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the mature form has a molecular weight of 12 kDa.>#° The 2S
albumin and a protein between 67 and 43 kDa have been identi-
fied as responsible for anaphylaxis after bread with roasted sunflower
seeds ingestion.® In our patient, although the clinical symptoms were
similar, different molecular weight proteins were identified (mainly
a 26-kDa one), which were not previously described by Asero et al®
or by Kelly et al.® Other studies'® suggested an LTP with a molec-
ular weight 13 kDa as a potential sunflower seed allergen.

In conclusion, we present a case of anaphylaxis due to roasted
sunflower seed ingestion with tolerance to raw sunflower seeds.
Results from SBPCC and SDS-PAGE immunoblotting (IgE-binding
bands of 26 kDa and 60, 47, and 40 kDa) support these findings. It
appears that it is the roasting process that induces the allergenic
properties in some sunflower seeds proteins.
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Parental and parent-perceived child interest in clinical trials for

food allergen immunotherapy

Food allergy (FA) affects an estimated 8% of children in the United
States and is associated with negative psychosocial effects on chil-
dren with FA and their caregivers, as well as substantial economic
burden.'* No approved treatment for FA exists, but several exper-
imental therapies are presently under investigation, including oral
immunotherapy (OIT), sublingual immunotherapy (SLIT), and
epicutaneous immunotherapy (EPIT).* These therapies aim to de-
sensitize patients through administration of gradually increasing
doses of allergen, with goals ranging from protection against acci-
dental ingestion to the development of sustained unresponsiveness
with ad libitum allergen exposure. To facilitate the further devel-
opment of these treatments, recruitment of participants for clinical
trials is critical. Work in other fields has shown that the decision
to enroll in clinical trials is influenced by many factors, including
sociodemographics, cost, time, fear, and perceived benefits/risks of
participation.” However, little remains known about which factors
influence the decisions of families with FA to participate in clini-
cal trials for emerging FA immunotherapies.

FA patient advocacy and support organizations frequently support
goals related to the advancement of disease treatment options, sug-
gesting that this is a population from which clinical trial participants
may frequently be recruited. Therefore, caregivers of children with
FA were recruited from patient advocacy and support organiza-
tions (eg, Mothers of Children Having Allergies, Allergy and Asthma
Network, Asthma and Allergy Foundation of America), and FA blogs
(eg, Grateful Foodie) to characterize factors related to caregiver will-
ingness to participate in clinical trials for FA immunotherapies. The
survey tool was developed through a review of relevant literature
and refined through cognitive interviews. The final survey cap-
tured information about FA type(s), reaction history and perceived
severity, FA-related quality of life (FAQoL), and levels of caregiver
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and caregiver-perceived child interest in enrolling in a hypotheti-
cal clinical trial for FA immunotherapy. The survey was distributed
between February 1, 2016 and May 31, 2016. The study was deemed
exempt by the Institutional Review Board of Northwestern University.

Frequency analysis was used to describe baseline sample de-
mographics, the child’s FA characteristics, caregiver attitudes and
preferences, and caregiver and child interest regarding immuno-
therapy clinical trials. Unadjusted associations between caregiver,
and caregiver-perceived child willingness to participate in a clinical
trial were tested using x? tests, odds ratios, and ¢ tests. Adjusted
associations were examined using multiple logistic regression models
adjusting for participant clustering within families. Statistical analyses
were conducted using Stata v14.0 (StataCorp, College Station, TX).

The final study sample consisted of 369 caregivers reporting on
420 children. The majority of children were white (92.6%) and most
respondents were female caregivers (96.2%) (eTable 1). The major-
ity (62.1%) of children had at least 1 allergic reaction perceived as
“severe or potentially life-threatening” in their lifetime, but only
22.1% had experienced 1 or more severe reactions in the past year.
Peanut (74.3%), tree nuts (64.5%), and egg (39.0%) were the most
frequently reported food allergens.

Over two thirds (67.4%) of caregivers felt that their child’s FA af-
fected their own daily lives very much/extremely, but nearly half
(49.5%) thought their child’s life was very much/extremely affect-
ed (eTable 1). About two thirds (66.0%) were themselves very much/
extremely fearful of their child having an allergic reaction, but
only 28.6% reported that their child was very much/extremely
fearful.

