www.nature.com/scientificreports

SCIENTIFIC
REPORTS

natureresearch

Adverse events associated with
peanut oral immunotherapy in
children - a systematic review and
meta-analysis
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While peanut oral immunotherapy (POIT) represents a promising treatment for peanut allergies in
children, safety concerns remain a common barrier to widespread adoption. We aimed to systematically
assess available evidence to determine the risk and frequency of adverse events occurring during POIT,
and examine study-level characteristics associated with their occurrence and severity. A systematic
search of MEDLINE, EMBASE, and Web of Science was conducted through April 2019. Controlled and
non-controlled studies evaluating POIT were eligible. Twenty-seven studies, involving 1488 subjects,
were included. Adverse events to POIT were common and led to treatment discontinuation in 6.6% of
children (95% Cl 4.4-9.0; 27 studies, 1> =48.7%). Adverse events requiring treatment with epinephrine
occurred among 7.6% (4.5-11.4; 26 studies, I =75.5%) of participants, at a rate of 2.0 per 10,000 doses
(0.8-3.7; 15 studies, I =64.4). Use of a rush treatment phase and targeting a higher maintenance

dose were associated with a higher risk and frequency of epinephrine use, while using co-treatments in
addition to POIT was associated with a lower risk of treatment discontinuation due to adverse events.
While adverse events to POIT are common, this study provides promising explorative evidence that
certain modifications to existing treatment protocols could significantly improve treatment outcomes.

Peanut allergy is the leading cause of food-related allergic reactions for children in Western countries, affecting
1-3% of children'—. While a small percentage of children grow out of their peanut allergy, the only currently
recognised and supported treatment approach is allergen-avoidance and use of rescue medications for managing
allergic reactions®. Avoidance, however, can be difficult because peanuts are widely present in many foods, and
there is also the risk of contamination during manufacturing processes. In addition, labelling can be inadequate
or misinterpreted by families and caregivers’. As such, accidental ingestion leading to reactions are common even
under supposedly strict avoidance®!9, representing a significant burden on children and their families!’.

As such, there has been significant interest in developing approaches towards the prevention and treatment of
peanut allergies. Oral immunotherapy (OIT) has recently emerged as an effective treatment in desensitising chil-
dren with a variety of food allergies. While recent systematic reviews have demonstrated the effectiveness of POIT
in achieving the immunological goal of desensitisation to peanut allergy, they have raised significant concerns
regarding potential risks associated with treatment!'?'*. This has led to caution regarding the adoption of POIT
in clinical practice outside of the trial setting. These previous reviews, however, were restricted to randomised
controlled trials, omitting a large body of evidence from non-controlled studies that can provide greater evidence
surrounding likely real-world outcomes associated with POIT in children. In light of this, we sought to quantify
the risk of adverse events occurring during POIT for peanut allergy in allergic children, and examine study and
patient level characteristics associated with their occurrence.
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Methods

Search methods and study selection. This systematic review and meta-analysis was performed in
accordance with the preferred reporting items for systematic reviews and meta-analyses (PRISMA) guidelines
(S1 Table)'. We searched three electronic databases from inception to 9™ April 2019: Ovid MEDLINE, EMBASE,
and Web of Science. Medical subject headings (e.g. MeSH headings) and free word combinations using Boolean
logic of the following search items were used: ‘peanut’ AND ‘immunotherapy’ (S1 Appendix). Previous reviews,
bibliographies of published trials, and cross references were also searched. No language restrictions were applied.

Study selection. Eligible studies included prospective controlled or non-controlled studies involving the
administration of POIT in children less than 18 years of age that reported on safety and/or efficacy outcomes.
Studies were not eligible for inclusion if they were only published in abstract form. Two independent reviewers
(LG and BT) screened the titles and abstracts of identified studies. Disagreements were resolved through consen-
sus or consultation with a third independent reviewer (TC).

Data extraction and outcomes of interest. Two reviewers (LG and BT) utilized a standardized data
extraction sheet to independently extract the following data: study characteristics, patient characteristics, and
treatment outcome measures. Disagreements were resolved through consensus or consultation with a third inde-
pendent reviewer (TC). We did not contact the authors of eligible studies for additional data.

The primary outcome was adverse events resulting in treatment discontinuation. Secondary outcomes
included: adverse events requiring any treatment, adverse events requiring treatment with epinephrine, ability
to reach target maintenance dose, and passing supervised oral food challenge following OIT. For the outcome of
passing supervised oral food challenge, this had to occur immediately post-intervention. Studies where the super-
vised oral food challenge only occurred following a period of treatment discontinuation (i.e. to evaluate sustained
unresponsiveness) did not contribute data to this outcome analysis. Where available, we extracted outcomes on
adverse events occurring during each treatment phase including: rush, build-up, or maintenance. Study quality
was not formally evaluated due to an absence of validated tools for evaluating risk of bias in the context of this
type of systematic review. However, as a key marker of study quality and identified source of potential reporting
bias, for all outcomes we stratified studies according to whether subjects were blinded to POIT or not.

Data analysis. Each outcome was analysed according to intention-to-treat (ITT). For dichotomous out-
comes (e.g. treatment discontinuation) we utilised the total number of subjects who initially received the inter-
vention as the denominator. For outcomes that could occur more than once in the same patient (e.g. number of
adverse events) we utilised the total number of doses received as the denominator. Binary outcome data were first
transformed via the Freeman-Tukey double arcsine transformation (and then back transformed where possible
to show estimates and confidence intervals as percentages), ensuring studies reporting percentages of 0 or 100%
were included in the meta-analysis'®. Transformations also ensured that reported pooled proportions did not fall
outside of the valid range (0 to 100%). We pooled summary measures using the ‘metaprop_one’ package in STATA
14 (StataCorp LP, College Station, TX) with 95% confidence intervals calculated using the Wilson method'.
Univariate meta-regressions of the effects of continuous study-level factors at baseline were performed using
the ‘metafor’ and ‘metan’ packages in R (version 3.2.1, The R Foundation, Vienna, Austria)'”. For all summary
estimates we specified a random-effects model using the method of DerSimonian and Laird, with the estimate of
heterogeneity being taken from the inverse-variance fixed-effect model. Between-study heterogeneity was quanti-
fied by the I* statistic, with sources of heterogeneity explored through subgroup comparisons or meta-regression.
Bias relating to study effect was assessed with funnel plots and Egger’s asymmetry test'®.

Subgroup comparisons. For each of the outcomes, a range of subgroup comparisons were under-
taken. Pre-specified subgroup comparisons included treatment related factors including use of a rush phase,
co-treatment with additional study medication (e.g. omalizumab), and blinding to treatment allocation. Following
the publication of a recent meta-analysis on POIT'? we added additional subgroup comparisons including the tar-
get maintenance dose, and use of entry oral food challenge (OFC) to determine eligibility. Further, patient related
factors included child age, baseline peanut specific IgE (psIgE) and Skin Prick Test (SPT) values, and proportion
of children with co-morbidities such as asthma, allergic rhinitis, eczema, or other food allergies.

Results

Study search. A total of 2694 titles were identified, which led to 33 articles being analysed for full-text review
(S1 Figure). After full-text review, 27 published studies involving 1,488 children receiving POIT met the inclusion
criterial®*,

Included studies. Table 1 details the characteristics of all the studies included in this review. Among the
27 included studies, 12 (44%) were randomised controlled trials. Of the 12 RCTs, comparator arms included
randomisation to placebo (n=6), peanut avoidance (n=3), sublingual OIT (n=1), omalizumab (n=1), or dif-
ferent POIT maintenance doses (n=1). A co-treatment used in conjunction with POIT was employed by 8 (30%)
studies (S2 Table). The majority of included studies (n = 20; 74%) incorporated an OFC as part of the eligibility
criteria. Seventeen (63%) studies incorporated a rush phase as part of their treatment protocol, typically involving
the rapid escalation of doses over 1-day. The target maintenance dose ranged from 125 mg to 5000 mg peanut
protein daily. No significant differences in POIT protocols were evident between controlled and non-controlled
studies (S3 Table).

Substantial heterogeneity was evident with respect to study population (S4 Table). Median age was 8.4 years
and ranged from 4.8 to 14.5 years. Median psIgE ranged from 9.6 to 229 (median 67.5), while SPT ranged from
7 t0 17.6 (median 11).
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Peanut OIT Dose (mg peanut protein) Subjects
Study/Year Blinded Entry OFC | Rush Target Receiving
[Country] RCT | OIT Comparator Co-Treatment | Type Phase | Starting Maintenance Exit OFC oIT
ﬁj’ﬁn"sm“ 2011 1 | No None None DBPCFC |No |05 800 Open 2
ﬁ?ﬁ?noswu 2014 Yes No Peanut Avoidance None DBPCFC No 2 800 DBPCFC 94
Bird 2015 [USA] No No None None DBPCFC No Variable 2000 DBPCFC 11
Bird 2018 [USA] Yes Yes Placebo None DBPCFC | Yes 0.5t0 6 300 DBPCFC 29
Blumchen 2010 | iy | o None None DBPCFC | Yes | Variable 125 DBPCFC* | 23
[Germany]
Blumchen 2019 | g0 | ye Placebo None Open No | Variable 125 or 250 Open 31
[Germany]
Fauquert 2018 Yes | Yes Placebo None DBPCFC |No |2 400 DBPCFC 21
[France]
ﬁj)sfx]a nn 2009 No No None None None Yes 0.1to 50 300 None 28
Symptoms as side effects
Howe 2019 [USA] | Yes No (n=24) or symptoms as Antihistamine None No 1.3 240 None 50
positive signals (n =26)
Jones 2009 [USA] | No No None None None Yes 0.1 to 50 300 Open 39
E‘;ﬁ:’n“;]“ 07 Ino | No Peanut Avoidance Antihistamine | DBPCEC |No | 0.1 800 DBPCEC |39
MacGinnitie 2017 Omalizumab + Oral OIT
[USA] Yes No [n=27] Vs. Oral OIT alone | Omalizumab DBPCFC | Yes 0.5 to 250 2000 Open 35
[n=8]
I[\Ilsfa}fl?on 2018 No No None None Open Yes Variable 1200 or 3000 Open 145
Nagakura 20182 |\, | No None Antihistamine & | ppopc | Yes | Variable 795 OFC* 2
[Japan] Montelukast
I[}I:gzl;ﬁlra 2018b No No None Antihistamine Open Yes Variable 133 OFC* 24
I[\{?;:?ty 2015 Yes No Oral Vs. Sublingual OIT None Open Yes 0.1to6 2000 Open 11
I[\]I;);Z;V]a 2014 No No None None DBPCFC Yes Variable 1750 or 3500 None 18
PALISADE 2018
[North America & | Yes Yes Placebo None DBPCFC | Yes 0.5t06 300 DBPCFC 372
Europe]
Reier-Nilsen 2019 Yes No Peanut Avoidance None DBPCFC No 5orl 5000 None 57
[Norway]
?gé‘:]‘d“ W0 INe [No None Omalizumab | DBPCFC | Yes | 0.05 to 250 4000 DBPCFC | 13
Tang 2015 Yes | Yes Placebo Probiotic’ None Yes | 0.tol2 2000 DBPCFC |31
[Australia]
Tao 2017 .
[Australia] No No None None Open No Boiled 2500 Open 14
?Srss/:l]n ey 2011 Yes Yes Placebo None None Yes 0.1to6 4000 DBPCFC 19
Vickery 2017 . 300mg [n=20] Vs. 3000 mg .
[USA] Yes No [17] maintenance dose None Open Yes 0.05to0 3 300 vs. 3000 DBPCFC 37
0.001 to
Wasserman 2019 No No None None None Yes 10mg/0.002 to 3000 None 270
[USA] 2.05
.05mg
Yu 2012 [USA] No No None None None Yes Variable 4000 None 24
Zhong 2019 No No None Probiotic’ Open No 0.5 3000 Open 9
[Singapore]

Table 1. Characteristics of included peanut oral immunotherapy studies. Abbreviations: RCT, randomised

controlled trial; OIT, oral immunotherapy; OFC, oral food challenge; DBPCFC, double blind placebo controlled
food challenge. *OFC completed after 2 weeks of peanut avoidance. Lactobacillus rhamnosus.

Risk of adverse events resulting in treatment discontinuation. The overall risk of treatment discon-
tinuation due to adverse events was 6.6% (95% CI 4.4-9.0%; I?=48.7%; N = 27 studies, Fig. 1), with no evidence
of publication bias relating to small study effects (p =0.352, S2 Figure). Risk of treatment discontinuation due to
adverse events was lower among studies which included co-treatment alongside POIT (1.4%; 0-5.2%) compared
with studies which used POIT alone (8.5%; 6.5-10.8%; p=0.003) (Table 2, S3 Figure). When stratified according
to co-treatment type, a lower risk of treatment discontinuation due to adverse events was noted among studies
that administered probiotics or antihistamines, but not omalizumab (Table 2, S3 Figure). Following univariate
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%
Author n/N ES (95% Cl) Weight

OPEN LABEL TREATMENT I
Hofmann 2009 1/28 B— 3.6 (0.6,17.7) 3.33

Jones 2009 4/39 -:.— 10.3 (4.1, 23.6) 4,07
Blumchen 2010 4/23 :—.— 17.4 (7.0, 37.1) 2.92
Anagnostou 2011 1/22 -— 4.5 (0.8, 21.8) 2.83
Yu 2012 1/24 — 4.2(0.7,20.2) 3.01
Schneider 2013 113 —I.— 7.7 (1.4,33.3) 1.93
Anagnostou 2014 5/94 .— 5.3(2.3,11.9) 6.12
Nozawa 2014 2/18 —:.— 11.1 (3.1, 32.8) 2.46
Bird 2015 2/11 :—I— 18.2 (5.1,47.7) 1.69
Narisety 2015 3/11 : ——  27.3(9.7,56.6) 1.69
Kukkonen 2017 4/39 -:.— 10.3 (4.1, 23.6) 4.07
MacGinnitie 2017 3/35 B 8.6 (3.0, 22.4) 3.82
Tao 2017 014 I—:— 0.0 (0.0, 21.5) 2.04
Vickery 2017 3/37 -— 8.1(2.8,21.3) 3.95
Nachshon 2018 71145 .- 4.8(2.4,9.6) 7.01
Nagakura 2018a 0/22 .—e— 0.0 (0.0, 14.9) 2.83
Nagakura 2018b 0/24 .—:— 0.0 (0.0, 13.8) 3.01
Howe 2019 0/50 B 0.0 (0.0, 7.1) 4.65
Reier—Nilsen 2019 9/57 | 1 15.8 (8.5, 27.4) 4.96
Wasserman 2019 31/270 :. 11.5(8.2, 15.8) 8.01
Zhong 2019 0/9 I:— 0.0 (0.0, 29.9) 1.44
Subtotal (12 = 48.1%, p = 0.0) <> 6.0 (3.6, 8.9) 75.82

1

1
BLINDED TO TREATMENT !
Varshney 2011 3/19 :—.— 15.8 (5.5, 37.6) 256
Tang 2015 0/31 .—:— 0.0 (0.0, 11.0) 3.55
Bird 2018 4/29 -;—.— 13.8 (5.5, 30.6) 3.40
Fauquert 2018 2/21 —:.— 9.5 (2.7, 28.9) 274
PALISADE 2018 43/372 :. 11.6 (8.7, 15.2) 8.39
Blumchen 2019 2/31 -— 6.5 (1.8,20.7) 3.55
Subtotal (12 = 47.0%, p = 0.1) <|> 8.3 (3.8, 14.1) 24.18

1
Heterogeneity between groups: p = 0.509 :
Overall (12 = 48.7%, p = 0.0); o 6.6 (4.4, 9.0) 100.00

1

1

1

T 1T 17T T T°1
0 10 20 30 40 50 60
Percentage (%)

Figure 1. Proportion of participants experiencing adverse events leading to treatment discontinuation.

meta-regression, a higher risk of treatment discontinuation due to adverse events was associated with higher
baseline peanut specific psIgE (p =0.0059), and a higher percentage of children with asthma (p =0.0402) (S5
Table, S4 Figure).

Adverse events requiring treatment with medications. The overall risk of an adverse event requiring
treatment was 38.3% (25.1-52.4%; 12=79.5%; N = 7 studies, Fig. 2). In subgroup analyses, risk of an adverse
event requiring treatment was higher among studies which included a rush phase (53.7%; 43.4-63.9) compared
with studies which commenced with a slow build-up phase (28.1%; 15.7-42.4%; p=0.005) (Table 3, S5 Figure),
while frequency of adverse events requiring treatment was lower among studies which included co-treatment
alongside POIT (9.2 per 10,000 doses; 3.3-17.9) compared with studies which used POIT alone (19.4 per 10,000
doses; 17.3-21.6; p=0.027) (S6 Table, S6 Figure). Following univariate meta-regression, increasing median age
was associated with reduced risk of adverse events requiring treatment (p < 0.001) (S7 Table, S7 Figure), but did
not appear to influence the frequency (S8 Table, S8 Figure).

