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1. Maternal AFA and risk of allergic/ autoimmune outcomes — summary of interventions
and findings

In this analysis we included studies of any type of allergenic food avoidance (AFA) in mothers —
during any part of pregnancy, lactation or both periods of time. We did not include studies where
maternal diet was modified during lactation for management of established allergic disease in
the infant. We included studies of multifaceted interventions, if maternal AFA was part of the
intervention — and where appropriate undertook subgroup analysis of single versus multifaceted
interventions. We defined allergenic foods as cow’s milk, soya, egg, peanut, tree nuts, wheat,
fish, seafood, which are the ‘major food allergens’ as defined by the US Food Allergen
Labelling and consumer Protection Act of 2004. We planned to undertake subgroup analyses for
meta-analyses which included >5 studies, which was possible only for AD <4 years. We planned
to assess publication bias using Funnel plots and Egger’s test where there were >10 studies in a

meta-analysis, although no such meta-analysis was undertaken.

In total we identified 1 high quality recent systematic review which included 5 trials (925
participants), and we identified 12 original trials (9 RCT with ~1500 participants, 3 CCT with

~330 participants) investigating the effect of maternal AFA on allergic or autoimmune outcomes.

Interventions used:

Two studies intervened in pregnancy only, 6 during lactation and 4 during both periods of time.
Seven studies were single intervention (AFA), 5 were multifaceted (typically both maternal and
infant dietary interventions, with environmental control measures to reduce allergen/ irritant
exposure). The foods excluded were: milk alone (2), milk and egg (3), egg alone (1) or multiple

other food groups (6), the latter usually including milk and egg as well.

Populations and outcomes assessed:

Seven studies were undertaken in Europe, 1 in Australia, 2 in Asia and 2 in North America. All
study populations were at high allergic disease risk based on family history, but populations
were not at increased risk of autoimmune outcomes. Outcomes assessed were wheeze/lung
function (6), allergic rhinitis (AR; 6), eczema (AD; 11), food allergy (FA; 5), allergic
sensitisation (AS; 10) and type 1 diabetes (TIDM; 2). Age at outcome assessment ranged

between 3 months and 18 years.
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Overall findings:

Overall risk of bias was high or unclear in all studies, mainly due to risk of selection bias, based
on inadequate randomisation or treatment allocation procedures — seen most clearly in the 3
CCTs where the process used for treatment allocation was judged likely to lead to imbalanced
treatment groups. Risk of assessment bias was also unclear in the majority of cases, and risk of

conflict of interest was judged as low in most studies.

Data were sparse for all outcomes, especially TIDM, food allergy and allergic rhinitis. No

studies evaluated participants at ‘normal risk’ of allergic outcomes.

Overall there is no evidence that maternal allergenic food avoidance reduces risk of

allergic of autoimmune outcomes in the offspring.
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Table 1 Characteristics of included studies evaluating maternal AFA and allergic outcomes

N - Age at
Study Design Intervention/ Country Excluded food Intervention D'rsiiise outcome Outcomes reported
Control (years)

Kramer (1)

5 trials (925)

Pregnant/lactating
women

Eczema, Allergic
sensitisation,
Wheeze, Allergic
rhinitis

Falth-Magnusson,
1987 (2)

Falth-Magnusson
1992 (3)
Ludvigsson, 2003
4)

Pregnant women.
Cow's milk and egg
Cow's milk and egg exclusion from 28
weeks gestation to
delivery.

Allergic rhinitis
(physician
assessment), Asthma
(>3 episodes of
wheeze), Eczema
(Hanifin and Lobitz),
Allergic sensitisation
(SPT), Food allergy
(history), Total IgE,
TIDM (serology)

Hattevig, 1990 (5)
Paronen, 2000(6)
Hattevig, 1999 (7)
Hattevig, 1989 (8)
Sigurs, 1992 (9)

Lactating women.
Cow's milk, egg and
fish exclusion during
first 3 months post-

partum.

Cow's milk, fish and
€99

Allergic sensitisation
TIDM (serology),
Eczema, Asthma,

Wheeze, Recurrent
wheeze Allergic
rhinitis, Food allergy
(history), Total IgE

Herrmann, 1996
(10)

Pregnant/lactating
women. Cow's milk
and egg exclusion from
Cow's milk and egg 28 weeks gestation
through lactation,
versus 1 litre cow's
milk and 1 egg per day.

Eczema (DD),
Allergic sensitisation

(SIgE)
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Study

Design

N

Intervention/

Control

Country

Excluded food Intervention

Disease

risk

Age at
outcome
(years)

Outcomes reported

Jirapinyo, 2013
(11)

RCT

30/ 32

Thailand

Lactating women.
Cow's milk exclusion
during lactation up to 4
months postpartum.

Cow's milk

high

Eczema (method

<0.5 unclear)

Kilburn, 1998 (12)

CCT

15/ 96

UK

Lactating women.
Milk, egg, fish and nuts
exclusion throughout
lactation.

‘Allergenic foods’

high

Eczema (Hanifin and
15 Rajka), Allergic
sensitisation (SPT)

Lovegrove, 1994
(13)

RCT

12/ 14

UK

Pregnant/lactating
women. CM
exclusion during
pregancy and
lactation with
hydrolysed milk if
necessary. BF
encouraged for 6
months and eHF if
needed.

