confidentiality. Clinical information will not be released without written permission of the 

participant, except as necessary for monitoring by HREC or regulatory agencies. 

14.5 Participant Reimbursement 

Participants will not receive reimbursement on this study. 

14.6 Financial Disclosure and Conflicts of Interest 

The Investigators and the Sponsor will sign a clinical study agreement prior to the start of the study, 

outlining the overall Sponsor and Investigator responsibilities in relation to the study.   

All Investigators and the Sponsor will declare any conflicts of interest. 

Financial Disclosure Statements will need to be completed, as required by FDA CFR 21 part 54. 

 

15 DISSEMINATION AND TRANSLATION PLAN 

By signing the study protocol, the Investigator agrees with the use of the results of the study for the 

purposes of national and international registration, publication and information for medical and 

pharmaceutical professionals. If necessary, Regulatory Authorities will be notified of the Investigator’s 

name, address, qualifications and extent of involvement. 

An Investigator may not publish any data (poster, abstract, paper, etc.) without having consulted with 

the PI and Sponsor in advance and having received a written approval for such a publication. 
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17 APPENDICES 

APPENDIX 1. CESSATION CRITERIA FOR DOUBLE BLIND PLACEBO CONTROLLED FOOD CHALLENGE 

(DBPCFC) AND RUSH 

 

Standardised cessation criteria for DBPCFC and Rush = ANY of the following objective signs occurring 
within TWO (2) hours of ingestion: 

- 3 or more concurrent non-contact urticaria persisting for at least 5 minutes50; 
- perioral, periorbital50 or facial angioedema; 
- vomiting (excluding gag reflex)50 and/or diarrhoea; 
- persistent cough (i.e. not just intermittent and transient throat clearing), wheeze (either 

audible (without stethoscope) or on auscultation with stethoscope), change in voice, stridor, 
difficulty breathing, long bursts of sneezing/persistent rhinorrhoea (persistent defined as on 
3 or more doses or more than 40 minutes)51 

- collapse52, hypotension (ViCTOR chart)51 
- **For Rush ONLY, prolonged severe^ abdominal pain for 40 minutes 51 

 

Standardised criteria to delay the next scheduled dose (by 15 minutes during DBPCFC or 20 minutes 

during Rush): 

- persistent throat tightness/pain51 (subjective) 
- severe^ abdominal pain (subjective) and/or notably distressed due to GI symptoms with 

decreased activity51,52  
- mild subjective cardiovascular response (weak, dizzy) without evidence of hypotension or 

tachycardia51  
- < 3 non-contact urticaria or hard continuous scratching leading to excoriations51 
- intermittent bursts of sneezing (<10), frequent sniffing51 

 

Signs that might not necessitate cessation of challenge or delaying of a dose: 

- occasional scratching51 
- a few areas of faint erythema51 
- rare bursts (of sneezing), occasional sniffing 
- complaints of nausea or abdominal pain, itchy mouth/throat 

 

^ Severe abdominal pain defined as >6 on Wong-Baker FACES scale or a physician assessment of 
severity for younger children. 
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APPENDIX 2. ASSESSMENT OF THE SEVERITY OF AN ADVERSE EVENT 

The maximum intensity of an adverse event will be graded by the following criteria according to 

whether it is a non-allergic reaction or an allergic reaction. 

 

1. Severity grading for non-allergic reactions (based upon ICH guidelines): 

 Mild - The symptom is easily tolerated by the subject, causes minimal discomfort and does 
not interfere with everyday activities. 

 Moderate - The symptom causes sufficient discomfort to interfere with normal, everyday 
activities and may require over the counter medications 

 Severe - The symptom causes significant discomfort preventing everyday activities and may 
require medical intervention.  

 
2. Severity grading for allergic reactions (based upon the NIH NIAID Consortium for Food Allergy 
Research specific grading system for allergic reactions): 
 
NOTE: Grade 1 includes non-anaphylaxis reactions; Grade 2 and 3 include both non-anaphylaxis and 
anaphylaxis reactions; Grade 4 and 5 will be SAE. 
 

Grade 1 - Mild Grade 2 - Moderate Grade 3 – Severe Grade 4 - Life 

threatening 

Grade 5 - 

Death 

Transient or mild 
discomforts (<48 
hours), no or 
minimal medical 
intervention/ 
therapy required. 
These symptoms 
may include 
pruritus, swelling 
or rash, 
abdominal 
discomfort or 
other transient 
symptoms. 

Symptoms that 
produce mild to 
moderate limitation 
in activity some 
assistance may be 
needed; no or 
minimal 
intervention/ 
therapy is required. 
Hospitalization is 
possible. These 
symptoms may 
include persistent 
hives, wheezing 
without dyspnoea, 
abdominal 
discomfort/ 
increased vomiting 
or other symptoms. 

Marked limitation in 
activity, some 
assistance usually 
required; medical 
intervention/ 
therapy required, 
hospitalization is 
possible. Symptoms 
may include 
Bronchospasm with 
dyspnoea, severe 
abdominal pain, 
throat tightness with 
hoarseness, 
transient 
hypotension among 
others. Parenteral 
medication(s) are 
usually indicated. 

Extreme limitation in 
activity, significant 
assistance required; 
significant medical/ 
therapy. Intervention 
is required; 
hospitalization is 
probable. Symptoms 
may include persistent 
hypotension and/or 
hypoxia with resultant 
decreased level of 
consciousness 
associated with 
collapse and/or 
incontinence or other 
life-threatening 
symptoms. 

Death 
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APPENDIX 3. PPOIT-003 EXPEDITED SAFETY REPORT FORM 

 

PPOIT-003 EXPEDITED SAFETY REPORT FORM 
Reporting requirements: 
All sites to report to Sponsor-Investigator all *SAEs, SUSARs and USMs within 24 hours of staff 
becoming aware of the event using this form. 
*Except those identified in the protocol as not needing immediate reporting 

HREC Reference #  

Project title A multicentre, randomised, controlled trial evaluating the effectiveness 
of Probiotic and Peanut Oral Immunotherapy (PPOIT) in inducing 
desensitisation or tolerance in children with peanut allergy compared 
with Oral Immunotherapy (OIT) alone and with placebo. 

Section A: To be completed by the Local Site 

Date the safety event occurred  

Date Local Principal Investigator became aware 

of the safety even 

 

Screening No. OR Randomisation No.  

Participant’s date of birth, age and weight  

Location (Melbourne, Adelaide, Perth)  

Local Principal Investigator  

Event description and management: 

 

Event outcome (synopsis): 

 

Study phase 

 

  

 

 Screening DBPCFC related 

 Screening Unrelated to DBPCFC  

 Rush  

 Buildup 

 Maintenance 

 T1 DBPCFC related 

 T1 Unrelated to DBPCFC 

 T2 DBPCFC related 

 T2 Unrelated to DBPCFC 
 

Relationship to the study drug   Unrelated 

  Unlikely to be related 

  Possibly related  

  Probably related  

Expectedness (only complete for SAEs that are 

probably/possibly related): 

 Not applicable    

 Expected    
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 *Unexpected  
*Please report SUSAR to local RGO within 72 hours of 
becoming aware of event 

Was an Urgent Safety Measure (USM) 
instigated? 
A measure required to be taken in order to eliminate an 
immediate hazard to a participant’s health or safety. 

*  Yes    No 
 
*Please report to local RGO within 72 hours of becoming 
aware of event 

Name and Signature (of local PI or delegate) Date 

 

Section B: To be completed by the Sponsor-Investigator only 

Is this event a Significant Safety Issue (SSI)? 
A safety issue that could adversely affect the safety of participants or materially impact 
on the continued ethical acceptability of the trial. Often SSIs do not fall within the 
definition of a Suspected Unexpected Serious Adverse Reaction (SUSAR), thus are not 
reported as SUSARs but require other action such as the reporting of an urgent safety 
measure (USM), an amendment, a temporary halt or early termination of a trial. 

*  Yes    No 

 
*Please report to TGA, HREC and 
all site PIs within 15 days of 
becoming aware of event 

Is this event an Urgent Safety Measure (USM)? 
A measure required to be taken in order to eliminate an immediate hazard to a 
participant’s health or safety. 

 

 

*  Yes    No 

 
*Please report to TGA, HREC and 
all site PIs within 72 hours of 
becoming aware of event 

Is this event a SUSAR? 
 

*  Yes    No 

 
*Please report to TGA within 7 
days of becoming aware of the 
event if fatal/life threatening, 
otherwise report within 15 
calendar days 

Does the protocol require amending as a result of this safety event? 
(If Yes, please submit a modification request with the amended protocol to approving 

HREC) 

 Yes    No 

Do the information statements require amending as a result of this 
safety event? 
(If Yes, please submit a modification request to approving HREC and RGOs with the 

amended forms)   

 Yes    No 

Is a temporary halt or early termination of the trial required as a result 
of this safety event? 
(If Yes, please ensure actions are taken within 15 days of decision to halt) 

 Yes    No 

 

Name and Signature (of Sponsor-Investigator) Date 

Please email one signed copy to the Sponsor –Investigator, paxton.loke@mcri.edu.au and retain the signed 
original in the Site Investigator File 
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APPENDIX 4. SSI EXAMPLES FROM NHMRC SAFETY MONITORING AND REPORTING GUIDELINE AND 

TGA  

 
Examples below are included in the NHMRC EH59 guidance: 

 A serious adverse event that could be associated with the trial procedures and that requires 
modification of the conduct of the trial.  