The risk of an adverse event requiring treatment was slightly higher across rush (41.5%; 23.1-61.0%:
12=72.0%, N =4 studies), and build-up (43.7%; 33.3-54.5%: [>=0%, N = 3 studies) treatment phases compared
with maintenance (20.9%; 9.7-34.7%: I>=NA%, N = 2 studies) phase (S9 Figure). Similarly, the frequency of an
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Comparison Studies | % (95% CI) ? p value

Overall 27 6.6 (4.4-9.0) 48.7 | NA

Rush Phase

Yes 17 7.3 (4.7-10.3) 47.2 10.532

No 10 5.3(1.8-10.1) 50.1

Co-Treatment
No 20 8.5(6.5-10.8) 17.7 | 0.003
Yes 8 1.4 (0-5.2) 39.5
Antihistamine Alone 3 10.3 (4.1-23.6) NA
Antihistamine + Montelukast | 1 0.0 (0.0-14.9) NA
Omalizumab 2 7.2(0.5-14.9) NA
Probiotic 3 0.0 (0.0-3.9) NA

Maintenance Dose (mg/day)

<1000 14 5.6 (2.8-9.1) 53.8 | 0.328

>1000 12 7.7 (4.1-12.1) 50.4

Entry OFC

DBPCFC 13 9.2 (6.8-12.0) 7.8 0.086

Open 7 3.8(0.7-8.4) 31.9

None 7 4.8 (0.9-10.8) 71.6

Baseline psIgE (kU/L)

<60 10 2.2(0.2-5.7) 41.0 | <0.001

>60 14 10.0 (7.8-12.5) 0.00

Baseline SPT (mm)

<12 11 7.7 (5.1-10.7) 369 | 0.422

>12 9 4.0 (0.3-10.0) 46.3

Table 2. Proportion of participants experiencing adverse events leading to treatment discontinuation according
to study level characteristics. Abbreviations: psIgE, peanut specific IgE; SPT, skin prick test; NA, not applicable.

adverse event requiring treatment appeared highest during the rush (116.7/1000 doses; 50.7-204.6/1000 doses:
12=93.9%, N =4 studies) phase, compared with build-up (31.3/1000 doses; 2.5-88.5/1000 doses: I2=99.0%,
N =3 studies) and maintenance (18.2/1000 doses; 10.6-27.8/1000 doses: 1>=97.9%, N =9 studies) treatment
phases, but these findings were subject to substantial heterogeneity (S10 Figure).

Adverse events requiring treatment with epinephrine.  The overall risk of an adverse event requiring
treatment with epinephrine was 7.6% (4.5-11.4 I?=75.5; N = 26 studies, Fig. 3), while the overall frequency of
adverse events requiring treatment with epinephrine was 0.20 per 10,000 doses (0.08-0.37; I> = 64.4%; N =15
studies). In subgroup analyses, risk of an adverse event requiring treatment with epinephrine was higher among
studies which included a rush phase (11.6%; 8.1-15.6%) compared with studies which commenced with a slow
build-up phase (2.3%; 0.1-6.1%; p=0.001) and was higher among studies employing a target maintenance dose
>1000 mg (13.7%; 9.6-18.3%) compared with <1000 mg (4.0%; 1.1-8.2%; p=10.001) (Table 3, S11 Figure).
Similar findings were evident regarding frequency of adverse events requiring treatment with epinephrine (S6
Table, S12 Figure). Following univariate meta-regression, an increased risk of adverse events requiring treatment
with epinephrine was associated with increasing median baseline peanut specific IgE (p=0.0247) (S7 Table, S13
Figure), while a higher frequency of adverse events requiring treatment with epinephrine was associated with a
higher target maintenance dose and higher baseline SPT (p =0.0243) (S8 Table, S14 Figure).

The risk of an adverse event requiring treatment with epinephrine appeared similar across rush (4.1%; 0.7-
9.3%: I2=51.3%, N =9 studies), build-up (3.2%; 0.0-9.5%: 1> =84.8%, N = 13 studies) and maintenance (3.2%;
0.9-6.4%: I*=53.9%, N = 15 studies) treatment phases (S9 Figure). In contrast, the frequency of an adverse event
requiring treatment with epinephrine was highest during the rush (2.63/1000 doses; 0.00-11.73/1000 doses:
12=64.7%, N = 3 studies) treatment phase, compared with build-up (0.00/1000 doses; 0.00-0.20/1000 doses:
I>=0%, N =7 studies) and maintenance (0.09/1000 doses; 0.00-0.34/1000 doses: I>=37.1%, N = 7 studies) treat-
ment phases (S10 Figure).

Likelihood of reaching target maintenance dose. The overall likelihood of reaching target mainte-
nance dose was 80.9% (95% CI 74.2-86.8%; I> = 86.2%; N = 26 studies, Fig. 4). In subgroup analyses, the pro-
portion reaching target maintenance dose was higher among studies which included co-treatment alongside
POIT (95.0%; 87.6-99.6%) compared with studies which used POIT alone (72.7%; 64.7-80.0%; p = < 0.001)
(S9 Table, S15 Figure). When stratified according to co-treatment type, an increased likelihood of reaching the
target maintenance dose was noted irrespective of the type of co-treatment administered (S9 Table, S15 Figure).
Following univariate meta-regression, a low likelihood of reaching the target maintenance dose was associated
with a higher target maintenance dose (p =0.0088) (S10 Table, S16 Figure).
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%

Author n/N ES (95% Cl) Weight
T
1

OPEN LABEL TREATMENT :
1

Jones 2009 22/39 : — 56.41 (40.98, 70.70) 15.03
1

Anagnostou 2014 18/94 —— ! 19.15 (12.47, 28.25) 16.95
1

Kukkonen 2017 16/39 —:I— 41.03 (27.08, 56.58) 15.03
1

Tao 2017 2114 —I—:- 14.29 (4.01, 39.94) 11.26
1

Vickery 2017 20/37 :—I— 54.05 (38.38, 68.96) 14.88

Subtotal (1"2 = 85.6%, p = 0.00) <> 36.69 (19.76, 55.38) 73.15
1
|
1

BLINDED TO TREATMENT :
1

Varshney 2011 9/19 —:—I— 47.37 (27.33, 68.29) 12.53
1

Blumchen 2019 12/31 —I.— 38.71 (23.73, 56.18) 14.32

Subtotal (I"2=.%,p=.) 0 41.94 (28.30, 56.18) 26.85
1
|
1

Heterogeneity between groups: p = 0.651 H

Overall (2 =79.50%, p = 0.00); <> 38.33 (25.13, 52.40) 100.00

1
1
|
1
T T T T T T
0 20 40 60 80 100
Percentage (%)

Figure 2. Proportion of participants experiencing adverse events requiring treatment.

Likelihood of passing supervised exit OFC. The overall likelihood of reaching the end of the study and
passing a supervised exit oral food challenge was 68.9% (63.5-74.1%; I> = 53.0%; N =17 studies, Fig. 5). In sub-
group analyses, the likelihood of passing a supervised food challenge was higher among studies which included
co-treatment alongside POIT (78.7%; 68.8-87.3%) compared with studies which used POIT alone (65.6%; 58.5-
72.3%; p=0.035, S9 Table, S17 Figure). When stratified according to co-treatment type, an increased likelihood
of passing a supervised food challenge was noted among studies that administered probiotics or omalizumab, but
not antihistamines (S9 Table, S17 Figure). Following univariate meta-regression, a higher likelihood of passing
a supervised food challenge was associated with higher baseline SPT (p =0.0058) (S10 Table, S18 Figure). In a
sensitivity per-protocol analysis, the overall likelihood of passing a supervised oral food challenge and the end
of POIT treatment among those able to tolerate the maintenance dose was 88.8% (83.2-93.5%; I*=68.2) (S19
Figure).

Discussion

This systematic review and meta-analysis of almost 1,500 peanut allergic patients who received POIT among
27 controlled and non-controlled studies quantifies the risk and frequency of serious adverse events associated
with treatment. While POIT appears effective in achieving the immunological goal of desensitisation in large
proportion of subjects, serious adverse events lead to treatment failure in 1 in 15 subjects. Further, potentially
life-threatening reactions requiring treatment with epinephrine are experienced by approximately 1 in 13 subjects
throughout all stages of treatment. While the risk of potentially life-threatening reactions appeared similar across
treatment phases, the frequency of epinephrine use was low once subjects reached the long-term treatment phase.
Most notably, we identified modifiable treatment protocol related factors such as the elimination of a rush phase,
aiming for a lower target maintenance dose, or use of co-treatments in addition to POIT, that could substantially
improve the safety and efficacy of treatment regimens and warrant evaluation in future clinical trials.

Our study findings significantly expand upon those of the recent meta-analysis published by Chu et al.'?,
through including an additional 15 studies and data on more than twice the number of participants receiving
POIT. Despite differences in inclusion of controlled and non-controlled studies, Chu et al. observed an absolute
risk of adverse events resulting in treatment discontinuation of 6.1% (2.9-12.9) compared to our observed risk
0f 6.6% (4.4-9.0%). Similarly, our observed risk of epinephrine use of 7.6% (4.5-11.4%) was similar to the risk of
8.2% (4.7-14.2%) reported by Chu et al. A major point of difference to the previous meta-analysis by Chu et al.
was the extraction of data pertaining to the frequency of adverse events. Examination of these data revealed that,
while the risk of serious adverse events to POIT may appear high at up to 39.4%, the frequency with which they
occur is quite low, with 11.3 per 1,000 doses (5.4-19.5) resulting in adverse events requiring medication ther-
apy and 0.2 per 1,000 doses (0.08-0.37) resulting in epinephrine use. Lastly, in their summary of findings table
Chu et al. report an observed anticipated absolute treatment effect of passing a supervised exit OFC following
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Risk of Adverse Event Requiring Treatment Risk of Adverse Event Requiring Epinephrine
Comparison Studies ‘ % (95% CI) ‘ 2 ‘ pvalue | Studies ‘ % (95% CI) ‘ I ‘ p value
Overall

7 [383(25.1-524) [795 [NA  [26 [76(a5-114) [755 [NA
Rush Phase
Yes 3 53.7 (43.4-63.9) | NA 0.005 17 11.6 (8.1-15.6) | 57.8 0.001
No 4 28.1(15.7-42.4) | 68.9 9 2.3(0.1-6.1) 53.2
Co-Treatment
Yes 1 41 (27.1-56.6) NA NA 7 6.6 (1.9-13.2) 52.7 0.677
No 6 37.8 (22.4-54.5) | 826 20 8.0 (4.3-125) |77.4
Intervention Blinding
Yes 2 41.9(28.3-562) |NA | 0651 |6 73(25-13.7) |59.4 |0.825
No 5 36.7 (19.8-55.4) | 85.6 20 7.9 (3.9-12.8) 78.8
Maintenance Dose (mg/day)
<1000 5 40.5 (24.6-57.5) | 82.7 0.880 13 4.0(1.1-8.2) 74.8 0.001
>1000 3 38.0 (16.2-62.3) | NA 14 13.7(9.6-18.3) | 37.7
Entry OFC
DBPCFC 2 24.9(17.8-32.8) |NA 0.001 13 6.8(3.2-11.4) 63.7 0.784
Open 3 37.1(17.7-58.6) | NA 6 6.1(02-16.7) | 79.1
None 2 53.5(40.3-66.5) | NA 7 10.3 (3.2-20.2) | 82.8
Baseline psIgE (kU/L)
<60 3 28.6 (7.9-55.1) NA 0.215 10 2.8 (0.4-6.5) 43.7 0.018
>60 4 46.1 (37.3-55.0) |0 14 9.1 (5.7-13.2) 46.0
Baseline SPT (mm)
<12 5 38.6 (24.0-54.2) |79.2 NA 11 7.1(3.3-12.1) 76.4 0.548
>12 1 14.3 (4.0-39.9) NA 8 8.3(3.3-14.9) 314

Table 3. Risk of different types of adverse events according to study characteristics. Abbreviations: OFC, oral
food challenge; DBPCEC, double blind placebo controlled food challenge; psIgE, peanut specific IgE; SPT, skin
prick test.

POIT of 39.7% (21.8-72.3%), based on the corresponding risk ratio of 12.42 (6.82-22.61) generated from their
meta-analysis'?. This substantially differs from the reported prevalence of passing a supervised exit OFC follow-
ing POIT of 56% (n=320/574)'?, based on the crude data included in their-meta-analysis. A second issue is their
inclusion of an unpublished study (NCT01324401 [PNOIT]; 2018) that performed the exit OFC one month after
treatment avoidance. This study provided the lowest risk estimate for passing a supervised exit OFC (RR 3.30;
0.60-18.23) and therefore lowered the overall risk estimate, but was not eligible for inclusion as it was evaluating
sustained unresponsiveness. In contrast, our meta-analysis demonstrated a higher overall pooled likelihood of
passing a supervised exit OFC of 69.1% (58.1-79.1%) among blinded RCTs and 68.9% (62.1-75.4%) among
open-label studies. Determining the true expected treatment effect should be the focus of future studies as this is
likely to be a key factor influencing decision making regarding POIT.

Despite investigating more than 10 study-level factors in sub-group analyses, Chu et al. identified that only the
requirement for failing an entry OFC as an entry criterion was associated with an increased risk of anaphylaxis
during POIT'2 The inability to detect additional associations is likely the result of inadequate statistical power.
This is in contrast to the novel findings of our meta-analysis where use of an initial rush phase was consistently
associated with an increased risk of serious adverse events, while aiming for a higher target maintenance dose
was associated with an increased risk for epinephrine use. Further, use of co-treatment in addition to POIT was
associated with a reduction in adverse events resulting in treatment discontinuation.

Only three RCTs have been undertaken to examine the effects of different approaches to POIT. These include
different target maintenance doses (300 mg or 3000 mg peanut protein daily)*?, use of co-treatment (omalizumab
vs. placebo)®, or changing psychological mindset regarding symptoms associated with POIT?”. While these
studies, which recruiting between 35 to 50 patients, provided some promising evidence that targeting a lower
target maintenance dose, utilising a co-treatment, or providing a psychological intervention may reduce the risk
and frequency of adverse events, they were insufficiently powered to detect any clinically significant differences.
Notably, we were able to overcome this limitation of relying on single studies by pooling data across studies in the
largest meta-analysis undertaken on POIT to date.

Few previous studies have attempted to evaluate patient-level factors associated with the risk of adverse events
during POIT, including three trials using individual patient data’”***¢ and one meta-analysis'>. Two studies
examined differences in patient characteristics according to frequency of overall adverse events or epinephrine
use*>*, Findings have been largely inconsistent, with one study demonstrating that rhinitis, asthma, and base-
line SPT were all associated with an increased risk of adverse events*®, while the other demonstrated that higher
baseline psIgE was associated with an increased risk of epinephrine use*. In the meta-analysis by Chu et al., only
increasing age was associated with an increased risk of serious adverse events'2. We observed an increased risk of
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%

Author n/N ES (95% Cl) Weight
T
OPEN LABEL TREATMENT 1
Hofmann 2009 4/28 -;—I— 14.3 (5.7, 31.5) 3.75
Jones 2009 4/39 - 10.3 (4.1, 23.6) 4.19
Blumchen 2010 0/23 I—:— 0.0 (0.0, 14.3) 3.47
Anagnostou 2011 0/22 B 0.0 (0.0, 14.9) 341
Yu 2012 3/24 —:.— 12.5 (4.3, 31.0) 3.53
Schneider 2013 2/13 +.— 15.4 (4.3,42.2) 2.65
Anagnostou 2014 1/94 .— ! 1.1(0.2,5.8) 5.08
Nozawa 2014 2/18 —;-I— 11.1(3.1,32.8) 3.12
Bird 2015 111 B —— 9.1 (1.6, 37.7) 2.41
Narisety 2015 4/11 : L 36.4 (15.2, 64.6) 2.41
Kukkonen 2017 3/39 —— 7.7 (2.7, 20.3) 4.19
MacGinnitie 2017 5/35 -:—.— 14.3 (6.3, 29.4) 4.05
Tao 2017 0/14 -:— 0.0 (0.0, 21.5) 2.75
Vickery 2017 1/37 —— 2.7 (0.5, 13.8) 412
Nachshon 2018 25/145 | - 17.2 (12,0, 24.2) 5.36
Nagakura 2018a 3/22 :—.— 13.6 (4.7, 33.3) 3.41
Nagakura 2018b 1/24 -.JI— 4.2 (0.7,20.2) 3.53
Howe 2019 0/50 B— 0.0 (0.0, 7.1) 4.48
Reier-Nilsen 2019 6/57 -:-.— 10.5 (4.9, 21.1) 4.62
Wasserman 2019 63/270 | - 23.3(18.7,28.7) 5.64
Subtotal (12 = 78.8%, p = 0.0) <> 7.9 (3.9, 12.8) 76.16
1
BLINDED TO TREATMENT :
Varshney 2011 2/19 —i-.— 10.5 (2.9, 31.4) 3.20
Tang 2015 3/31 —— 9.7 (3.3, 24.9) 3.89
Bird 2018 1/29 -.-:— 3.4(0.6,17.2) 3.80
Fauguert 2018 2/21 - 9.5(2.7,28.9) 3.34
PALISADE 2018 52/372 . 14.0 (10.8, 17.9) 5.73
Blumchen 2019 0/31 .—:— 0.0 (0.0, 11.0) 3.89
Subtotal (12 = 59.4%, p = 0.0) <> 7.3(2.5,13.7) 23.84
:
Heterogeneity between groups: p = 0.825 !
Overall (12 = 75.5%, p = 0.0); <> 7.6 (4.5,11.4) 100.00
1
1
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Figure 3. Proportion of participants experiencing adverse events requiring treatment with epinephrine.

adverse events among studies with a higher proportion of participants with rhinitis, while a higher proportion of
participants with eczema and higher median age were associated with increased risk of adverse events requiring
treatment. Further, our meta-analysis provides evidence suggesting that both higher baseline psIgE and SPT may
increase the risk of adverse events during POIT, but each of these findings requires clarification in further studies.