Cow’s milk

high

1 Eczema (DD)

Metcalfe,
2016{Metcalfe,
2016 #832}

RCT

40, 44, 36

Australia

Lactating women.
First 6 weeks of
lactation. Randomised
Egg to high-egg diet (>4
eggs per week), low-
egg diet (1-3 eggs per
week) and egg-free diet

high

Allergic
sensitisation (SIgE-
egg)

0.33

Shao, 2006 (14)

RCT

23/ 23

China

Lactating women.
eBF encouraged for 4
months, allergenic
food exclusion during

‘Allergenic foods’

high

Eczema
(Wolkerstorfer
score), Allergic

Sensitisation (SPT)

1.5
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N . Age at
Study Design Intervention/ Country Excluded food Intervention D'rsiiise outcome Outcomes reported
Control (years)
lactation, delayed
solid (4 months) and
allergenic (6-12
months) food, pHF if
necessary.
Pregnant/lactating Allergic
women. BF Sensitisation
Bi%k_eréﬁood' encouraged for 4 (SPT), Allergic
\?eu)n’g 2%?)'0 months, allergenic Rhinitis (DD),
(16): Cha’n-Yeung food exclusion du_rlng Wheeze (ISAAC
ZOOé (17): Wong pregnancy/lac_tatlon, . and modified
201’3 " RCT 281/ 268 Canada Nuts, seafood delayed solid (6 high 1,7,15 ECRHS), Ecze_ma
(18)Protudier months) and (DD), bronchial
2011(19): ' allergenic (12 hyper-
Carlsten 2013; (20) month_s) food, whey responsiveness
CAPPS Study pHF if necessary, (PC20 <7.8mg/ml),
environmental Lung function
control. (FEV1)
Lactating women. Recurrent wheeze
Hide, 1994 (21) Allergenic food (>=3 episodes),
Hide, 1996(22) exclusion during BHR
Arshad, 1992 (23) lactation, delayed (PC20<8mg/ml),
Arshad, 2003 (24) Cow’s milk, egg, allergenic (9-11 . 1, Eczema (Physician
Arshad, 2007 (25) RCT 71/68 UK fish and nuts months) food, soya high 2,4,8,18 assessment), Food

Scott, 2012 (26)
Isle of Wight
Study

hydrolysate if allergy (Open food

necessary, challenge ;
environmental Physician
control. assessment),
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N . Age at
Study Design Intervention/ Country Excluded food Intervention D'rsiiise outcome Outcomes reported
Control (years)

Allergic
sensitisation (SPT,
total IgE), Allergic
rhinitis (physician
assessment), Total

IgE
Eczema (Hanifin
and Rajka
Pregnant/lactating Criteria), Allergic
Zeiger, 1992 Cow’s milk. e women. A!Iergeni_c Rhinoconjunctivitis
(27) 103/ 185 t and ’argtigél food exclusion during (DD), Food
Zeiger 1989 (28), RCT [seen at 4 USA peanut, d ph i pregnancy/lactation, high 1,4,7 Allergy - Any
1994 (29) months] Soi?/gindameea delayed allergenic (1- (DD), Wheeze (
3 years) food, casein >2 physician
eHF if necessary. diagnosed
episodes), Allergic
Sensitisation (SPT)
Asthma (physician
assessment),
Pregnant women. Allergic
Milk and Egg sensitisation (SPT),
Lilja, 1989 (30) RCT  84/87  Sweden  Cow’s milk, egg extfl'ﬁfe"s’tgf‘gé?fughfd High 15 A"gﬁ)'/gi[;‘g:t's
litre milk and 1 egg assessment),

per day.

Eczema (physician
assessment), Food
allergy (history)

10
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BF breastfeeding; eBF exclusive breastfeeding; pHF partially hydrolysed formula; eHF extensively hydrolysed formula; CM cow’s milk; RCT
randomised clinical trial, SPT skin prick test, BHR bronchial hyperresponsiveness, FEv: forced expiratory volume in one second; Physician

assessment refers to assessment by a study physician , DD refers to community diagnosis.

11
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Figure 1 Risk of bias in studies of maternal AFA and allergic or auto-immune
diseases
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Bias Interest
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2. Maternal AFA and risk of AD

One systematic review and 11 original trials (8 RCT, 3 CCT,; total 1700 participants)
were included in this analysis. Table 2 summarises findings from the recent high quality
systematic review of Kramer, which excluded multi-faceted studies and CCTs, but did
not exclude studies where AFA was practiced in the context of infant allergic disease.
Kramer identified 2 studies of AFA in pregnancy and 1 study of AFA in lactation. Meta-
analysis did not show any evidence for a protective effect.

Figure 2 summarises the risk of bias for original studies of maternal AFA and AD.
Overall risk of bias was high or unclear in all studies, mainly due to risk of selection bias,
based on inadequate randomisation or treatment allocation procedures — seen most
clearly in the 3 CCTs where the process used for treatment allocation was judged likely
to lead to imbalanced treatment groups. Risk of assessment bias was also unclear in the
majority of cases, and risk of conflict of interest was judged as low in most studies.

Meta-analysis of data from the original studies did not show a significant association
between maternal AFA and AD risk — albeit with high heterogeneity in both the RCT
(Figures 3 and 5) and CCT (Figure 4) analyses. A single small RCT (Arshad) found
evidence that maternal AFA, as part of a multi-faceted intervention study, reduces risk of
AD associated with positive SPT at the age of 8 (Figure 6). Other small single study
analyses were not statistically significant (Figures 7 and 8). Subgroup analysis of RCT
evidence for prevention of AD at age <4 years showed evidence for a subgroup
difference according to timing of intervention — with AFA during lactation reducing AD
risk, but AFA during pregnancy having no effect (Table 3). The effect of AFA during
lactation on AD risk was not supported by the CCT evidence from 2 trials with a similar

number of participants (Figure 4).

The CCT of Kilburn did not report data for meta-analysis, but did report a trend towards
increased AD in the AFA group, which was not statistically significant. In the CCT of
Hattevig AD was significantly reduced at age 4, but not at other ages (Figures 4 and 7).
In the RCT of Arshad AD was significantly reduced at age 2, but not at other ages
(Figures 3, 5 and 8).

Overall we found no consistent evidence that maternal AFA impacts on child AD

risk.

