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INTRODUCTION

During the past year, in the process of taking his-
tories, I frequently asked the patient if there were any
foods he could not eat, and if so, why not., Surprising
were the number of affirmative answers, as were the reasons
sometimes given, One gentleman from Greece told how he
could not eat fresh meat while residing there because it
always produced a severe.reaction of hives. Since arriv-
ing in this country, he can eat meat to his hearts con-
tent without any noticeable after effects. This lndeed
was very puzzling and contributed in bringing to mind
questions such as: Are these real food 1diosyncrasies?
What are the common foods causing i1diosyncrasies and
what are the manifestations produced? Would a careful
investigation in this field be of value in later practice?
Being of the opinion that the answer to the last question
would be in the affirmative, a search is made in the 1lit-

erature to answer some of the questions which have arisen,



DEFINITION

Allergy, meaning altered reactivity, was coined by
Von Pirquet in 1906 to indicate certain changes of reaction
observed in children to second and subsequent small pox
vaccinations and injections of horse serum (68). Since
then allergy has been adopted to denote the sensitiz-
ation resction of man, and is synomymous with hyperssensi=-
tiveness, sensitization, idlosyncrasy, anaphylaxis and
atopy.

Belgrade (9) defines allergy as an altered reactivity
of the body cells to an exlisting substance which is harm-
less in similar amounts for the majority of members of
the same species.

Brown (13) states that allergy 1s a chemical disease,
due to the presence of whole or incompletely digested
protein in the tissues in sufficlent quantities to pro-
duce peculiar toxic reactions,

Williamson (68) explains it as a state of altered
reactivity caused by contact with a substance and is
demonstrated by a different reaction on subsequent contact
with the same substance,

The present concept is that non-protein substances
also may cause sensitization(9), and Cooke (15) defines
the allergic state as one of potential specific reactivity
due to the exlstence in certain cell of a mechanism

(antibody) which mediates the linkage of the cell to the



to the specific substance (antigen).
Food allergy would include all of the allergic

manifestations due to foods.



HISTORY

The present-day knowledge of allergy, though still
vague and incomplete, is a by-prodyct of the general
use and anaphylactic reactions which followed subsequent
injections of diphtheria antitoxin, which was discovered
by Von Behring in 1890 (15), Thus it is a relatively
new field in medicine, the most vigorous work and study
has teken place in the last thirty years.

Various idiosyncrasies to foods have been noted
and occasionally written about for a number of centuries,
Hippocrates wrote: "It is bad to give milk to persons
having headache" (15). Burton, in 1600, wrote: "The
diet which 1s most propitious to one is often perniceous
to another" (54). This has probably lead to the saying:
"One mans meat is another mans poison", a quotation en-
countered any number of times in the literature., In 179,
Fothergill stated that foods were a cause of sick headaches,
Bateman, in 1817, recorded internal causes of eczema(ll).
In 1860, Salter reported astnma following ingestion of
mllk and coffee (68), In 188l, Hutchinson spoke of
idiosyncrasies, diatheses and inheritance. Ortan, in
1886, found egg sensitiveness in three generations of a

family(54) (11). In 1910, Meltzer suggested that asthma



was related to anaphylaxis (62). In 1911, Von Pirquet
suggested the term allergy (54). Since then Cooke,

Duke, Coca, Piness, Vaughan, Rowe, Ratner, Brown, Eyermann,
Alvarez and a great number of others have added many

valuable contributions to the field of food allergy.



MANIFESTATIONS

The conditions described in the literature as being
allergic by at least one author for each, includes well
over a hundred sumptoms and diseases(1%), How can so
many manifestations occur? What is the mechanism and
what 1s the pathology produced?

Allergic reactions to foods are produced in the
same manner as allergic reactions due to any exciting
substance., The exciting substance or allergen, also
designated as antigen 1s usually absorbed into the blood
stream by way of the gastro-intestinal tract. However,
occasionally skin contact or inhalation of dusts of foods
may lead to allerglic manifestations. After absorption,
the antigen is distributed by the blood. The other factor
in producing an allergic reaction is the antibody or
reagin, which is present in the blood or tissues. The .
antibody 1s produced by previous contact with the allergen.

Brown (11) explains the allergic manifestations are
due to a histamine-like reaction of the bodies (antigen
and antibody), which may occur in ény tissue or organ in
the body. In another later article (1%), he expresses
the belief that the reaction probably is a direct result

of destruction of incompletely digested protein by the



affected or shock organs. Liprard and Schmidt (37) are

of the ouinion thni znsioscdlles -~rotect agslnst allergic
reactions and the resactions occur only when there are
insufficient cntivodles to neutrslize the absorbed antigen
before it resches the tissue.

Laroche, Richet and Saint Girons, as quoted by
Tuft (82) explain their conception of the wechanism as
foliows: "Food anaphylexis is an intoxication. Substances
not sufficiently nodified (insufficiency of the digsstive
juice) pass through th; intestinal barrier and the liver
does not stop them sufficiently (insufficiency of the
liver). They ovrovoke an intoxication of the organism
(especially of the blood) and they modify the internal
secretions and vagosywpathetic tonus. The more marked the
syrmptoms the grester the vagosympathetic instsbility."

May it suffice to say that manifestaticns of food
allergy establish themselves alwmost always, through in-
gestion of specific foods to which the individual has
becore sensitized. Contact ¢r inhaletion of foods may
alego produce rez=ctions. It must be zdwritted that it
is not krown definitely how & sensitization starts,
what determineé the allergen cr the clinical manifest-

ations.



The pathological reaction consists of edema and
infiltration of the edematous area with leucocytes, a
high percentage of which are eosinophils., Muscle fibers
in the affected areas may be thrown into spasm (13).

Dzsinich and Paul state that in allergic diseases
the lesion 1is an edema wherin water enters tissues and
is bound there (58).

Cooke (15) describes the simplest pathology as edema
or hyperemia occurring singly but as a rule together.
There may be an inflammatory lesion which 1s exudative
as in eczema, productive as in hyperplastic rhinitis,
or 1t may be hemorrhagic.

There seems to be no organ or tissue which may not
be sensitized and reacts with on?of the pathological
types. This would tend to explain the numerous symptoms
and diseases whlich are described as due to tood allergy.