 A hazard to the patient population, such as lack of efficacy of an IMP used for the treatment 
of a life-threatening disease. 

 A major safety finding from a newly completed animal study (such as carcinogenicity)  

 A temporary halt/termination of a trial for safety reasons. 

 Recommendations of the Data Safety Monitoring Board, where relevant for the safety of 
participants, such as an increase in frequency or severity of an expected adverse reaction. 

 Single case events (e.g. toxic epidermal necrolysis, agranulocytosis, hepatic failure) that lead 
to an urgent safety measure. 

 
Examples below are taken from Pharmacovigilance responsibilities of medicine sponsors: Australian 
recommendations and requirements, Version 2.0, September 2017: 

 Safety-related actions by comparable international regulatory agencies such as 
o The withdrawal or suspension of the medicine’s availability.  
o The addition or modification, for safety reasons, of a contraindication, warning or 

precaution statement to the product information or label.  
o The modification or removal, for safety reasons, of an indication.  

 Changes in the nature, severity or frequency of known serious adverse reactions which are 
medically significant.  

 Detection of new risk factors for the development of a known adverse reaction or a new 
serious adverse reaction that may impact on the safety or benefit-risk balance of the 
medicine.  

 Series of reports of similar or linked adverse reactions reported at the same time (that is, a 
cluster) assessed to suggest a quality defect issue that may have implications for public health. 

 An unusual and significant lack of efficacy occurring in or outside Australia that may have 
implications for public health. 

 Major safety findings from a newly completed non-clinical study, post-registration study or 
clinical trial that may impact the benefit-risk balance of the medicine on the ARTG. 

 A signal of a possible teratogenic effect or of significant hazard to public health. 

 Safety issues related to any raw materials used in the medicine that may impact the safety of 
the medicine and/or have implications for public health. 

 Safety issues due to misinformation in the product information or label that may impact the 
safety of the medicine. 

 Safety issues related to use outside the approved indication or intended use that may impact 
the safety or benefit-risk balance of the medicine. 

 

List of PPOIT-003 related SSI exclusions 

1. DBPCFC reactions that require, up to three adrenalin injections and not requiring additionally 
ICU care (i.e. adrenalin infusion BP intubation) will not be considered an SSI (or USM) 
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APPENDIX 5. INTRODUCTION OF PEANUT IN PARTICIPANTS WHO ARE FULLY DESENSITISED.  

Participants who fit the criteria of full desensitisation will be advised to commence daily dosing with 
peanut for 12 months as described below to maintain their desensitisation status: 

A. For participants who tolerate a minimum of dose 3 in the T2 DBPCFC (320mg, with cumulative 
dose of 560mg of peanut protein) (i.e. fail Dose 4 and above), introduce 2 peanuts at home 
commencing on the day immediately after DBPCFC is completed, once daily for the next 12 
months. See Table A5.1 below for equivalent quantities of peanut containing foods. 

B. For participants who tolerate a minimum of dose 2 in the T2 DBPCFC (cumulative 240mg peanut 
protein) (i.e. fail Dose 3 and above), introduce 1 peanut at home commencing on the day 
immediately after DBPCFC is completed (Table A5.1). After 1 week (7 days) on this dose at home 
without any reactions, grade up to 2 peanuts daily for the next 12 months. 

C. For participants who fail T2 at or below dose 2 in the T2 DBPCFC (cumulative <240mg peanut 
protein), restart peanut in hospital within the next 1-7 days with graded introduction of ¼ peanut, 
½ peanut, 1 peanut (cumulative 1¾ peanuts) at 15 minute intervals under supervision and observe 
for 2 hours after the last dose. Participants to continue on 2 peanuts (Table A5.1) once daily at 
home for the next 12 months. If the participant has a reaction consistent with the stopping criteria 
for Rush (Appendix 1) at the graded introduction in hospital, the participant should stop peanut 
and avoid peanut completely. 

 

Desensitised participants must continue strict avoidance of all other peanut intake. Epipen/Epipen 

Junior must be carried at all times until the end of the study.  

Follow up will be as for other participants in the trial - phone call 6 months after end-of-treatment and 

T3 visit 1 year after end-of-treatment. Participants will contact the study team if any reactions occur 

with peanut ingestion during the 12 months follow up period. 

Table A5.1. Recommended peanut dose for the desensitised group  

Peanut protein Roasted peanuts Peanut butter Peanut M & Ms Bamba 

250mg 1 peanut 1/4 teaspoon 1 2g (2-3 puffs) 

500mg 2 peanuts 1/2 teaspoon 2 4g (5 puffs) 

 
Dose adjustments for allergic reactions to peanut doses taken at home 

 If non-anaphylaxis allergic symptoms develop following a dose of peanut (urticaria, 
angioedema, vomiting, diarrhoea, abdominal pain; without respiratory or cardiovascular 
involvement), participants will be advised to reduce the peanut intake to half of the dose (i.e. 
if taking 2 peanuts daily to reduce to 1 peanut) for three days, and then to increase back to 
the previous dose at home. Symptoms may be treated with over the counter medicines (e.g. 
antihistamine, pain reliever).  

 If anaphylaxis symptoms develop meeting CoFar severity 3 or less, participants will be advised 
to halve the dose of peanut protein for a minimum of 7 days, and then to build-up to the usual 
dose at home.  

 If anaphylaxis symptoms develop meeting CoFar severity 4, participants will be advised to stop 
the intake of peanut protein and resume peanut elimination.   
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Missed doses: 

 If 1-4 consecutive days of peanut are missed, recommence peanut at home with the usual 

dose.  

 If previous history of anaphylaxis reaction and 5-14 consecutive days of peanut intake are 

missed, participant will be advised to recommence peanut at home following a graded 

reintroduction schedule on consecutive days: ¼ peanut, followed by ½ peanut, 1 peanut and 

then 2 peanuts.  

 If previous history of anaphylaxis and 15-28 consecutive days of peanut intake are missed, 

peanut intake will be recommenced in hospital under medical supervision either as a single 

dose of 2 peanuts or as a graded introduction, at the discretion of the study doctor.  

 If no previous history of anaphylaxis and 5-28 consecutive days of peanut intake are missed, 

participant will be advised to recommence peanut at home following a grade reintroduction 

scheme on consecutive days: ¼ peanut, followed by ½ peanut, 1 peanut and then 2 peanuts. 

 If more than 28 consecutive days of peanut intake are missed, the participant should stop 

peanut and resume complete peanut avoidance. 
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1. ABBREVIATIONS 

 

Abbreviation/term Definition 

AE Adverse Event 

CE Cost-effectiveness 

CEBU Clinical Epidemiology and Biostatistics Unit 

CoFAR Consortium of Food Allergy Research 

CI Confidence interval 

DBPCFC Double Blind Placebo Controlled Food Challenge 

FAS Full Analysis Set 

IQR Interquartile range (Q3 – Q1) 

ITT Intention To Treat 

LT Long-Term 

MCRI Murdoch Children’s Research Institute 

MedDRA Medical Dictionary for Regulatory Activities 

OIT Oral Immunotherapy 

PCH Perth Children’s Hospital 

PI Primary Investigator 

PP Per Protocol 

PPOIT Probiotic and Peanut Oral Immunotherapy 

QoL Quality Of Life 

RCH Royal Children’s Hospital Melbourne 

SAE Serious Adverse Event 

SD Standard deviation 

SPT Skin Prick Test 

TEAE Treatment emergent adverse event 

WCH Women and Children’s Hospital Adelaide 

 
 

2. INTRODUCTION, STUDY DESIGN AND OBJECTIVES 

2.1 Introduction 
 

Increasing burden of food allergy and peanut allergy 
 

Rates of allergic disease have risen exponentially in the past three decades. While the prevalence 
of asthma, eczema and rhinitis may be stabilising, food allergy and anaphylaxis continue to rise. 
Food anaphylaxis hospital admissions in Australia increased 3.5 fold between 1994 and 2005 
(with peanut anaphylaxis showing the greatest increase); and have increased a 
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further 3 fold between 2005 and 2012. Food allergy is now a major public health problem in 
western countries, affecting 8% of children and 10% of infants. Waiting lists for subjects to see 
an allergy specialist are greater than 12 months throughout Australia. There is no cure, so 
management relies on food avoidance. Despite mandatory food-labelling laws, accidental 
ingestion is common, causing frequent and sometimes life-threatening reactions. Furthermore, 
most people who died from food allergy failed to avoid the food that caused their death despite 
knowing they were allergic. Because symptoms occur as a result of unintentional ingestion and 
are therefore unpredictable, there is significant psychological distress and impact on quality of 
life. A curative treatment offers the only approach to improve the lives of people with food 
allergy and to avoid deaths. 

 
Why focus on Peanut Allergy? 

 
Peanut allergy is usually lifelong - only 18% to 21% of children ever outgrow their peanut allergy. 
Peanut is the most common cause of life-threatening reactions (anaphylaxis), and the 
commonest cause of death from food-induced anaphylaxis. The majority (52%) of reactions to 
peanut are life-threatening. Accidental exposure is common, with 50% of peanut allergic children 
having accidental ingestion within 1 year, and a large proportion of these accidental reactions 
being life-threatening. Therefore, the need for a new curative treatment is greatest for peanut 
allergy. 