13
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Figure 2 Risk of bias in studies of maternal AFA and AD risk

] B
90% I
80% —
70% I
60% —
50% ____ mHigh
|
40% Unclear
Low
30% —
20% —
10% —
O% T T T T 1
Assessment Selection Bias Attrition Bias Overall Bias  Conflict of
Bias Interest
Table 2 Systematic review evidence for AFA and AD risk
Study Outcome Intervention  No. participants Outcome 2
measure timing (studies) (95% CI)
Kramer AD at <18 Pregnancy 334 (2) RR 1.01 48%
1) months [0.57,1.79]
Kramer AD at <18 Lactation 26 [1] RR 0.73 -
1) months [0.32, 1.64]
Figure 3 Maternal AFA and risk of AD at age <4 yrs - RCT
Experimental  Control Effect Measure
Study Events Total Events Total RR  95%-CI W(random)
Jirapinyo 2013 2 30 8 ' 0.27 [0.06;1.16]  8.0%
Shao 2006 4 23 9 0.44 [0.16; 1.24] 13.1%
Lovegrove 1994 5 12 8 0.73 [0.32; 1.64] 17.0%
Arshad 1992 4 58 12 0.36 [0.12; 1.04] 12.4%
Lilja 1989 27 81 23 1.19 [0.75; 1.89] 25.4%
Falth-Magnusson 1987 22 76 21 1.31 [0.78;2.19] 24.0%
Random effects model 280 0.75 [0.47; 1.21] 100%

Heterogeneity: I-squared=55.1%, p=0.0489

[ I I ! I I 1

01 02 05 1 2 5 10
Decreased risk Increased risk
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Table 3 Subgroup analysis of maternal AFA and AD risk at age <4 years

Number of P-value for between

studies R [t €1 (%) groups difference

Intervention — pregnancy only 2 1.24 [0.88-1.75] 0

0.003
Intervention — lactation +/- pregnancy 4 0.48 [0.29-0.81] 0
Intervention — multifaceted including AFA 3 0.53[0.30-0.91] 0 0.09
Intervention — AFA alone 3 1.04 [0.60-1.80] 52
Overall risk of bias — Low - - - i
Overall risk of bias — High/Unclear 4 0.75[0.47-1.21] 55
Conflict of interest bias — Low 2 0.66 [0.15-2.84] 73 0.94
Conflict of interest bias — High/Unclear 4 0.70[0.38-1.31] 57

15
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Figure 4 Maternal AFA and risk of AD at age <4 yrs - CCT

Experimental  Control Effect Measure
Study Events Total Events Total RR  95%-Cl W(random)
Herrmann 1996 6 30 5 41 1.64 [0.55; 4.87] 36.2%
Hattevig 1989 17 65 20 50 0.65 [0.38; 1.11] 63.8%
Random effects model 95 91 0.91 [0.38; 2.18] 100%

Heterogeneity: I-squared=55.2%, p=0.135

0102 05 1 2 5 10
Decreased risk Increased risk

Figure 5 Maternal AFA and risk of AD at age 5-14 yrs - RCT

Experimental  Control Effect Measure
Study Events Total Events Total RR  95%-CI W(random)
Carlsten 2013 43 198 42 175 0.90 [0.62;1.31] 29.6%
Arshad 2007 21 58 29 62 0.77 [0.50;1.19] 26.8%
Zeiger 1994 9 59 24 106 0.67 [0.34;1.35] 17.0%
Falth-Magnusson 1992 29 66 24 89 —— 1.63 [1.05;2.52] 26.6%
Random effects model 381 432 0.97 [0.67; 1.40] 100%

Heterogeneity: I-squared=60.7%, p=0.0542

0102 05 1 2 5 10
Decreased risk Increased risk

Figure 6 Maternal AFA and risk of ‘atopic’ AD at age 5-14 yrs - RCT

Experimental Control Effect Measure
Study Events Total Events Total RR 95%-Cl
Arshad 2007 5 55 17 62 —Ili— 0.33 [0.13; 0.84]

01 02 05 1 2 5 10
Decreased risk Increased risk

Figure 7 Maternal AFA and risk of AD at age 5-14 yrs - CCT

Experimental Control Effect Measure
Study Events Total Events Total RR  95%-Cl

Hattevig 1999 28 65 30 50 l—\ 0.72 [0.5; 1.03]

0102 05 1 2 5 10
Decreased risk Increased risk

Figure 8 Maternal AFA and risk of AD at age >15yrs- RCT

Experimental Control Effect Measure
Study Events Total Events Total RR  95%-Cl

Scott 2012 7 56 15 58 4.—~> 0.48 [0.21; 1.1]

01 02 05 1 2 5 10
Decreased risk Increased risk
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3. Maternal AFA and risk of allergic rhinitis +/- conjunctivitis
One systematic review and 6 original trials (1400 participants) were included in this analysis.

The recent high quality systematic review of Kramer identified 1 study (163 participants) of

AFA in pregnancy from which a RR could not be estimated due to low event numbers.

Figure 9 summarises the risk of bias for original studies of maternal AFA and AR. Overall risk
of bias was high or unclear in 4 of 5 studies, mainly due to risk of selection bias, based on
inadequate randomisation or treatment allocation procedures. Risk of assessment bias was also
unclear in the majority of cases, and risk of conflict of interest was judged as low in most

studies.

Meta-analysis of data from the original studies showed a borderline significant association
between maternal AFA and AR risk, with low heterogeneity in the RCT analysis (Figure 10)
and just 1 study in the CCT analysis (Figure 11) analysis. The RCT analysis was dominated by
a single multifaceted intervention trial (Chan-Yeung) which is described further in the
multifaceted intervention report. The AFA-only trials (Lilja, Falth-Magnusson and Sigurs)
included in these analyses did not show evidence of an impact on AR at age <4 years. Analysis
at age 5-14 showed no evidence of an effect (Figure 12), although a single small RCT (Arshad;
Figure 13) found reduced ‘atopic’ AR at aged 5-14. This was not seen in a similar sized CCT
evaluating AR at the same age (Figure 14).