Roughly half (53.3%) of caregivers reported that they would be
willing to enroll their child in a clinical trial, whereas 38.3% re-
ported that they may be willing to enroll their child and 8.3%
indicated that they would not enroll their child. The majority also
felt that their child would want (25.7%) or may want (44.1%) to par-
ticipate in a trial. Of caregivers who indicated their child might want
to participate, more than three fourths (76.2%) felt that fear would


mailto:labellaalvarezmarina@gmail.com
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0010
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0010
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0015
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0015
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0020
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0020
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0025
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0025
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0025
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0030
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0030
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0035
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0035
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0040
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0040
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0045
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0045
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0050
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0050
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0055
http://refhub.elsevier.com/S1081-1206(17)31381-9/sr0055
http://crossmark.crossref.org/dialog/?doi=10.1016/j.anai.2017.12.012&domain=pdf

332

Table 1

Clinical Trial Interest in Relation to Child (N =420) and Caregiver (N =369)

Characteristics
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Interested in clinical trial, n (%)

Characteristic Yes Maybe No
Child’s age (years)
0-4 73 (61.3) 41 (34.5) 5(4.2)
5-8 71(51.1) 58 (41.7) 10(7.2)
9-12 52 (52.5) 40 (40.4) 7(71)
13+ 28 (44.4) 22(34.9) 13(20.6)
Child’s gender
Female 75 (49.3) 62(40.8) 15(9.9)
Male 148 (55.9) 99 (37.4) 18(6.8)
Other/not specified 1(33.3) 0(0) 2(66.7)
Child’s race/ethnicity
Caucasian/white 210 (54.0) 148 (38.1) 31(8.0)
Asian 23(62.2) 11(29.7) 3(8.1)
African American/black 7(58.3) 3(25.0) 2(16.7)
Hispanic/Latino 9(34.6) 11 (42.3) 6(23.1)
Other 9(474) 8(42.1) 2(10.5)
Caregiver income
<$50,000 4(26.7) 10(66.7) 1(6.7)
$50,000-$74,000 22 (51.2) 18 (41.9) 3(7.0)
$75,000-$99,000 27 (55.1) 19(38.8) 3(6.1)
>$100,000 158(56.0) 101(35.8) 23(8.2)
Caregiver education
High school/some college 12(36.4) 19(57.6) 2 (6.0)
College degree 95(51.1) 71(38.2) 20(10.8)
Advanced degree 114 (58.2) 70(35.7) 12(6.1)
Not specified 3(60.0) 1(20.0) 1(20.0)
Region
New England (CT, MA, ME, NH, NJ, RI, 15 (45.5) 18(54.6) 0(0)
VT)
New York, Pennsylvania, Delaware 26(59.1) 18 (40.9) 0(0)
Mid-Atlantic (DC, MD, NC, SC, VA, WV) 8(36.4) 12 (54.6) 2(9.1)
Southeast (AL, FL, GA, MS, TN) 12 (54.6) 6(27.3) 4(18.2)
Indiana, Kentucky, Michigan, Ohio 21(58.3) 13 (36.1) 2(5.6)
Great Plains (IA, MN, MT, ND, SD, WI) 18(51.4) 14 (40.0) 3(8.6)
Illinois, Kansas, Missouri, Nebraska 60 (55.6) 38(35.2) 10(9.3)
Arkansas, Louisiana, Oklahoma, Texas 8(42.1) 11 (58.9) 0(0)
Mountain West (AZ, CO, ID, NM, NV, 16 (45.7) 13(37.1) 6(17.1)
UT, WY)
Pacific Coast (AK, CA, HI, OR, WA) 28 (51.9) 19(35.2) 7(13.0)
Allergen
Peanut 174(55.8) 119(38.1) 19(6.1)
Tree nuts 143(52.8) 107(39.5) 21(7.8)
Egg 85(51.8) 67(40.9) 12(7.3)
Baked egg 46 (52.3) 35(39.8) 7(8.0)
Milk 66 (50.4) 56 (42.8) 9(6.9)
Baked milk 29(39.7) 38(52.1) 6(8.2)
Shellfish 25(39.1) 34 (53.1) 5(7.8)
Soy 29 (52.7) 21(38.2) 5(9.1)
Wheat 18(36.7) 26(53.1) 5(10.2)
Fin fish 17 (40.5) 23(54.8) 2(4.8)
Other 84 (49.7) 69(40.8) 16(9.5)
Unknown 5(55.6) 3(33.3) 1(11.11)
Allergen causing severe reaction
Milk 32(45.1) 32(45.1) 7(9.9)
Peanut 70(58.3) 45 (37.5) 5(4.2)
Wheat 7(33.3) 12(57.1) 2(9.5)
Egg 29 (43.9) 30(45.5) 7(10.6)
Shellfish 3(37.5) 5(62.5) 0
Tree nut 37 (46.3) 29(36.3) 14(17.5)
Fin fish 3(231) 8(61.5) 2(15.4)
Other 28 (50.9) 21(38.2) 6(10.9)
Soy 1(20.0) 3(60.0) 1(20.0)
Unknown 16 (55.2) 13 (44.8) 0
Comorbidities
Asthma 101 (50.3) 86(42.8) 14(7.0)
Eczema 120 (51.7) 96 (41.4) 16(6.9)
Seasonal allergy 133 (53.0) 98(39.0) 20(8.0)
Indoor allergy 63(52.1) 49 (40.5) 9(74)
Pet allergy 106 (49.8) 88 (41.3) 19(8.9)
Insect allergy 8(38.1) 11(52.4) 2(9.5)
Medication allergy 24 (45.3) 22 (41.5) 7(13.1)
None 21(60.0) 12(34.3) 2(5.7)
Other 9(45.0) 9(45.0) 2(10.0)