Strengths of our meta-analysis include the thorough literature search, inclusion of data from controlled and
non-controlled studies, and use of appropriate statistical methods for pooling prevalence data and undertaking
meta-regression analyses. Our study also has some limitations. Because this is a study-level analysis, it is not pos-
sible to make inferences regarding which individual patients are at higher risk of adverse events related to POIT.
Confidence intervals for pooling risk estimates include both between-study and within-study variations, and
should be interpreted cautiously. Future studies pooling individual patient data could overcome such limitations.
A high level of heterogeneity was observed across some study outcomes, which we attempted to take into account
using random effects models, and explored through performing subgroup comparisons. An additional limitation
was the incomplete reporting of data on some outcomes or study-level characteristics across studies. For example,
less than half of included studies separated adverse event data according to treatment phase. Further, definitions
of adverse events varied across studies. Some studies reported adverse events regardless of severity, while others
restricted reporting to those considered to be moderate or severe. Greater efforts should be made to standardise
reporting of adverse events in future clinical trials to facilitate pooling of data. Lastly, in some situations the study
protocol was modified part way during the study®*>*, with outcomes data reported for participants overall,
rather than separated according to use of different treatment protocols.
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Hofmann 2009 20/28 —— 71.4 (52.9, 84.7) 3.88
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Wasserman 2019 211/270 -.I- 78.1(72.8,82.7) 4.86
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1
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Varshney 2011 16/19 —:.— 84.2 (62.4, 94.5) 3.51
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Figure 4. Proportion of participants able to reach target maintenance dose.

While the risk of severe adverse reactions requiring treatment with epinephrine might appear high at 7.6%,
this must be balanced against the benefits of POIT in providing protection against accidental peanut ingestion. A
longitudinal study of a population of children who had developed peanut allergy before the age of 4 years revealed
that, of the children with initial non-life-threatening reactions, 44% had at least one potentially life-threatening
reaction during follow-up?’. Based on this meta-analysis, once children reached the long-term maintenance
phase of POIT, the risk of experiencing a significant adverse event requiring treatment with epinephrine was
3.2%, while the frequency was extremely low at 9 episodes per 100,000 doses.

Our findings are novel and identify modifiable study protocol related factors that can guide development
of future treatment protocols that are safer and more effective. Given the current evidence that OIT is superior
to placebo in achieving the immunological goal of desensitisation, future clinical trials should be focused on
improving treatment protocols with the aim of improving safety, while maintaining high levels of efficacy. While
expense and administration-related challenges associated with the use of omalizumab as a co-treatment may
prohibit widespread adoption in clinical practice, we observed evidence that lower cost co-treatments such as use
of oral antihistamines or probiotics were also associated with improved treatment-related outcomes. The specific
value of these co-treatments should be evaluated in appropriate clinical trials. Further, in situations where POIT
is currently offered to patients, our study provides significant information regarding not only the risk, but also
frequency, of adverse events and related outcomes.

Lastly, an interesting observation relating to various treatment protocols was the inclusion of various rec-
ommendations made regarding dosing restrictions aiming to minimise the risk of potential adverse events. For
example, some studies recommend avoiding exercise within 3 hours of dosing®®, avoiding a hot shower or bath
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Figure 5. Proportion of participants able to complete peanut oral immunotherapy and pass supervised exit oral
food challenge.

for up to 4hours following dosing?, or avoiding dosing during episodes of illness such as respiratory infections*,
or during menstruation®. Notably, no studies evaluated patient adherence to such treatment recommendations.
Further, reporting of potential attenuating risk factors at the time of adverse event occurrence is very limited
and inconsistent across studies. This means that based on included studies it is not possible to evaluate whether
adherence to such treatment recommendations actually alters treatment outcomes. Given the lack of high-quality
data regarding the relationship between such factors and the occurrence of adverse events, as well as underlying
biological mechanisms, such recommendations should be the focus of future research.

In conclusion, while the majority of children undergoing POIT are able to be effectively desensitised and are
protected from accidental peanut ingestion, this study provides promising evidence that certain modifications to
existing treatment protocols could significantly improve treatment safety and efficacy. In particular, modifications
to POIT treatment protocols, such as the avoidance of a rush phase, lower target maintenance doses, or use of
co-treatments, warrant appropriate evaluation in future clinical trials, as well as further studies identifying those
at greatest risk of experiencing serious adverse events.

Data availability
All data generated and analysed during the study are included in this published article.
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S1 Table. PRISMA checklist for systematic reviews and meta-analyses

Section/topic _# | Checklist item

Reported in
manuscript

TITLE

Title 1 | Identify the report as a systematic review, meta-analysis, or both. | Title

ABSTRACT

Structured 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility | Abstract

summary criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations;
conclusions and implications of key findings; systematic review registration number.

INTRODUCTION

Rationale 3 | Describe the rationale for the review in the context of what is already known. Introduction/1-4

Objectives 4 | Provide an explicit statement of questions being addressed with reference to participants, interventions, Introduction/4
comparisons, outcomes, and study design (PICOS).

METHODS

Protocol and 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, Methods/1

registration provide registration information including registration number.

Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years Methods/2
considered, language, publication status) used as criteria for eligibility, giving rationale.

Information 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to Methods/1

sources identify additional studies) in the search and date last searched.

Search 8 | Present full electronic search strategy for at least one database, including any limits used, such that it could S1 Appendix
be repeated.

Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if Methods/2
applicable, included in the meta-analysis).

Data collection 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any Methods/3-4

process processes for obtaining and confirming data from investigators.

Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions | Methods/4
and simplifications made.

Risk of bias in 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this | Methods/4

individual studies was done at the study or outcome level), and how this information is to be used in any data synthesis.

Summary 13 | State the principal summary measures (e.g., risk ratio, difference in means). Methods/5

measures




Synthesis of

14

Describe the methods of handling data and combining results of studies, if done, including measures of

results consistency (e.g., IZ) for each meta-analysis.

Risk of bias 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, Methods/5

across studies selective reporting within studies).

Additional 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, Methods/6

analyses indicating which were pre-specified.

RESULTS

Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for Results/1; S1
exclusions at each stage, ideally with a flow diagram. Figure

Study 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up Table 1; S4 Table

characteristics period) and provide the citations.

Risk of bias within
studies

19

Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).

Not reported
individually

Results of
individual studies

20

For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.

Fig 1-4; S3,5, 7, 9,
10, 13, 14, 17, 19

Synthesis of

21

Present results of each meta-analysis done, including confidence intervals and measures of consistency.

Fig 1-4; S3,5, 7, 9,

results 10,13, 14,17,19

Risk of bias 22 | Present results of any assessment of risk of bias across studies (see Item 15). Fig 1-4; S3, 5, 7, 9,

across studies 10,13, 14,17,19

Additional 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item | Results/ Table S5,

analysis 16]). 6,7,8,9,10,11

DISCUSSION

Summary of 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their Discussion/1

evidence relevance to key groups (e.g., healthcare providers, users, and policy makers).

Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete Discussion/ 10-11
retrieval of identified research, reporting bias).

Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for future Conclusion/1
research.

FUNDING

Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders

for the systematic review.

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7):
€1000097. doi:10.1371/journal.pmed1000097




S1 Appendix. Summary of search strategy
MEDLINE

Lo

Peanut Hyper sensitivity/
Peanut allerg*.mp
Peanut-allergic.mp
Peanut.mp
10R20OR30R4
Desensitization, immunol ogic/
Desensiti*.mp

I mmunother apy/

. lmmunotherapy.mp

10.6 OR70OR80OR9

11. 5AND 10

© o N OALODN

EMBASE

1. ‘peanut hypersensitivity’/exp OR ‘peanut allerg*” OR ‘peanut-allergic’ OR
‘peanut’/exp AND [embase] /lim

2. ‘desensiti*’/exp OR ‘immunotherapy’ AND [embase]/lim

3. #1 AND #2 AND [humans]/lim

Web of Science

TS=(“peanut hypersensitivity” OR “peanut allerg*” OR “peanut-allergic” OR peanut) AND
TS=("immunotherapy” OR "desensiti*")



S1 Figure. PRISMA search flow diagram

Identification

Screening

Eligibility

Included

2694 records were identified from MEDLINE (352),
EMBASE (1157), WEB OF SCIENCE (1185).

A

1736 records after duplicates removed

'

1736 titles screened

Removed: 1680 on abstract-review,
and 23 identified as abstracts of
articles already included.

\4

\ 4

33 titles retrieved for full text review

6 articles excluded for:
- Duplication of data reported
elsewhere (4)
- Review article (1)
- Study protocol (1)

A

v

27 articles were found eligible

\4

27 included in the meta-analysis




S2 Figure. Funnél plots

(A) Risk of treatment discontinuation due to adverse events

Funnel plot with pseudo 95% confidence limits
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(C) Risk of adverse events requiring treatment with epinephrine
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Funnel plot with pseudo 95% confidence limits
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(E) Frequency of doses resulting in treatment with epinephrine

se(ES)
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(F) Likelihood of reaching target maintenance dose
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Funnel plot with pseudo 95% confidence limits
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(G) Likelihood of reaching the end of the treatment protocol and passing a supervised oral food
challenge

Funnel plot with pseudo 95% confidence limits
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S3 Figure. Forest plots - Adverse Event Causing Treatment Discontinuation
(A) Rush Phase
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(C) Co-Treatment Type
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(D) Target Maintenance Dose
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Nozawa 2014 218 A 11.1 (3.1, 32.8) 2.46
Bird 2015 2/11 {—I— 18.2(5.1,47.7) 1.69
Narisety 2015 311 | —————  27.3(9.7,56.6) 1.69
Kukkonen 2017 4139 - 10.3 (4.1, 23.6) 4.07
MacGinnitie 2017 3/35 - 8.6(3.0,22.4) 3582
Tao 2017 o014 - 0.0 (0.0, 21.5) 204
Vickery 2017 3137 -i— 8.1(2.8,21.3) 3.95
Nachshon 2018 71145 B 48(2.4,9.6) 7.01
Nagakura 20182 022 — 0.0 (0.0,14.9) 2.83
Nagakura 2018b 0124 B 0.0(0.0, 13.8) 301
Howe 2019 0150 3 0.0 (0.0,7.1) 4.65
Reier-Nilsen 2019 aI57 ' 15.8 (8.5, 27.4) 2.96
Wasserman 2019 311270 _ 115 (8.2,15.8) 8.01
Zhong 2019 019 —_ 0.0(0.0,29.9) 144
Subtotal (12 = 48.1%, p = 0.0) [ 6.0 (3.6,8.9) 75.82
i
BLINDED TO TREATMENT '
Varshney 2011 3/19 A 15.8 (5.5, 37.6) 2.56
Tang 2015 031 0.0(0.0,11.0) 355
Bird 2018 4129 13.8 (5.5, 30.6) 3.40
Fauquert 2018 2/21 9.5(2.7,28.9) 2.74
PALISADE 2018 43/372 11.6 (8.7, 15.2) 8.39
Blumchen 2019 231 6.5(1.8,20.7) 355
Subtotal (12 = 47.0%, p = 0.1) 8.3(38,14.1) 2418
Heterogeneity between groups: p = 0.509
Overall ("2 = 48.7%, p = 0.0); 6.6 (4.4,9.0) 100.00

0 10 20 30 40 50 60

Percentage (%)

(G) Baseline Peanut Specific IgE (median)
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Study ES (85% CI) Weight Subjects
<60 kUL i
Anagnostou 2011 --_— 45(0.8,218) 3.42 22
Anagnostou 2014 53({23,11.9) 6.88 a4
Nozawa 2014 - 11.1(3.1,32.8) 299 18
Bird 2015 —a— 18.2(5.1, 47.7) 210 11
Tang 2015 - 0.0 (0.0,11.0) 421 31
Tao 2017 L 0.0 (0.0, 21.5) 251 14
\ickery 2017 —-— 8.1(2.8 21.3) 465 37
Nagakura 2018a — 0.0(0.0, 14.9) 3.42 22
Magakura 2018b — 0.0{0.0, 13.8) 361 24
Howe 2018 [ 0,0(0.0,7.1) 539 50
Subtotal ("2 = 41.0%, p = 0.1) O: 22(02.57) 3917
>=80 kl/L :
Hofmann 2008 -.-Il—— 36 (06, 17.7) a7 28
Jones 2008 —E— 103 (4.1, 23.6) 478 k]
Blumchen 2010 —— 174 (7.0, 37.1) 352 23
\arshney 2011 —a— 158 (5.5, 37 6) 310 19
Yu 2012 44— 42(07,202) 361 24
Schneider 2013 —h— 7.7(1.4.33.3) 237 13
Narisety 2015 | ——ee  27.3{0.7, 56.6) 210 1
Kukkonen 2017 R 10.3 (4.1, 23.6) 478 3
MacGinnitie 2017 -i-—- 86(3.0,22.4) 451 a5
Bird 2018 JI—.— 13.8 (5.5, 30.6) 405 29
Fauquert 2018 95(2.7.28.9) 332 21
PALISADE 2018 ! 11.6 (8.7, 15.2) 5.00 arz
Blumchen 2019 —-— 6.5(1.8, 20.7) 421 kil
Reier-Nilsen 2019 : —— 158 (8.5, 27.4) 571 5T
Znong 2019 -—— 0.0 (0.0, 20.8) 1.80 9
Subtotal ("2 = 0.0%, p = 0.8) :() 10.0 (7.8, 12.5) 60.83
Heterogeneity between groups: p = 0.000 :
Overall {*2 = 47.0%, p = 0.0); 0 6.4 (4.0,9.3) 100.00
:
| I | | 1 | 1
0 10 20 30 40 S50 60
Percentage (%)
(H) Baseline SPT (median)
%
Study ES (95% CI) Weight Subjects
1
>12 mm 1
Yu 2012 -.— 4.2 (0.7, 20.2) 4.02 24
Schneider 2013 - 7.7(14,333) 253 13
Narisety 2015 | L 27.3(9.7, 56.6) 221 1
Tang 2015 .—f— 0.0 (0.0, 11.0) 4.79 k3l
Tao 2017 [ — 0.0 (0.0, 21.5) 268 14
Bird 2018 —— 138(55 306) 458 29
Fauquert 2018 —:-.— 95(2.7 28.9) 365 21
Nagakura 20185 B 0.0 (0.0, 13.8) 4.02 24
Zhong 2018 | 0.0 (0.0, 29.9) 1.88 9
Subtotal (I°2 = 46.3%, p = 0.1) (’? 4.0 (0.3, 10.0) 30.37
]
<=12mm :
Anagnostou 2011 L — 4.5 (0.8, 21.8) 378 22
Varshney 2011 ';_._ 15.8 (5.5, 37.6) 339 19
Anagnostou 2014 | = 53(2.3,11.9) 8.63 94
Kukkonen 2017 —— 10.3 (4.1, 23.6) 5.53 39
MacGinnitie 2017 - 8.6(3.0,22.4) 518 35
Vickery 2017 r 8.1(2.8,213) 5.36 37
Nachshon 2018 4.8(24,96) 10.04 145
Nagakura 2018a — 0.0 (0.0, 14.9) 3.78 22
PALISADE 2018 ! '! 11.6 (8.7, 15.2) 12.31 372
Blumchen 2019 6.5(1.8,20.7) 479 31
Reier-Nilsen 2019 —i— 15.8(8.5,274) 686 57
Subtotal (I°2 = 36.9%, p =0.1) Q 7.7(5.1,10.7) 69.63
1
Heterogeneity between groups: p = 0.42
Overall (I"2 = 42.4%, p = 0.0); $ 6.3(3.9,9.0) 100.00