The multifaceted RCT of Zeiger also reported AR at age 4 in graphical form, where no
significant difference was seen in this outcome between treatment groups. The CCT of
Hattevig/Sigurs and the RCT of Arshad/Hide reported AR at other timepoints and/or using
other methods in addition to those shown in meta-analysis — with broadly similar findings. We

did not identify any studies reporting allergic conjunctivitis as an outcome.

Overall we found no consistent evidence that maternal AFA impacts on child AR risk.

17
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Figure 9 Risk of bias in studies on maternal AFA and AR risk
100%
90% —
80% —
70% I
60% —
50% __ MEHigh
40% Unclear
Low
30% —
20% —
10% —
O% T T T T 1
Assessment Selection Bias Attrition Bias Overall Bias  Conflict of
Bias Interest
Figure 10 Maternal AFA and risk of AR at age <4 yrs - RCT
Experimental  Control Effect Measure
Study Events Total Events Total RR 95%-Cl W(random)
Chan-Yeung 2000 42 251 66 242 —-— 0.61 [0.43; 0.87] 77.2%
Hide 1996 6 58 11 62 —a—— 0.58 [0.23; 1.47] 18.4%
Lilja 1989 1 81 1 82 : 1.01 [0.06; 1591]  2.3%
Falth-Magnusson 1987 3 76 0 95 ———— 874 [0.46; 166.61]  2.0%
Random effects model 466 481 ‘ 0.65 [0.42; 0.99] 100%
Heterogeneity: I-squared=8.6%, p=0.3499 H
I T T | T 1
0102 05 1 2 5 10
Decreased risk Increased risk
Figure 11 Maternal AFA and risk of AR at age <4 yrs - CCT
Experimental Control Effect Measure
Study Events Total Events Total RR 95%-ClI
Sigurs 1992 8 65 5 50 —‘I— 1.23 [0.43; 3.53]
[ T T | I I 1
0102 05 1 2 5 10

Decreased risk Increased risk

18
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Figure 12 Maternal AFA and risk of AR at age 5-14 yrs - RCT

Experimental  Control
Study Events Total Events Total
Arshad 2007 19 58 28 62
Chan-Yeung 2005 64 202 49 178
Zeiger 1994 21 59 47 106
Falth-Magnusson 1992 13 66 14 89
Random effects model 385 435

Heterogeneity: I-squared=26.3%, p=0.2538

Effect Measure

RR  95%-Cl W(random)

0.73 [0.46;1.15] 22.7%
1.15 [0.84;1.57] 38.2%
0.80 [0.54;1.20] 27.4%
1.25 [0.63;2.48] 11.8%

0.95 [0.74; 1.22] 100%

0102 05 1 2

Decreased risk

5
Increased risk

10

Figure 13 Maternal AFA and risk of ‘atopic’ AR at age 5-14 yrs - RCT

Experimental
Study Events Total

Arshad 2007 7 55

Figure 14 Maternal AFA and

Experimental
Study Events Total

Hattevig 1999 22 65

Control Effect Measure
Events Total RR 95%-Cl
19 62 —Ml— 0.42 [0.19; 0.91]
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4. Maternal AFA and risk of food allergy

No systematic review and 5 original trials (800 participants) were included in this

analysis.

Figure 15 summarises the risk of bias for original studies of maternal AFA and FA.
Overall risk of bias was high or unclear in all 5 studies, mainly due to risk of selection
bias, based on inadequate randomisation or treatment allocation procedures. Risk of

conflict of interest was judged as low in most studies.

Meta-analysis of data from the original studies showed no significant association
between maternal AFA and FA risk, with high heterogeneity in the RCT analysis (Figure
16) and just 1 study in the CCT analysis (Figure 17) analysis. The heterogeneity in the
RCT analysis may be explained by combination of a multifaceted intervention trial
(Arshad) with a AFA-only intervention trial (Falth-Magnusson). At age 5-14 there was
also no significant effect, again with high heterogeneity which may be explained by
combination of 2 multifaceted with 1 AFA-only study (Figure 18). Other analyses,
including analysis of cow’s milk and egg allergy were limited by small study and
participant numbers and wide confidence intervals, but showed no evidence of an effect
of maternal AFA on child food allergy (Figures 19 to 26).

The multifaceted RCT of Zeiger also reported FA at age 4 in graphical form, where no
significant difference was seen in current FA, but a significant reduction in FA ever was
seen in the intervention group (P<0.01). The multifaceted RCT of Arshad/Hide reported

no significant difference in physician diagnosed food allergy at age 2.

Overall we found no consistent evidence that maternal AFA impacts on child FA

risk.
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Figure 15 Risk of bias of intervention studies of maternal AFA and FA risk
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Figure 16 Maternal AFA and risk of food allergy (any) at age <4 yrs- RCT
Experimental  Control Effect Measure
Study Events Total Events Total RR  95%-CI W(random)
Arshad 1992 2 58 7 62 <—I—-—— 0.31 [0.07;1.41] 49.1%
Falth-Magnusson 1987 4 76 3 95 ——l—— 167 [0.38;7.22] 50.9%
Random effects model 134 157 ——ﬁ—— 0.72 [0.14; 3.84] 100%
Heterogeneity: I-squared=59.7%, p=0.1153 H
[ T I I I T 1
0102 05 1 2 5 10

Decreased risk Increased risk

Figure 17 Maternal AFA and risk of food allergy (any) at age <4 yrs - CCT

Experimental
Study Events Total

Hattevig 1989 8 65

Control Effect Measure
Events Total RR 95%-Cl
9 50 4l-~ 0.68 [0.28; 1.65]
[ — | I 1
0102 05 1 2 5 10