(continued on next column)

Table 1 (continued)

Interested in clinical trial, n (%)

Characteristic Yes Maybe No
Number of reactions in lifetime
0 0 0 0
1-5 124 (54.2) 86 (37.6) 19(8.3)
6-10 44 (55.0) 27 (33.8) 9(11.3)
11-15 15(53.6) 12 (42.9) 1(3.6)
16 + 28 (47.5) 26 (44.1) 5(8.5)
Cannot recall 13(54.2) 10(42.7) 1(4.2)
Number of reactions perceived as
severe/life-threatening in lifetime
0 66 (60.6) 35(32.1) 8(7.3)
1-5 136(52.1) 103 (39.5) 22(8.4)
6-10 21(48.8) 17 (39.5) 5(11.6)
11+ 1(14.3) 6(85.7) 0(0)
Number of reactions in the past year
0 1(100.0) 0(0) 0(0)
1-5 200(53.2) 144 (38.3) 32(8.5)
6-10 9(60.0) 4(26.7) 2(13.3)
11-15 5(50.0) 5(50.0) 0(0)
16 + 8(66.7) 4(33.3) 0(0)
Cannot recall 1(16.7) 4(66.7) 1(16.7)
Number of reactions perceived as
severe/life-threatening in past year
0 172 (52.6)  128(39.1) 27(8.3)
1-5 50(56.2) 31(34.8) 8(9.0)
6-10 2(100.0) 0(0) 0(0)
11+ 0(0) 2(100.0) 0(0)
Food allergy-related quality of life
How much does your child’s food
allergy affect YOUR daily life?
Not at all-moderately 76 (55.5) 43 (31.4) 18(13.1)
Very much-extremely 148 (52.3) 118 (41.7) 17 (6.0)
How much does your child’s food
allergy affect HIS or HER daily life?
Not at all-moderately 116 (54.7) 71 (33.5) 25(11.8)
Very much-extremely 108 (51.9) 90 (43.3) 110(4.8)
How fearful are YOU of your child
having an allergic reaction?
Not at all-moderately 75 (52.5) 51 (35.7) 17 (11.9)
Very much-extremely 149 (53.8) 110(39.7) 18(6.5)
How fearful is your CHILD of having an
allergic reaction?
Not at all-moderately 156 (54.4) 110(38.3) 21(7.3)
Very much-extremely 56 (48.7) 46 (40.0) 13(11.3)

be a reason for their child’s hesitation, whereas 30.3% felt that time
constraints were a factor.