I I I I I I I
0 10 20 30 40 50 60

Percentage (%)
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A Figure. Meta-regression bubble plots - Adverse Event Causing Treatment Discontinuation
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Rush Phase

Study

No Initial Rush Phass
Anagnastou 2014
HKukkonen 217

Tao 2017

Blumechen 2014

Submotal (12 =66 8%, p = 0.02)

Used Initial Rush Fhase
Jones 2009

WVarshney 2011

ickery 2017

Suntotal (2= % p— )

Hererngeneity hetween groups p =0 005

Cwerall (1#2 - 78 50% p - 000)

FR (95% CI)

1915 (12 47, 28.25)
4103 (27 08, 56 58)
1429 (4.01, 33.94)

BT (2DT3I, 56.18)
20.12 (15.65, 42.43)

56.41 (40.08, 70.70)
47.37 (27.33, 68.28)
54 045 (38 38, 63 96)

5372 (4342, GI.8T)

3833 (2513, 52.40)

S5 Figure. Forest plots - Risk of Adverse Events Requiring Treatment
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(B)

(€)

Co-Treatment

Ya
Study ES (95% CI) Weight
T
Na Co-Treatment |
Jones 2009 i+ 56.41 (40.98, 70.70) 15.03
Varshney 2011 _E_._ 47.37 (27.33, 68.29) 12.53
Anagnostou 2014 —a— i 19.15 (12.47, 28.235) 16.95
Tao 2017 —— 14.29 (4.01, 30.94) 11.26
Vickery 2017 E—'.—" 54.05 (38.28, 68.96) 14.88
Blumchen 2019 — 38.71 (2373, 56.18) 14.32
Subtotal (12 = 82.6%, p = 0.00) <> 37.84 (22.40, 54.57) 84.97
I
Co-Treatment i
Kukkonen 2017 -—:.'—-‘ 41.03 (27.08, 56.58) 15.03
I
i
i
|
Heterogeneity between groups: p = 0.791 i
Overall (12 = 79.50%, p = 0.00); <> 38.33 (25.13, 52.40) 100.00
|
T T T T T T 1
0 10 20 30 40 50 €60 70 80 90100
Percentage (%)
Target Maintenance Dose
%
Study ES (95% CI) Weight
i
Target Maintenance = 1000 mg/day |
Varshney 2011 —_— 47.37 (27.33,68.29) 1135
Tao 2017 —I—i 14.29 (4.01, 39.94) 10.15
Vickery 2017b —:'—-I—' 52.94 (30.96, 73.83) 10.92
Subtotal (152=.%, p=.) <_ij> 37.97 (16.23, 62.27) 3242
|
Target Maintenance < 1000 mg/day |
Jones 2009 i+ 56.41 (40,98, 70.70) 13.72
Anagnostou 2014 - i 19.15 (12.47, 28.25) 15.56
Kukkonen 2017 —a— 41,03 (27.08, 56.58) 13.72
Vickery 2017a —E—I— 55.00 (34.21, 74.18) 11.54
Blumchen 2019 —a— 38.71 (23.73, 56.18) 13.04
Subtotal (1*2 = 82.7%, p = 0.00) -<T> 40.53 (24.60, 57.49) 67.58
|
l
Heterogeneity between groups: p = 0.880 !
Overall (12 = 76.11%, p = 0.00); <> 39.62 (27.06, 52.86) 100.00

| B = = T e = et

T

0 10 20 30 40 50 60 70 80 90100

Percentage (%)
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(E)

%

Study ES (95% Cl) Weight
i
Entry Challenge - DBPCFC 1
Anagnostou 2014 - 19.15(12.47, 28.25) 16.95
Kukkonen 2017 —':.— 41.03 (27.08, 56.58) 15.03
Subtotal ("2 = %, p=.) <ol 24.93 (17.83, 32.75) 31.98
i
|
No Entry Challenge E
Jones 2008 —a— 56.41 (40.98, 70.70) 15.03
Varshney 2011 —'v—'l'— 47.37 (27.33, 68.29) 12.53
Subtotal ("2 = %, p=.) <> 53.50 (40.31, 66.46) 27.56
i
Entry Challenge - Open E
Tao 2017 —a—t 14.29 (4.01, 30.94) 11.26
Vickery 2017 — e 54.05 (38.38, 68.96) 14.88
Blumchen 2018 —+— 38.71 (23.73, 56.18) 14.32
Subtotal (*2= %, p=.) sl 37.06 (17.73, 58.64) 40.46
i
Heterogeneity between groups: p = 0.001 :
Qverall (1*2 =79.50%, p = 0.00); <‘:> 38.33(25.13, 52.40) 100.00
i
I S L L
0 10 20 30 40 50 60 70 80 90100
Percentage (%)
Entry Oral Food Challenge
Baseline Peanut Specific IgE (median)
%
Sludy ES (95% CI) Weight
650 kUL :
Anagnosiou 2074 i i 1915 {1247, 28.23) 18.95
Tao 2017 —I—‘- 14.29 {4.01, 39.94) 11.26
Vickery 2017 :—I— 2405 (38,38, 68.56) 14.88
Sublolel (2= %, p=) ”/\_::}' 2859 /.59, 55.11) 4308
|
=60 kUL :
Jones 2009 —— 55.41 (40.9€, 70.70) 15.03
Varshney 201" —é—I— 47 57 (27 33, 68.29) 12.55
Kukkonen 2017 —'F— 41 03 (27 08, 56 58) 1503
Blumchen 2013 —I— 3871 {2373, 56.18) 14.52
Subtotal {17 =0 0%, p=045) K::) 48 06 (37 30, 54 83) 5692
1
Heterogeneity befwsan groups p=102315 E
Querall {I*? = 7AE0%, p=000) <> 38 33 (7513, 52 40) 10000

a

‘0 20 30 40 50 &0 7O &0 50 100

Parcantage (%)
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(F)

Baseline SPT (median)

Srudy

=12 mn

Tao 2017

<=12 mm
Varshney 2011
Anaganeton 2074
Kokkanen 2017
Wockery 2017

B umchen 2078

Subtatal {147 = 78 7%, 5 - 0 00)

Ileterozensity between groups: p = 0.083

Ouerall (%7 = 76 63%  p - 0 00)

E5 (5% CI)

14.29 (.01, 39.94)

AT.37 (27,33, 6E.28)
1815 (12 47 26 25)
4703 (77 08 _GE LHB)
54.05(38.38, 68.98)
3371 (2373 56.18)

33 56 (74 03 54 16)

35 17 (71 96, 48 56)

Weight

12383

14.53

2035

17.57

1684

A7 O7

100 00

(=1

10

T T s D N
20 30 A0 5O 60 70 BO 90 10C
Percentage (%)
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S6 Figure. Forest plots - Frequency of Adver se Events Requiring Treatment
(A) Rush Phase

Frequency of Adverse Events Requiring Treatment - Rush

%
Study ES (95% CI) Weight
1
No Initial Rush Phase !
Anagnostou 2011 | —&— 35.3(31.6, 39.5) 12.48
Anagnostou 2014 L E 3.5(2.8,4.5) 12.56
Blumchen 2019 [ i 19(12,28) 12.53

Subtotal (2= %, p =) S —— 9.4(03,31.1) 37.57

Used Initial Rush Phase

1

.

.

|
Hofmann 2009 - 6.9 (5.5,8.6) 12.51
Jones 2009 - 7.5(6.2,9.0) 12.55
Blumchen 2010 - 13.2(10.7, 16.3) 12.43
Nagakura 2018a i—l— 14.5(12.0,17.3) 12.47
Nagakura 2018b . —- 246 (21.5,28.2) 12.48

Subtotal (12 = 97.2%, p = 0.0) 12,6 (7.3,19.3) 62.43

Heterogeneity between groups: p = 0.723

1
1
1
|
Overall (12 = 89.0%, p = 0.0); <:7:> 11.3 (5.4, 19.5) 100.00
1
1
1
1

T T T T T
10 20 30 40
N/1,000 Doses



(B)

(€)

Co-Treatment

%
Study ES (95% Cl) Weight
No Co-Treatment :
Hofmann 2009 - | 6.9 (5.5, 8.6) 12.51
Jones 2009 - | 7.5(6.2,9.0) 12.55
Blumchen 2010 +._ 13.2 (10.7, 16.3) 12.43
Anagnostou 2011 : —&— 353 (316, 39.5) 12.48
Anagnostou 2014 [ 3 ! 35(28,45) 12.56
Blumchen 2019 L ] i 1.9(1.2,2.8) 12.53
Subtotal (1"2=99.0%, p=0.0) <:':> 9.2(3.3,17.9) 75.06
|
Co-Treatment :
1
MNagakura 2018a el 14.5(12.0, 17.3) 12.47
Nagakura 2018b ' —-— 24.6(215,28.2) 12.48
i
Subtotal (1"2=.%, p=) O 19.4 (17.3,216) 24.94
|
1
Heterogeneity between groups: p = 0.027 i
Overall (12 =99.0%, p=0.0); <:> 11.3 (5.4, 19.5) 100.00
T T T T T
0 10 20 30 40
N/1,000 Doses
Target Maintenance Dose
£
Study ES (85% CI) Weight
1
]
Target Maintenanee < 1000 mg/day .
Hofmann 2009 - : 6.9(55.8.6) 12.51
Jones 2009 - i 7.506.2.9.0) 12.55
Blurnchen 2010 -;-I— 132{10.7, 16.3) 1243
Anagnostou 2017 i —8— 353(315,38.3) 12.48
Anagnostou 2014 L E 35(2.8.4.3) 12.56
MNagakura 20182 E+ 14.5(12.0, 17.3) 12.47
1
Magakura 2018b : —a— 246(21.5.282) 12.48
1
Blumchen 2019 L2 ! 1.9(1.2,2.8) 12.23
Subtctal (2 =93.0%, p=0.0) <7:> 11.3 (5.4, 19.5) 100.00
I
i
1
Hetarcganeily betwaen groups: p = :
Qverall {1°2 = 99.0%, p = 0.0); <I> 11.3 (5.4, 19.5) 100.00
1
:
| T - T T |
] 10 20 30 40
N¢1,000 Doses
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(D)

(E)

Entry Oral Food Challenge

%
Study ES (95% Cl) Weight
Entry Challenge - DBPCFC i
Blumchen 2010 e 13.2 (10.7, 16.3) 12.43
Anagnostou 2011 : —&— 353(31.6,395) 12.48
Anagnostou 2014 - i 3.5(2.8,45) 12.56
Nagakura 2018a - 14.5(12.0,17.3) 12.47
Subtotal (1*2=99.2%, p =0.0) @- 14.6 (4.0, 31.8) 49.94
i
Mo Entry Challenge i
Hofmann 2009 ool 6.9 (5.5, 8.6) 12.51
Jones 2009 - 7.5(6.2,9.0) 12.55
Subtotal (1"2= %, p=) 4] . 7.2(6.2,83) 25.06
Entry Challenge - Open :
Nagakura 2018b - 24.6(21.5,28.2) 12.48
Blumchen 2019 [ I 1.9(1.2,2.8) 12.53
Subtotal (1"2= %, p=.) O : 7.9(6.8,9.2) 25.01
1
Heterogeneity between groups: p = 0.361 |
Overall (142 =99.0%, p = 0.0); <.’;'_'T>- 11.3 (5.4, 19.5) 100.00
II I
10 20 3 40
N/1,000 Doses
Baseline Peanut Specific IgE (median)
%
Study ES (95% CI) Weight
<60 kU/L E
Anagnostou 2011 . 35.3 (31.6, 39.5) 12.48
Anagnostou 2014 E 3.5(2.8,4.5) 12.56
Nagakura 2018a E—I— 14.5 (12.0, 17.3) 12.47
Nagakura 2018b i 24.6 (21.5, 28.2) 12.48
Subtotal ("2 =99.4%, p=0.0) -{:_,—‘:;— 17.2 (5.0, 36.8) 49.98
>=60 kU/L E
Hofmann 2009 - E 6.9(5.5, 8.6) 12.51
Jones 2009 - | 7.5(6.2,9.0) 1255
Blumchen 2010 ,:_._ 13.2 (10.7, 16.3) 12.43
Blumchen 2019 . 1.9(1.2,2.8) 12.53
Subtotal (1*2 =97.0%, p=0.0) Q 6.7 (2.9, 11.9) 50.02
Heterogeneity between groups: p = 0.144 E
Overall (1*2 =89.0%, p = 0.0); <::> 11.3 (5.4, 19.5) 100.00

10 20 3
N/1,000 Doses
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(F)

Baseline SPT (median)

Study

=12mm

Magakura 2018b

<=12 mm
Anapnostau 2011
Anagnostau 2014 L

Magakura 20185 dI-I—
I
I
1

Blummehen 2019 -

e

Subloll {1*2=994% u=00)

Heterogenaity hetween graupe p = 0 033

Crhigrall (147 =88 4%, p=010);

FS (35% CI)

248 (21.5,282)

5.3 (31 6, 39.5)
25(2.8,45)
14.5 (12,0, 1/.3)
19(1.2,28)

10801.7, 26 9)

17835 2382)
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19.98

19.96
20.06
19489/
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S7 Figure. M eta-regression bubble plots - risk of adver se events requiring medication treatment
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S8 Figure. Meta-regression bubble plots - Frequency of Adver se Events Requiring Medication

Treatment
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SO Figure. Risk of Adverse Events According to Treatment Phase

Risk of Adverse Events According to Treatment Phase

Interval Studies Subjects ES (95% CI) 12
AE REQUIRING TREATMENT
Overall 7 273 —_— 38.33 (25.13, 52.40) 79.5
Rush 4 102 —_— 41.50 (23.10, 61.00) 72
Build-Up 3 89 —_— 43.70 (33.30, 54.40) 0
Maintenance 2 50 —_—— 20.90 (9.70, 34.70) N/A
AE REQUIRING EPINEPHRINE
Overall 26 1489 - 7.60 (4.50, 11.40) 75.5
Rush 9 226 —— 4.08 (0.68, 9.31) 513
Build-Up 13 588 r— 3.15(0.00, 9.53) 848
Maintenance 15 659 - 3.15(0.87, 6.35) 53.9
I | 1 I
(1] 20 40 60 80

Percentage (%)
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S10 Figure. Frequency of Adver se Events According to Treatment Phase
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Frequency of Adverse Events According to Treatment Phase

Interval Studies Subjects ES (95% Cl) 12
AE REQUIRING TREATMENT
Qverall 8 283 11.35 (5.36, 19.50) 99.0
Rush 4 87 —_— 116.71 (50.71, 204.56) 939
Build-Up 3 73 ———— 31.26 (2.52, 88.48) 99.0
Maintenance [ 158 18.23 (10.61, 27.84) 97.9
AE REQUIRING EPINEPHRINE
Overall 15 484 0.20 (0.08, 0.37) 64.4
Rush 3 63 2.63 (0.00, 11.73) 64.7
Build-Up s 138 0.00 (0.00, 0.20) 0
Maintenance 7 156 0.09 (0.00, 0.34) A
T T T
100 200 300

n/1,000 Doses
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S11 Figure. Forest plots- Risk of Adverse Events Requiring Treatment with Epinephrine

(A) Rush Phase
%

Study ES (95% CI) Weight
No Initial Rush Phase :
Anagnostou 2011 .—:— 0.0 (0.0, 14.9) 3.41
Anagnostou 2014 B 1.1(0.2,5.8) 5.08
Bird 2015 —-— 9.1(1.6,37.7) 241
Kukkonen 2017 5 7.7 (2.7, 20.3) 4.19
Tao 2017 -— 0.0 (0.0, 21.5) 275
Fauquert 2018 —— 9.5(2.7,28.9) 3.34
Blumchen 2019 H 0.0 (0.0, 11.0) 3.89
Howe 2019 - 0.0 (0.0, 7.1) 4.48
Reier-Nilsen 2019 - 10.5 (4.9, 21.1) 462
Subtotal ("2 =53.2%, p=0.0) () 'l 23(0.1,6.1) 34.16