Decreased risk Increased risk
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Figure 18 Maternal AFA and risk of food allergy (any) at age 5-14 yrs - RCT

Experimental  Control Effect Measure
Study Events Total Events Total RR  95%-CI W(random)
Arshad 2007 11 58 26 62 0.45 [0.25;0.83] 36.0%
Zeiger 1994 6 59 24 106 0.45 [0.19; 1.04] 27.3%

Falth-Magnusson 1992 16 84 20 114 1.09 [0.60; 1.97] 36.6%

Random effects model 201 282
Heterogeneity: I-squared=60%, p=0.0823

0.62 [0.34; 1.15] 100%

0102 05 1 2 5 10
Decreased risk Increased risk

Figure 19 Maternal AFA and risk of food allergy (any) at age 5-14 yrs - CCT

Experimental Control Effect Measure
Study Events Total Events Total RR 95%-ClI

Hattevig 1999 7 65 8 50 4.% 0.67 [0.26; 1.73]

0102 05 1 2 5 10
Decreased risk Increased risk

Figure 20 Maternal AFA and risk of CMA at age <4 yrs- RCT

Experimental Control Effect Measure
Study Events Total Events Total RR 95%-ClI
Lilja 1989 4 81 6 82 —i— 0.67 [0.2;2.3]

[ T T T T 1

01 02 05 1 2 5 10
Decreased risk Increased risk

Figure 21 Maternal AFA and risk of CMA at age <4 yrs- CCT

Experimental Control Effect Measure
Study Events Total Events Total RR 95%-Cl
Hattevig 1989 7 65 7 50 —— 0.77 [0.29; 2.05]

01 02 05 1 2 5 10
Decreased risk Increased risk

Figure 22 Maternal AFA and risk of CMA at age 5-14 yrs - CCT

Experimental Control Effect Measure
Study Events Total Events Total RR 95%-Cl
Hattevig 1999 1 65 1 50 | 0.77 [0.05; 12]

[ T T T T 1

01 02 05 1 2 5 10
Decreased risk Increased risk
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Figure 23 Maternal AFA and risk of Egg allergy at age <4 yrs - RCT

Experimental Control Effect Measure
Study Events Total Events Total RR 95%-Cl
Lilja 1989 2 81 1 82 = 2.02 [0.19; 21.89]

I T T T T 1

0102 05 1 2 5 10
Decreased risk Increased risk

Figure 24 Maternal AFA and risk of Egg allergy at age <4 yrs - CCT

Experimental Control Effect Measure
Study Events Total Events Total RR 95%-ClI
Hattevig 1989 5 65 3 50 —ll— 128 [0.32;5.11]

0102 05 1 2 5 10
Decreased risk Increased risk

Figure 25 Maternal AFA and risk of Egg allergy at age 5-14 yrs - RCT

Experimental Control Effect Measure
Study Events Total Events Total RR 95%-Cl
Falth-Magnusson 1992 84 0 114 ——>17.62 [1.01; 308.42]

0.1 02 05 1 2 5 10
Decreased risk Increased risk

Figure 26 Maternal AFA and risk of Egg allergy at age 5-14 yrs - CCT

Experimental Control Effect Measure
Study Events Total Events Total RR 95%-Cl
Hattevig 1999 3 65 5 50 ——l——1— 0.46 [0.12; 1.84]

[ T T T T 1

0102 05 1 2 5 10
Decreased risk Increased risk
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5 Maternal AFA and risk of allergic sensitisation

One systematic review and 10 original trials (1700 participants) were included in this
analysis. The recent high quality systematic review of Kramer identified 2 studies (340
participants) of AFA in pregnancy and 1 study (497 participants) of AFA during lactation
which examined allergic sensitisation. Data are summarised in Table 4 and do not show

consistent evidence for an effect of maternal AFA on child AS to egg, milk or peanut.

Figure 27 summarises the risk of bias for original studies of maternal AFA and AS.
Overall risk of bias was high or unclear in most studies, mainly due to risk of selection
bias, based on inadequate randomisation or treatment allocation procedures. Risk of

assessment bias and risk of conflict of interest were judged as low in most studies.

Meta-analysis of data from the original studies showed no evidence for an effect of
maternal AFA on AS to any allergen (Figures 28 and 29). RCT but not CCT evidence
supported a reduction in AS to aeroallergens with maternal AFA (Figures 30 and 31)
however all RCTs included in this analysis were multifaceted intervention studies, which
included measures to reduce aeroallergen exposure in mother and infant. There was some
evidence that maternal AFA may reduce AS to ‘any food’ in the child, from RCT (Figure
32) but not CCT (Figure 33) studies. However, larger numbers of studies and participants
could be included in analysis of specific AS to individual foods, since some studies
reported AS to individual foods but not a summed ‘any food’ outcome. Here there was
no evidence that maternal AFA influences AS to cow’s milk (Figures 34 and 35), egg

(Figures 36 and 37) or peanut (Figures 38 and 39).

Data that could not be included in meta-analysis

The studies of Falth-Magnusson, Hattevig and Arshad/Hide all reported total IgE, and
found no difference between active and control groups although data could not be meta-
analysed. The CCT of Kilburn reported SPT to aeroallergens at 1.5 years and stated
there was a non-significant trend to increased sensitisation in the control group. The RCT
of Lilja reported SPT to milk and egg components at 1.5 years and stated there was no
significant difference between groups in any outcome. The RCT of Metcalfe reported
specific IgE to egg at 4 months was detectable in 1 infant from the egg-free group, 1
infant from the high-egg group and two infants from the low-egg group. Denominators
were not presented for these data, but they do not suggest a significant difference

between groups. Several of the studies included in meta-analyses reported AS outcomes
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at other times and/or using other methods, with similar findings to those presented in the

analysis Figures.