In general, most students of food allergy list
quite similar manifestations. Brown (11) recognizes
rhinitis, common cold, asthma, coated tongue, canker sores,
nausea, vomiting, heartburn, diarrhea, pain, colic,
mucous colitls, pylorospasm in infants, gall bladder-
like symptoms,eczema, urticaria, angioneurotic edema,
psoriasis, pruritis, purpura, migraine, epllepsy, Menieres

syndrome, chorea, dysmenorrhea, glomerulo-nephritis,



rheumatism, cystitis, eye disturbances, fever and hyper-
tension as allergic manifestions of food. Rowe (L19) has
a similar group but also include hypotension, high and
low grade fevers and toxemia, Tuft (62) adds vertigo,
neuralgia, functional paralysis, amblyopia, amaurosis,
hypersomnia, insomnia, lethargy and even changes in per-
sonality. Acne and angina pectoris are other contri-
butions (68) (69).

Multiple or assoclated manifestations were frequent-
ly encountered, The explanation of the mechanism and the
description of the pathology produced problably also
explalns the multiple reactions of food allergy. Multi-
plicity has undoubtedly played an important role in the
advancement of the knowledge of allergy. Liveing, in
187%, pointed out the frequent association of migraine,
epllepsy, spasmodic croup, asthma, gastralgla and angina,
and called attention to the interchangability of these
diseases (69)., In the various articles reviewed, the
authors mentionling multiplicity found more than one
manifestation in seven to eightv percent of the cases,
Wirley(69) in his study of 135 cases of anglna, found
food disagreements in L7%, migraine in 35%, urticaria in

17%, hay fever in 12% and asthma in 9% of these patients
Rowe (52) has simlilar findings. 1In 270 of gastro-intestinal
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allergy, 36% had migraine, 34% exhibited urticaria or
eczema, 33% complained of nasal symptoms, 18% showed
evidence of bronchial involvement, 1In 66 cases of peren-
nial hay fever, %27% had bronchial, 21% cutaneous, and

20% had abdominal conditions., In 61 cases of urticarla,
associated manifestations were bronchial 26%, nasal. 21%,
cutaneous 25%, headaches 15%, and abdominal 21%. In 48
cases of eczema, the accompanying complaints were 29%
abdominal, 29% cutaneous, and 0% respiratory. In another
series (449) of 175 cases, he found single manifestations
in 51% of the cases and one or more associated conditions
in the remaining. In 20 cases of urticaria, it was the
only finding in 75%. In the survey of migraine, he found
frequent skin manifestations.

Waters (66) detected that manifestations of the
respiratory system were rarely present without gastro-
intestinal or cutaneous complaints. Piness and Miller
(46) report that gastro intestinal sumptoms are seldom
a sole allergic condition., Sheldon and Randolph (57),
in 127 cases of allergic migraine, discovered other mani-
festations in 34% of patients. Urticaria and hay fever
comprised a large portion of this group. Fries and
Zizmor (27) found only 7% respiratory and 7% constitutional

disorders in 30 cases of gastro-intestinal allergy in
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children. This would sser to indicste that manifestations
are more likely to be single in infants and children
than in adults.

Along with rultiple rsactions of s=nsitivity, several
authors belisve they have noted a general course which
the allergic disorders follow throughout the life of the
allergic individusl. Brown (11) is of the conviction that
a large percent of allergics have twe or more forms of
ranifestation curing their life. Cooke (15) writes that
the allergic group represent an ingrsined ccecnstitutional
aefect and that such individuals are likely to have not
only recurrences, but different clinical varieties of
allergy reappearing &t any time through life. Ratner (47)
is convinced that the natural progress of allergy is
eczema during the first year, asthma in the third and
fourth years, hay fever in the second decade and urticaria
ray acpear at any time. Rowe (49) agrees with this in
stating that food asthma in children is freguently pre-
ceded by eczena or hives. He considers rigraine and gastro-
intestinal cisorders as comr~n manifestations in the teens
and angioneurotic edema as an adult condition. Hopkins
(33) accepts eczema and zestro-intestinal u-sets &5 cownon
infancy and chilchocod manifestations, and believes that
hay fever and asthma are more likely to occur in grown-

ups. Ratner (47), in 300 cases of food allergy, reports
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that manifestations occurred 1in 78% before the age of
four months., 85 of these cases were cczema, He found
cyclic vomiting in 24, and collc in 16 cases.

Most writers agree that the symptomatology 1s very
irregular and inconsistent. There seems to be nothing
definite about the onset, character, intensity, duration
or frequency.

The onset, after ingestion of the allergen, may be
very sudden in highly sensitive people (1). In chronic
and recurrent cases 1t is generally accepted that the
onset may be delayed., It may also vary with the same
food from time to time. It may be in a few seconds or
several days.

Tuft (62) writes that the manifestations may be
acute or chronic, If the allergen is common to the diet,
the symptoms are more likely to be chronic, and either
continuous or recurrent. As previously mentioned they
are often multiple., Cyclic recurrences also have been
reported, and are explained by some (5l) as a desensi-
tization following an attack., The intensity also is
varlable.

The duration of allergic disorders may vary from a
few hours to several days. The chronlc forms may con-

for months and years, In some ~ases, the more acute the
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reaction the shorter the duratvion. Liveing shinks the
epends upon the arount of the ofrenaing food

The rmarxed iaconsisuency of the symptoratology may

auraticn
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ae
ingzsted (1

vartially be explzined by the nurerous contributing
factors in ths =tiology of fcod allergy. This will be
discussed later.

Several mern have made rather extensive surveys of
the incidence of allergy. Service (58), in the study
of 1000 families, cowprising over 3000 individuals,

©% of these farilies manifested some form of

found 44.
allergic disesse. 16.98% of the individuals showed
evidence of sone form of aliergy. This would roughly
indicate that only about one out of three individuals

of an aliergic family has allergic menifestetions. It

is doubtiul if most allergists would agree with this
computation.

In the distribution of manifestations, he reports
that 33.7% of fewmilies and 10.2% of indivicuals complein-
ed of hay fever; 9.5% of fanilies and 3% of individuals
had ssthma; 8.5% of families and 3.6:% of individuals
exhibited eczera; 8.7% of f:rilies and 28.7% of individuals
complained of migraine; 8.3% of farilies and 3.8% of
individuals manifested urticzria; 7.3% of families and
38.1% of individuals showed evidence of gastro-intestinal

allergy.