 
Current Management of Food Allergy 

 
There is currently no effective long-term treatment for food allergy. Management involves 
avoidance of the food concerned, early recognition of symptoms of an allergic reaction and 
initiation of appropriate emergency treatment of allergic reactions, particularly anaphylaxis. 
Adrenaline is the first line therapy for anaphylaxis and is available as a self-injectable device, the 
EpiPenÒ / EpiPen JrÒ. The EpiPenÒ should be administered if accidental exposure results in a 
severe reaction involving the respiratory or cardiovascular systems (anaphylaxis). However, most 
children who have been prescribed an EpiPenÒ fail to use it at the time of a severe allergic 
reaction. Only 71% of subjects prescribed an EpiPenÒ had their EpiPenÒ with them, 10% of these 
had expired, and only 32% were able to demonstrate its correct use. Moreover, having to carry 
an EpiPenÒ is in itself associated with a reduced quality of life. 

 
Finding a long-term treatment for food allergy 

 
There are two beneficial outcomes that can be achieved by a food allergy treatment: a) 
desensitisation and b) sustained unresponsiveness. Desensitisation is the transient suppression 
of allergic reactions that is dependent upon regular ongoing treatment (antigen exposure). 
Sustained unresponsiveness, however, refers to a long-lasting ability to tolerate the food even 
after a period of treatment withdrawal; this is thought to reflect re-programming of the immune 
response to the allergen. Accumulating evidence indicates that desensitisation is not an optimal 
outcome for people with a food allergy – they can experience serious allergic 
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reactions while continuing on treatment, and these occur more frequently than with food 
avoidance. For food immunotherapy trials, expert guidelines state that desensitisation can be 
assessed by performing a double-blind, placebo-controlled food challenge (DBPCFC) while the 
subject is on treatment, whereas sustained unresponsiveness should be assessed by DBPCFC 
performed several weeks after treatment has been withdrawn. Currently, the term ‘sustained 
unresponsiveness’ is preferred (in place of tolerance which implies a permanent effect) when 
referring to outcomes in food immunotherapy trials. True immunological tolerance refers to 
permanent resolution of allergy, essentially a cure. It is not possible to demonstrate permanence 
of an effect in a clinical trial, however showing persistence of sustained unresponsiveness years 
after treatment discontinuation may offer a surrogate measure of ‘possible tolerance’. 

 
Various approaches are being investigated for treatment of food allergy. Limited studies of 
sublingual and epicutaneous immunotherapy, modified protein immunotherapy and anti-IgE 
have demonstrated varying rates of desensitisation (60-90%), but the ability to induce sustained 
unresponsiveness has not yet been reported. OIT has been evaluated to a greater extent – OIT 
can consistently induce desensitisation, however there is limited ability to induce sustained 
unresponsiveness. Only 3 studies have examined for sustained unresponsiveness following 
peanut OIT. An uncontrolled study reported sustained unresponsiveness in 17% (4/23) of 
children who received 500mg peanut OIT for 2 months. A second uncontrolled study (4g peanut 
protein for 5 years) reported sustained unresponsiveness in 30.8% of children (ITT 12/39); 
however, as there was no control group, it is difficult to ascertain the benefit from OIT over and 
above natural resolution which can occur in ~20% of children within 5 years. An open- label 
controlled study (4g peanut protein for 2 years) in 43 subjects (5-45 years of age)  reported 
sustained unresponsiveness in 30.4% (7/23) of the OIT group compared with 0% (0/20) of control 
subjects. Therefore, while OIT can induce sustained unresponsiveness in some subjects, the 
effectiveness is limited. 

 
Probiotics as immune response modifiers 

 
A new class of tolerogenic compounds that modulate immune responses by acting on antigen- 
presenting cells through Toll-like receptors, so-called immune response modifiers (IRM), have 
been used with allergen immunotherapy. Various combinations of IRM and allergen 
immunotherapy were shown to induce tolerance responses in mouse models of airway allergy 
and provided long-lasting control of allergic rhinitis symptoms in subjects for more than 1 year 
after treatment was ceased. One IRM is the probiotic Lactobacillus rhamnosus GG, which has 
immunomodulatory effects in vitro and in vivo that can support acquisition of oral tolerance, 
including induction of Treg and Th1 cytokine responses. Furthermore, oral co-administration of 
Lactobacillus rhamnosus GG enhanced antigen-specific IgA responses, which also promote oral 
tolerance. Based on these observations, it was hypothesised (and subsequently demonstrated) 
that combined administration of the probiotic Lactobacillus rhamnosus CGMCC 1.3724 (which is 
genetically indistinguishable from Lactobacillus rhamnosus GG) together with peanut OIT 
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(our PPOIT treatment) would be effective for the induction of sustained unresponsiveness in 
peanut allergy. 

 
 
 

2.2 Study design 
 

This is a three-armed, multicentre, randomised (2:2:1), stratified (by study site, age, skin prick 
test), blinded, placebo-controlled, parallel-group, superiority trial in two hundred (200) children 
1-10 years of age with current peanut allergy confirmed by failed Double Blind Placebo 
Controlled Food Challenge (DBPCFC) at study screening. 

 
Group 1. PPOIT: Probiotic and peanut OIT taken daily for 18 months. 
Group 2. OIT: Probiotic placebo and peanut OIT taken daily for 18 months. 
Group 3. Placebo: Probiotic placebo and OIT placebo taken daily for 18 months. 

All groups will be followed up for 12 months following the treatment period. 

The study will be conducted at three sites in order to optimise recruitment – the Royal Children’s 
Hospital Melbourne (RCH) / Murdoch Children’s Research Institute (MCRI), Perth Children’s 
Hospital (PCH), and the Women’s and Children’s Hospital in Adelaide (WCH). Given RCH/MCRI’s 
previous experience with PPOIT, RCH/MCRI will enrol 100 subjects while PCH and WCH will enrol 
50 subjects at each of their sites. 

 
Initiation and updosing of immunotherapy will be performed in a hospital / clinical research 
facility by nursing and medical staff experienced in the performance of food challenges, 
immunotherapy, and management of allergic reactions. 

 
Interim doses of immunotherapy will be administered at home. All subjects will be provided with 
an Anaphylaxis Action Plan and an EpiPen/Epipen Jr and educated in the management of allergic 
reactions (standard care for peanut allergy). If a reaction occurs, they will follow the Anaphylaxis 
Action Plan, and notify the On-Call Study Personnel at the local study site. 

 
Subjects will be enrolled and randomised up to one week prior to Rush Induction, and within 3 
months of their Screening appointment. Randomisation will be to PPOIT, OIT or placebo groups 
with an allocation ratio of 2:2:1. Please refer to Section 2.5 for details of randomisation and 
maintenance of blinding. 

 
At end of treatment, subjects will be classified as having achieved one of three clinical categories 
based on the results of the T1 and where applicable T2 DBPCFCs, as outlined in the table below. 
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Clinical category T1 DBPCFC T2 DBPCFC 
Sustained unresponsiveness (SU) Passed Passed 
Desensitisation (without SU)* Passed Failed 
Persistent allergy Failed N/A 
*The study outcome of Desensitisation is defined as passing the T1 DBPCFC. These subjects may then pass or fail 
the T2 challenge whereupon they can be classified clinically as ‘Desensitised and SU’ (passed T2 DBPCFC) or 
Desensitised without SU (failed T2 DBPCFC). 

 
Subjects classified as having ‘sustained unresponsiveness’ at end of treatment will be advised to 
introduce peanut into their diet ad libitum, without specific instruction on how often or how 
much peanut to ingest. Subjects classified as having ‘desensitised without SU’ will be advised to 
continue daily intake of 1-2 peanuts to maintain their desensitised state, while continuing to 
avoid all other forms of peanut in the diet. Subjects classified with ‘persistent allergy’ at end of 
treatment will be advised to continue on a strict peanut avoidance diet. Subjects will be 
monitored for 12 months post treatment (monitoring phase; T2 to T3) during which time details 
of peanut ingestion and reactions will be collected prospectively by patient diary record. 

 
 

 
 
 

2.3 Study objectives 

Primary objectives 

1. To compare the proportion of children who attain 8-week sustained unresponsiveness 
(passed T1 and T2 challenges) in PPOIT and placebo treated groups. 

2. To compare the proportion of children who attain 8-week sustained unresponsiveness 
(passed T1 and T2 challenges) in PPOIT and OIT treated groups. 
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Secondary objectives 

1. To compare the proportion of children who attain 8-week sustained unresponsiveness 
(passed T1 and T2 challenges) in OIT and placebo treated groups. 

2. To compare the proportion of children who achieve full desensitisation (passed T1 
challenge) at the end of treatment in (i) PPOIT vs placebo; (ii) PPOIT vs OIT; and (iii) OIT 
vs placebo. 

3. To compare the total cumulative dose of peanut protein tolerated during the end of 
treatment T1 challenge in (i) PPOIT vs placebo; and (ii) PPOIT vs OIT; and (iii) OIT vs 
placebo. This will determine the total dose tolerated in partially desensitised (those who 
did not achieve full desensitisation) and allergic subjects. 