Overall we found no consistent evidence that maternal AFA impacts on child AS

risk.
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Figure 27 Risk of bias of intervention studies of maternal AFA and AS
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Table 4 Systematic review evidence for AFA and AS risk

Conflict of
Interest

Study Outcome Intervention/  No. participants  Outcome (95% CI) 2
measure  outcome timing (studies)
Kramer Pregnancy
(1) Egg SPT 6 months 340 (2) RR 0.58 [0.32,1.05] 0%
18 months 335(2) RR 0.95[0.52,1.74] 0%
Milk SPT 6 months 340 (2) RR 1.15[0.29, 4.51] 0%
18 months 335 (2) RR 0.86 [0.16,4.59] 13%
Kramer Lactation
(1) Egg SPT 1 year 497 (1) RR 1.31[0.88, 1.94] -
2 years 473 (1) RR 1.91[1.03, 3.53] -
7 years 354 (1) RR 0.15 [0.02, 1.25] -
Milk SPT 1 year 497 (1) RR 1.43 [0.68, 3.01] -
2 years 473 (1) RR 4.30 [0.94, 19.67] -
7 years 354 (1) RR 0.91[0.13, 6.41] -
Peanut SPT 1 year 497 (1) RR 1.41[0.76, 2.60] -
2 years 473 (1) RR 1.00 [0.56, 1.80] -
7 years 354 (1) RR 1.60 [0.81, 3.15] -
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Figure 28 AFA and risk of allergic sensitisation (any) - RCT

Experimental

Study Events Total Events Total RR  95%-Cl W(random)
Becker 2004 52 251 49 242 1.02 [0.72;1.45] 64.7%
Falth-Magnusson 1992 12 64 24 91 0.71 [0.38;1.31] 29.7%
Arshad 1992 2 58 6 62 0.36 [0.07; 1.70] 5.6%
Random effects model 373 395 0.87 [0.59; 1.26] 100%
Heterogeneity: I-squared=18.5%, p=0.2933
1
0102 05 1 2 5 10
Decreased risk Increased risk
Figure 29 AFA and risk of allergic sensitisation (any) - CCT
Experimental Control Effect Measure
Study Events Total Events Total RR 95%-Cl
Sigurs 1992 8 65 1 50 4l—- 0.56 [0.24; 1.29)

Control

Effect Measure

[ T T I T T

0102 05 1 2 5
Decreased risk Increased risk

Figure 30 AFA and risk of allergic sensitisation (aero) - RCT

Experimental

Study Events Total Events Total RR  95%-Cl W(random)
Arshad 2003 11 55 28 62 0.44 [0.24;0.80] 29.3%
Chan-Yeung 2000 11 251 11 242 0.96 [0.43;2.18] 18.0%
Zeiger 1994 23 59 56 106 0.74 [0.51;1.06] 52.6%
Random effects model 365 410 0.67 [0.45; 0.98] 100%
Heterogeneity: I-squared=30.7%, p=0.2363
] T T 1
0102 05 1 2 5 10
Decreased risk Increased risk
Figure 31 AFA and risk of allergic sensitisation (aero) - CCT
Experimental Control Effect Measure
Study Events Total Events Total RR 95%-Cl
Hattevig 1999 21 65 23 50 —.+ 0.7 [0.44;1.12]
| T T ] T T 1
0102 05 1 2 5 10

Control

Effect Measure

10

Decreased risk
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FS305005



Maternal AFA

V1.6 31t October 2017

FS305005

Figure 32 AFA and risk of allergic sensitisation (food) - RCT

Experimental  Control Effect Measure
Study Events Total Events Total RR  95%-CI W(random)
Shao 2006 3 23 9 23 —.— 0.33 [0.10; 1.08] 85.7%
Arshad 2003 0 55 5 62 =———T7— 0.10 [0.01;1.81] 14.3%
Random effects model 78 85 ——-——— 0.28 [0.10; 0.83] 100%
Heterogeneity: I-squared=0%, p=0.4363 H
| — T T 1
0102 05 1 2 5 10
Decreased risk Increased risk
Figure 33 AFA and risk of allergic sensitisation (food) - CCT
Experimental Control Effect Measure
Study Events Total Events Total RR 95%-ClI
Hattevig 1999 9 65 12 50 4.+ 0.58 [0.26; 1.26]
I T T I T T 1
01 02 05 1 2 5 10

Decreased risk

Increased risk

Figure 34 AFA and risk of allergic sensitisation (CM) - RCT

Experimental  Control Effect Measure
Study Events Total Events Total RR 95%-Cl  W(random)
Wong 2013 3 176 2 149 . 1.27 [0.22; 7.50] 54.8%
Hide 1996 0 58 3 62 «——r— 0.15 [0.01; 2.89] 24.2%
Falth-Magnusson 1987 1 77 0 96 7 = 3.74 [0.15;90.42] 21.0%
Random effects model 311 307 ——T—— 0.95 [0.20; 4.47] 100%
Heterogeneity: I-squared=15.1%, p=0.3079 !
I T T T T T 1
0102 05 1 2 5 10
Decreased risk Increased risk
Figure 35 AFA and risk of allergic sensitisation (CM) - CCT
Experimental  Control Effect Measure
Study Events Total Events Total RR  95%-Cl W(random)
Herrmann 1996 1 24 1 30 i 1.25 [0.08; 18.96] 33.4%
Sigurs 1992 2 65 2 50 i 0.77 [0.11; 5.27] 66.6%
Random effects model 89 80 ——T—— 0.90 [0.19; 4.35] 100%
Heterogeneity: I-squared=0%, p=0.7752 H
r T T T T T 1
01 02 05 1 2 5 10
Decreased risk Increased risk
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Figure 36 AFA and risk of allergic sensitisation (Egg) - RCT