I
Used Initial Rush Phase !
Hofmann 2009 —— 14.3 (5.7, 31.5) 3.75
Jones 2009 - 10.3 (4.1, 23.6) 419
Blumchen 2010 .—:— 0.0 (0.0, 14.3) 3.47
Varshney 2011 —r.— 10.5(2.9,31.4) 3.20
Yu2012 -IL.— 12.5 (4.3, 31.0) 353
Schneider 2013 —_——— 15.4 (4.3, 42.2) 265
Nozawa 2014 —1-.— 11.1(3.1, 32.8) 312
Narisety 2015 | 36.4 (15.2, 64.6) 2.41
Tang 2015 —-— 9.7 (3.3, 24.9) 3.89
MacGinnitie 2017 —— 14.3 (6.3, 29.4) 405
Vickery 2017 - 27 (0.5, 13.8) 412
Bird 2018 85— 3.4(06,17.2) 3.80
Nachshon 2018 - 17.2(12.0, 24.2) 538
Nagakura 2018a +._ 13.6 (4.7, 33.3) 3.41
Nagakura 2018b - 4.2(0.7,20.2) 353
PALISADE 2018 : 5 14.0 (10.8,17.9) 5.73
Wasserman 2019 ] e = 23.3(18.7,28.7) 5.64
Subtotal (12 = 57.8%, p = 0.0) < 11.6 (8.1, 15.6) 65.84

I
Heterogeneity between groups: p = 0.001 :
Overall (I"2 = 75.5%, p = 0.0); Q 7.6 (4.5,11.4) 100.00

T 1 T 1T T T 1
0 10 20 30 40 50 60 70
Percentage (%)



(B)

Co-Treatment

Study

No Co-Treatment
Hofmann 2009
Jones 2009
Blumchen 2010
Anagnostou 2011
Varshney 2011

Yu 2012
Anagnostou 2014
Nozawa 2014

Bird 2015
Narisety 2015
MacGinnitie 2017a
Tao 2017

Vickery 2017

Bird 2018
Fauquert 2018
Nachshon 2018
PALISADE 2018
Blumchen 2018
Reier-Nilsen 2018
Wasserman 2019
Subtatal ("2 =77.4%, p=0.0)

Co-Treatment

Schneider 2013

Tang 2015

Kukkonen 2017

MacGinnitie 2017b

Nagakura 2018a

Nagakura 2018k

Howe 2019

Subtotal ("2 =52.7%, p=0.0)

Heterogeneity between groups: p = 0.677
Overall (12 =74.8%, p =0.0);

ES (95% CI)

14.3 (5.7, 31.5)
10.3 (4.1, 23.6)
0.0 (0.0, 14.3)
0.0 (0.0, 14.9)
105 (2.9, 31.4)
12.5 (4.3, 31.0)
1.1(0.2,5.8)
11.1 (3.1, 32.8)
9.1(1.6,37.7)
36.4 (15.2, 64.6)
25.0(7.1,59.1)
0.0(0.0,215)
2.7(0.5,13.8)
3.4(0.6,17.2)
9.5(2.7,28.9)
17.2 (12.0, 24.2)
14.0 (10.8, 17.9)
0.0 (0.0, 11.0)
10.5 (4.9, 21.1)
233(187,287)
8.0(4.3,12.5)

154 (4.3, 42.2)
9.7 (3.3, 24.9)
7.7 (2.7, 20.3)
11.1 (3.9, 28.1)
1356 (4.7, 33.3)
4.2(0.7,20.2)
0.0(0.0,7.1)
6.6(1.9,13.2)

7.7 (45, 11.4)

Weight

3.69
4.12
3.42
3.35
3.14
3.48
499
3.07
237
237
196
271
4.05
3.74
3.28
5.28
5.64
3.82
4.55
5.55
T4.58

260
3.82
4.12
3.64
3.35
3.48
4.41
25.42

100.00

T T T 1T T T 1
0 10 20 30 40 50 60 70
Percentage (%)
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Target Maintenance Dose

%

Study ES (95% Cl) Weight

1
Target Maintenance > 1000 mg/day |
Varshney 2011 —— 10.5 (2.9, 31.4) 313
Yu 2012 — 12.5(4.3,31.0) 346
Schneider 2013 -;—l— 15.4 (4.3,42.2) 2.59
Nozawa 2014 —:-.— 11.1(3.1,32.8) 3.05
Bird 2015 o E— 9.1(18,37.7) 236
Narisety 2015 : L 36.4 (15.2, 64.6) 2.36
Tang 2015 —— 9.7 (3.3, 24.9) 3.80
MacGinnitie 2017 -:—.-— 14.3 (6.3, 29.4) 3.96
Tao 2017 —— 0.0(0.0, 21.5) 270
Vickery 2017b -d— 5.9(1.0,27.0) 297
Nachshon 2018 I 17.2 (12.0, 24.2) 524
Reier-Nilsen 2019 -:-.— 10.5 (4.9, 21.1) 452
Wasserman 2019 ! E = 23.3(18.7, 28.7) 551
Subtotal (12 =37.7%,p=0.1) 1 <> 13.7 (9.6, 18.3) 4567

:
Target Maintenance < 1000 mg/day I
Hofmann 2009 :—.— 14.3 (5.7, 31.5) 367
Jones 2009 —— 10.3 (4.1, 236) 409
Blumchen 2010 I—;— 0.0 (0.0, 14.3) 3.40
Anagnostou 2011 I—:— 0.0 (0.0, 14.9) 3.34
Anagnostou 2014 .— I 1.1(0.2,5.8) 496
Kukkonen 2017 -— 7.7(27,203) 4.09
Vickery 2017a — 0.0 (0.0, 16.1) 3.20
Bird 2018 -.:— 34(06,17.2) T2
Fauquert 2018 - 9.5(2.7,28.9) 327
Nagakura 2018a — 136 (4.7, 33.3) 334
Nagakura 2018b --:— 42(0.7,20.2) 346
PALISADE 2018 14.0 (10.8, 17.9) 5.60
Blumchen 2019 .—=— 0.0 (0.0, 11.0) 3.80
Howe 2019 - 0.0(0.0,7.1) 438
Subtotal ("2 =74.8%. p = 0.0) ()]» 4.0(1.1,82) 54.33

|
Heterogeneity between groups: p = 0.001 :
Overall (2 = 74.9%, p = 0.0); Q 7.4 (4.4,11.1) 100.00

1

1

T T T T T T
¢ 10 20 30 40 50

Percentage (%)
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Entry Oral Food Challenge

Study

Entry Challenge - DBPCFC
Blumchen 2010
Anagnostou 2011
Schneider 2013
Anagnostou 2014

Mozawa 2014

Bird 2015

Kukkonen 2017
MacGinnitie 2017

Bird 2018

Fauquert 2018

Magakura 2018a
PALISADE 2018
Reier-Nilsen 2019

Subtotal (I*2 =63.7%, p=00)

Mo Eniry Challenge
Hofmann 2009
Jones 2009
Varshney 2011
Yu2i2

Tang 2015

Howe 2019
Wasserman 2018

Subtotal (I"2=82.8%, p=00)

Entry Challenge - Open
Nansety 2015

Tao 2017

Vickery 2017

Nachshon 2018

Nagakura 2018b

Biumchen 2019

Subtotal (12 =79.1%, p =00)

Heterogeneity between groups: p = 0.784

Overall ("2=755%, p=0.0}

ES (95% CI)

00(00,143)
00(00,149)
154 (4.3,422)
11(02,58)
11.1(3.1,328)
91(16,37.7)
77(27,203)
14.3(6.3,294)
34(06,172)
95(27,289)
136(47,333)
14.0(10.8,17.9)
105 (4.9,21.1)
68 (32 114)

14.3(57,315)
10.3 (4.1,236)
105(29,314)
125(4.3,31.0)
97(33,249)
00(00,71)
233(187,287)
10.3(32,202)

364 (152, 64.6)
00(00,215)
27(05,138)
17.2(12.0,242)
42(07,202)
00(00,110)
61(02,167)

TE(45 114)

Weight

347
34
265
508
312
241
419
405
380
3.34
34
573
462
4926

375
419
320
353
389
448
H64
28.67

24
275
412
5.36
353
389
207

100.00

20 30 40
Percentage (%)
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(F)

Baseline Peanut Specific IgE (median)

Study ES (95% CI)

T
<60 kU/L |
Anagnostou 2011 .ﬂl— 0.0 (0.0, 14.9)
Anagnostou 2014 : 1.1(0.2, 5.8)
Nozawa 2014 - 11.1 (3.1, 32.8)
Bird 2015 —a— 9.1(1.6,37.7)
Tang 2015 -:I— 9.7 (3.3,24.9)
Tao 2017 [ o 0.0 (0.0, 21.5)
Vickery 2017 = 2.7 (0.5, 13.8)
Nagakura 2018a —— 13.6 (4.7, 33.3)
Nagakura 2018b -ﬂ— 4.2 (0.7, 20.2)
Howe 2019 [ 0.0 (0.0, 7.1)
Subtotal (I*2 = 43.7%, p = 0.1) (): 28(0.4,65)

I
>=60 kU/L ;
Hofmann 2009 -'r—.— 14.3 (5.7, 31.5)
Jones 2009 -JI-.— 10.3 (4.1, 23.6)
Blumchen 2010 — 0.0 (0.0, 14.3)
Varshney 2011 —i—l— 10.5 (2.9, 31.4)
Yu2012 ~7--—— 12.5 (4.3, 31.0)

—

Schneider 2013
Narisety 2015

15.4 (4.3, 42.2)
36.4 (15.2, 64.6)

Kukkonen 2017 —I.— 7.7(2.7,20.3)
MacGinnitie 2017 :—.— 14.3 (6.3, 20.4)
Bird 2018 .':— 3.4(086,17.2)
Fauguert 2018 —— 9.5(2.7, 28.9)
PALISADE 2018 : -.- 14.0(10.8, 17.9)
Blumchen 2019 - 0.0 (0.0, 11.0)
Reier-Nilsen 2019 -:-.— 10.5(4.9, 21.1)
Subtotal (1"2 = 46.0%, p =0.0) |<> 9.1 (5.7,13.2)

1
Heterogeneity between groups: p = 0.018 :
Overall (1"2 =863.4%, p=0.0); Q 6.3 (3.5, 9.7)

1

L

Weight

3.73
6.08
3.36
2.51
4.36
292
4.68
3.73
3.89
5.19
40.46

4.18
4.77
3.81
3.46
3.89
2.79
2.51
477
4.58
4.24
3.65
7.12
4.36
5.40
59.54

100.00

L L
0 10 20 30 40 50 60 70
Percentage (%)

34



Baseline SPT (median)

Study ES (95% CI)
>12 mm :
Yu 2012 ——a— 12.5(4.3,31.0)
Schneider 2013 -—— 15.4 (4.3, 42.2)
Narisety 2015 I 36.4 (15.2, 64.6)
Tang 2015 —— 9.7 (3.3, 24.9)
Tao 2017 -—— 0.0 (0.0, 21.5)
Bird 2018 +— 3.4(06,17.2)
Fauquert 2018 - 9.5 (2.7, 28.9)
Nagakura 2018b - 4.2(0.7,20.2)
Subtotal ("2 =31.4%, p=0.2) < 8.3 (3.3, 14.9)

1
<=12 mm :
Anagnostou 2011 -:— 0.0 (0.0,14.9)
Varshney 2011 —— 105 (2.9, 31.4)
Anagnostou 2014 B 1.1(0.2,5.8)
Kukkonen 2017 - 7.7 (2.7,20.3)
MacGinnitie 2017 —— 14.3 (6.3, 29.4)
Vickery 2017 - 2.7 (0.5,13.8)
Nachshon 2018 i - 17.2 (12.0, 24.2)
Nagakura 2018a +.— 136(4.7,33.3)
PALISADE 2018 & 14.0 (10.8, 17.9)
Blumchen 2019 - 0.0 (0.0, 11.0)
Reier-Nilsen 2019 -— 10.5 (4.9, 21.1)
Subtotal ("2 =76.4%, p = 0.0) <> 7.1(3.3,12.1)

]
Heterogeneity between groups: p = 0.548:
Overall ("2 =65.8%, p =0.0); 7.5(4.3,11.3)

Weight

4.66
3.30
2.96
525
3.45
5.10
4.35
4.66
33.74

4.46
412
7.47
578
5.53
5.66
8.07
4.46
8.87
525
6.58
66.26

100.00

0 10 20 30 40 50 60 70
Percentage (%)
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Rush Phase

Study

No Initial Rush Phase
Anagnostou 2011

Anagnostou 2014

Bird 2015

Blumchen 2019

Howe 2019

Reier-Nilsen 2019

Subtotal (12 =49 9%, p = 0.08)

1
1}
-
—
-
[ —
.:..._
@
Used Initial Rush Phase :

Hofmann 2009 '.I—

Jones 2009 =

Blumchen 2010 -

Yu 2012 e
Schneider 2013 ——

Narisety 2015 i
MacGinnitie 2017 | ——
Nagakura 2018a i

Nagakura 2018b -

Subtotal (12 = 60.9%, p = 0.01) <>

Heterogeneity between groups: p = 0.022 |
Overall (12 = 64.45%, p = 0.00); (o]

ES (95% CI)

0.00 (0.00, 0.46)
0.11 (0.03, 0.41)
0.31(0.05, 1.73)
0.00 (0.00, 0.31)
0.00 (0.00, 0.45)
0.32 (0.5, 0.71)
0.06 (0.00, 0.21)

0.19 (0.05, 0.70)
0.14 (0.04, 0.49)
0.00 (0.00, 0.59)
0.45 (0.15, 1.32)
0.57 (0.16, 2.08)
1.23 (0.53, 2.89)
0.88 (0.43, 1.81)
0.64 (0.27, 1.50)
0.12 (0.02, 0.68)
0.34 (0.14, 0.63)

0.20 (0.08, 0.37)

Weight

6.79
8.49
4.29
7.75
6.84
8.56
4273

7.36
8.13
6.13
6.21
4.48
4.86
6.68
6.63
6.79
57.27

100.00

1 2
MN/1,000 Doses

S12 Figure. Forest plots - Freguency of Adverse Events Requiring Treatment with Epinephrine
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(B)

(€)

Co-Treatment

Study

No Co-Treatment
Hofmann 2009
Jones 2009
Blumchen 2010
Anagnostou 2011
Yu 2012
Anagnostou 2014
Bird 2015
Narisety 2015
MacGinnitie 2017a
Blumchen 2019
Reier-Nilsen 2019

Subtotal (1*2 = 67.4%, p =0.00)

Co-Treatment
Schneider 2013
MacGinnitie 2017b
Nagakura 2018a
MNagakura 2018b
Howe 2019

Subtotal (1"2 =63.0%, p =0.03)

Heterogeneity between groups: p = 0.58
Overall (1"2 =65.10%, p = 0.00);

ES (95% CI)

0.18 (0.05, 0.70)
0.14 (0.04, 0.49)
0.00 (0.00, 0.59)
0.00 (0.00, 0.46)
0.45(0.13, 1.32)
0.11(0.03, 0.41)
0.31(0.05, 1.73)
1.23 (0.53, 2.89)
413 (1.41,12.08)
0.00 (0.00, 0.31)
0.32 (0.15,0.71)
0.14 (0.02, 0.35)

0.57 (0.16, 2.08)
0.55(0.21, 1.42)
0.64 (0.27, 1.50)
0.12(0.02, 0.68)
0.00 (0.00, 0.45)
0.28 (0.04, 0.67)

0.18 (0.06, 0.35)

Weight

7.25
7.94
6.09
6.72
6.17
8.27
434
4.89
1.43
7.60
8.34
69.05

4.52
6.38
6.57
6.72
6.77
30.95

100.00

Target Maintenance Dose

Study

Target Maintenance = 1000 mg/day

Yu 2012
Schneider 2013
Bird 2015
Marisety 2015
MacGinnitie 2017
Reier-Nilsen 2019

Subtotal (12 = 21.3%, p = 0.27)

Target Maintenance < 1000 mg/day

Hofmann 2009
Jones 2009
Blumchen 2010
Anagnostou 2011
Anagnostou 2014
Nagakura 2018a
Nagakura 2018b
Blumchen 2019
Howe 2019

Subtotal (12 = 40.7%, p = 0.10)

Heterogeneity between groups: p = 0.000
Overall ("2 = 64.45%, p = 0.00);

N/1,000 Doses

ES (95% CI)

0.45 (0.15, 1.32)
0.57 (0.16, 2.08)
0.31 (0.05, 1.73)
1.23 (0.53, 2.89)
0.88 (0.43, 1.81)
0.32 (0.15, 0.71)
0.52 (0.28, 0.82)

0.19 (0.05, 0.70)
0.14 (0.04, 0.49)
0.00 (0.00, 0.59)
0.00 (0.00, 0.45)
0.11 (0.03, 0.41)
0.64 (0.27, 1.50)
0.12 (0.02, 0.68)
0.00 (0.00, 0.31)
0.00 (0.00, 0.45)
0.08 (0.01, 0.19)