Rowe strongly believes that food allergy is much
more common than’is generally recognized, and estimates
that about 30% of the general populace are sensitive to
foods (16). 1In the study of 400 student nurses he found
%1% were sensitive to food (2). Ratner (}48) concludes
that only about 10% are affected, Duke is of the con-
viction that about 15% suffer from sensitization., Vander
Veer and Cook found 1;.5% of normal people showed posi-
tive skin sensitiveness (32)., This would indicate that
there 1s both agreement and disagréement as to the general

incidence, and also that it is far from a rare problem,
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GASTRO-INTESTINAL MANIFESTATIONS

Since foods are most freguentliy conteacted by way
of the gestro-intestinel tract, it wculd sesr that al-
imentary signs and syuptoms would bs the nest corron
rznifestations of food. Few calculations as to the
ratio of gestro-intestinal synptows to other manifes-~
tations czn be found. The high percentege of gaustro-
intestinal coxplaints in other forms of manifestations
has been touched upon in the discussion of multiple
menifestations. Piness =nd Miller (46) emphasize this
by concluding that gestro-intestineal syrptoms of food
allergy are rarely oresent without other manifestetions.
Rowe (49) c-nfirms this somewhat by finding, in 50 cases
of gzstro-intestinal allergy, 70% had other manifesta-
tions. Gay finds that associated allergies often give
the clue to gastro-intestinal allergy. Ratner (47) in
85 czses of eczemsa in children found almost half of them

had g:zstro-intestinal complaints. Moore (43) in the

Pa

study of 2320 casses of food allergy discovered +4.8% gave

C

definite gestric cowplaints, secondary to their main
complaints. Tuft (82) states thet although there is
little doubt thet allergy to foods may produce many
gastro-intestinal symptoms in & patient who has other

ranifestations of allergy , the poss ' bility that synp-
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cussed voriting, dlastress and & sinking sensation due

to ezgs (11). DLiveing, in 1873, mentioned gostralgia

g with cthsr zllergic manifestations (82). The
surgeons have z2lsc long suscected the existence of gostro-
intestinal zllergy. Hs rington, in 1907, found an

urticerial swelling of the vowel wall during en attack

P}

of colic (43).
Sone of the vericus g=stro-intestinzl symptoms
discussed oy Rowe (.4) are: cauker sores, coated

tongue, heavy bresth, aistention, belchinu, sour

1

ch, 2oigssn

ric hesviness, burning, nsusea, VOm-
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iting, intestinzl cramping, mucous colitis, disrrhes,
constipztion, ~roctitis, pruritis ani, and psin in
various localities of the abdomen. Associlated gen-
eral symptoms &re: weakness, fatigue, irritability,
nervousn=ss, mental dulliness and confusion, general
aching and fever. Few other contributors tvo gastro-
intestinzl zllergy list such & large number of mani-
festations. In a later article (+3), ne nares canker
sores, mesrtric, diarshea, constips=tion, nucous colitis,

pruritis ani, =bdominal pain and tenderness, ulcer tyce
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ny zlso occur in the storach and duodenun. He be-
lievesg the mucosal capillaries mey have an increased
perriability which rzy lesd t0 blzeding and allergic
purpura. He 1s convinced that the gell »ladier, biliary
racts &nd even the rarenchyma of the liver are not
exenpt fror allergic reesctions. In this group of
cases he rentions the frsjuency with which zssocieted
resniratory, dermatologic and neurologlc manifestations
are encounted.

Whet are the more comnon z-astro-intestinal mani-
feataticns? Alvarez (2) in a series of 700 patients
fouhd post reel distress apyroxirstely four times as
connbn as vowmitiung, diarrhea or severe pain. His statis-
tics would indicate that gas and oelching are six times
as fraquent as vomiting with diarrhea, and apgproxima-
tely nine tines as common as aiarrhea or hea-thurn.
Regurgitation and headaches were complained of aprrox-
irately one-helf tires as often as diarrha. Gay is
cf the opinicn that gerstro-intestinal symptorology is
irrensely varied, and lists pain, constipstion, gas
and ol-:ting as the nost comnon. Rowe (53) in a 370
cese series, revorts gastric compleinss in 7¢%, abdom=-
inal oein and tenderness in 60%, constipation in 43%,

toxeris in 3:%, canker sores in 17%, mucous colitis in

18
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DERMATOLOGIC "ANIFESTATIONS

Belgrzds (8), in dissussing the velue of skin testing
gtztes that the role the skin plays in destroying bac-
teria wnd toxic progucts durin. gthe process of eliminz-
tion is & cormrnonly known anc acceptec fect. In is :zlse
highly :-ropevly, owing to its' incortvant funcvion of
elimination that the skin ray decore sensiti-sed or alier-
gic by the nasure of the invimate part it plays during
the course cf disczse. Thils seems t0 be = fairly good
explenation for the czuse of s32in wanifestations.

That foods are the cazuse of somwe forms of skin meni-
festetione has undoubtedly besn known by boath the publie
and medical wen for & number of centuries. This is pcro-
bably suvstszntisted oy the frzquency withwhich lay people

"

krnow 2xzctly which foods will c=use ther t0 huve hives.

Bateran, =

o5}

early == 1817, r=corfed internzl causes of
eczen.a.

The wost corvon cutznenus wenifestations sre eczena,
urticaris, angioneurotic edema and cruritus (8%), (852),

(14), (3:). Other conditicns which have ovesn ascribed t0

H
<

food allergy are &acne, purpura, psorizsis (12), erytheuna

m

multiforne, dermatvitis hercetvifornls and several other

forrs of germatitis. Goodman and Sulzbsrger (30) are of

) PR ST 5 e — - e ¥ L3 1 E e 14
the opinicn thatb, zs & gen2rad rule, lesions of skin
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allergy 4o not seem to be limited to any particular
distripution. Several of the writers disagres to s one
eXxtent with this conclusion. lMost allergists are cone-
vinced that eczema in infzucy, up tc about twe years is
alrmost entirely due to food zllergy (63), (50), (33).
Ratner (47), is one of the few who disagrees withthis
gst=terent. Ostcorne and Walker found food irportent in
only 15-230% of cesss in a large series of infant eczema
(30). Fron infency orn, the role of food, in causing
eczena, decrezses in irportance. Williamson (88), states
that eczera of the adult is rearely due to food sllergens.
It must still be considéred seriously as a czuse of ec~
zema during chilchéod ana acclescence sccoruing to Hopkins
(33). Eczena of infancy may diszgpear spoateneously
lzter in chilchood. Ratner (47), velieves it is usually
the first nmanifestation of aliergy =nd often is found in
the history of individuels who later have other manifes-
tations.