4. To compare peanut skin prick test (SPT) wheal size, and peanut and peanut component 
sIgE and sIgG4 levels at the end of treatment, and 8 weeks and 12 months after treatment 
in PPOIT, OIT and placebo groups; and to examine their correlation with sustained 
unresponsiveness. 

5. To evaluate the safety and tolerability of PPOIT. 

6. To compare the proportion of children who are eating peanut in their diet 12 months 
after end of treatment in (i) PPOIT vs placebo; and (ii) PPOIT vs OIT; and (iii) OIT vs 
placebo. This objective will not be tested until analysis at T3 is performed. 

Exploratory objectives 

1. To compare quality of life (QoL) at the end of treatment and 12 months post-treatment 
in PPOIT, OIT and placebo groups. 

2. To determine cost-effectiveness (CE) of PPOIT compared to OIT and placebo in terms of 
achieving sustained unresponsiveness at T2, desensitisation at T1 and quality of life 
changes at 12 months after treatment. 

The exploratory analyses will not be performed as part of this SAP but will be analysed and 
reported separately (both QoL and CE) once T3 is completed. 

 
 
 

2.4 Sample size estimation 
 

Approximately 200 subjects will be enrolled and randomly allocated in a 2:2:1 ratio to PPOIT 
(n=80), OIT (n=80) and Placebo (n=40). Sample size was calculated based on the primary outcome 
of the number and proportion of subjects expected to achieve sustained unresponsiveness in the 
3 treatment groups. The primary treatment comparisons are: (1) PPOIT vs Placebo and (2) PPOIT 
vs OIT. Since the study aims to assess two primary treatment comparisons, an adjustment for 
multiplicity will be applied to maintain a global Type I error rate of 5%. 
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The original alpha control strategy of the study was designed using the generalised Bonferroni 
method to simultaneously and independently test both primary treatment comparisons. The 
study was to be considered successful if either one or both primary comparisons result in a 
significant p-value. Most (90%) of the global type I error was allocated to the comparison of 
PPOIT versus OIT to provide sufficient power to detect this difference as the treatment difference 
between PPOIT and OIT is expected to be smaller than the treatment difference between PPOIT 
and placebo. Subsequently, an amendment was incorporated into the study protocol in May 
2019 to update and align the testing strategy with the regulatory objectives of the PPOIT 
development program, whereby a hierarchal “fixed-sequence” approach is applied, as described 
in section 13.2 of the study Protocol v11. With this updated testing strategy, the study will be 
considered successful if the PPOIT versus placebo treatment comparison is significant with a p-
value less than 0.05. Additionally, the PPOIT versus OIT treatment comparison will be considered 
positive if both treatment comparisons are significant with p- values less than 0.05 (i.e. the PPOIT 
versus placebo and PPOIT versus OIT treatment comparisons are both positive). In order to 
minimize bias due to a mid-study amendment, the study sample size has not been changed. The 
updated testing strategy results in increased power for the treatment comparison of PPOIT 
versus placebo and if testing proceeds to PPOIT versus OIT, then this treatment comparison will 
also have increased power. 

 
2.4.1 Power calculation for the Original Testing Strategy 

 
For the primary outcome A - PPOIT vs placebo: it is conservatively estimated that a proportion 
of 60% of subjects will achieve sustained unresponsiveness with PPOIT based on the results of 
the previous PPOIT-001 randomised trial; and the natural rate of resolution of peanut allergy is 
conservatively assumed to be equal to or below 15%. Applying a 2:1 ratio for randomisation to 
PPOIT and placebo arms, sample sizes of n=62 and n=31 will provide 90% power with 2-tailed 
0.005 significance level (10% of the global significance level) for the Pearson chi-square test to 
detect the difference between 60% sustained unresponsiveness in the PPOIT group and 15% in 
the placebo group. 

 
For the primary outcome B - PPOIT vs OIT: an open label study of peanut OIT reported sustained 
unresponsiveness in 30% of subjects by ITT analysis (Vickery BP, Scurlock AM, Kulis M, et al. 
Sustained unresponsiveness to peanut in subjects who have completed peanut oral 
immunotherapy. J Allergy Clin Immunol 2014;133: 468-75). A sample size of n=70 in PPOIT and 
OIT groups each will provide 80% power with 2-tailed 0.045 significance level (90% of  the global 
significance level) to detect the difference between 60% sustained unresponsiveness in the 
PPOIT group and 35% in the OIT group. 

 
2.4.2 Power calculation for the Updated Testing Strategy 

 
For the first primary outcome comparison (PPOIT vs placebo), a sample size of n=70 PPOIT and 
n=35 placebo subjects, will provide more than 99% power using a 2-tailed Pearson chi-square 
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test at the 0.05 significance level to detect a treatment difference; assuming 60% sustained 
unresponsiveness in the PPOIT group and 15% in the placebo group. 

 
For the second primary outcome comparison (PPOIT vs OIT), a sample size of n=70 PPOIT and 
n=70 OIT subjects, will provide 85% power using a 2-tailed Pearson chi-square test at the 0.05 
significance level to detect a treatment difference; assuming 60% sustained unresponsiveness in 
the PPOIT group and 35% in the OIT group. 

 
Allowing for a 12.5% loss to follow up, it is planned the study will recruit 200 children, resulting 
in approximately 80 children to each of the PPOIT and OIT groups and 40 for the placebo group. 
In the previously completed PPOIT-001 RCT, loss to follow up was 10%. 

 
In the event of a 15% loss to follow up, the sample size of 170 children will still provide 99% 
power to detect the difference between 60% SU in PPOIT vs 15% SU in Placebo groups, and 84% 
power to detect the difference between 60% SU in PPOIT vs 35% SU in OIT groups. 

 
 

Comparison 

 
Drop Out 
Rate 

 

Power 

 

N Test 

 

N Control 

 

Response 
Proportion 
Test (P1) 

Response 
Proportion 
Control 
(P2) 

 
Difference 
(P1-P2) 

PPOIT vs 
Placebo 

 

12.5% 
 

>0.99 
 

70 
 

35 
 

0.6 
 

0.15 
 

0.45 

PPOIT vs OIT 12.5% 0.85 70 70 0.6 0.35 0.25 
 

PPOIT vs 
Placebo 

 

15% 
 

>0.99 
 

68 
 

34 
 

0.6 
 

0.15 
 

0.45 

PPOIT vs OIT 15% 0.84 68 68 0.6 0.35 0.25 

 
 
 

2.5 Randomisation and maintenance of blinding 
 

2.5.1 Study randomisation 
 

Details of the study randomisation schedule and stratification factors are presented in Section 7 
of the study protocol. Randomisation will be stratified by: 

 
- Study site (RCH, PCH, WCH) 
- Age (1-5yr; 6-10yr) 
- Peanut SPT wheal size (≤10mm; >10mm) 

 
Stratification by age and SPT wheal size is necessary for data analysis because younger age and 
smaller SPT size are associated with a greater likelihood of natural resolution. Each study site will 
have their own randomisation list stratified by age and peanut SPT wheal size. Randomisation 
will be in randomly permuted blocks of variable length. An independent 
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statistician in the Clinical Epidemiology and Biostatistics Unit (CEBU) at the Murdoch Children’s 
Research Institute (MCRI) will provide the randomisation schedules to hospital pharmacies at 
each site. 

 
2.5.2 Breaking of the Study Blind on Study 

 
The randomisation code for an individual subject may only be unblinded in emergency situations, 
where the Site Investigator decides a subject cannot be adequately treated without knowing the 
identity of their treatment allocation. The Site Investigator may contact the pharmacy to obtain 
the treatment identity. If possible, such emergencies should be discussed with the Principal 
Investigator (PI) before breaking the blind. A list of treatment allocations for each randomisation 
group will be stored in a locked cabinet at each hospital pharmacy. If the randomisation code 
needs to be broken outside of normal working hours, this will be done by the on-call pharmacist. 
If the blind is broken for a subject, the time, date, subject number and reason for opening must 
be documented. 

 
2.5.3 Breaking of the Study Blind on Completion of the Study 

 
At the completion of the last T2 visit, database lock and statistical analyses on the Primary 
outcomes and Secondary outcomes to the T2 time point will be conducted by an independent 
unblinded statistician (Datapharm Australia). Data listings for the study report at the end of the 
T2 datalock will remain blinded, without treatment group labels. Subjects and study staff will 
remain blinded to treatment allocation and subjects will continue onto the Monitoring (non- 
Treatment) Phase for evaluation of Secondary Outcomes to the T3 time point and Exploratory 
Outcomes. Following the T3 datalock, study staff and subjects will remain blinded to allow for 
rollover of eligible subjects to the PPOIT-003 Long-Term (LT) study. 

 
 
 

3. ANALYSIS POPULATIONS AND GENERAL STATISTICAL METHODOLOGY 

This analysis plan is based on protocol version 11, dated 30 May 2019. 
 

3.1 Analysis populations 
 

The Full Analysis Set (FAS) population, also known as the Safety population, will consist of all 
subjects who have been administered at least one dose of the study treatment, i.e. the first Rush 
dose. This population will be analysed based on treatment received. 