0.20 (0.08, 0.37)

%
Weight

6.21
4.48
429
486
6.68
8.56
35.08

7.36
8.13
6.13
6.79
8.49
6.63
6.79
7.75
6.84
64.92

100.00

1 2
N/1,000 Doses
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(D)

(E)

Entry Oral Food Challenge

%
Study ES (95% Cl) Weight
Entry Challenge - DBPCFC E
Blumchen 2010 B— 0.00 (0.00, 0.59) 6.13
Anagnostou 2011 = 0.00 (0.00, 0.46) 6.79
Schneider 2013 — 0.57 (0.16, 2.08) 4.48
Anagnostou 2014 q— 0.11(0.03, 0.41) 8.49
Bird 2015 —— 0.31(0.05, 1.73) 429
MacGinnitie 2017 . — - 0.88 (0.43, 1.81) 6.68
Nagakura 2018a —— 0.64 (0.27, 1.50) 6.63
Reier-Nilsen 2019 ‘.-— 0.32 (0.15, 0.71) 8.56
Subtotal (12 = 64.7%, p = 0.01) < 0.24 (0.06, 0.51) 52,05
I
No Entry Challenge :
Hofmann 2009 - 0.19 (0.05, 0.70) 7.36
Jones 2009 = 0.14 (0.04, 0.49) 8.13
Yu 2012 i 0.45 (0.15, 1.32) 621
Howe 2019 " 0.00 (0.00, 0.45) 6.84
Subtotal (12 = 36.4%, p=0.19) & 0.14 (0.02, 0.35) 28.54
I
I
Entry Challenge - Open :
Narisety 2015 i & 1.23(0.53, 2.89) 4.86
Nagakura 2018b a— 0.12 (0.02, 0.68) 6.79
Blumchen 2019 [ 0.00 (0.00, 0.31) 775
Subtotal (1"2= %, p=.) < 0.22 (0.00, 1.06) 19.41
]
Heterogeneity between groups: p = 0.667 :
Overall (1"2 =64.45%, p = 0.00); & 0.20 (0.08, 0.37) 100.00
E
L
T T T
1 2 3
N/1,000 Doses
Baseline Peanut Specific IgE (median)
%
Study ES (95% CI) Weight
1
<60 kUIL '
Anagnostou 2011 .-:— 0.00 (0.00, 0.46) 6.79
Anagnostou 2014 .._ 0.11 (0.03, 0.41) 8.49
Bird 2015 . 0.31(0.05,1.73) 429
Nagakura 2018a —— 0.64 (0.27, 1.50) 663
Nagakura 2018b a 0.12 (0.02, 0.68) 679
Howe 2019 - 0.00 (0.00, 0.45) 6.84
Subtotal (12 =52 3%, p = 0.06) & 0.11 (0.00, 0.31) 39 85
i
>=60 kUIL y
Hofmann 2009 - 019(005,070)  7.36
Jones 2009 L B 0.14 (0.04, 0.49) 8.13
Blumchen 2010 -— 0.00(000,059) 613
Yu 2012 -— 0.45(0.15, 1.32) 6.21
Schneider 2013 —s 0.57 (0.16, 2.08) 4.48
Narisety 2015 i & 1.23 (0.53, 2.89) 486
MacGinnitie 2017 , —a— 0.88 (0.43, 1.81) 668
Blumchen 2019 a— 0.00 (0.00, 0.31) 7.75
Reier-Nilsen 2019 - 0.32 (0.15,0.71) 856
Subtotal (12 =69.9%, p = 0.00} <> 0.27 (0.08, 0.55) 60.15
]
1
Heterogeneily between groups. p = 0.260 :
Overall (12 = 64.45%, p = 0.00); S 0.20 (0.08, 0.37) 100.00
1
i
T T T
0 1 2
N/1,000 Doses
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(F)

Baseline SPT (median)

Study

=12 mm

Yu 2012

Schneider 2013

Narisety 2015

Nagakura 2018b

Subtotal (I*2 = 53.3%, p =0.09)

==12 mm

Anagnostou 2011

Anagnostou 2014

MacGinnitie 2017

Nagakura 2018a

Blumchen 2018

Reier-Nilsen 2019

Subtotal (12 = 77.5%, p = 0.00)

Heterogeneity between groups: p = 0.224

Overall (12 = 72.01%, p = 0.00);

|

'rTo

T

OOTTT

ES (95% CI)

0.45(0.15,1.32)
0.57 (0.16, 2.08)
1.23 (053, 2.89)
0.12 (0.02, 0.68)
0.47 (0.11,1.03)

0.00 (0.0, 0.46)
0.11 (0.03, 0.41)
0.88 (0.43, 1.81)
0.64 (0.27, 1.50)
0.00 (0.00, 0.31)
0.32 (0.15,0.71)
0.21(0.03, 0.52)

0.28 (0.09, 0.55)

%
Weight

9.43
7.16
7.69
10.14
3442

10.14
12.08
10.01
9.94

11.26
12.15
65.58

100.00

2
N/1,000 Doses
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S13 Figure. Meta-regression bubble plots - Risk of Adverse Events Requiring Treatment with

Epinephrine
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S14 Figure. Meta-regression bubble plots - Frequency of Adverse Events Requiring Treatment
with Epinephrine
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S15 Figure. Forest plots- Ableto Reach Target Maintenance Dose

(A)

(B)

Rush Phase

%

Study ES(85% CI) Weight Subjects
Nao Initial Rush Phase :
Anagnostou 2011 ——  354(567,953) 366 22
Anagnestou 2014 B ss2078917) 480 a4
Bird 2015 —8—  318(523,949) 250 1
Kukkenan 2017 -l (703 028 414 g
Tao 2017 —8— 788524924 3.18 14
Fauguert 2018 —8— #10(500,823) 351 21
Blemchen 2018 —a— ! 48.4(32.0,85.2) 3.96 31
Hows 2018 + =il 100.0 (828, 100.0) 430 50
Reier-Nisen 2019 - : 21.1(12.5,33.3) 4.38 57
Zhong 2018 —— 778(453,837) 267 g
Subtorel (142 = 83.3%, p = 0.0) T 77.1(564,830) 37.40

1}
Used Initial Rush Phase ,
Hofmann 2008 —a— 714 (52.8, B4.T) 3.68 28
Jones 2009 '—'.'IT' 74.4(58.9,85.4) 414 39
Blumchen 2010 —a— 60.9 (40.8, T7.8) 370 23
Varshrey 2011 —b— 84.2 (52,4, 94.5) 351 18
Schnelder 2013 —f—l— 2.3 (86.7, 98.5) 310 13
Nozawa 2014 —f— 280(572 069 3.45 18
Narisety 2015 —H 836 (354, B4.8) 290 11
Tang 2015 — 935(79.3,98.2) 3.96 31
MacGinnitie 2017 —H 686 (52.0, B1.4) 408 5
‘Viekery 2017 —rill= 865(720,841) 410 ki
Bird 2018 —— 703 (516,90.2) 301 28
Nachshon 2018 - 77.9(70.5,83.9) 474 145
Nagakura 2018a | —4 100.0 (851, 100.0) 366 22
Nogakura 2018b + —fl 100.0 (862, 100.0) 374 24
PALISADE 2018 & 76.0 (T4.6,82.8) 4.90 a7z
Wasserman 2018 = 781 (T8, 827) 486 270
Subtetsl (12 = 65.5%, p = 0.0) o) 826 (T7.5,87.2) 6260

1}
Heterogeneity between groups: p = 0.545 :
Overall {12 =852%, p =0.0) <p 805 (T4.2, BB.E) 100.00

I

L

L L L LI
0 10 20 30 40 50 60 7O 80 80 100
Percentage (%)
Co-Treatment
®
Study ES (95% CI) Weight Subjects
Ne Co-Traatment :
Hofmann 2009 —— 714 (52.9.84.7) 379 ol
Jonas 2009 —. 74.4 (885, 85.4) 403 EE)
Blumchen 2010 i 609 (40.8. 77.8) 383 23
Anagrostay 2011 —— 864867 953) 359 22
Varshney 2011 —fll—  84.2(624,845) 345 1%
Anagnostau 2014 -j-.- 86.2 (77.8.91.7) 4.45 84
Nozawa 2014 ——f—  89.9(67.2.969) 340 18
Bird 2015 ——  5180523.849) 288 1
Narisety 2015 —_—l 616 (254, 84.8) 288 11
MacGinnitie 20178 - : 126 (22, 47.1) 262 3
Tao 2017 —a— TB.6 [52.4, 92.4) 314 14
Wickery 2017 —;-.- 86.5 (72.0, 94.1) 399 37
8ird 2018 79.3 (616, 90.2) 382 L
Fauquert 2018 1 81.0(60.0.92.3) 384 2
Nachshen 2018 -: 779 (70.5,83.8) 457 145
PALISADE 2018 79.0 (746.82.9) 472 a2
Blumehen 2019 —a— ‘I 48.4 (32.0.65.2) 387 3
Reder-Nilsen 2013 —— ] 21.1 (125, 33.3) 425 57
‘Wasserman 2013 -- 78.1(72.8.82.T) 468 270
Subtotal (P2 =B4.9% p=0.0) < 72.7 (847, 80.0) 7120
1
Co-Trestment :
Sehnaider 2013 +.— 92.3 (66.7, BE.B) 3.06 13
Tang 2015 i 535793 982) 387 K]
Kukkenen 2017 J‘.- 846 (70.3,92.8) 4.03 39
MacGinnitia 20175 —ll—  852(67.5.941) 376 27
Nagakura 20182 | — 1000851, 100.0) 389 2
Magakura 20185 I =il 100.0{86.2, 100.0} 366 24
Howe 2019 : ~fl 100.0 (32.9, 100.0} 418 50
Zhong 2018 s 778 (45.3, 93.7) 266 ]
Subtotal (M2 =66.7%. p=0.0) | <> ws0876.996) 28.80
1

Halaroganaity batwean groups: p = 0.000 :
Overall (F2 =866%, p=00), 100.00
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0 10 20 30 40 50 &0 70 B0 90 100

Percentage (%)

43



(€)
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Study

Mong
Hofmann 2009

ES(35% CI)

B . m 714(529,847)

Jones 2009 —— 744(58.9,854)
Blumchen 2010 —_—— 60.9(40.8,77.8)
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(D) Target Maintenance Dose

(E)

%
Study ES (95% €I Weight Subjects
Targe! Maintenance > 1000 mg/day 1
Varstney 2011 — W oi2(524 845 a4 19
Sehnaler 2013 —L—&- 0923567 %46) 102 12
Hezawa 2014 ——l— 663572 5.9) 336 18
Bird 2015 —@— 818523 345) 283 1
Narisaty 2015 —_— 636 (354 B4E) 283 11
Tang 2015 i w5 385 a1
MacGinnitie 2017 —.— BE.E (52.0, B1.4) 354 35
Tan 2017 -—q-—- TB.6 (S2.4, 52.4) ERL] 14
Vickery 20176 —a— 76.5(52.7, 50.4) 330 17
Nachshen 2018 - TT8(705 838) 460 145
Rebar-Niisan 2019 —— [} 21.1(128, 33.3) 425 57
Wasserman 2019 - 781 (72,8, 827) 472 270
Sublatal (P2 = BT6%. p = 0.0) q 75.9 (B35, B6.5) 4321
1
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Hofmann 2009 — e T14 (529, 84.7) a7 £
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Blumchen 2010 —_ 60,9 (40,8, 77.8) 180 n
Anagnostou 2011 — i EE4(EET.953) 356 2
Anagnosteu 2014 —- BE.2 (T7.8, 91.7} 447 54
Hukkonen 2017 —’- B4.6 (70.3, 52.8) 4.02 £l
Vickery 20178 =l 950(76.4, 59.1) 347 20
Bird 2012 —a— 793 (516 90.2) 380 2
Fauquer 2018 — B1.0{80.0, 92.3) 351 H
Nagakura 20188 | — 1000 (851, 100.0) 3.56 z
Nagakura 20188 1 —fl 100.0 (86.2, 100.0) 364 24
PALISADE 2018 L3 78.0 (745, B2.5) 476 arz
Blumchen 2019 . ' 4B.4 (320, 65.2) 3.85 3
Howe 2019 |~ 1000925, 100.0) 418 50
Zheng 2013 —_——  77#53.9T) 250 ]
Sublatal (P2 = B26%, p=0.0) B4.8(77.0,91.3) 56.79
1
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Mozawa 2014 — @926 345 18
Bird 2015 _'— B8 [523, 49 2% 1"
Kukdeanan 2017 —— B4G(703, 02 8) 414 £}
MacCiritie 2017 —a— 686 (520, B1.4) 408 35
Hid 2018 — 93616, 502) 381 2
Fauquart 2018 —q— B0 (600,92 3) 361 Fil
Hagakura 7018 1 =il 1000851, 1000} 368 2
PALISADE 2018 5 00748, 829) 49 arz
Reier Nitsen 2019 —— i 211(125,33.3) 438 s7
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Tang 2015 JI—.- O35 (793, 88.2) 308 an
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1
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Hariseny 2015 —_— G365 (354, B4 8) 2% 1
Tao 2097 —.—  meE2amd) 318 "
Wickeny 2017 il EST20,341) 410 ar
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(F)

(G)

Baseline Peanut Specific IgE (median)

5
Study ES (85% CI) Weight Subjects 13
<60 kUIL H
Anagnostou 2011 ——  864(567,953) 409 22 297
Anagnostou 2014 - BE.2 (77.8,91.T) 4.84 a4 39.75
Mozawa 2014 —I 8 889(67.2,969) 392 18 30.82
Bird 2015 —— 88—  518(523,949) 343 11 549
Tang 2015 11— 935(793,982) 4.34 31 143
Tao 2017 — B  786(524,924) 368 14 96
Vickery 2017 —®-  865(720,941) 4.45 37 144
Magakura 2018a 1+ —@l 100.0 (85.1, 100.0) 4.09 22 385
Magakura 2018b : —@l 100.0(86.2, 100.0) 418 24 55.4
Howe 2018 i =l 100.0(92.9, 100.0) 481 50 54
Subtotal (12 = 86.7%, p = 0.0) | &> 93.1(866,979) 4161
1
>=60 kUIL i
Hofmann 2009 —a— T1.4(52.9,84.7) 427 28
Jones 2009 —a- 74.4 (58.9, 85.4) 4.48 39 85.4
Blumchen 2010 —_— 60.9 (40.8, 77.8) 413 23 956
Varshney 2011 —F— 84,2 (52.4, 94.5) 3487 19 106
Schneider 2013 —l 52.3(66.7,986) 360 13 229
Marisety 2015 —— 63.6 (35.4, 84.8) 343 11 169
Kukkonen 2017 ——~  846(70.3,928) 4.48 39 T46
MacGinnitie 2017 —a— BB.6 (52.0, 81.4) 4.42 35 91
Bird 2018 —a— 79.3(616,90.2) 4.30 29 643
Fauguert 2018 T 81.0(60.0,92.3) 4.05 21 162
PALISADE 2018 79.0 (74.6,82.9) 5.06 ar2 69
Blumchen 2019 —— : 48.4 (32.0,65.2) 434 31 895
Reier-Nilsen 2019 & | 21.1(125,33.3) 467 57 1106
Zheng 2019 —8—  778(453,937) 3.20 9 100
Subtotal (12 = B5.0%, p = 0.0) L} 70.7 (59.2, 81.0) 58.39
1
Heterogeneity between groups: p = 0,000 :
Overall (12 = 87.3%, p = 0.0); <> 81.2(72.9, 88.3) 100.00
1
g U O L S S
0 10 20 30 40 50 60 70 8O 80 100
Percentage (%)
Baseline SPT (median)
%
Study ES (95% CI) Weight Subjects
>12 mm !
Schneider 2013 —:—I— 92.3 (66.7,98.6) 4.37 13
Narisety 2015 — 63.6 (35.4,84.8) 413 11
Tang 2015 —F 935(793,982) 5.44 Ky |
Tao 2017 '—q— 78.6(52.4,924) 4.48 14
Bird 2018 —— 79.3 (61.6,90.2) 5.37 29
Fauquert 2018 -—h— 81.0 (60.0, 92.3) 5.01 b |
Nagakura 2018b | — 100.0 (86.2, 100.0) 517 24
Zhong 2019 —&— 77.8(453,937) 38z 9
Subtotal (12 = 56.7%, p = 0.0) <> 868(765948) 37.78
i
<=12 mm :
Anagnostou 2011 —— 864 (66.7,95.3) 507 22
Varshney 2011 ———  84.2(624,945) 489 19
Anagnostou 2014 @ 86.2(778,917) 6.19 94
Kukkonen 2017 —{l— 846(70.3,928) 5.64 39
MacGinnitie 2017 —.—: 68.6 (52.0,81.4) 555 35
Vickery 2017 —:.— 86.5(72.0,94.1) 5.60 a7
Machshon 2018 "q" 77.9(70.5, 839) 6.34 145
Nagakura 2018a  —l 100.0 (85.1, 100.0) 5.07 22
PALISADE 2018 ‘ 79.0 (746, 829) 6.52 372
Blumechen 2019 il 48.4 (32.0,65.2) 5.44 31
Reier-Nilsen 2019 —-— ' 21.1(125,333) 592 57
Subtotal (1"2 = 81.4%, p=0.0) "C} 76.6 (64.8, B6.T) 62.22
1
]
Heterogeneity between groups: p = 0.216 !
Overall ("2 =87.2%, p=0.0); ¢ 80.4 (71.9,879) 100.00
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S16 Figure. Meta-regression bubble plots - Able to Reach Target Maintenance Dose
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S17 Figure. Forest plots - Pass Supervised Exit Oral Food Challenge