Rowe (52), describes the lesion s bheing erythema-
tous, indureved and scaling, and does not disclay the
visible vzsicles of & contact eczema. Hopkins (33),
pictures the nost common form of lesion as dry, lichen-
fied and caculaer, but aiss, that it also nay be weeping

and v2siculer. Williamson (68), believes that it has
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oredilection for vhe fece &nd neck, ovsnGs of thevelbow and
back of the knees. A.Lso, thet it causes itchiug.
Urticaria, cor:only nemed hives, escecielly by the
laity. involves the sucerficial lavers of the skin, and
occurs as carculsr, itching lesions in any «rt of the
skin of the bedy. The size of the lesions mey vary from
pinpoint to large welts the size of &« hznd or 2ven larger.
Vesgicles may feorr. They may appear in conjunction with
angioneurctic eder=z. Von Pirguet, first discussed ur=-
ticaria from the standpoint of allergy in 1wli. Ratner
(«7), writes that it may ocour anytime during life and
does nct h-.ve & predilection for any age group.
Williemson (B8) remarks thet urt coria is feirly comnon
in food aliergy. The attacks are usually of shert dura-
tion but ere noted for their frequent recurrence.
Occasionzlly they may last as long ss ~ne wonth. Ratner
(47), is of the osinion that the attacks are often 80
sudden that the ~atients usual.y m:ke their own diagnosis
£8 t0 th2 eticlogy. Rowe (48), in 80 czses found urti-
caria to be the socle manifestation in 75% of the csses.
He also is of .the conviction that in chronic ceses, food
is rarely the etiological agent.
Argioneurotic =dema is & swelling, siriler to ur-

ticzaria, of the suscutaneocus tissues. It is transient,
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RESPIRATORY MANIFESTATIONS

Asthma, perennial hay fever or vasomotor rhinitils
and certain types of bronchitis are described as the
more cormmon respiratory manifestations of food allergy.
Hansel is of the opinlon that in his otorhinolaryngology
practice, he has found approximately 40% of nasal com-
plaints are due to allergy. He also feels that 80% of
chronic sinusitis is due to allergy (56). It seems that

inkalants would be the predomlnant cause in the etiology
of allergic respiratory symptoms. This suppositlion 1s
largely borne out by most allerglsts and they relegate
foods to a secondary but still important place as an
etiological agent in causing respiratory manifestations,
(52), (47), (66). This 1s especially true with advancing
age. However, Chaney (16) found foods as a predominant
factor in causing nose and throat symptoms in a series

of 175 cases. Waters (66), advises that patients with
long and protracted colds and bronchitis should be in-
vestigated from an allergic standpoint.

Salter, in 1868, though he had no conception of food
allergy, connected food with asthma and wrote of stop-
ping attacks by 36 to 48 hours of starvation., In 1908,
Schofield described an acute case due to eggs (54).

Since then the importance of food in causing asthma, es-



pecially in infaents has been generally recognized.
Rowe (52), i1s of the opinion that asthma occurring
during first two years 1s almost always due to food.
Ratner (47), on the other hand, stresses the importance
of inhalants and contactants, even in this young group.
They both agree as to the frequency with which eczena
precedes the onset of asthma. With increase in age, foods
play a less importent role and the inhalants should be
given dominant consideration. IHowever, food may still be
the sole cause in an adult. esthma (52), (28). Gay (28),
1s sure that chronic asthma, no matter what age, is us-
ually due to food. Deamer (20) states that the asthma of
food allergy is catarrhal in type. This agrees wilth
Eyermann (26), who finds that inhalants are more likely
to cause a spastic type of asthma. Rowe (51), describes
food asthma as cyclic and non-seasonal in recurrence. He-
currence becoming more frequent and finally chronic.
Gastric and cutaneous manifestations are often also noted
(66), (54). Rowe (52), in 1418, cases of asthma of all
ages determined food was the cause in 575 of the cases.
This 1s probably higher than most allergists would ac-
knowledge.

Food as a cause of vasomotor rhinitis was first re-
cognized by Walker, in 1920, when he found that ingestion

ag well as inhalation at times caused hay fever. Rich,
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in 1922, published the first article which considered

the causes of perennial hay fever with the possibility

of all types of allergy in mind. Tufts (62), writes

that in adults, foods are more llkely to cause coryza
than asthmatic symptoms. By skin testing, Rowe (52),
found in 68 cases food to be the cause in 30%. Pollen
was the cause in 58% of cases. Cohen (16), belleves

food 1s often a contributing factor in seasonal hay feyer.
The symptoms usually are sneezling, itching, nasal conges-
tion, throbbing or blocking, or nasal discharge. 1t 1is
more llkely to be exaggerated following meals. Bron-
chitis and asthma are frequently also found in these
patients (62). Ratner (47), is convined it occurs very
cormonly during the second decade in children who have

had eezema and asthma in infancy and childhood.



NEUROLOGICAL MANIF=STATIONS

On analyzing the pathology produced by an allergic
reaction, it can be understood why many and bizarre
neurologlical manifestations can occur. These include
migraine, epilepsy, meniere's syndrome, vertigo neurel-
glas, transitory aphasia, hemiplegia, functional paraly-
sls, amblyopla, amaurosis, hypersomnia, insomnia, leth-
argy and even changes of personality. O0f these, migraine
is the most common and prominent (54), (24), (49), (11).

Liveing, in 1873, associated migraine with other
allergies (69). French authors, as early as 1850, group-
ed rnigraine with asthma and eczema (63). Vaughan was the
first to report control of migraine by diets in 1922.
Rowe, NMiller, Eyermann, Rinkel, and Balyeat, have also
attributed headaches of migranous types to food allergy
(63). Because there are few aszoclated skin réactions,
is probably the reason physicians were slow in accepting
migraine on an allergic basis. Vaughan (63) finds that
approximately 7% of the public suffer from chronic or
recurrent paroxysmal headaches. IHe belleves one out of
five chronically recurrent headache has an allergic etio-
logical factor, and that at least one out of three frankly
allergic individuals at one time or another may experlence

headaches due to food allergy. Sippe (58), concluded
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that migraine 1s a rather frequent manifestation of
food allergy. Rowe (52), in analyzing 247 cases

found skin positive tests to foods in 68% of cases.
Inhalants gave positive tests in 45%, and miscellaneous
in 24);. Vaughan (63) states headaches due to food
allergy, as a class, prescnt the true chafacteristics

of migraine. Sippe (58), alleges that periodicity is
the feature of the attacks. Sheldon and Randolph (37),
studled 127 cases and analyzed them rather carefully.
In all cases the headaches were frontal. 61% were
unilateral. The frequency varied from daily to every
three months. The average period between attacks was
18 days. The duration would vary from an hour to seven
days. The average duratlion until all after affects left,
was 46 hours. Visual disturbances were common. Nausea
and vomlting were alsc frequently encountered at some
time. 34% of the patients had other manifestations.
The most common of these were hay fever (22 cases),

and urticaria (17 cases). 74.87 of the cases were
females, 24.2% were males. The onset of the recurrent
headaches occurred before 16 years of age in 58% of the
cases. Eyermenn and Liveing, found the duration of
symptoms depended upon the amount of offending food

taken (11l).
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Other manifestations such as epllepsy and meniere's
syndrome and many others are reported in limited numbers
[}

(24), (49).



