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Patch Test—Directed Dietary
Avoidance in the Management of
Irritable Bowel Syndrome

Michael B. Stierstorfer, MD; Butros Toro, MD

PRACTICE POINTS

. Recent observations of inflammation in irritable bowel
syndrome (IBS) challenge its traditional classification
as a functional disorder.

. Delayed-type food hypersensitivities, as detectable by
skin patch testing, to type IV food allergens are one
plausible cause for intestinal inflammation.

. Patch test-directed food avoidance improves
IBS symptoms in some patients and offers a
new approach to the evaluation and management
of this condition.

. Dermatologists and other health care practitioners
with expertise in patch testing aré uniquély positioned
to utilize these skills to help patients with I1BS.

This study investigated the utility of skin patch testing to identify
delayed-type food hypersensitivities that trigger irritable bowel
syndrome (IBS) symptoms.<Using an extensive panel of type IV
food allergens, patch testing was performed on individuals with
IBS symptoms, after which patch test-directed avoidance diets
were implemented in those patients with patch test reactions. All
patients placed on avoidance diets were invited to participate in a
questionnaire-based study assessing IBS symptom response to the
diet. Primary end points included average abdominal pain during the
more than 3-month food avoidance period and degree of improve-
ment in overall IBS symptoms 3 or more months after initiation of the
avoidance period. The results from this study add to the expanding

body of evidence of a role for delayed-type food hypersensitivities
in the pathogenesis of some cases of IBS. Skin patch testing to
type IV food.allergens offers a new approach to evaluating and man-
aging these patients.
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rritable bowel syndrome (IBS) is one of the most com-
mon disorders managed by primary care physicians and
gastroenterologists.! Characterized by abdominal pain
coinciding with altered stool form and/or frequency as
defined by the Rome IV diagnostic criteria,? symptoms
range from mild to debilitating and may remarkably
impair quality of life and work productivity.'

The cause of IBS is poorly understood. Proposed
pathophysiologic factors include impaired mucosal func-
tion, microbial imbalance, visceral hypersensitivity, psy-
chologic dysfunction, genetic factors, neurotransmitter
imbalance, postinfectious gastroenteritis, inflammation,
and food intolerance, any or all of which may lead to the
development and maintenance of IBS symptoms.> More
recent observations of inflammation in the intestinal
lining*® and proinflammatory peripherally circulating
cytokines® challenge its traditional classification as a func-
tional disorder.

The cause of this inflammation is of intense inter-
est, with speculation that the bacterial microbiota, bile
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PATCH TEST-DIRECTED DIETARY AVOIDANCE IN IBS

acids, association with postinfectious gastroenteritis and
inflammatory bowel disease cases, and/or foods may
contribute. Although approximately 50% of individuals
with IBS report that foods aggravate their symptoms,’
studies investigating type I antibody-mediated immedi-
ate hypersensitivity have largely failed to demonstrate a
substantial link, prompting many authorities to regard
these associations as food “intolerances” rather than true
allergies. Based on this body of literature, a large 2010
consensus report on all aspects of food allergies advises
against food allergy testing for IBS.®

In contrast, by utilizing type IV food allergen skin
patch testing, 2 proof-of-concept studies”'? investigated a
different allergic mechanism in IBS, namely cell-mediated
delayed-type hypersensitivity. Because many foods and
food additives are known to cause allergic contact der-
matitis,'! it was hypothesized that these foods may elicit
a similar delayed-type hypersensitivity response in the
intestinal lining in previously sensitized individuals. By
following a patch test-guided food avoidance diet, a large
subpopulation of patients with IBS experienced partial or
complete IBS symptom relief.”'® Our study further inves-
tigates a role for food-related delayed-type hypersensi-
tivities in the pathogenesis of IBS.

Methods

Patient Selection—This study was conducted in a
secondary care community-based setting. All patients
were self-referred over an 18-month period ending
in October 2019, had physician-diagnosed/IBS, ‘and/
or met the Rome IV criteria for IBS and presented
expressly for the food patch testing on.afee-for-service
basis. Subtype of IBS was determined on presentation
by the self-reported historically ¢predominant symp-
tom. Duration of IBS symptoms was self-reported
and was rounded to the nearest year for purposes of
data collection.

Exclusion criteria included pregnancy, known allergy
to adhesive tape or any of the food allergens used in the
study, severe skin rash, symptoms that had a known cause
other than IBS, oractive treatment with systemic immu-
nosuppressive medications.