(A)

(B)

Rush Phase
%
Study ES (95% Cl) Weight Subjects
No Initial Rush Phase E
Anagnostou 2011 —a— 63.6 (43.0, 80.3) 4.66 22
Anagnostou 2014 —.— : 52.1(42.1,61.9) 9.36 94
Bird 2015 ——&— B18(52.3,949) 2.86 11
Kukkonen 2017 —i— 66.7 (51.0, 79.4) 6.51 39
Tao 2017 —— 88— 786(524,924) 3.42 14
Fauquert 2018 ——@— 81.0(60.0,923) 452 21
Blumchen 2019 —.— 41.9(264, 59.2) 5.74 31
Zhong 2019 —_—— 66.7 (35.4, 87.9) 2.45 9
Subtotal (1"2 = 54.3%, p = 0.0) <> 64.3 (53.8, 74.3) 3953
Used Initial Rush Phase
Jones 2009 —.— 60.2 (53.6, 81.4) 6.51 39
Varshney 2011 ——— 789(56.7,915) 423 19
Schneider 2013 ——& 923(667,98.6) 324 13
Tang 2015 - 839(674,929) 5.74 31
MacGinnitie 2017 + 65.7 (49.2, 79.2) 6.14 35
Vickery 2017 —l-  81.1(658, 905) 6.33 a7
Bird 2018 —a— 62.1(44.0,77.3) 553 29
Nachshon 2018 E B 65.5 (57.5, 72.8) 10.52 145
PALISADE 2018 L | 67.2 (62.3, 71.8) 12.23 372
Subtotal (12 =36.9%, p=01) < 71.3 (659, 76.4) 6047
I
Heterogeneity between groups: p = 0.208 1
Overall (1"2 =53.0%, p=0.0); < 68.9 (63.5, 74.1) 100.00
i
T T T T |
0 20 40 60 80 100
Percentage (%)
Co-Treatment
%

Study ES (95% CI) Weight Subjects
No Co-Treatment :
Jones 2009 — 08— 69.2 (53.6,81.4) 6.44 39
Anagnostou 2011 —&— 63.6 (43.0, 80.3) 494 22
Varshney 2011 ———  78.9(56.7,915) 456 19
Anagnostou 2014 - 52.1(42.1,61.9) 840 94
Bird 2015 — & 818(523,949) 326 1
MacGinnitie 2017a - : 12.5(2.2,47.1) 261 8
Tao 2017 ——8— 786 (524,924) 3.80 14
Vickery 2017 ——  81.1(658,905) 6.30 a7
Bird 2018 —E— 62.1 (44.0,77.3) 567 29
Fauquert 2018 ——8—  81.0(60.0,923) 482 21
Nachshon 2018 65.5 (57.5, 72.8) 9.10 145
PALISADE 2018 67.2 (62.3,71.8) 10.04 372
Blumchen 2019 —.— 41.9 (26.4, 59.2) 5.84 31
Subtotal (12 = 64.9%, p=0.0) <> 65.6 (58.5,72.3) 75797

I
Co-Treatment :
Schneider 2013 ——& 92.3(867,9856) 3.63 13
Tang 2015 —E-  839(674,929) 5.84 3
Kukkonen 2017 —i— 6.7 (51.0,79.4) 6.44 39
MacGinnitie 2017b ——— 815(633,918) 5.48 27
Zhong 2019 —_—— 66.7 (35.4, 87.9) 284 9
Subtotal (1"2 =25.4%, p=0.3) <>  78.7(688,87.3) 24.23

]
Heterogeneity between groups: p = 0.035 :
Overall ("2 =63.6%, p = 0.0); <> 68.9 (62.7, 74.9) 100.00
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62.1(44.0, 77.3)
81.0 (60.0, 92.3)
65.5 (57.5, 72.8)
67.2 (62.3,71.8)
41.9 (26.4, 59.2)
65.6 (58.5,72.3)

92.3 (66.7, 98.6)
815 (63.3, 91.8)
85.5 (72.1, 95.4)

66.7 (51.0,79.4)

83.9 (67.4, 92.9)
66.7 (35.4, 87.9)
81.1 (66.6, 92.6)

68.9 (62.7, 74.9)

Weight

6.44
4.94
4.56
B8.40
3.26
261
3.80
6.30
567
4.82
8.10
10.04
5.84
7877

3.63
5.48
8.1

5.84
2.84
B8.68

100.00

Subjects

39
22
19
24
1

14
37
29
21
145
372
31

13
27

39

31

1 1 |
40 60 80

Percentage (%)
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(D) Target Maintenance Dose

(E)

%
Study ES (95% Cl) Weight Subjects
Target Maintenance > 1000 mg/day :
Varshney 2011 —B— 789(567,915) an 19
Schneider 2013 —® 923667, 986) 313 13
Bird 2015 ———8— 818(523,949) 276 11
Tang 2015 —@- 839(674,929) 561 3
MacGinnitie 2017 —E— 65.7 (49.2,79.2) 6.01 35
Tao 2017 —L— 786(524,924) 331 14
Vickery 2017b —@—  765(527,904) 381 17
Nachshon 2018 65.5 (575, 72.8) 10.46 145
Subtotal (12 =26.4%, p=0.2) 74.9(676,81.7) 39.20
]
]
Target Maintenance < 1000 mg/day !
Jones 2009 —.— 69.2 (536, 81.4) 6.37 39
Anagnostou 2011 —a— 636 (43.0,80.3) 453 22
Anagnostou 2014 - 521(42.1,618) 926 94
Kukkonen 2017 —— 66.7 (51.0,79.4) 6.37 39
Vickery 2017a —— 850(64.0,948) 426 20
Bird 2018 —a— 62.1(44.0,77.3) 539 29
Fauquert 2018 ——8— 81.0(60.0,92.3) 4.40 21
PALISADE 2018 . 67.2(62.3,718) 12.24 ar2
Blumchen 2019 —.— 41.9(264,592) 5861 3
Zhong 2019 — 66.7 (35.4, 87.9) 2.37 9
Subtotal (12 = 56.0%, p=0.0) <> 64.7 (575, 71.7) 60.80
I
Heterogeneity between groups: p = 0.054 :
Overall (1"2 = 50.3%, p = 0.0); 69.1(63.8,74.2) 100.00
|
1
T T T T T T
0 20 40 60 80 100
Percentage (%)
Entry Oral Food Challenge
%
Study ES (95% CI) Weight  Subjects
Entry Challenge - DBPCFC :
Anagnostou 2011 — 63.6 (43.0, 80.3) 466 22
Schneider 2013 ——& 923(66.7,986) 324 13
Anagnostou 2014 - 52.1(42.1,61.9) 9.36 94
Bird 2015 ——®—  818(52.3,949) 2.86 11
Kukkonen 2017 :..: 66.7 (51.0, 79.4) 651 39
MacGinnitie 2017 65.7 (49.2,79.2) 6.14 35
Bird 2018 —— 62.1(44.0,77.3) 553 20
Fauquert 2018 ———  51.0(80.0,92.3) 4.52 21
PALISADE 2018 - 67.2 (62.3,71.8) 12.23 372
Subtotal (1"2 = 49.6%, p=0.0) <:> 67.3(60.2, 74.1) 55,05
]
No Entry Challenge :
Jones 2009 —m|— 69.2 (53.6, 81.4) 6.51 39
Varshney 2011 ——8— 789(567,915) 4323 19
Tang 2015 —- 839(574,929) 574 31
Subtotal (I"2= %, p=.) <= 76.8 (671, 85.3) 16.48
I
Entry Challenge - Open :
Tao 2017 —— 786(524,924) 3.42 14
Vickery 2017 —- 81.1(858,905) 633 37
Nachshon 2018 -‘- 65.5(57.5,72.8) 10.52 145
Blumchen 2019 —— 41.9(26.4, 59.2) 574 31
Zhong 2019 R m— 66.7 (35.4, 87.9) 245 9
Subtotal ("2 =87.0%, p = 0.0) ] 66.8 (52.8, 79.5) 28 46
1
Heterogeneity between groups: p = 0.245 !
Overall (12 = 53.0%, p = 0.0}; 68.9 (635, 74.1) 100.00

|
20

I
40

|
60

I
80

I
100

Percentage (%)
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(F)

(G)

Baseline Peanut Specific IgE (median)

%

Study ES (95% CI) Weight  Subjects

T
<60 KU/L ;
Anagnostou 2011 —&— 63.6 (43.0, 80.3) 5.40 22
Anagnostou 2014 ! 52.1(421,61.9) 991 94
Bird 2015 ——8— 818(523,949) 344 "
Tang 2015 —8 83.9(67.4,92.9) 6.51 3
Tao 2017 —®— 786(524,924) 4,06 14
Vickery 2017 —@—  81.1(65.8,90.5) 7.09 37
Subtotal ("2 =72 6%, p =0.0) <> 729(588,851) 3641

i
>=60 kLI/L i
Jones 2009 —-— 69.2 (53.6, 81.4) 727 39
Varshney 2011 ——@— 78.9(56.7,91.5) 495 19
Schneider 2013 ——8 923(66.7,986) 386 13
Kukkonen 2017 — = 66.7 (51.0,794)  7.27 39
MacGinnitie 2017 —— 65.7 (49.2, 79.2) 6.91 35
Bird 2018 —E— 62.1(440,773) 629 29
Fauquert 2018 ——— 810(600,923) 525 21
PALISADE 2018 L | 67.2 (62.3, 71.8) 12.30 372
Blumchen 2019 —a— : 41.9 (26.4, 59.2) 6.51 31
Zhong 2019 66.7 (35.4,87.9) 2097 9
Subtotal ("2 =42 6%, p=0.1) <.> 680(612,745) 6359

1
Heterogeneity between groups: p = 0.533 :
Overall (1"2 =558%, p=0.0); <> 69.5 (63.4, 75.4) 100.00

1

;

1 I I I I I
0 20 40 60 80 100
Percentage (%)
Baseline SPT (median)
%

Study ES (95% Cl) Weight  Subjects
=12 mm :
Schneider 2013 +——& 92.3(66.7,98.6) a7 13
Tang 2015 —l— 83.9(67.4,929) 6.42 |
Tao 2017 ——8— 786(524,924) 3.91 14
Bird 2018 —a— 62.1 (44.0,77.3) 6.19 29
Fauquert 2018 ——8— 81.0(60.0,92.3) 5.12 21
Zhong 2019 —_— 66.7 (35.4, 87.9) 2.83 9
Subtotal (12 =20.4%, p=0.3) < 78.0(684,865)  28.18

1
==12 mm i
Anagnostou 2011 —IT— 63.6 (43.0, 80.3) 527 22
Varshney 2011 ——@— 78.9(56.7,915) 4.80 19
Anagnostou 2014 - 52.1(42.1,61.9) 10.11 94
Kukkonen 2017 —a— 66.7 (51.0, 79.4) 7.22 39
MacGinnitie 2017 —— 65.7 (49.2,79.2) 6.84 35
Vickery 2017 —8  81.1(658,905) 7.04 37
Nachshon 2018 - 65.5 (57.5,72.8) 11.24 145
PALISADE 2018 ] 67.2 (62.3, 71.8) 12.87 372
Blumchen 2019 —a— | 41.9 (26.4, 59.2) 6.42 31
Subtotal (12 =60.1%, p=0.0) < 64.6 (58.0, 70.9) 71.82

1

1
Heterogeneity between groups: p=0.030 |
Overall ("2 = 57.6%, p = 0.0); <> 68.6 (62.6, 74.2) 100.00

T T T T T

0 20 40 60 80 100
Percentage (%)
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S18 Figure. M eta-regression bubble plots- Completion of Supervised Oral Food Challenge
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S19 Figure. Forest plot for successful completion of supervised exit oral food challenge
accor ding to per-protocol analysis

%
Author n/N ES (95% CI) Weight

OPEN LABEL TREATMENT !

Jones 2009 27/29 — 931 (78.0, 98.1) 6.40
Anagnostou 2011 14/19 —.—: 73.7 (51.2, 88.2) 5.35
Schneider 2013 12/12 —— 100.0 (75.8, 100.0) 421
Anagnostou 2014 49/81 —- ' 60.5(49.6, 70.4) 8.47
Bird 2015 9/9 — 8 100.0 (70.1, 100.0) 355
Kukkonen 2017 26/33 —i— 78.8 (62.2, 89.3) 6.71
MacGinnitie 2017 23124 —8 953 (79.8,99.3) 5.94
Tao 2017 11/11 — 1 100.0 (74.1, 100.0) 401
Vickery 2017 30/32 —i 93.8(79.9, 98.3) 6.64
Nachshon 2018 95/113 B 841(76.2,89.7) 8.93
Zhong 2019 6/7 ——8&— 3857 (48.7,97.4) 3.02
Subtotal (I"2 = 75.9%, p = 0.0) <> 89.0 (80.0, 95.9) 63.24

BLINDED TO TREATMENT

Varshney 2011 15/16 — & 9338(71.7,98.9) 4.92
Tang 2015 26/29 _..' 89.7 (73.6, 96.4) 6.40
Bird 2018 18/23 —#—  78.3(58.1,90.3) 5.83
Fauquert 2018 17/17 +. 100.0 (81.6, 100.0) 5.07
PALISADE 2018 250/294 | 85.0 (80.5, 88.7) 9.77
Blumchen 2019 13/15 —&— 386.7(62.1,96.3) 4.76
Subtotal (1"2 = 29.5%, p = 0.2) <> 88.7 (82.6, 93.8) 36.76

Heterogeneity between groups: p = 0.980 I
Overall ("2 =68.2%, p =0.0); O 88.8 (83.2, 93.5) 100.00

20 40 60 80 100
Percentage (%)



S2 Table. Summary of characteristics of included studies

Characteristic Studies (n) Patients (n)
Total 27 1488
Rush Phase
Yes 17 (63) 1140
No 10 (37) 348
Co-Treatment”
Yes 9(32) 215
No 19 (68) 1273
Peanut OIT Blinding
Yes 6 (22) 503
No 21 (78) 985
Maintenance Dose
(mg/day)’
<1000 15 (54) 823
> 1000 13 (46) 665
Entry OFC
DBPCFC 13 (48) 756
Open 7 (26) 271
None 7 (26) 461
Baseline pslgE (ku/L)
<60 10 (37) 323
>60 15 (56) 750
Not reported 2(7) 415
Baseline SPT (mm)
<12 11 (41) 873
=12 9(33) 176
Not reported 7 (26) 439

¥ One study randomised children to receive co-treatment with omalizumab and peanut
OIT or peanut OIT alone and was therefore counted twice

" - One study randomised children to receive either peanut OIT at dose of 300 mg or 3000
mg peanut protein daily and was therefore counted twice




S3 Table. Comparison of characteristics between controlled and non-controlled studies

Characteristic Controlled Non-Controlled P Value
Number of Studies 9 18 -
Subjects, median (range) 31 (19-372) 24 (9-270) 0.105
Rush Phase, n (%) 0.219
Yes 4 (44) 13 (72)
No 5 (56) 5(28)
Co-Treatment” 1.000
Yes 2 (22) 5 (29)
No 7 (78) 12 (71)
Asthma (%), median (range) 43 (41-69) 62 (27-82) 0.423
Eczema (%), median (range) 64 (0-83) 57 (11-70) 0.374
Allergic Rhinitis (%), median (range) 57 (14-79) 55 (11-95) 0.696
8;23; ood Allergies (%), median 55 (23-83) 49 (36-91) 0.665
Age (years), median (range) 8 (6-15) 8 (2-13) 0.657
'(\fn‘i;‘é:;;”ﬁe%?j (range 800 (300-5000) | 2000 (125-4000) | 0.821
Entry OFC, n (%) 0.445
DBPCFC 6 (67) 7 (39)
Open 1(11) 6 (33)
None 2 (22) 5 (28)
Baseline psIgE (KU/L), median (range) | 74.6 (14.3-162) 55.4 (9.6-229) 0.421
Baseline SPT (mm) , median (range) 10 (7-17.6) 12 (8-16.5) 0.470