 
The Intention-To-Treat (ITT) population is defined as all randomised subjects who have received 
at least one dose of study treatment. The definition of the ITT population in the protocol included 
the phrase ‘where outcome data are available’, which contradicts the intention of the ITT 
principle; hence, the definition of the ITT population has been clarified here. This population will 
be analysed based on treatment to which subject was randomised. 
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The Per Protocol (PP) population will consist of all subjects who meet all the following conditions 
and will be analysed based on treatment to which subject was randomised. 

 
• Completed at least 68 weeks of the scheduled 78 weeks of study treatment 

• Are not recorded to have intake of probiotic supplements or products containing the 
probiotic Lactobacillus rhamnosus GG on 30 or more days of the active treatment period 

• Are not recorded to have intake of peanut on 30 or more days of the active treatment 
period 

• The primary outcome data has been recorded and is available 

• Treatment compliance is between 80% and 120% for both the build-up and maintenance 
phases of the study. Treatment compliance will be calculated from the subjects’ diary 
data. 

• No major protocol deviations reported. 
 

For the analysis of sustained unresponsiveness and desensitisation in primary and secondary 
outcomes, the Complete Case (CC) population will consist of all subjects in the ITT population 
who had a post-treatment clinical outcome classification. For the analysis of all other secondary 
outcomes (cumulative dose tolerated at T1 DBPCFC, skin prick test, immunoglobulin measures), 
the CC population will consist of all subjects with data available for the outcome measure being 
analysed. 

 
 
 

3.2 Visit windows 

• Screening (Day -90 to Day 1) 

• T0 Rush Induction Phase (Day 1) 

• Buildup Phase (Weeks 1 to 17; Visit every 2 weeks ± 7 days) 

• Maintenance Phase (Weeks 17 to 78; Visit every 3 months ± 7 days) 

• T1 End of Treatment (Week 78 ± 7 days) 

• T2 (Week 86 + 7 days; minimum of 8 weeks post T1) 

• T3 (Week 130 + 7 days) 
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3.3 General statistical methodology 

 
Summarised results will be presented by treatment group. Efficacy data will be analysed 
according to the treatment to which each subject was randomised. Safety data will be analysed 
according to the treatment actually received. 

 
Summary tables of descriptive statistics of continuous or non-categorical measures will include 
the total number of not missing observations (n), mean, median, standard deviation (SD), 
minimum and maximum for normally distributed measures. Measures found not to be  normally 
distributed will be summarised using median and interquartile range (IQR) rather than mean and 
SD, and mean and SD will not be presented. For categorical measures, summary tables of the 
descriptive statistics will include total number of not missing observations (n), frequencies, and 
percentages. 

 
Data listings will present all data entered into the study database by domain. Data will be ordered 
by study centre, subject and visit. For the T2 data analysis and report, data listings will be blinded, 
with no treatment group identification. Following the T3 data lock, data listings for the entire 
study may, at the discretion of the sponsor, be unblinded, with subjects grouped by randomised 
treatment. 

 
Baseline for any parameter will be considered the last valid value reported prior to taking the 
first dose of the study treatment (first Rush dose). Where no Baseline value exists, change from 
Baseline will not be calculated or summarised. 

 
The Medical Dictionary for Regulatory Affairs (MedDRA) will be used to code both concomitant 
medical conditions and adverse events recorded during the study. The latest available version of 
MedDRA at the time of data lock will be used to perform the coding at the end of the study. The 
World Health Organization (WHO) Drug Dictionary Enhanced (DDE) will be used to code 
concomitant medications taken prior to and during the study treatment period. The latest 
available version of WHO DDE at the time of data lock will be used to perform the coding at the 
end of the study. A medical coding convention plan will describe handing and coding of all 
adverse events, symptoms, concomitant medical conditions and medications. 

 
All programming will be done in SAS version 9.4. 

 
 
 

3.4 Timing of analyses 
 

The primary and key secondary endpoint analyses will be conducted when all subjects have 
either completed the T2 visit or terminated the study prior to the T2 visit, and will be called the 
main analysis. Prior to data lock for the T2 analysis, the randomisation codes will be securely 
transmitted to the unblinded statistician at Datapharm Australia. The randomisation codes will 
be held confidential to all other individuals involved with the study using Datapharm Australia 
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standard operating procedures to maintain blinding. Analysis of safety and tolerability and other 
secondary outcomes to the T2 time point will also be conducted at this time. All summary tables 
will report data aggregated by treatment group, with no individual subjects being identified. Data 
listings will not reveal which treatments individual subjects received. 

 
A supplemental analysis will be conducted at the end of study (i.e. when all subjects have  either 
completed the T3 visit or terminated the study prior to their T3 visit, or sponsor terminates the 
study), using cumulative data from the study. 
 
An interim analysis of the T3 data will be performed when 50% of subjects have completed the 
T3 study timepoint or withdrawn from the study.  Analysis will be conducted using available data 
collected to the T3 timepoint and will comprise secondary endpoints and additional analyses to 
the T3 timepoint (Section 7.2 (d) and (e); see section 7.3.2). All analyses will be conducted by an 
independent unblinded statistician. Summary tables will report data aggregated by treatment 
group and/or treatment outcome, with no individual subjects being identified. 

 
 

3.5 Data handling 
 

The Principal Investigator will be responsible for the timeliness, completeness, and accuracy of 
the information entered on the CRF. The Principal Investigator will provide access to the Medical 
Monitor or designated Sponsor representative(s) for the periodic review of study records, source 
documents among other records for review and inspection to assure accuracy and completeness 
of the CRFs. All CRFs will be source verified using a risk-based approach against corresponding 
source documentation (e.g. office and clinical laboratory records) for each subject. 

 
Data will be entered into an electronic case record form (eCRF) database set up in REDCap and 
programmed by MCRI staff. The eCRF database produces data output in a single SAS format 
database. A validated program will format, rename, and organise this data into multiple datasets. 
Data cleaning will be performed by Datapharm Australia, using processes described in the Data 
Management Plan and Data Validation Plan. Data corrections will be entered by the authorised 
site personnel. 

 
All external data provided to Datapharm Australia (if applicable) will be assumed to be clean and 
will be converted to SAS format prior to analysis. Note that Spirometry data, Quality of Life data 
and Cost Effectiveness data will not be analysed by Datapharm Australia. 

 
 
 

3.6 Handling of Missing Data 
 

3.6.1 Clinical outcomes (i.e. Sustained Unresponsiveness at T2 and 
Desensitisation at T1) 
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As the main analysis, subjects who are withdrawn prematurely from the study and/or study 
treatment will be included in all ITT analyses. For the primary efficacy analyses where data  from 
the DBPCFC at T1 and/or T2 are not available (e.g., because the subject withdrew before the 
DBPCFC or because the subject did not undergo the DBPCFC but should have according to 
protocol), missing data will be imputed as failures, to represent a worst-case scenario. This 

approach accounts for treatment failures due to a subject's inability to tolerate the study 
treatment. 

 
3.6.2 Immunological outcomes (total cumulative dose of peanut protein tolerated 

during T1 challenge, peanut SPT wheal size, peanut and peanut component 
sIgE and sIgG4) 

 
Analysis of all immunological outcomes will be performed according to the complete case 
approach, i.e. all data available on subjects will be used for analysis. 

 
3.6.3 Safety measures 

 
All AEs with partial and/or missing dates and times will be considered Treatment Emergent 
Adverse Events (TEAEs) unless a partial date clearly indicates that the event occurred prior to the 
first dose of study treatment or more than 30 days after the last dose of study treatment. 

 
3.6.4 Missing visit dates 

 
Visits with missing dates will have dates estimated from the previous scheduled visit using the 
protocol-defined interval between those visits. 

 
 
 

4. SUBJECT DISPOSITION AND WITHDRAWAL 
 

4.1 Subject disposition 
 

The subject disposition table will present the number of subjects screened and enrolled to the 
study by study treatment group. The number of each population including the number excluded 
from the PP population will be presented by study treatment group in a flowchart. 

 
 
 

4.2 Study completion and withdrawal 
 

Details of study completion, discontinuation and withdrawals will be presented in individual 
listings. Completion status to the T2 and subsequently the T3 visits will be summarised by study 
treatment. The reason for withdrawal from the treatment and follow-up periods will also be 
summarised by study treatment. 

 
As analyses will be conducted in two stages (main analysis for the treatment period T0 to T2; 
supplemental analysis to include the follow-up period T2 to T3), data for the period T0 to T2 will 
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be presented in the first instance and final data to the T3 visit at study end will be appended to 
the first set of tables once available. 
 
 

5. DEMOGRAPHIC AND OTHER CHARACTERISTICS AT BASELINE 
 

5.1 Demographic data 
 

Demographic data collected at screening, including gender and age, calculated as (date of 
informed consent minus date of birth + 1) / 365.25, will be presented in individual listings and 
summarised using descriptive statistics and frequency tabulations by study treatment. 

 
 
 

5.2 Disease characteristics and history 
 

Allergy questionnaire data collected at screening will be individually listed, summarised and 
tabulated by study treatment. History of anaphylaxis, screening peanut skin prick test result and 
sIgE will be included in this table. 