Patch Testing—Skin patch testing was initiated using
an extensive panel of 117 type IV food allergens (eTable)"
identified in the literature,’> most of which utilized
standard compounded formulations' or were available
from reputable patch test manufacturers (Brial Allergen
GmbH; Chemotechnique Diagnostics). This panel was
not approved by the US Food and Drug Administration.
The freeze-dried vegetable formulations were taken from
the 2018 report.” Standard skin patch test procedure
protocols'? were used, affixing the patches to the upper
aspect of the back.

Following patch test application on day 1, two follow-
up visits occurred on day 3 and either day 4 or day 5.
On day 3, patches were removed, and the initial results
were read by a board-certified dermatologist according
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to a standard grading system." Interpretation of patch
tests included no reaction, questionable reaction consist-
ing of macular erythema, weak reaction consisting of
erythema and slight edema, or strong reaction consist-
ing of erythema and marked edema. On day 4 or day 5,
the final patch test reading was performed, and patients
were informed of their results. Patients were advised to
avoid ingestion of all foods that elicited a questionable
or positive patch test response for at least 3 months, and
information about the foods and their avoidance also was
distributed and reviewed.

Food Avoidance Questionnaire—Patients with ques-
tionable or positive patch tests at 72 or 96 hours were
advised of their eligibility to participate in an institutional
review board-approved food avoidance questionnaire
study investigating the utility/of patch test-guided food
avoidance on IBS symptoms. The questionnaire assessed
the following: (1) baseline average abdominal pain prior
to patch test—guided. avoidance diet (0=no symptoms;
10=very severe); (2) average abdominal pain since ini-
tiation of patch test=guided avoidance diet (0=no symp-
toms; 10=very severe); (3) degree of improvement in
overall IBS.symptoms by the end of the food avoidance
period ((0=no improvement; 10=great improvement);
(4) compliance with the avoidance diet for the duration
of the avoidance period (completely, partially, not at all,
or not sure).

Questionnaires and informed consent were mailed to
patients via the US Postal Service 3 months after complet-
ing the patch testing. The questionnaire and consent were
to be completed and returned after dietary avoidance of
the identified allergens for at least 3 months. Patients
were not compensated for participation in the study.

Statistical Analysis—Statistical analysis of data col-
lected from study questionnaires was performed with
Microsoft Excel. Mean abdominal pain and mean global
improvement scores were reported along with 1 SD of
the mean. For comparison of mean abdominal pain and
improvement in global IBS symptoms from baseline
to after 3 months of identified allergen avoidance, a
Mann-Whitney U test was performed, with P<<.05 being
considered statistically significant.

Results
Thirty-seven consecutive patients underwent the test-
ing and were eligible for the study. Nineteen patients
were included in the study by virtue of completing and
returning their posttest food avoidance questionnaire
and informed consent. Eighteen patients were White
and 1 was Asian. Subcategories of IBS were diarrhea
predominant (9 [47.4%]), constipation predominant (3
[15.8%]), mixed type (5 [26.3%]), and undetermined type
(2 [10.5%]). Questionnaire answers were reported after a
mean (SD) duration of patch test-directed food avoidance
of 4.5 (3.0) months (Table 1).

Overall  Improvement—Fifteen (78.9%) patients
reported at least slight to great improvement in their
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global IBS symptoms, and 4 (21.1%) reported no improve-
ment (Table 2), with a mean (SD) improvement score of
5.1 (3.3)(P<.00001).

Abdominal Pain—All 19 patients reported mild to
marked abdominal pain at baseline. The mean (SD) base-
line pain score was 6.6 (1.9). The mean (SD) pain score

PATCH TEST-DIRECTED DIETARY AVOIDANCE IN IBS

was 3.4 (1.8)(P<.00001) after an average patch test—guided
dietary avoidance of 4.5 (3.0) months (Table 3).