Experimental  Control Effect Measure
Study Events Total Events Total RR  95%-Cl W(random)
Wong 2013 4 176 2 149 1.69 [0.31;9.11]  20.7%
Hide 1996 2 58 4 62 0.53 [0.10;2.81] 21.3%

Falth-Magnusson 1987 7 77 7 96 1.25 [0.46;3.40] 58.1%

Random effects model 311 307 1.11 [0.52; 2.38] 100%

Heterogeneity: I-squared=0%, p=0.5949

01 02 05 1 2 5 10
Decreased risk Increased risk

Figure 37 AFA and risk of allergic sensitisation (Egg) - CCT

Experimental  Control Effect Measure
Study Events Total Events Total RR  95%-Cl W(random)
Herrmann 1996 3 24 3 30 1.25 [0.28;5.64] 54.4%
Sigurs 1992 2 65 4 50 0.38 [0.07;2.02] 45.6%
Random effects model 89 80 0.73 [0.23; 2.31] 100%

Heterogeneity: I-squared=6.4%, p=0.3014

0102 05 1 2 5 10
Decreased risk Increased risk

Figure 38 AFA and risk of allergic sensitisation (Peanut) - RCT

Experimental Control Effect Measure
Study Events Total Events Total RR 95%-Cl

Wong 2013 19 176 16 149 ~+— 1.01 [0.54; 1.88]

0102 05 1 2 5 10
Decreased risk Increased risk

Figure 39 AFA and risk of allergic sensitisation (Peanut) - CCT

Experimental Control Effect Measure
Study Events Total Events Total RR 95%-ClI
Sigurs 1992 0 65 3 s 0.11 [0.01; 2.08]
[ T T T 1

01 02 05 1 2 5 10
Decreased risk Increased risk
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6. Maternal AFA and lung function, wheeze or asthma

One systematic review and 6 original trials (1400 participants) were included in this
analysis. The recent high quality systematic review of Kramer identified 2 studies (334
participants) of AFA in pregnancy and wheeze. Data are summarised in Table 5 and do
not show any evidence for an effect of maternal AFA on child wheeze, with no statistical

heterogeneity.

Figure 40 summarises the risk of bias for original studies of maternal AFA and AS.
Overall risk of bias was high or unclear in most studies, mainly due to risk of selection
bias, based on inadequate randomisation or treatment allocation procedures. Risk of

assessment bias and risk of conflict of interest were judged as low in most studies.

Meta-analysis of data from the original studies showed no evidence for an effect of
maternal AFA on wheeze or recurrent wheeze at age <4 (Figures 41-43). Two
multifaceted RCTs found significantly reduced risk of wheeze at age 5-14, with no
statistical heterogeneity (Figure 44). However a larger number of participants and studies
reported recurrent wheeze at this age, where no evidence for an effect of maternal AFA
was seen albeit with high heterogeneity (Figures 45-46). The statistical heterogeneity
seen in this analysis may be explained by the difference between the multifaceted
intervention trials (RR generally <1) and the AFA-only trial (RR>1). A single RCT
found no evidence of an effect on asthma at age 18 (Figure 47). Two multifaceted RCTs
found no evidence for an effect on bronchial hyper-responsiveness (Figure 48), nor in
one of them on FEV1 (Figure 49).

Data that could not be included in meta-analysis

Zeiger reported current wheeze and wheeze ever at aged 4 in graphical form, with similar
proportions in each treatment group and no significant difference found. The studies of
Becker, Hattevig, and Arshad/Hide also reported wheeze at other times and/or using

other methods, with similar findings to those presented in the analysis Figures.

Overall we found no consistent evidence that maternal AFA impacts on child

wheezing risk or lung function.
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Figure 40 Risk of bias in studies of maternal AFA and lung function, wheeze/asthma
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Table 5 Systematic review evidence for AFA and wheeze risk
Study Outcome Intervention  No. participants Outcome 2
measure timing (studies) (95% CI)
Kramer  Wheeze at <18 Pregnancy 334 (2) RR 2.22 0%
1) months [0.39, 12.67]
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Figure 41 Maternal AFA and risk of wheeze at <4 yrs - CCT

Experimental Control Effect Measure
Study Events Total Events Total RR 95%-Cl

Sigurs 1992 8 65 6 50 4+7 1.03 [0.38; 2.77]

01 02 05 1 2 5 10
Decreased risk Increased risk

Figure 42 Maternal AFA and risk of recurrent wheeze at <4 yrs - RCT

Experimental  Control Effect Measure
Study Events Total Events Total RR 95%-Cl  W(random)
Becker 2004 38 251 46 242 —.L 0.80 [0.54; 1.18] 57.9%
Arshad 1992 4 58 12 62 —&—— 0.36 [0.12; 1.04] 19.7%
Lilja 1989 4 81 7 82 e 0.58 [0.18; 1.90] 16.8%
Falth-Magnusson 1987 3 76 1 95 T 3.75 [0.40; 35.33] 5.5%
Random effects model 466 481 .:» 0.70 [0.41; 1.21] 100%
Heterogeneity: I-squared=26.7%, p=0.2517 .
I T T T T 1

0102 05 1 2 5 10
Decreased risk Increased risk

Figure 43 Maternal AFA and risk of recurrent wheeze at<4 yrs - CCT

Experimental Control Effect Measure
Study Events Total Events Total RR  95%-Cl

Sigurs 1992 7 65 6 50 + 0.9 [0.32; 2.5]

[ T T I T T 1

01 02 05 1 2 5 10
Decreased risk Increased risk
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Figure 44 Maternal AFA and risk of wheeze at 5-14 yrs - RCT