MISCELLANEOUS MANIPFESTATICHS

In this group are included those illnesses attri-
buted to food allergy which cannot well be classified
with the previously discussed manifestations., These
conditions are not common to food allergy, but food
should be suspected as the etiologlcal agent if other
allergic disorders are present,

The etiology of arthritis 1s still a mystery, though
allergy to bacteria has been strongly suspected for some-
time. Talbot, in 1917, and Cooke, in 1918, first sugges-
ed arthritis may be due to food allergy. Turnbull (61),
in 1924, reported checking the progress and even restor-
ing movement in arthritics by diet. Wooton (72), describes
arthritis as a dual process of allergy and hyperparathy-
roidism, He notes that a serous swelling in or around
a Jjoint would be a favorite site for decalcification and
again for Increased calcium deposits. The decalcification
is caused by hyperparathyroidism, while increased calcium
deposit depends on a decreased permeablllity of the kidney.
This would lead to atrophic or hypertrophnic arthritis as
the case may be.

Urinary system symptoms described as due to food
allergy include pain of bladder and renal type and en-

uresis. Duke (23), in 1923, described 5 cases with
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bladder symptoms. All had other allergic manifestations.
The complaints were frequent and painful urinations and
constant pain over the bladder, There 1s 1little evi-
dence of enthusiasm for food allergy as cause of urinary
system symptoms in the recent literature.

Duke, also reported disturbances in menstruation
due to food allergy. Schwarz and Smith (55) discussed
35 cases of dysmenorrhea due to food allergy. These
patients, as a rule, complained of three symptoms; paln,
mucous discharge and irregularity. Twenty-six of the
55 cases gave a history of other allergies., After other
causes of dysmenorrhea were ruled out, most of the pa-
tients were definitely relieved by the proper foods.

Various abnormal conditions of the heart have also
been attributed to food allergy. Wirley (69), states
that angina pectoris on the basis of food allergy has
only been suspected since about 1933. He reports 135
cases studied on the basls of food allergy. 93% of these
gave a history of other allergies. Gay (28), discusses
20 cases of essentlal hypertension, in which the blood
pressurc was improved in all but one case by the proper
diet. At the outset, the average blood pressurc was
180/90. The highest was 220/115, the lowest was 150/80,
After removal of sensitizing foods the pressures ranged

from 120/65 to 140/80,



Rowe, (52), also describes a condition of toxemia
of food allergy. These patients feel drowsy, dull and
have difficulty in thinking. They also have a 1. k of
pep and strength,and headaches of allerglc type.
Gastro-intestinal symptoms are frequently present.
Can it be concluded that certain manifestations
are always due to food allergy? It is doubtful that
such a conclusion 1s justifiable. It seems that the
manifestations discussed should be considered as probably

or possibly disorders of food sensitiveness.



87

ETIOLOGY

The mechanism of allergy has already been discussed.
There are still a number of unanswered questions con-
cerning the origin and absorption of the antigen and 1lts
relationship with the antibody. In other words, why do
allergic reactions to food occur?

Goodman and Sulzberger (30) write that there is some
individual factor which determines the degree of suscepti-
bility to sensitization and this factor varlies from person
to person, This is similar to Willlamson's statement that
some people inherlt the capaclty to develop allergic
reactions more easily than others (68). Hopkins (3%3)
believes a person whos is sensitive to one food has a
tendency to become sensitized to others.

Oelgoetz, Oelgoetz and Wittekind (L)y) have arrived
at the conclusion that manifestions of food allergy are
caused by the absorption of too large amounts of protein
to be hydrolyzed to non~toxic split products by the avail-
able pancreatic enzymes, They have found by experiment-
ation, as a normal process, pancreatic enzymes are absorbed
into the blood stream and then break down the absorbed
unsplit protein before 1t reaches the tissue cells.

This lead to the conviction that serum enzymes prevent
all of us from being allergic to foods at all times.

Thus they base all food allergies on pancreatic hypo-
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function., The hypofunction may be primary or 1t may be
secondary to some disease or other factor,

Brown (12) (1L) explains the causes of reaction in
a somewhat similar manner, He conceives the disorders
as due to inadequacy of an enzyme to destroy the toxic
portion of the absorbed protein molecule after it has
been been broken down into toxic and non-toxic portions
by another enzyme. He also maintains the serum enzymes
are unable to act on certain types of protein. The protein
molecule, whole or at the end of the first stage of
gastro~integtinal digestion reaches the blood, lymph and
tissues, If the enzyme to destroy the toxic portion is
lacklng, accumulation occurs in the tissues and causes
a reaction, His opinion that certain proteins are not
acted upon by enzymes would explain why occasionally a
very small amount of an offending food w;ll cause a marked
reaction., The oversupply of whole or split protein may
result from too free a supply by way of the alimentary
tract. Too large a supply of food, or digestive inade~
quacy, or both may contribute to this (11), He also
belleves the exciting substance need not necessarily be
a foreign protein. Hopkins (33) refers to the non-protein
substances as incomplete allergens and thinks they be-
come sensitlizing only after combining with a body protein.

Lippard and Schmidt (37) (20) explain it somewhat



differently. They believe in the presence of hypersensi-
tivity, protection from disorders is closely related to
the presence of antibodies in adequate amounts to neutra-
lize the absorbed antigen before 1t reaches the tissues,
They arrived at this concept after studying the antibody
titer in the sera of treated and untreated hay fever
patients., The subjects who showed improvement to treat-
ment displayed a rise in the antibody titer, while those
with no rise had no improvement in symptoms. They also
detected an ascent in the antibody titer in children
following the absorption of sufficient antigen to produce
¢clinical sumptoms,

Alvarez (5) believes that many cases which are thought
to be food allergy, are really due to a combination of food
sensitiveness and varlous types of organic diseases, He
also 1is convinced that allergic manifestations may be due
to a number or a combination of factors, including actual
sensitivity, emotion, gtrzin etc.. The contributing
and predisposing factors in the etiology of food allergy
will be discussed in more detail later.

In the allergic infant, another question arises,
Lippard found a number of infants to be sensitive to
eggs, though they had never ingested eggs(20)., The anawer

as to how the sensitivity occurred seems to be a choice



between placental and breast milk transmission of the
antigen. It 1s now belleved that both happen. Both
Ratner (47) and Lippard are convinced that transmission
of the antigen can occur in utero. Thus heredity may
play a role not only in the tendency of susceptibllity
but also the actual sensitization. Donnally has shown
food allergy of the infant may also arlse from the trans-
mission of allergens in the breast milk (62).