 
 
 

5.3 Concomitant medical conditions 
 

Prior medical conditions will be those conditions that have had a resolved date entered as prior 
to the first dose of study treatment (first Rush dose). Concomitant medical conditions,  including 
concomitant allergic conditions, will be those conditions that were present prior to the first dose 
of study treatment and still present at the first dose of study treatment or conditions that 
commenced after the first dose of study treatment (first Rush dose). All prior and concomitant 
medical conditions will be coded by using the latest available version of MedDRA. Prior and 
concomitant medical conditions will be summarised and tabulated separately by System Organ 
Class, Preferred term and presented by study treatment. 

 
 
 

5.4 Prior and concomitant medications 
 

Prior medications will be those medications taken and ceased prior to the first dose of study 
treatment. Concomitant medications will be those medications taken after the first dose of study 
treatment (first Rush dose), regardless of treatment commencement date. Both will be coded by 
using the latest available version of the WHO DDE, then summarised by Levels 1 and  2 codes and 
terms and presented by study treatment. 
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6. COMPLIANCE 

 
Treatment compliance of each subject will be assessed by the following formula: 

 
						
							

		
	

Where: 
n = Number of days missed, as reported in question ‘How many times did this occur?’ in the 
REDCap database 
t = Days that subject is assigned to treatment from T0 to T1 inclusive. This is calculated as date 
of last dose minus date of first dose plus 1. 

 
Compliance will be presented in individual listings and summarised by study treatment and 
treatment phase (build-up and maintenance). 

 
 
 

7. EFFICACY ANALYSES 
 

All efficacy analyses will be performed on the ITT population. Only the primary endpoints and 
the first and second of the secondary endpoints will be analysed using the PP population. 

 
For the primary outcome, where the endpoint is the rate of sustained unresponsiveness in the 
PPOIT treatment group compared against the Placebo and then OIT treatments, multiple 
pairwise contrasts between groups will be performed (PPOIT vs placebo, PPOIT vs OIT and OIT vs 
Placebo). Sequential testing of the first two comparisons (the primary outcome) will be 
performed in the order described to preserve a Type I error rate of 0.05 as identified in Section 
3.1. 

 
7.1 Primary outcome 

 
The primary outcome is measured through the DBPCFCs performed at T1 and T2 and is defined 
as passing both the T1 and T2 DBPCFC, as outlined in the protocol. Each DBPCFC (at T1, and where 
applicable T2) will be conducted over 2 separate days, within 1 week of each other. If a subject 
reacts to the placebo component, the challenge is deemed inconclusive and should be repeated 
as soon as possible (but at least one day after the inconclusive challenge). 

 
Results will be summarised as the number and proportion of children with sustained 
unresponsiveness in the 3 treatment groups. The analysis of primary and secondary clinical 
outcomes (sustained unresponsiveness in OIT vs placebo; desensitisation in PPOIT vs placebo, 
PPOIT vs OIT, OIT vs placebo), will be on the intention-to-treat (ITT) population. 

 
A hierarchical “fixed-sequence” testing strategy is used to maintain a global type I error of 5% for 
the study, accounting for the 2 primary efficacy objective comparisons. The first primary 
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efficacy endpoint of sustained unresponsiveness comparison in PPOIT minus placebo is 
considered positive if the chi-square test is significant at the two-sided 5% alpha level. The 
second primary efficacy endpoint comparison for sustained unresponsiveness in PPOIT minus 
OIT is considered positive only if both treatment comparisons (PPOIT minus placebo and PPOIT 
minus OIT) are each significant at the 5% level. 

 
Analysis of the primary efficacy outcome will also be run on the complete case population, as a 
sensitivity analysis. 

 
These proportions will be presented in a summary table as counts and percent of the  treatment 
group. The proportions will be compared in a pairwise manner between treatments using chi-
square tests, the results of which will also be tabulated. Relative risks and risk differences, 
accompanied by the respective 95% confidence intervals, with the null hypothesis of no 
difference between the groups tested using Pearson’s chi-squared statistic, will also be 
presented. 

 
Refer to Section 3.6.1 for details on handling of missing data on the primary outcome. 

 
 
 

7.2 Secondary outcomes 
 

The secondary outcome measures to be analysed are: 
 

a) Proportion of subjects with 8-week sustained unresponsiveness (passed T1 and T2 
challenges) in OIT vs placebo 

b) Proportion of subjects who achieve full desensitisation (passed T1 challenge) in: (i) 
PPOIT vs placebo; (ii) PPOIT vs OIT; and (iii) OIT vs placebo 

c) The cumulative dose tolerated during the T1 challenge (cumulative doses below the 
reaction-eliciting dose if there is a reaction; or total cumulative challenge dose if there is 
no reaction) in: (i) PPOIT vs placebo; (ii) PPOIT vs OIT; and (iii) OIT vs placebo 

d) Peanut SPT wheal size and peanut and peanut component (Ara h 1, Ara h 2, Ara h 3)  sIgE 
and sIgG4 levels at end of treatment (T1), and 8 weeks (T2) and 12 months (T3) after 
treatment in: (i) PPOIT vs placebo; (ii) PPOIT vs OIT; and (iii) OIT vs placebo. 

e) Proportion of subjects who are eating peanut in their diet 12 months after end of 
treatment (at T3) in (i) PPOIT vs placebo; and (ii) PPOIT vs OIT; and (iii) OIT vs placebo. 
This outcome will be analysed when all subjects have completed T3 or withdrawn from 
the study prior to T3. 

 
Analysis of the secondary outcomes will be on the respective complete case populations for each 
outcome. 
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Group comparisons (PPOIT vs placebo; PPOIT vs OIT; OIT vs placebo) regarding dichotomous 
outcomes (a and b and e) will be performed using the same approaches as for the primary 
outcome (Pearson’s chi-square test, risk ratio and risk difference with 95% confidence intervals). 

 
The cumulative tolerated dose at the T1 DBPCFC (c, above) will be compared between treatment 
groups in pairwise fashion using the Wilcoxon rank sum test. The reason for using this method is 
that the data is inherently non-normally distributed. Medians and interquartile ranges will be 
reported by treatment group. 

 
Peanut SPT wheal size, sIgE and sIgG4 levels will be reported as mean and standard deviation for 
normally distributed data, or median and IQR for data that is not normally distributed, by 
treatment group and presented at end of treatment (T1, 18 months), at 8 weeks post- treatment 
(T2, 20 months) and at end of study (T3, 30 months). The difference in means between groups 
and the corresponding 95% CI will also be obtained by using an unadjusted linear regression and 
the hypothesis of no difference between the groups tested with a t-test.  If continuous outcomes 
do not follow normal distributions comparison between groups will be performed by the 
Wilcoxon rank-sum (Mann-Whitney) test. 

 
Refer to Section 3.6.2 for details on handling of missing data on secondary outcomes. 

 
Exploratory outcomes (Quality of Life and cost-effectiveness measures) will be conducted 
separately and will not be included in the CSR. 

 
 
 

7.3 Additional planned analyses (not described in the protocol) 
 

This section describes additional analyses that are not described in the study protocol. These 
outcomes will be analysed separately and will not be included in the clinical study report but are 
included here as a priori analyses. 

 
7.3.1 Outcome measures at T2 

 
The following additional analyses will be conducted at the T2 time point. 

 
a) An adjusted analysis of sustained unresponsiveness and desensitisation (primary 

outcomes and the first two secondary outcomes) will be performed using logistic 
regression modelling comparing the treatment groups in a pairwise fashion. 
Randomisation stratification factors of centre, age category and SPT wheal size will be 
included as covariate factors in the model. Odds ratios and their 95% confidence intervals 
will be calculated and presented. 
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b) Multiple imputation sensitivity analysis of the proportion of subjects with sustained 

unresponsiveness by treatment group (ITT population). Refer to section 7.3.1.1 for details 
of the multiple imputation approach. 

c) Proportion of subjects with sustained unresponsiveness and desensitisation by treatment 
group and screening peanut sIgE (<100 kU/L vs >100kU/L) (ITT population). 

d) Proportion of subjects with sustained unresponsiveness and desensitisation by treatment 
group and age (1-5 yr vs 6-10 yr) (ITT population). 

e) Proportion of subjects with sustained unresponsiveness and desensitisation by treatment 
group and peanut SPT wheal size (≤10 mm vs >10 mm) (ITT population). 

f) Time to reach maintenance by treatment group (ITT population). 

g) Maximum tolerated dose on Rush Day by treatment group (ITT population). 
 

7.3.1.1 Multiple imputation analysis approach 
 

As a further sensitivity analysis, multiple imputation analysis will be performed on the ITT 
population. The frequency and patterns of missing data on all outcomes (both clinical and 
immunological) will be examined and multiple imputation of missing data performed. Multiple 
imputation models will be conducted separately in the three treatment groups using chained 
equations applied to all outcomes, including baseline measures, compliance to treatment and 
adverse reactions to treatment data as auxiliary variables. Fifty imputed datasets will be 
generated including all randomised subjects. 