Abbreviations. OFC, oral food challenge; DBPCFC, double blind placebo controlled food
challenge; pslgE, peanut specific IgE; SPT, skin prick test
¥ Excludes 1 study that randomised subjects to receive co-treatment or placebo
" Excludes 1 study that randomised subjects to one of two maintenance doses

55




4 Table. Additional characteristics of included peanut oral immunotherapy studies

. . . Other ) . Reported AE Data
Median | Median Median Asthma | Eczema Food Allergic Subjects Discontinued Reached Passed Frequency Rate
Study Age pslgE SPT (%) (%) Allergies Rhinitis Receiving Dueto AE. n Target Supervised
(years) | (median) | (median) (%) (%) OIT,N ’ Dose, n Exit OFC,n | Overall | Timing | Overall | Timing
Anagnostou
2011 [UK] 11 29.7 85 64 36 - 45 22 1 19 14 Y Y Y N
Anagnostou
2014 [UK] 12.4 39.75 9 59 52 23 57 94 3 81 49 Y N Y N
Bird 2015
[USA] 7 54.9 - 73 55 - 55 11 2 9 9 Y Y Y N
Bird 2018
[USA] 7 64.3 14 41 66 83 62 29 4 23 18 N N Y N
Blumchen 2010
[Germany] 5.6 95.6 - 65 - 74 - 23 4 14 - Y Y Y N
Blumchen 2019 | ¢ 89.5 8 42 61 29 45 31 2 15 13 Y N Y N
[Germany]
Fauquert 2018 14.5 162 12.4 43 0 28 14 21 2 17 17 N N Y Y
[France]
Hofmann 2009
[USA] 4.8 - - 68 64 - 57 28 1 20 - Y Y Y Y
Howe 2019
[USA] 10.82 54 - - - 68 - 50 0 50 - Y N N N
Jones 2009
[USA] 4.8 85.4 - 62 69 55 62 39 4 29 27 Y Y Y Y
Kukkonen 2017 | ¢ o 74.6 10 69 67 62 67 39 4 33 26 N N Y Y
[Finland]
MacGinnitie
2017 [USA];
Oral OIT alone 10 91 10 - - - - 8 1 1 1 Y N Y N
arm
MacGinnitie
2017 [USA];
Omalizumab 10 88 11 - - - - 27 2 23 22 Y N Y N
arm
Nachshon 2018
[Israel] 6 - 8 39 - 49 - 145 7 113 95 N N Y N
Nagakura
2018 [} ] 85 385 9 50 59 36 55 22 0 22 - Y Y Y Y
Nagakura
2018b [Japan] 9.6 55.4 12 33 46 - 67 24 0 24 - Y Y Y Y
Nar '[f?sﬁ(’ﬁ 111 169 12 82 55 o1 95 11 7 - Y Y Y N
Nozawa 2014 9 30.82 - 56 63 43.7 25 18 2 16 - N Y Y
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[Japan]

PALISADE
2018 [North - 69 1 53 - 66 - 3 43 204 250 %
Americaand
Europe]
Reier-Nilsen
2019 [Norway] 10.1 110.6 9.8 42 83 47 26 57 9 12 - N
Schneider 2013
[USA] 10 229 16.5 - - 46 - 13 1 12 12 Y
Tang 2015
[Australia] 6.1 14.3 17.6 42 58 - - 31 0 29 26 Y
Tao 2017
[Australia] 13 9.6 12 - - - - 14 0 11 11 N
Varshney, 2011
[USA] 7 106 7 68 74 74 79 19 3 16 15 Y
Vickery 2017
[USA]; 300 mg - 224 105 20 60 - 20 20 - 19 17 Y
dosearm
Vickery 2017
[USA]; 3000 - 12.3 125 35 82 - 24 17 - 13 13 Y
mg dose arm
Wasserman
2019 [USA] 7 - - 64 - - - 270 31 211 - Y
Yu 2012 [USA] 75 66 12.5 24 1
Zhong 2019 8 100 15 56 1 44 1 9 0 7 6 N
[Singapore]
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S5 Table. Meta-regression of therisk of adverse event causing treatment discontinuation
according to study level characteristics

Withdraw due to Adver se Event

Variance

explained
Comparison Studies  Coefficient’ (95% CI) 12 (%) (R? %) P Value
pslgE (median, per every 10
kU/L) 24 0.014 (0.006 to 0.024) 34.1 45.6 0.0059
SPT (median, per every 1 mm) 20 -0.007 (-0.026 to 0.012) 45.4 0.00 0.4557
Target Maintenance Dose (per
every 100 mg) 23 0.002 (-0.001 to 0.005) 52.6 0.00 0.2245
Age (median, per every year) 26 -0.005 (-0.021 to 0.012) 47.6 0.00 0.5544
Asthma (%, per every 10%) 22 0.032 (-0.001 to 0.063) 34.1 28.9 0.0402
Other Food Allergies (%, per
every 10%) 17 0.024 (-0.005 to 0.052) 475 14.4 0.0989
Allergic Rhinitis (%, per every
10%) 17 0.004 (-0.023 to 0.030) 29.9 0.00 0.7889
Eczema (%, per every 10%) 18 0.019 (-0.010 to 0.047) 33.0 16.2 0.2044

" Univariable meta-regression performed using Freeman-Tukey double arcsine transformed proportions
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S6 Table. Frequency of different types of adverse events according to study characteristics

Frequency of Adverse Events Requiring Treatment

Frequency Requiring Epinephrine

Comparison n/1,000 doses n/1,000 doses
P Studies (95% CI) |2 p value Studies (95% CI) 1>  pvalue
Overall 8 11.3 (5.4-19.5) 99.0 NA 15 0.20 (0.08-0.37) 64.4 NA
Rush Phase
Yes 5 12.6 (7.3-19.3) 97.2 0.723 8 0.34 (0.14-0.63) 60.9 0.022
No 3 9.4 (0.3-31.1) NA 7 0.06 (0.00-0.21) 49.9
Co-Treatment
Yes 2 19.4 (17.3-21.6) NA 0.027 5 0.28 (0.04-0.67) 63.0 0.583
No 6 9.2 (3.3-17.9) 99.0 11 0.14 (0.02-0.35) 67.4
Intervention Blinding
Yes 1 1.9(1.2-2.8) NA NA 1 0.00 (0.00-0.31) NA NA
No 7 13.4 (6.7-22.3) 98.9 14 0.23 (0.10-0.40) 60.6
Maintenance Dose
(mg/day)
< 1000 8 11.3 (5.4-19.5) 99.0 NA 9 0.08 (0.01-0.19) 40.7 0.001
> 1000 - - - 6 0.52 (0.28-0.82) 21.3
Entry OFC
DBPCFC 4 14.6 (4.0-31.6) 99.2 0.361 8 0.24 (0.06-0.51) 64.7 0.667
Open 2 7.9(6.89.2) NA 3 0.22 (0.00-1.05) NA
None 2 7.2 (6.2-8.3) NA 4 0.14 (0.02-0.35) 36.4
Baseline psigE (kU/L)
<60 4 17.2 (5.0-36.6) 994 0.144 6 0.11 (0.00-0.31) 82.3 0.260
>60 4 6.7 (2.9-11.9) 97 9 0.27 (0.08-0.55) 69.9
Baseline SPT (mm)
<12 4 10.6 (1.7-26.9) 994 NA 6 0.21 (0.03-0.52) 775 0.224
>12 1 24.6 (21.5-28.2) NA 4 0.47 (0.11-1.03) 53.3

Abbreviations; OFC, oral food challenge; DBPCFC, double blind placebo controlled food challenge; psigE, peanut specific IgE; SPT, skin prick test
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S7 Table. Meta-regression of therisk of different types of adver se events according to study level characteristics
Adver se Event Requiring Treatment Adver se Event Requiring Epinephrine
Variance Variance
Coefficient” 1% explained Coefficient” 12 explained

Comparison Studies (95% Cl) (%) (R% %) pvalueStudies (95% Cl) (%) (R% %) pvalue
psigE 0.002 0.013
(median, per every 10kU/L) 7 (-0.002t00.006) 79.1 24 03172 23 (-0.001t00.025)59.2 20.6  0.0247
SPT -0.014 0.009
(median, per every 1 mm) 6 (-0.103t00.076) 809 0 0765 19 (-0014t00.033)67.3 000 04334
Target Maintenance Dose -0.001 0.004
(per every 100 mg) 7 (-0012t00.011) 828 0 09172 24 (-0.001t00.008)70.5 103  0.0595
Age -0.042 -0.007
(median, per every year) 7 (0058t0-0026) 0 100 <0001 25 (-0.029t00.015)732 120 0.5483
Asthma -0.018 0.003
(%, per every 10%) 6 (-0121t00.084) 836 O 07275 21 (-0.002t00.007)751 00  0.2439
Other Food Allergies 0.055 0.002
(%, per every 10%) 5 (-0.001t00.112) 57.1 653 00562 16 (-0.002t00.005)73.6 0.0  0.4427
Allergic Rhinitis -0.011 0.002
(%, per every 10%) 6 (-0099t00.077) 842 0 08085 16 (-0.002t00.005)532 0.00 0.3208
Eczema 0.179 0.001
(%, per every 10%) 6 (0.108t00.251) O 100 <0001 17 (-0.003t00.004)49.7 0.0 0.6371

Abbreviations: psligE, peanut specific IgE; SPT, skin prick test

" Univariable meta-regression performed using Freeman-Tukey double arcsine transformed proportions
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S8 Table. Meta-regression of the frequency of different types of adver se events according to study level characteristics

Frequency of Adverse Events Requiring Treatment

Frequency Requiring Epinephrine

Variance Variance

Coefficient’ 1> explained Coefficient’ 1> explained
Comparison Studies (95% CI) (%) (R>%) pvalue Studies (95% CI) (%) (R, %) pvalue
psigE -0.009 0.001
(median, per every 10 kU/L) 7 (-0.024t0 0.006) 99.1 0 0.2366 14 (0.000t00.002) 63.0 16.8 0.0636
SPT 0.017 0.003
(median, per every 1 mm) 5 (-0.022t0 0.056) 99.4 0.06 0.4021 10 (0.000t0 0.005) 59.5 445 0.0243
Target Maintenance Dose 0.001 0
(per every 100 mg) 7 (-0.012t00.013) 99 0 0.9250 14 (0.000t00.001) 534 21.6 0.0430
Age 0.006 0.001
(median, per every year) 8 (-0.008t00.019) 99.1 0 0.4096 15 (-0.001t00.003) 66.5 0.00 0.5093
Asthma -0.001 0.002
(%, per every 10%) 8 (-0.032t00.03) 99.1 0 0.9343 11 (-0.002t0 0.006) 62.4 0.00 0.3391
Other Food Allergies 0.01 0.001
(%, per every 10%) 5 (-0.002t0 0.023) 96.9 28.6 0.1042 9 (-0.002t0 0.004) 71.95 0.00 0.4524
Allergic Rhinitis 0.004 0.002
(%, per every 10%) 7 (-0.05t00.057) 99.3 0 0.896 10 (-0.001t0 0.006) 62.71 0.00 0.1413
Eczema -0.034 0.002
(%, per every 10%) 7 (-0.064 t0-0.004) 98.8 28.2 0.0248 10 (-0.002t0 0.006) 61.58 0.00 0.4550

Abbreviations: pslgE, peanut specific IgE; SPT, skin prick test
" Univariable meta-regression performed using Freeman-Tukey double arcsine transformed proportions
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S9 Table. Pooled proportion of participantsableto reach the target maintenance dose or pass supervised exit oral food challenge according to study

characteristics

Reach Target Maintenance Dose

Pass Supervised Exit OFC

p
Comparison Studies % (95% CI) 12 pvalue  Studies % (95% CI) 1 value
Overall
26 80.9 (74.2-86.8) 86.2 NA 17 68.9 (63.5-74.1) 53.0 NA
Rush Phase
Yes 16 82.6 (77.5-87.2) 65.5 0.545 9 71.3 (65.9-76.4) 36.9 0.208
No 10 77.1 (56.4-93) 93.3 8 64.3 (53.8-74.3) 54.3
Co-Treatment
No 19 72.7 (64.7-80) 84.9 <0.001 13 65.6 (58.5-72.3) 64.9 0.035
Yes 8 95.0 (87.6-99.6) 66.7 5 78.7 (68.8-87.3) 254
Antihistamine Alone 3 97.4 (84.1-100) NA 1 66.7 (51.0-79.4) NA
Antihistamine + Montel ukast 1 100 (85.1-100) NA - - -
Omalizumab 2 87.9 (75.1-96.9) NA 2 85.5(72.1-95.4) NA
Probiotic 2 91.6 (79.7-99.1) NA 2 81.1 (66.6-92.6) NA
Intervention Blinding
Yes 6 78.6 (67.7-87.9) 724 0.687 6 69.1 (58.1-79.1) 67.7 0.952
No 20 81.6 (72.7-89.2) 88.3 11 68.9 (62.1-75.4) 45.4
Maintenance Dose
(mg/day)
< 1000 15 84.8 (77.0-91.3) 82.6 0.178 10 64.7 (57.5-71.7) 56.0 0.054
> 1000 12 75.9 (63.6-86.5) 87.6 8 74.9 (67.6-81.7) 26.4
Entry OFC
DBPCFC 13 79 (67.4-88.7) 89.0 0.597 9 67.3 (60.2-74.1) 49.6 0.245
Open 7 79.3 (64.6-91.2) 79.9 5 66.8 (52.8-79.5) 67
None 6 86.1 (73.4-95.5) 86.35 3 76.8 (67.1-85.3) NA
Baseline psigE (kU/L)
<60 9 93.1 (86.6-97.9) 66.7 <0.001 6 72.9 (58.8-85.1) 726 0533
=60 14 70.7 (59.2-81) 86.9 10 68 (61.2-74.5) 42.6
Baseline SPT (mm)
<12 11 76.6 (64.8-86.7) 914 0.216 9 64.6 (58.0-70.9) 60.1 0.030
>12 8 86.8 (76.5-94.8) 53.9 6 78.0 (68.4-86.5) 20.4

Abbreviations: OFC, oral food challenge; DBPCFC, double blind placebo controlled food challenge; pslgE, peanut specific IgE; SPT, skin prick test
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S10 Table. Meta-regression of the pooled proportion of participants ableto reach the target maintenance dose or pass supervised exit oral food
challenge accor ding to study level characteristics
Reach Maintenance Dose

Comparison
psigE

(median, per every 10

KU/L)
SPT

(median, per every 1

mm)

Target Maintenance

Dose

(per every 100 mg)
Age

(median, per every
year)

Asthma

(%, per every 10%)

Other Food Allergies

(%, per every 10%)
Allergic Rhinitis
(%, per every 10%)
Eczema

(%, per every 10%)

Studies

23

19

17

18

Coefficient'
(95% CI)

-0.015
(-0.033 to 0.002)

0.017
(-0.017 t0 0.052)

-0.007
(-0.013 t0 -0.002)

0.007
(-0.025 to 0.039)
-0.015
(-0.074 to 0.044)
-0.001
(-0.062 to 0.059)
0.019
(-0.037 to 0.075)
-0.029
(-0.087 to 0.029)

Abbreviations: pslgE, peanut specific IgE; SPT, skin prick test
" Univariable meta-regression performed using Freeman-Tukey double arcsine transformed proportions

|2
(%)

85.5

87.3

82.5

87.1
86.0
90.4
87.1

86.0

Variance
explained
(R?, %)

19.0

0.00

16.6

0.00
0.00
0.00
7.8

145

pvalue Studies
0.0881 16
0.3255 15
0.0088 16
0.6693 16
0.6177 14
0.9616 11
0.5028 11
0.3196 12

Pass Supervised OFC
Variance
Coefficient’ 12 explained
(95% CI) (%)  (R% %)

0.0052

(-0.008t0 0.018) 57.3 0
0.0257

(0.007t00.044) 404 49.5
0.0043

(0.000t00.009) 33.3 26.4
-0.005

(-0.026t00.016) 55.2 0
-0.011

(-0.059 to 0.037) 57 0
0.023

(-0.01 to 0.056) 48 19.9
-0.015

(-0.057t0 0.027) 56.9 14
-0.004

(-0.045t00.038) 64.9 0

p value

0.4273

0.0058

0.0618

0.6453
0.6500
0.1657
0.4893

0.8581
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