Comment
Despite intense research interest and a growing number
of new medications for IBS approved by the US Food and

TABLE 1. Raw Data and Overall Results for All Patients

Global Avoidance
Total no. of Total no. Baseline Abdominal symptom diet
IBS duration, questionable or of positive abdominal pain at improvement duration, mo/

Sex Age,y Y/IBS type positive patches patches pain >3 mo score at 23 mo compliance
M 28 7/D 3 2 5 4 2 3/C
[ 46 30U 5 2 10 2 10 8/Pa
F 39 14/D 7 0 8 0 10 5/C
F 69 2/MT 2 2 6 2 8 3/C
B 16 5/Co 4 3 8 5 4 4/Pa, C
F 65 1/U 5 1 7 1 9 10/Pa
F 20 12/D 8 0 e 4 4 3/Pa
F 45 NA/D 12 6 7 4 8 3/Pa
M 54 25/D 3 2 7 2 6 14/Pa
F 78 4/MT 3 1 4 3 6 3/C
M 17 3.5/Co 3 2 B 3 3 4/C
[ 56 15/MT 4 0 6 2 1 3/Pa
F 68 6/D 6 1 8 4 7 3/Pa
M 88 13/D 6 2 9 6 8 4/C
E 73 50/MT 3 1 7 7 0 3/Pa
M 31 7T 7 1 6 4 9 3.5/Pa
M 29 3/D 6 2 9 4 7 3/C
M 62 10/Co 4 2 7 6 1 3/Pa
F &6 4/D 2 2 2 2 0 3/Pa
Total?  46.5 11.8(12.3) 4.6 (2.4) 1.7 (1.3) 6.6 (1.9) 3.4(1.8¢ 5.1 (3.3)° 4.5 (3.0)
mean (19.9)
(SD)

Abbreviations: IBS, irritable bowel syndrome; M, male; D, diarrhea type; C, complete; F, female; U, undetermined type; Pa, partial;

MT, mixed type; Co, constipation type; NA, no answer.

aThis patient reported IBS duration “most of life.” She was 46 years old at the time of testing. Her IBS duration was arbitrarily assigned

30 years for this study for purposes of calculation.
P12 females; 7 males.
°P<.00001.
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Drug Administration, there remains a large void in the
search for cost-effective and efficacious approaches for
IBS evaluation and treatment. In addition to major dis-
turbances in quality of life,'** the cost to society in direct
medical expenses and indirect costs associated with loss
of productivity and work absenteeism is considerable;
estimates range from $21 billion or more annually.'®
Food Hypersensitivities Triggering IBS—This study fur-
ther evaluated a role for skin patch testing to identify
delayed-type (type IV) food hypersensitivities that trigger
IBS symptoms and differed from the prior investiga-
tions®!® in that the symptoms used to define IBS were
updated from the Rome III' to the newer Rome IV?
criteria. The data presented here show moderate to great
improvement in global IBS symptoms in 58% (11/19) of
patients, which is in line with a 2018 report of 40 study
participants for whom follow-up at 3 or more months
was available,’ providing additional support for a role
for type IV food allergies in causing the same gastroin-
testinal tract symptoms that define IBS. The distinction

TABLE 2. Global IBS Symptom Improvement
Scores at >3 Mo With Patch Test-Guided
Food-Avoidance Diet (N=19)*

No. of
patients (%)

Reported improvement in global
IBS symptoms vs baseline

None (0 to <2) 4(21.1)
Slight (2 to <5) 4(21.1)
Moderate (5 to <8) 6 (31.6)
Great (8-10) 5126.3)

Abbreviation: IBS, irritable bowel syndrome.

aBased on a self-reported rating scale (0=no improvement;
10=complete resolution).

TABLE 3. Abdominal Pain Scores With
Patch Test-Guided Avoidance Diet (N=19)2

No. of patients (%)

Abdominal pain Baseline At >3 mo
0to <2 0 2 (10.5)
2to <5 2 (10.5) 13 (68.4)
5to <8 11 (57.9) 4(21.1)
8-10 6 (31.6) 0

@Based on a self-reported rating scale (O=no symptoms;
10=very severe abdominal pain).
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between food-related studies, including this one, that
implicate food allergies”'* and prior studies that did not
support a role for food allergies in IBS pathogenesis®
can be accounted for by the type of allergy investigated.
Conclusions that IBS flares after food ingestion were
attributable to intolerance rather than true allergy were
based on results investigating only the humoral arm
and failed to consider the cell-mediated arm of the
immune system. As such, foods that appear to trig-
ger IBS symptoms on an allergic basis in our study are
recognized in the literature'® as type IV allergens that
elicit cell-mediated immunologic responses rather than
more widely recognized type I allergens, such as peanuts
and shellfish, that elicit immediate<type hypersensitivity
responses. Although any type IV food allergen(s) could
be responsible, a pattern emerged in this study and the
study published in 2018.° Namely, some foods stood out
as more frequently induicing patch test reactions, with
the 3 most common.being carmine, cinnamon bark oil,
and sodium bisulfite (€Table). The sample size is rela-
tively small, but the results raise the question of whether
these foods are the most likely to trigger IBS symptoms
in the general population. If so, is it the result of a higher
innate sensitizing potential and/or a higher frequency of
exposure in commonly eaten foods? Larger randomized
clinical trials are needed.