Of all the predisposing causes of food allergy,
heredity is without question the most outstanding one.
Its importance has already been mentioned in the discussion
of manifestations and etiology. Heredity not only trans-
mits susceptibility, but also manner of manifestation and
specific sensitivity to certain foods., Most prominent
is the hereditary predisposition to asthma, eczema and
migraine (62)., Ortan, as early as 1886, reported egg
sensitiy:ness in three generations of a family (11).
Waters' {66) 110 cases of respiratory allergy, all gave
a posltive family history of allergy. Many allergists
fesl that in infant allergy, a positive family history
can always be obtained if carefully sought for. This seems
logical since the infant would have little chance to
develop an acquired form of allergy. In general, most
of the authors found a positive familly history in well

over half of their cases, Typical is Sheldon and Randolphs

(57) finding of hereditary history in 81% of migraine
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cases,

Age seems to be a factor in determing the type of
manifestation to ve expected. Thls has been dlscussed in
the course of allergic disorders. The incidence of food

allergy seems to be equal at almost all ages.

Rowe (50) 1s convinced that season is also an influencing

factor in bringing on manifestations of food allergy. He
relates that in many patlents, symptoms are definitely
lessened during the summer months and increased from
September to April. A very surprising statement 1s found
by Deamer (20), which conveys the impression that in some
Instances attacks are produced regularly at the time of
certain meteorlogic changes.

Moore alleges that allergic diseases are very common
in America, prevalent in England, rare in eastern Europe
and less rare in wester Europe. Brown (11) accepts that
people who cannot eat certaln foods in one section of the
country often can partake of the same food without
trouble in another, This may be related toaconviction of
Rowe (50), that food allergy seems to be benefitad by
inland and dry climates,

Both sexes seem to be about equally affected,

The fact that some patients are sensitive to certain
foods one day and not the next weeck, and the finding of

people who have eaten certain foods with impunity all of
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their 1ife and then suddenly become sensitibe to it, has
been rather puzzling to the allergist (13) (7). This is
probably due to the various and numerous contributing
causes of food allergy. Brown (1ll}) believes that an
oversupply of split protein may be due to inadequate
digestion, overloading of the normal digestlon, or too
rapid absorption from the alimentary canal. The cause of
slow destruction after absorption can only be due to lack
of certain enzymes or antibodies.

A great many conditions may cause inadequate digestion.
Poor selection or preparation of foods, or foods which
are partially autolyzed, incompletely fe mented and
bacterially decomposed, may contribute to the production
of allergic reactions (13). Foods with a high cellulosé
content and commonly eaten in the raw state also sesm to
be frequent offenders (12). Hurried eating and poor masti-
cation may lead to poor digestion. Foods which have been
treated with dyes and drugs may cause reactions (8).
Absent or low gastric acidity, diminished pepsin, 1inade=-
quate pancreatic digestion and liver insufficiency must
also be considered (L) (11). Fatigue, emotion, strain,
annoyance, worry and nervousness may be factors in faulty
digestion () (12) (32) (L),

Sheldon and Randolph (57), in the study of 127 cases



of migraine found: In 30 cases, the headaches usually
accompanied menses; 20 followed emotional upset; 13
occurred with excitement; 10 frequently attended fatigue;
7 were connected with exertion; 6 were contributed to
nervousness; % for each, associated warm weather, cold
weather, high humidity, worry, constipation and eye strain
with their headaches.

Overloading of the normal digestibe system usually
occurs in the individuals with an uncontrolled appetite (13).
It may be a result of overeating in general, or of over-
eating in one food at one time, or eating a food too
frequently (1) (5). Thus food of which the patient is
most fond of 1is often the offender. Drueck (22) observed
general overeating and overdrinking in his group of
pruritis patients.

Chronic and focal infections also seem to play a role
in the pathogenesis of food allergy at certain times (1),
As previously mentioned, Alvarez (5), believes many
cases which are thought to be allergy are really due to a
combination of food sensitization and various types of
organic diseases, Oelgoetz etc. (ly) feels hypofunction
of the pancreas may be secondary to some disease such as
syphilis. Hollander (%2) finds that sensitivity may
return with some disease., Belgrade (9) 1s convinced that

bacteria, fungl and animal parasites may produce allergens
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which act similar to food allergens. Alvarez (L) thinks

a coming cold or influenza may contribute to the causatlon
of sensitivity. He also reports 3% cases followlng chole=-
cystectomy.

Another 1important element to be considered is hypo-
endocrinism, especlally hypothyroidism. Gay (28) believes
hypothyroidism is particularly important in children.

One author, in a series of 21 food allergics found all
of them to be hypothyroids (11),

Anemla 1s also to be regarded as a factor (11).

It must be concluded that any condition veering from
the normal must be looked upon as a possible contributing
cause.

How frequent are food allergens significant in pro-
ducing allergic reactions in comparison to other allergens?
Hinnant and Halpin (31) write that among the proteins
capable of playing the rolaﬁallergens are pollens, foods,
serums, animal emanations, products of bacteria and animal
parasites. Of these, they belleve pollens and foods are
most important, and correspondingly food plays a greater
vart than pollen in the procuction of allergic symptoms.
Piness and Miller (L46) consider people who are sensitive
to food alone are extremely rare, Chaney (16), in 175
cases, reports food to be dominant in the cause of allergic
nose and throat symptoms. Rowe (i9), in one series of 175

allergic conditions, discovered foods to be the cause in
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72%. In another series (52), in 1418 cases of asthma

ne found by skin test, 57% were positive to food, 9%

to pollen, 24% to animal emanation, 23% to house dust and
10% to other inhalants and bacterial products., In 68
cases of perennial hay fever, 20% were positive to foods,
ch%to pollens, 26% to dust, 21% to animal emanatlons and
7% to miscellaneous. In 6l cases of urticaria, LL% were
positive to food, 8% to animal emanations, 15% to dust,
15% to pollen and 15% miscellasneous. Urbach, in 500

cases of urticaria determined food as the cause in only
110 cases (30)., In 2,7 cases of headaches and migraine,
Rowe reveals 68% were skin positive to food, L45% to in-
halants, and 26% to miscellaneous. Eyermann (26), in

181 cases of perennial hay fever detected, by skin testing,
7% were positive to food and inhalants other than food,
20% were positive to food and pollens and other inhalants,
and 2% were positive to pollens alone. Osborne, on the
other hand emphasizes the Importance of contactants and
environmental allergens in producing skin manifestations.
He found food important in only 15-20% of a laerge series
of cases (30). Ratner (l7) also is in accord with the
significance of contactants and environmental allergens.
He believes the trend at the present is definitely away
from the prominence of foods as causing allergic disorders,

especlally of the dermal type.
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Which foods are the most common causes of allergy?
Tuft (62) writes that practically any food 1s capable of
procucing a reaction, but the more comrion offender are:
Wheat, eggs, milk, chocalote, tomato, the legumes, patato,
fish and meats. Most students of alle:- 7 agree that as
a rule, the more commonly eaten foods are also the most
frequent offenders.