 
7.3.2 Outcome measures at T3 

 
The following additional analyses will be conducted when the last subject has completed T3 or 
withdrawn prior to T3: 

 
a) Proportion of children with reactions to intentional or accidental peanut ingestion in (i) 

PPOIT vs placebo; and (ii) PPOIT vs OIT; and (iii) OIT vs placebo. 

b) Proportion of children with reactions to intentional or accidental peanut ingestion in (i) 
SU vs desensitisation without SU; and (ii) SU vs persistent allergy; and (iii) desensitisation 
without SU vs persistent allergy. 

c) Number of reactions overall and by severity in (i) PPOIT vs placebo; and (ii) PPOIT vs OIT; 
and (iii) OIT vs placebo 

d) Number of reactions per subject overall and by severity in (i) PPOIT vs placebo; and (ii) 
PPOIT vs OIT; and (iii) OIT vs placebo. 

e) Number of reactions overall and by severity in (i) SU vs desensitisation without SU; and 
(ii) SU vs persistent allergy; (iii) desensitisation without SU vs persistent allergy. 
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f) Number of reactions per subject overall and by severity in (i) SU vs desensitisation 

without SU; and (ii) SU vs persistent allergy; (iii) desensitisation without SU vs persistent 
allergy. 

 
 
 

8. SAFETY ANALYSES 
 

8.1 Exposure to study treatments 
 

Exposure to study treatments will be calculated as date of last treatment minus date of start of 
treatment + 1. If unknown, date of last treatment will be estimated and imputed. 

 
 
 

8.2 Adverse events 
 

A secondary outcome of the study is the evaluation of safety and tolerability of PPOIT. The 
incidence and severity of treatment emergent adverse events (TEAE’s; defined as AEs which 
commence or worsen on or after first IP administration and within 30 days after the last dose of 
study treatment) will be monitored and recorded during the Treatment Phase and will be 
analysed as part of the primary (T2) analysis. 

 
All adverse events (AEs) will be recorded but will be identified in one of 6 categories: 

 
• Allergic Study Treatment Related Events, 

• Non-allergic Study Treatment Related Events, 

• Allergic Food Challenge Reactions Related Events, 

• Allergic Accidental Food Exposure Related Events, 

• Allergic Unrelated to any of the preceding categories, or 

• Non-allergic Unrelated to any of the preceding categories. 
 

The Medical Coding Convention document produced for this study provides complete guidance 
for the coding of AEs, including categorising events and dealing with events described using 
multiple terms. TEAEs will be coded using MedDRA SOC and Preferred Term, summarised and 
tabulated for the Safety population. For each Preferred Term the number and percent of subjects 
reporting each adverse event will be summarised by System Organ Class, severity (based on ICH 
and CoFAR grading as per study protocol), type of adverse event and relation to the study 
treatment by study treatment. Summaries will also be presented by severity and relationship to 
study treatment. Please refer to Section 11 for a complete list of adverse event tables. 
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8.3 Serious adverse events 

 
Serious adverse events will be tabulated in the same way as all adverse events. In addition, 
case narratives of each serious adverse event will be provided. 

 
 
 

8.4 New medications 
 

New medications are a subset of concomitant medications and include those commenced after 
the start of study treatment (first Rush dose). These medications will be coded and summarised 
in the same manner as concomitant medications. 

 
 
 

8.5 Allergy Questionnaire 
 

Allergy questionnaire data will be summarised and tabulated at each visit stratified by study 
treatment. 

 
 
 

8.6 Physical examination 
 

Physical examination will be summarised and tabulated by body system, visit, and study 
treatment, with change from Baseline. 

 
 
 

9. INTERIM ANALYSES 
 

There is no planned interim analysis for this study. 
 
 
 

10. CHANGES FROM THE PROTOCOL 
 

Section 13.3 of the protocol states “The primary analysis of all outcome data will be an intention-
to-treat (ITT) analysis including all randomised participants where outcome data are available.” 
The inclusion of the phrase “where outcome data are available” was an oversight in the protocol 
and does not meet the definition of the intention to treat principle, therefore the ITT population 
has been redefined in Section 3.4 of this Statistical Analysis Plan. 

 
Any other changes in procedures from the protocol will be documented in the final clinical 
study report. 
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11. PLANNED TABLES, FIGURES AND LISTINGS 

 

 Table Section Table Title (Population)  

 Section 12.1 Summary of adverse events by system organ class (Safety population) 
Summary of frequently reported adverse events by preferred term (Safety population) 
Summary of adverse events by severity (Safety population) 
Summary of adverse events by relationship (Safety population) 
Related adverse events reported by at least 10% of the study population (Safety population) 
Summary of related moderate, severe and life-threatening adverse events (Safety 
population) 
Summary of adverse events reported during rush phase (Safety population) 
Summary of adverse events reported during build-up phase (Safety population) 
Summary of adverse events reported during maintenance phase (Safety population) 
Summary of adverse events by stratum (Safety population) 
Summary of adverse events by system organ class and stratum (Safety population) 
Summary of moderate, severe and life threatening related adverse events by stratum (Safety 
population) 

 

 Section 14.1 Summary of completion and discontinuation (Safety population) 
Summary of demographics (Safety population) 
Summary of protocol deviations (Safety population) 
Summary of concomitant medical conditions (Safety population) 
Summary of concomitant allergic conditions (proportion with peanut anaphylaxis symptoms, 
wheeze, asthma, eczema, other food allergy) (Safety population) 
Prior, concomitant medications and new medications (Safety population) 

 

 Section 14.2 Summary of sustained unresponsiveness at T2 and desensitisation at T1 (ITT population) 
Summary of sustained unresponsiveness at T2 and desensitisation at T1 (PP population) 
Summary of sustained unresponsiveness at T2 and desensitisation at T1 (Completer 
population) 
Summary of clinical status post treatment (ITT population) 
Analysis of sustained unresponsiveness at T2 and desensitisation at T1 (ITT population) 
Analysis of sustained unresponsiveness at T2 and desensitisation at T1 (PP population) 
Analysis of sustained unresponsiveness at T2 and desensitisation at T1 (Completer 
population) 
Summary of total cumulative dose tolerated during DBPCFC at T1 (ITT population) 
Analysis of total cumulative dose tolerated during DBPCFC at T1 (ITT population) 
Summary of sIgE levels by visit with change from Baseline (ITT population) 
Analysis of sIgE levels by visit with change from Baseline (ITT population) 
Summary of sIgG4 levels by visit with change from Baseline (ITT population) 
Analysis of sIgG4 levels by visit with change from Baseline (ITT population) 
Summary of Peanut skin prick test (SPT) wheal size by visit with change from Baseline (ITT 
population) 
Analysis of Peanut skin prick test (SPT) wheal size by visit with change from Baseline (ITT 
population) 
Summary of intentional / accidental peanut ingestion and reactions for allergic subjects from 
T1 to T3 (ITT population) 
Summary of intentional / accidental peanut ingestion and reactions for desensitisation 
subjects from T2 to T3 (ITT population) 
Summary of intentional / accidental ingestion and reactions for sustained unresponsiveness 
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subjects from T2 to T3 (ITT population) 
Summary of intentional / accidental peanut ingestion and reactions by treatment group from 
T1 to T3 (ITT population) 
Analysis of peanut reactions by treatment group and treatment outcome from T1 to T3 (ITT 
population) 
Additional a priori analyses (not performed by Datapharm Australia and not reported in the 
CSR) 
Analysis of sustained unresponsiveness and desensitisation by treatment and screening 
peanut sIgE (<100 kU/L vs >100kU/L) (ITT population) 
Analysis of sustained unresponsiveness and desensitisation by treatment and age (1-5 yr vs 6- 
10 yr) (ITT population) 
Analysis of sustained unresponsiveness and desensitisation by treatment and peanut SPT 
wheal size (≤10 mm vs >10 mm) (ITT population) 
Adjusted analysis of sustained unresponsiveness (ITT population) 
Sensitivity analysis of sustained unresponsiveness at T2 using multiple imputation of failure 
for missing values (ITT population) 
Summary of time to reach maintenance (ITT population) 
Summary of maximum tolerated dose on Rush Day (ITT population) 
Analysis of the reactions to intentional or accidental peanut ingestion during the monitoring 
phase (T2 to T3) by treatment group. 

Analysis of reactions to intentional or accidental peanut ingestion during the monitoring 
phase (T2 to T3) by clinical category (i.e. SU vs desensitisation without SU vs allergy). 

Analysis of reactions to peanut (total number and number per participant) during the 
monitoring phase (T2 to T3) by treatment group and severity 

Analysis of reactions to peanut (total number and number per participant) during the 
monitoring phase (T2 to T3) by clinical category (SU vs desensitisation without SU vs allergy) 
and by severity. 