Immune Response and IBS—There is mounting evi-
dence that the immune system may play a role in the
pathophysiology of IBS." Both lymphocyte infiltration
of the myenteric plexus and an increase in intestinal
mucosal T lymphocytes have been observed, and it is
generally accepted that the mucosal immune system
seems to be activated, at least in a subset of patients
with IBS.” Irritable bowel syndrome associations with
quiescent inflammatory bowel disease or postinfectious
gastroenteritis provide 2 potential causes for the inflam-
mation, but most IBS patients have had neither.® The
mucosal lining of the intestine and immune system have
vast exposure to intraluminal allergens in transit, and it is
hypothesized that the same delayed-type hypersensitivity
response elicited in the skin by patch testing is elicited in
the intestine, resulting in the inflammation that triggers
IBS symptoms.’® The results here add to the growing
body of evidence that ingestion of type IV food allergens
by previously sensitized individuals could, in fact, be the
primary source of the inflammation observed in a large
subpopulation of individuals who carry a diagnosis of IBS.

Food Allergens in Patch Testing—Many of the food aller-
gens used in this study are commonly found in various
nonfood products that may contact the skin. For example,
many flavorings are used as fragrances, and many pre-
servatives, binders, thickeners, emulsifiers, and stabiliz-
ers serve the same role in moisturizers, cosmetics, and
topical medications. Likewise, nickel sulfate hexahydrate,
ubiquitous in foods that arise from the earth, often is
found in metal in jewelry, clothing components, and cell
phones. All are potential sensitizers. Thus, the question
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may arise whether the causal relationship between the
food allergens identified by patch testing and IBS symp-
toms might be more of a systemic effect akin to systemic
contact dermatitis as sometimes follows ingestion of an
allergen to which an individual has been topically sen-
sitized, rather than the proposed localized immunologic
response in the intestinal lining. We were unaware of
patient history of allergic contact dermatitis to any of
the patch test allergens in this study, but the dermatolo-
gist author here (M.S.) has unpublished experience with
2 other patients with IBS who have benefited from low-
nickel diets after having had positive patch tests to nickel
sulfate hexahydrate and who, in retrospect, did report a
history of earring dermatitis. Future investigations using
pre— and post—food challenge histologic assessments of
the intestinal mucosa in patients who benefit from patch
test-guided food avoidance diets should help to better
define the mechanism.

Because IBS has not been traditionally associated
with structural or biochemical abnormalities detectable
with current routine diagnostic tools, it has long been
viewed as a functional disorder. The findings published
more recently,”'? in addition to this study’s results, would
negate this functional classification in the subset of
patients with IBS symptoms who experience sustained
relief of their symptoms by patch test—directed food
avoidance. The underlying delayed-type hypersensitivity
pathogenesis of the IBS-like symptoms in these individu-
als would mandate an organic classification, aptly-named
allergic contact enteritis.'°

Follow-up Data—The mean (SD) follow-up duration
for this study and the 2018 report’ was 4:5 (3.0) months
and 7.6 (3.9) months, respectively. The placebo effect is
a concern for disorders such as IBS.in which primarily
subjective outcome measures are available,”! and in a ret-
rospective analysis of 25 randomized, placebo-controlled
IBS clinical trials, Spiller® ¢oncluded the optimum length
of such trials to be more than 3 months, which these
studies exceed. Although noet blinded or placebo con-
trolled, the length' of follow-up in the 2018 report’ and
here enhances the validity of the results.

Limitation—The retrospective manner in which the
self-assessments were reported in this study introduces
the potential for recall bias, a variable that could affect
results. The presence and direction of bias by any given
individual cannot be known, making it difficult to deter-
mine any effect it may have had. Further investigation
should include daily assessments and refine the primary
study end points to include both abdominal pain and the
defecation considerations that define IBS.