Chaney (16) has a list of common offenders similar
to Tufts'. He includes: Wheat, eggs, milk, chocolate,
cabbage, tomatoes, oranges, walnuts, strawberries, bananas,
white potato, cauliflower, oats, pork, carrots, rice,
oysters, salmon, celery and lettuce,

Hughes (%l), in the study of 1000 cases of gastro-
intestinal allergy, found the most frequent source of
disorders to be: Onions, radishes, cooked cabblage,
beans, cuccumbers, cooked onions tomatoes, greasy foods,
eggs and chocalate, Onlons were reported to cause symp-
toms in as high as 2L.5% of these patients, while chocolate
caused symptoms in only 5.6—&.9%. He also analyzed these
foods in reference to age, discovering but slight variation
in their occurrence in the different age groups. Alvarez
(2), presents somewhat different results in a series of
/00 gastro-intestinal idiosyncrasies., According to his
findings, onlons again are the most frequent offénder,

followed by milk, apples, cooked cabhage, chocolate,



radishes, tomatoes, cucumbers, eggs, fats, cantaloupe,
beef, strawberries, coffee, lettuce and a great many others
which caused sympboms rather infrequently. He estimated
that the onicn affected about 27% of these patients.
Hinnant and Halpin (31), in 30 children with mild and
severe cyclic vomlting, established milk, grains, egg,
white potato, chocolate, beans, peas, tomatoes, spinach,
bananas, apples and oranges to be the usual sources of
allergic reactions. In no instance was one food alone
responsible. Fries and Zizmor (27), in 20 cases of child-
ren with gastro-intestinal manifestations, detected

wheat, eggs, milk, chocolate, fish, beef, pork, and nuts
to be the common sensitizing agents.

In 500 cases of cutaneous manifestations, Rowe de-
termined wheat, spinach, eggs, milk, celery, squash, string
beans, corn, cabbage, tomatoes, cauliflower, white potato,
onions, rice, oranges, asparagus, turnlp, grapefruit and
lettuce to be the usual origin of the sensitizing allergen.
Goodman and Sulzberger (30) consider wheat and eggs the
cause of the majority of infant food eczemas. Hopkins (3%3%)
agrees with this but adds milk, oranges, tomatoes, choco-
late, spinach, ocats, potatoes and cod to the list.
Williamson (68) also lists eggs, wheat and milk as the

most important causes of food eczemas, Alvarez (2)
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believes urticaria is mainly due to strawberries, toma-
toes, eggs, fish and milk, Williamsom accepts eggs and milk
are the usual causes of urticarila during childhood, and
eggs, pork, fish, shellfish, nuts, tomatoes as the common
offenders in adults. Hopkins (33) finds that urticaria

of infancy is frequently due to eggs, milk, codfish and
tomatoes, and that fish, shellfish, strawberries and nuts
often produce it during adolescence. Williamson (68)
reports that food causes of angioneurotic edema corres-
pond closely to those involved in urticaria. White (67)
discovered the common offenders in acne were chocolate,
milk, wheat, oranges tomatoes, and nuts. Williamson

lists chocoliate, fish, nuts, white bread and salts of
bromine and iodine as important in acne. He is of the
opinion that white bread is a common source of bromides
because of a bakers preparation which changes to bromides
during the baking process, The ordinary source of lodides
is the 1lodized salts so commonly used on the table,
Williamson found purpura most frequently due to eggs, milk,
wheat, chocolate, beef, pork, fish, onions, tomatoes and
strawberries. Squier and and Madison (59), in 5 cases,
discovered grains, milk and potatoes to be the offenders.
Dutton (25), in another case, determined citrus fruits

were producing the reactlon. Drueck (22) reports shellfish,



salmon, venison, strawberries, coffee, chocolate, salt
and spices to be frequent etiological agents of pruritis
ani,

Eyermenn (26), in 181 cases of vasomotor rhinitis,
discovered wheat, eggs, tomatoes, pork and nuts to be the
usual source of allergen. Waters (66) is convinced the
most common foods producing respiratory disturbances are
milk, wheat and eggs; other causes are potatoes, oatmeal
chocolate,

Sheldon and Randolph (57), in the study of migrailne,
by skin testing, established the majority of reactions
were due to grains, coffee, peas, celery, berries, onion,
peanut, radish, cabbage, cocoa, milk and cream, tomatoes,
dates, spinach and corrots. Sippe (58) reports a high
percent of reactions to banana, egg white, tea, ocatmeal,
peas, milk, pineapple, potato and pork. Alvarez (2) finds
that the most common cause of migraine 1s chocolate,
Onions, milk, peanuts, cabbage, eggs, pork, apples, cucum-
bers, meat, oranges and wheat are also fregquent offenders.

Sensitivity to more than one food 1s well known to
the allergists. Eyermann (26) believes this to be the
rule rather than the exception., Several students believe
this may be related to food families and have carried out

extensive studies in food famllles to determine if there is



(o}
(@]

a common allergen. This might greatly simplify the
methods of diagnosis.

Withers (7¢) (71) studied thirteen food families.
with a relatively small number of L3 patients. The
families are listed 1in order of frequency of positive
skin reactions: 1. The potato-tométo group, which in-
cluded the egg plant and green pepper proved to have
mostly single sensitizations. 2. The cerial family with
wheat, rye, corn, oats and rice had very few multiple
reaction. 3. The bean group consisted of string beans,
navy beans, lima beans, peas and peanuts, and showed
multiple sensitivity especially in cases that were sensi-
tive to the string bean. L. The watermelon group tested
with the watermelon, cantaloupe and cucumber. 5. The
apricot-peach family, comprised of apricots, plums, cherries,
and almonds, indicated sensitivity to the cherry seemed
denote multiple senslitivity. 6. The apple-pear family had
few multiple reactions but éeemed to havea definite re-
latlonship to peaches. 7. The orange-lemon family dis-
closed that sensitivity to lemon seems to indicate mult-
iple sensitivity. 8. The onlon family exhibited single
reactions as a rule. 9, The walnut-pecan group showed
the English and black walnut to be closely related.

Other families were the banana, raisin, berry and cab-
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beze=-turnip group. Withers concluaea that 1f & patient

is sensitive to one food of & family, he hzs an equsl

chance of v=2ing sensitive to other members of the sane

farily, although it aces depend sormewhsat upon which

rewber it is. He also concluded thst multipie sensi-

tivity was rost likely to occur in the bean-pes, peach-

apricot, walnus-pecan and orange—lemon families. Pinees,

Miller esc. (45) zlso have studieda fooa farily groups.