Section 14.3 Overall summary of TEAEs (Safety population) 
Number of subjects reporting TEAEs (Safety population) 
Number of subjects reporting TEAEs by severity (Safety population) 
Number of subjects reporting TEAEs by relationship to study treatment (Safety population) 
Number of subjects reporting TEAEs of at least moderate intensity and possibly or probably 
related to study treatment (Safety population) 
Overall summary of TEAEs by treatment phase (Safety population) 
Summary of TEAEs by MedDRA term and treatment phase (Safety population) 
Summary of TEAEs by severity and treatment phase (Safety population) 
Summary of TEAEs by relationship to study treatment and treatment phase (Safety 
population) 
Number of subjects reporting TEAEs of moderate intensity and probably related to study 
treatment (Safety population) 
Number of subjects reporting TEAEs of severe intensity and probably related to study 
treatment (Safety population) 
Summary of TEAEs possibly or probably related to study treatment by severity by MedDRA 
term (Safety population) 
Summary of TEAEs possibly or probably related to study treatment by severity by MedDRA 
term reported by more than one subject (Safety population) 
Number of TEAEs per dose by treatment phase (Safety population) 
Number of serious TEAEs by MedDRA term (Safety population) 
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Number of treatment-related serious TEAEs by MedDRA term (Safety population) 
Summary of adrenaline use (extracted from adverse events) (Safety population) 
Summary of adrenaline use by subject (extracted from adverse events) (Safety population) 

Summary of reaction- eliciting dose at study entry DBPCFC (Safety population) 
Summary of dose adjustments during Build-up (Safety population) 

Physical examination with change from baseline (Safety population) 
 
 

Figure Section Figure Title (Population) 

Section 14.1 

 
Section 14.2 

Subject disposition 

 
Rates of sustained unresponsiveness at T2 and desensitisation at T1 (ITT population) 
Rates of sustained unresponsiveness at T2 and desensitisation at T1 (PP population) 
Rates of sustained unresponsiveness at T2 and desensitisation at T1 (Completer population) 
Change in cumulative reaction-eliciting dose by visit (ITT population) 
Total cumulative dose of peanut protein tolerated at T1 (ITT population) 
Peanut skin prick test wheal size by visit (ITT population) 
Peanut sIgE and sIgG4 levels by visit (ITT population) 

 
 

Data Listing 
Section 

Data Listing Title 

16.2.1 
16.2.1.1 
16.2.1.2.1 
16.2.1.2.2 
16.2.1.2.3 

 
16.2.1.3 

 
16.2.2 
16.2.2.1.1 
16.2.2.1.2 
16.2.2.1.3 
16.2.2.1.4 
16.2.2.1.5 
16.2.2.1.6 
16.2.2.1.7 
16.2.2.1.8 
16.2.2.1.9 
16.2.2.1.10 
16.2.2.1.11 
16.2.2.1.12 
16.2.2.1.13 

 
16.2.3 

Enrolment and Disposition 
Screen Failures 
Discontinuation: Withdrawal from treatment only and have agreed to on-going follow-up 
Discontinuation: Withdrawn from study but can use data collected so far 
Discontinuation: Withdrawn from study and have withdrawn consent to use any of their 
child's data 
Stratification Characteristics 

 
Protocol Deviations 
Protocol Deviations Captured in REDCap: Never Started Treatment 
Protocol Deviations Captured in REDCap: Non-Compliance to Treatment 
Protocol Deviations Captured in REDCap: Incorrect Dose Given 
Protocol Deviations Captured in REDCap: Appointment Re-Scheduled 
Protocol Deviations Captured in REDCap: Accidental/Intentional Peanut Ingestion 
Protocol Deviations Captured in REDCap: Accidental/Intentional Use of Probiotics 
Protocol Deviations Captured in REDCap: Stool Sample Collection Time Out of Window 
Protocol Deviations Captured in REDCap: Patient Randomised Under the Wrong Stratum 
Protocol Deviations Captured in REDCap: Randomisation of Ineligible Participant(s) 
Protocol Deviations Captured in REDCap: Unable to Complete Study Procedure 
Protocol Deviations Captured in REDCap: Illness Related Delays to Study Procedures 
Protocol Deviations Captured in REDCap: Other Related Reason 
Protocol Deviations Reported by Data Management 

 
Subjects Excluded from Efficacy Analysis 

 



Statistical Analysis Plan 
Final Version 5; 25 November 2019 

Confidential Page 28 of 29 

Prota Therapeutics Pty Ltd PPOIT-003 
 

 

  

16.2.3.1 

 
16.2.4 
16.2.4.1 
16.2.4.2.1 
16.2.4.2.2 
16.2.4.3.1 
16.2.4.3.2 
16.2.4.3.3 
16.2.4.3.4 
16.2.4.3.5 
16.2.4.3.6 
16.2.4.4 
16.2.4.5.1 
16.2.4.5.2 
16.2.4.6.1 
16.2.4.6.2 
16.2.4.7.1 
16.2.4.7.2.1 
16.2.4.7.2.2 

 
16.2.5 
16.2.5.1 
16.2.5.2.1 
16.2.5.2.2 

 
16.2.6 
16.2.6.1 
16.2.6.2 
16.2.6.3.1 
16.2.6.3.2 
16.2.6.4 
16.2.6.5.1 

 
16.2.6.5.2 

 
16.2.6.5.3 

 
16.2.6.5.4 

 
16.2.6.5.5 

 
16.2.6.5.6 

 

 
16.2.7 
16.2.7.1.1 
16.2.7.1.2 

Analysis Sets 

 
Demographic and Baseline Information 
Demographic and Initial Informed Consent Information 
Concomitant Medical Condition 
Concomitant Medical Condition by System Organ Class and Preferred Term 
Allergic Conditions Overview at Screening (extracted from Allergy Questionnaire) 
History of Peanut Reaction Episodes at Screening (extracted from Allergy Questionnaire) 
History of Reactions to Other Foods at Screening (extracted from Allergy Questionnaire) 
History of Wheeze at Screening (extracted from Allergy Questionnaire) 
History of Asthma at Screening (extracted from Allergy Questionnaire) 
History of Eczema at Screening (extracted from Allergy Questionnaire) 
Inclusion Criteria / Exclusion Criteria 
Study Entry Reaction Dose at Screening 
Reaction Dose at T0 Rush 
Concomitant Medications 
Concomitant Medications by ATC Classification 
Visit Dates 
Visit Information 
Additional Comments from Early Withdrawal Visit 

 
Treatment and Administration 
Randomisation Allocation and Study Treatments Dosing 
Study Treatments Accountability at Buildup, Maintenance and T1 
Study Treatments Compliance 

 
Individual Efficacy Response Data 
DBPCFC Part A & B Outcome 
Clinical Status Post Treatment 
sIgE Results 
sIgG4 Results 
Skin Prick Test Mean Wheal Size 
Food Allergy Quality of Life Questionnaire - Parent Form (FAQLQ-PF): Section A for all age 
groups 
Food Allergy Quality of Life Questionnaire - Parent Form (FAQLQ-PF): Section B for children 
aged 4 to 12 years 
Food Allergy Quality of Life Questionnaire - Parent Form (FAQLQ-PF): Section C for children 
aged 7 to 12 years 
Food Allergy Quality of Life Questionnaire - Parent Form (FAQLQ-PF): Section D for all age 
groups 
Food Allergy Quality of Life Questionnaire - Parent Form (FAQLQ-PF): Section E for all age 
groups 
Food Allergy Quality of Life Questionnaire - Parent Form (FAQLQ-PF): Section F for all age 
groups 
Adverse Events and Other Safety Parameters 
Study Treatment Related Adverse Events – Allergic reactions 
Study Treatment Related Adverse Events – Non-allergic events 
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16.2.7.1.3 
16.2.7.1.4 

 
16.2.7.1.5 
16.2.7.1.6 
16.2.7.2.1 
16.2.7.2.2 
16.2.7.3.1 
16.2.7.3.2 
16.2.7.3.3 
16.2.7.3.4 

 
16.2.7.3.5 
16.2.7.3.6 
16.2.7.4.1 
16.2.7.4.2 
16.2.7.5 
16.2.7.6.1 
16.2.7.6.2 
16.2.7.6.3 
16.2.7.6.4 
16.2.7.6.5 
16.2.7.6.6 
16.2.7.6.7 
16.2.7.7 

 

16.2.8 
16.2.8.1 
16.2.8.2 
16.2.8.3 

Accidental Food Exposure Related Adverse Events – Allergic reactions 
Double Blind Placebo-Controlled Food Challenge (DBPCFC) Related Adverse Events – Allergic 
reactions 
Unrelated to Any of the Above Adverse Events – Allergic reactions 
Unrelated to Any of the Above Adverse Events – Non-allergic events 
Allergic Reaction Adverse Events by System Organ Class and Preferred Term 
Non-allergic Adverse Events by System Organ Class and Preferred Term 
Study Treatment Related Serious Adverse Events – Allergic reactions 
Study Treatment Related Serious Adverse Events – Non-allergic events 
Accidental Food Exposure Related Serious Adverse Events – Allergic reactions 
Double Blind Placebo-Controlled Food Challenge (DBPCFC) Related Serious Adverse Events – 
Allergic reactions 
Unrelated to Any of the Above Serious Adverse Events – Allergic reactions 
Unrelated to Any of the Above Serious Adverse Events – Non-allergic events 
Serious Allergic Reaction Adverse Events by System Organ Class and Preferred Term 
Serious Non-allergic Adverse Events by System Organ Class and Preferred Term 
Signs and Symptoms During T0 Rush and Buildup 
Allergic Conditions Overview post Screening (extracted from Allergy Questionnaire) 
Minor Reactions to Study Product (extracted from Allergy Questionnaire) 
Reactions to Peanut post Screening (extracted from Allergy Questionnaire) 
Reactions to Other Foods post Screening (extracted from Allergy Questionnaire) 
Episodes of Wheeze post Screening (extracted from Allergy Questionnaire) 
Episodes of Asthma post Screening (extracted from Allergy Questionnaire) 
Episodes of Eczema post Screening (extracted from Allergy Questionnaire) 
Physical Examination 

 
Individual Laboratory Measurements 
Stool Collection 
Blood Collection 
Spirometry 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 