Although a high rate of willingness (“Yes” or “Maybe”) was ob-
served across all age groups, caregivers of children O to 4 years of
age (61.3% of whom responded “Yes”) were the most willing, and
caregivers of children at least 13 years of age (20.6% of whom re-
sponded “Yes”) were least willing (Table 1). Caregivers of children
allergic to peanut (55.8% of whom responded “Yes”), tree nuts
(52.8%), soy (52.7%), baked egg (52.3%), egg (51.8%), and milk (50.4%)
more often than not indicated that they would be willing to par-
ticipate in a trial. Among children with reported asthma, nearly all
caregivers responded they would or would maybe participate in a
trial. The number of food allergens reported, the number of reac-
tions experienced and the perceived severity of those reactions were
not associated with willingness to participate in a trial. Quality of
life also did not appear to influence caregiver willingness to enroll
their child in a trial.

For all allergens, the majority of caregivers (55.6% to 86.4%) re-
ported their therapy goal would be for their child to be able to eat
their allergen freely (eTable 2). However, a substantial proportion
of caregivers of children allergic to peanut (27.8%), tree nuts (22.6%),
and shellfish (29.1%) indicated that their desired outcome would
be protection against accidental ingestion. Half (50.3%) of caregivers
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expressed a willingness to enroll their child in a trial lasting 1 year
or less, whereas one third (34.7%) were willing to enroll for more
than 3 years. Caregivers indicated a desire for data on the long-term
effectiveness of therapies (70.2%), the success of these therapies
(61.2%), the comfort of their child while undergoing treatments
(61.2%), and potential side effects of these treatments (60.2%) to
inform participation decisions.

In a multiple logistic regression analyses, income was the only
significant predictor of caregiver willingness to enroll in a trial
(P<.05), with caregivers earning >$100,000/year being more likely
to indicate willingness to enroll (odds ratio, 4.25; 95% confidence
interval, 1.06 to 17.01).

This investigation of the motivations and desires of caregivers
related to enrolling their child in a clinical trial for food allergen
immunotherapy found that the majority of respondents would con-
sider enrolling their child in a trial, irrespective of most patient
demographic and disease characteristics. Families earning >$100,000/
year reported significantly greater willingness to enroll in a trial,
which is consistent with similar work examining other experimen-
tal therapies.>® There are also data to show that lower-income, less-
educated, and nonwhite families have (or seek) less access to FA
services, and spend less on FA care.” The influence of these factors
on clinical trial access is poorly understood and warrants further
investigation.

Similarly to what has been described previously,*® most care-
givers in our study felt that their own lives were greatly affected
by their child’s FA and were fearful of their child having a reaction.
However, neither a caregiver’s own FAQoL, perceptions of their child’s
FAQoL, nor the child’s past reaction history appeared to influence
reported willingness to enroll their child in a clinical trial. Inter-
estingly, limited but compelling data suggest that peanut and
multiallergen OIT may significantly improve child- and caregiver-
reported FAQoL.>'°

Limitations of this study include that the survey was distrib-
uted exclusively in English via advocacy groups, that our sample
was comprised of predominantly white, high-income individuals,
and that the FA characteristics were self-reported.