Effect Measure

Experimental  Control

Study Events Total Events Total RR  95%-Cl W(random)
Chan-Yeung 2005 a5 202 52 178 0.59 [0.41;0.87] 80.2%
Arshad 2003 8 58 17 62 0.50 [0.24; 1.08] 19.8%
Random effects model 260 240 0.57 [0.41; 0.81] 100%
Heterogeneity: I-squared=0%, p=0.7036
[ T T 1
0102 05 1 2 5 10

Decreased risk Increased risk

Figure 45 Maternal AFA and risk of recurrent wheeze at 5-14 yrs - RCT

Experimental  Control Effect Measure
Study Events Total Events Total RR  95%-Cl W(random)
Arshad 2007 23 58 30 62 0.82 [0.54;1.23] 25.4%
Chan-Yeung 2005 30 202 41 178 0.64 [0.42;0.99] 24.7%
Zeiger 1994 21 59 46 106 0.82 [0.55;1.23] 25.4%
Falth-Magnusson 1992 29 66 25 89 1.56 [1.02;2.40] 24.5%
Random effects model 385 435 0.91 [0.63; 1.30] 100%
Heterogeneity: I-squared=67.2%, p=0.0274
I T T 1
0102 05 1 2 5 10

Decreased risk Increased risk

Figure 46 Maternal AFA and risk of recurrent wheeze at age 5-14 yrs — CCT

Experimental Control Effect Measure
Study Events Total Events Total RR  95%-Cl
Hattevig 1999 14 65 14 50 —+ 0.77 [0.4; 1.46]
[ LI 1
0102 05 1 2 5 10

Decreased risk Increased risk

Figure 47 Maternal AFA and risk of recurrent wheeze at >15 yrs - RCT

Experimental Control Effect Measure
Study Events Total Events Total RR 95%-ClI
Scott 2012 13 56 20 58 ~I-» 0.67 [0.37; 1.22]
[— LI 1
01 02 05 1 2 5 10

Decreased risk Increased risk
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Figure 48 Maternal AFA and risk of BHR at 5-14 - RCT

Experimental  Control Effect Measure
Study Events Total Events Total RR  95%-Cl W(random)
Chan-Yeung 2005 141 202 117 178 1.06 [0.92;1.22] 73.9%
Arshad 2003 17 52 25 58 0.76 [0.46;1.24] 26.1%
Random effects model 254 236 0.97 [0.72; 1.31] 100%

Heterogeneity: I-squared=43.7%, p=0.1824

[ T T I I T 1

0102 05 1 2 5 10
Decreased risk Increased risk

Figure 49 Multi-faceted interventions and FEV1 as % predicted

Experimental Control Mean
Study Total Mean SD Total Mean SD MD 95%-Cl
Chan-Yeung 20058 93.3 12.5 202 927 1.3 1l 0.6 [-1.81; 3.01]

I T T T T 1
-3 -2 1 0 1 2 3
Lower Higher
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7. Maternal AFA and risk of TIDM

No systematic review, and 2 original trials (340 participants) reported serological
measures of TIDM — with mixed risk of bias (Figure 50). These data were not reported in
a way that they could be used in meta-analysis. The CCT of Paronen assessed human IgG
anti-insulin antibodies at 3 months, 1, 2 and 4 years. They reported a significantly raised
level of insulin-1gG at age 2 in the AFA group, but this was not seen at age 3 months, 1
and 4 years, with no significant differences at these other timepoints. The RCT of Falth-
Magnusson assessed multiple TIDM associated antibodies (IA2A, GADA and 1AA)
using a radioligand binding assay at 6 weeks, 6 months, 18 months and 5 years, and

reported no significant difference between groups in autoantibody levels.

Overall we found no evidence that maternal AFA influences TIDM risk. We did not

identify any intervention trials of AFA and other autoimmune diseases.

Figure 50 Risk of bias in studies on maternal AFA and TIDM
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8. Conclusions

In this review we found no evidence to support a relationship between maternal AFA
during pregnancy and/or lactation, and allergic or autoimmune outcomes in offspring. In
general data were sparse for all outcomes reported, such that clinically meaningful effects
cannot be confidently excluded. However the available data do not suggest a relationship.
Data were absent for autoimmune diseases other than TIDM, and the included trials all
carried high or unclear overall risk of bias, mainly related to randomisation and treatment
allocation procedures. It is also worth noting that all included trials studied infants at high

risk of allergic (but not autoimmune) outcomes due to family history of allergic disease.

In our overview of recent high quality systematic reviews, we identified a 2012 Cochrane
review of maternal AFA and allergic outcomes (31). Kramer’s review differed from ours
in some important respects. Kramer excluded multi-faceted studies and CCTs, but did not
exclude studies where AFA was practiced in the context of infant allergic disease. In our
review we included multifaceted studies, but interpreted their findings cautiously if not
supported by similar findings from AFA-only trials. We included CCTs and indeed
observational studies (summarised in a separate report), but our focus was on primary
prevention so we did not include studies of maternal AFA for established allergic disease
in the infant. For these reasons Kramer identified fewer studies and participants than we
did - 5 trials including 925 participants. However findings are similar, with quite sparse
data, high or unclear risk of bias in most studies, but overall no evidence to support the
hypothesis that maternal AFA can influence allergic outcomes in childhood. In the 2017
update of our systematic review, we did not identify any further high quality systematic
reviews of maternal allergenic food avoidance intervention studies and allergic or

autoimmune outcomes.

These data do not support any specific dietary recommendations for pregnant or
lactating women with regard to allergenic food intake.

Some recent studies suggest that allergenic food exposure from environmental sources
may be an important determinant of food allergy, so that total household consumption of
allergenic foods may be more important than maternal consumption (32)(33). Other data
suggest that there may be an important gene-environment interaction in the relationship

between environmental allergenic food exposure and food allergy (34). Future work
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might explore the association between whole household allergenic food exposure,
environmental allergenic food protein levels, and infant allergic outcomes in the context

of specific predisposing genotypes.
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