Conclusion

Food patch testing has the potential to offer a safe,
cost-effective approach to the evaluation and manage-
ment of IBS symptoms. Randomized clinical trials are
needed to further investigate the validity of the proof-
of-concept results to date. For patients who benefit from
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a patch test-guided avoidance diet, invasive and costly
endoscopic, radiologic, and laboratory testing and phar-
macologic management could be averted. Symptomatic
relief could be attained simply by avoiding the implicated
foods, essentially doing more by doing less.
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APPENDIX

eTABLE. Type IV Food Allergens Used in the Patch Testing and the Total Number of
Questionable or Positive Reactions for Each Allergen?

Allergen No. of positive results Allergen No. of positive results
1-Malic acid® 0 Carrot seed oilPd 0
2-tert-butyl-4-methoxyphenol® 0 Carvone®d 0
Acetoin®d 2 Celery! 0
Aconitic acid®? 0 Chicory' 1
Allyl isothiocyanate® 0 Chives®' 0
Almond oil° 0 Chlorophyll 1
Aluminum sulfate® 0 Cineole" 0
Amaranth 0 Cinnamic aldehydg® 1
Anethole 0 Cinnamon/bark oil® 14
Anise seed oil* 0 CitralP 0
Arabic gum® 0 Citric'acid® 0
Artichoke' 0 Citronellal® 0
Asparagus’ 1 Cornf 0
Aspartame® 0 Coumarin® 0
Azorubine® 4 Cucumber’ 1
Balsam of PeruP 3 Diallyl disulfide? 0
Bay leaf oil° 0 2,6-Di-tert-butyl-4-cresol® 0
Beeswax® 0 D Limonene®¢ 0
BenzaldehydePd 0 DL-a-tocopherol® 0
Benzoic acid® 2 Dodecyl gallate® 2
Benzoin gum® 1 Endive' 0
Benzoyl peroxide” 6 Erythrosine B¢ 5
Benzyl benzoate® 0 Ethyl acetate” 0
Blue food color? 0 Ethyl butyrate® 0
Brilliant black® 0 Ethyl vanillin® 0
Calcium disodium EDTA® 0 Eugenol® 0
Capsicum® 1 Formic acid®¢ 0
Caraway oil° 0 Garlic’ 1
Carmine? 9 Garlic powder® 0
Carnauba wax® 0 GeraniolP 0
Carrotf 0 Geranyl acetate®® 0
CONTINUED ON NEXT PAGE
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eTABLE. (continued)

PATCH TEST-DIRECTED DIETARY AVOIDANCE IN IBS

Allergen No. of positive results Allergen No. of positive results
Ginger oil® 0 Pectinde 0
Glyceryl tributyrate® 0 a-Pinene® 2
Green food color? 0 Polysorbate 80° 2
Guar gum?® 1 Potassium bromate” 0
Horseradish® 1 Potassium sorbate® 2
Hydroxycitronellal® 1 Propionic acid® 0
Isoeugenol® 0 Propyl gallate® 1
Karaya gum® 0 Quinoline yellow? 1
Leeks' 0 Red food color? 1
Lettuce 0 Saccharin® 0
Linalyl acetate® 0 Salicylaldehyde® 0
Menthol® 0 Sesame oil°¢ 0
Methyl anthranilate®® 0 Sesquiterpeng lagtone mix? 0
Mushroom! 1 Sodium benzoate®® 1
NSH¢ 0 Sodium bisulfate® 1
Octyl gallate® 0 Sodium bisulfite® 12
Oil of bergamot® 0 Sodium diphosphate® 0
Oil of chamomile®d 0 Sodium glutamate®” 0
Qil of cinnamon® 1 Sodium nitrite® 1
Oil of clove® 0 Sorbic acid® 0
Qil of eucalyptus® 0 Strawberry aldehyde® 0
Oil of nutmeg® 0 a-Terpineol® 0
Oil of rose® 0 Tomato' 1
Qil of rosemary® 0 Vanilla extract® 0
Onion' 0 Vanillin® 0
Paraben mix® 1 Wool alcohol® 1
Patent blue V¢ 1 Yellow food color? 0

Abbreviation: NSH, nickel sulfate hexahydrate.

aNumber of positive results indicates all patch test results that were questionable or positive by standard patch test reading convention.'®

bFlavoring.
°Preservative.

9Naturally occurring compound.

eBinder, thickener, emulsifier, and/or stabilizer.

"Vegetable.
9Food dye.
"Miscellaneous.
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