In conclusion, the majority of caregivers of children with FA were
willing to consider enrolling their child in a clinical trial for aller-
gen immunotherapy, with most caregivers reporting ad libitum
allergen consumption as their child’s desired therapy outcome. Out
of all demographic and disease characteristics investigated, includ-
ing FAQoL, parental income was the only significant predictor of
interest in clinical trial participation. However, further study of more
representative samples is needed to better understand the per-
spectives of a broader range of families, as well as to ensure that
clinical trial access and FA therapies are made available to all eli-
gible children.
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Supplementary Data eTable 1 (continued)
Characteristic Frequency, n (%)
eTable 1 Number of reactions in lifetime
Demographic and Allergic Disease Characteristics of Children (N =420) and Care- 0 0(0)
givers (N=369) 1-5 229 (54.5)
Characteristic Frequency, n (%) ?:?S gg Eég;;)
. 16 + 59 (14.1)
Cfgﬂage (vears) 119.(28.3) Cannot recall 24 (5.7)
5.8 139(3 3' 1 Nl.Jmpervof reactions perceived as severe/life-threatening
9-12 99 (23.6) in lifetime
. 0 109 (26.0)
13 = (U500) 1-5 261 (62.1)
Child gender 6-10 43(10.2)
Female 152 (36.2) 114 7(1.7)
Wl 265/(63.1) Number of reactions in past year
Other/not specified 3(0.7) gm ¢ LRI 1(02
Child race/ethnicity 1-5 376 E89 )5)
Caucasian/white 383(92.6) 6-10 15 (3,6)
Asian 37(8.8) 11-15 10(2.4)
African American/black 12(2.9) 16+ 12(2.9)
Hispanic/Latino 26 (6.2) C ¢ recall 6 (1'4)
Other 19 (4.5) anno ) . . ) :
S A Ngmber of reactions perceived as severe/life-threatening
<$50,000 15(3.6) 6“ past year SR
$50,000-$74,000 43(10.2) 1-5 39 (21'2)
$75,000-$99,000 49 (11.7) 6-10 2(0 5')
>$100,000 282 (67.1) T 2 (0‘5)
Car.egiver education How much does your child’s food allergy affect YOUR daily .
?1%}1 sct:jool/some college 1:;?3 (Zf;) life?
szjiie deizegiee 196 E A 6:7) Not at all-moderately 137 (32.6)
X Very much/extremely 283(67.4)
Rel\;ci)gspeaﬁed ol(1:2) How much does your child’s food allergy affect HIS or HER
ily life?
New England (CT, MA, ME, NH, NJ, RL, VT) 34(82) dN?tIS;PSl'_mO derately GRS
New York, Pennsylvania, Delaware 45 (11.8) Vv h
. . ery much/extremely 208 (49.5)
gjcl:jt_t?etil:?/il_([:’i EAAD]%TSIS)VA ) ;; gg; How fearful are YOU of your child having an allergic
Indiana, Kentucky, Michigan, Ohio 36(8.6) reaction?
Great Plains (IA, MN, MT, ND, SD, WI) 37(8.9) \I\IIOt at a""hm"derateiy ;‘713 (ég‘y
Illinois, Kansas, Missouri, Nebraska 109 (26.1) H er%/ m;lcl A/extrerrg{}[/LD £ havi llergi N (&2l
Arkansas, Louisiana, Oklahoma, Texas 19 (4.6) ont etarlllj 1S ygur tel ENEOHETE S ST, 287 (714
Mountain West (AZ, CO, ID, NM, NV, UT, WY) 36(8.6) Vgryamauc_hr/ne(:(t:?n(eeli]/ 15 Ezs' 6))
Pacific Coast (AK, CA, HI, OR, WA) 57 (13.7) .
Food allergen
Peanut 312(74.3)
Tree nuts 271 (64.5) eTable 2
E/%%k }g‘]‘ g?g)) Desired Outcome by Allergen
i .
Shellfish 64(15.2) Allergen Protection from Ability to consume Ability to eat
Soy 55(13.1) accidental limited amounts freely as if not
Wheat 49 (11.7) ingestion with caution allergic
Fin fish 42(10.0)
Other 169 (40.2) Peanut 77 (27.8) 46 (16.6) 154 (55.6)
Unknown 9(2.1) Tree nuts 54 (22.6) 45(18.8) 140 (58.6)
Food allergen causing reaction perceived as severe/life- Egg 16 (10.7) 11(7.3) 123 (82)
threatening Baked egg 5(6.3) 9(11.3) 66 (82.5)
Peanut 120 (28.6) Milk 13(10.8) 17 (13.9) 90 (75.0)
Thiee s 80(19.1) Baked milk 9(13.6) 7(10.6) 49 (75.2)
Milk 71(16.9) Shellfish 16(29.1) 8(14.6) 31(56.4)
Egg 66(15.7) Fin fish 7(17.5) 5(12.4) 28(70.0)
Other 55(13.1) Wheat 2(4.6) 4(9.1) 38(86.4)
Unknown 29 (6.9) Soy 5(94) 8(15.1) 40(75.5)
Wheat 21(5.0) Other 20(12.4) 26 (17.0) 108 (70.6)
Fin fish 13(3.1)
Shellfish 8(1.9)
Soy 5(1.2)
Comorbidities
Seasonal allergy 251 (59.8)
Eczema 232 (55.2)
Pet allergy 213 (50.7)
Asthma 201 (47.9)
Indoor allergy 121(28.8)
Medication allergy 53(12.6)
None 35(8.3)
Insect allergy 21(5.0)
Other 20(4.6)

(continued on next column)
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