Piness is convinced that each food has an individual sllercen.

Tuft (62) considers group re:zctions as veing fairly common.
The factor of selection, preparztion etc. of foods

has been mentioned in contribusing causes of food allergy.

A good many of the zuthors are of the opinicn that raw

and uncooked fcods cause allergic manifestations more

cormonly then will cooked foods. ifzlkins and markow

(32) coupared 832 pairz of tests of extracts from raw

and uncooked foods. By skin tezt, 91% of the tests

we e egual, 3.2% of the raw extracts reacted nositive

while the cooked was negative, and 4.3% of the cooked food

extract geave positive reactions «while the raw extracts were

-

ne

g

=t

«

:ive. They ceoncluded that heat apparently does not affect
the zllergenicity of foods.
From the foregeing material, could it pn=z ascertsined

thet certain foods preducs specific manifectations?
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It seems not. It seems that a good conclusion would be
that common article of diet are likely to to be the etio-

logical agents in food allergy.
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DIAGNOSIS

Brown (13) feels the big problem of allergy 1s to
get the physicilans to recognize the possibility of
allergy as a cause or its association with a great
number of manifestations. Alvarez (5) alleges that it
may well be, that hundreds of persons would be cured and
perhaps spared of needlessoperations 1f the existence of
allergic sensitiveness were recognized and the foods at
fault identified.

Vaughan (6li) expresses that the methods of diagnosis
of food allergy are divided into three epochs. The first
consisted of empirical diet lists which were based on ex-
perience with food idiosyncrasies, The second was ushered
in by the development of the sensitization tests., This
at first appeared to be a splendid sterotyped method for
determining the appropriaste diet in the individual case,
but as time went on the enthusiast in skin testing was
forced to the conclusion that some foods which definitely
disagree would not infrequently fall to give positive
cutaneous reactions, and some that gave positive reactions
would not be productive of symptoms, 8So in the third
epoch which we now find ourselves, we ohserve a combina-
tion of the methods of the first two. This brings up

the question of what are the methods of diagnosis and

of what value are they?
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In general, the allergists choose a combination of
history, skin tests, diets, and leukopenic index, in
the dlagnosis of food allergy. Different authors em-
phasize the value of certain methods, depending upon
the one they are most enthusiastic about,

Most authors are of the definite opinion that good
histories are indispensable 1In the diagnosis of food
allergy. Rowe (52) believes that every history should
be taken with the possibility of all types in mind. The
history of any of the symptoms which are frequently due
to food allergy should suggest food sensitization, In
addition, history of inhalant, contact or drug allergy
should suggest concomitant food allergy., History of
food dislikes are often helpful because these are often
due to idiosyncrosies (L9). Moore (L42) feels that dis-
likes to foods are important but must be carefully eval-
uvated because many factors may bring on dislikes, If
the dislike 1s constant no matter how prebared then it
must be seriously considered., He found patients with
urticaria presented the largest number of food dislikes,
also that food experlences increase with age. Vaughan
and Pipes (65) studied the likes and dislikes of foods
in a large series of cases and discovered that 80% of

persons, allergic or non-allergic, have one or several



food dislikes, Among the allergic individuals, 12.7% of
foods mentioned as disliked gave positive or borderline
skin reactions, They thus concluded that dislikes to
foods cannot be relied upon as an indication of allergie
sensitization, In gastro-intestinal symptoms they found
a closer relationship to dislikes and idiosyncrasies,
Rowe (52) states that the tendency to inherit the pro-
pensity to develop allergy of any type and even specific
manifestations such as asthma, eczema or migraine, and
occasionally to become allergic to specific foods or
other allergens must be remembered, Karlstrom, Cutts
and Stoesser (325) present a history form which they
suggest to be used in the dilagnosis of allergy in the
child, This seems to be a satisfactory form to follow
in all allergies, They use the following form:
l. Present Illness
Time of year: Seasonal pollens and foods
Symptoms :
2, Past History
Infancy: ZEczema, food disagreements
Childhood: Cyclic vomitting, eczema, caryza,
hay fever, asthma, urticaria,
gastro-intestinal allergy purpura

etc,
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History of
Head:
Scalp:
Eyes:
Ears:
Nose:

Mouth

Chest:

Heart:

Gastro

Genito

[oX
ay

Systems
headaches
itehing
itching and burning
itching
blocking, itching, discharge
and throat: canker sores, dryness,
irritation
dyspnea, chronic cough, expectoration
tachycardisa
-intestinal: constipation, diarrhea, ab-
dominal distress, nausea
and vomitting

-urinary: bladder distress

Catamenia: irregularity, pain

Bones and Jolnts: pain

Nervou

Skin:

Weight

Operat

8¢ irritability, depression
location of lesion, characteristic
lesion, pruritis

ions: especlally nose and throat



the diagnostic program (52)., He,and many others, feel
that foods giving positive reactions must be tested by
diet trial to determine the true role, Alvarez (2)
feels that skin sensitivity tests are often useless in
finding offending foods in gastro-intestinal allergy and
headaches, but 1s of more value in finding the cause of
asthma, hay fever and eczema (1). Waters (66) is of a
similar impression by accepting that skin tests are
often of value in people with inhalant sensitivity, but
cannot be relied upon in determining foods that cause
clinical sensitivity. Clein (17) stipulates that ex-
perience has taught us that more than half of allergic
children between three to ten years of age do not have
clinical symptoms due to foods, desplite positive skin
reactions, Brown (1%2) believes skin tests are often
essential to discover offending agents, However, es=-
pecially with food allergy, they cannot be absolutely
depended upon, In some cases they may give a basis
useful for diet trials, He advises that skin tests
should not be relied upon unless they can be carried
out in an exhaustive manner., Chaney (16) feels that the

reason skin tests usually are not reliable 1s because

not enough are applied, piness, Miller etc, (45) feel

that the skin test is very reliable if properly carried



out. They conclude that regardless of age, heredity,
age of onset and duration of symptoms, 80% of allerglc
patients should give positive reactions, 70% should

be positive to foods and results lower than this may

be traced to promiscuous testing of non-allergles, un-
rellable proteins, lack of persistence and completeness,
insufficlency of testing, reading and correlation,

The two methods of skin testing that are commonly
employed are the intracutaneous and the scratch method.
Cooke, in 1911, was the first to employ the intradermal
method (9). Again, there 1is general disagreement as to
the actual value of these techniques, Belgrade (9) feels
that the intracutaneous method is much more sensitive and
somewhat more reliable than the scratch technique. In the
study of 50 cases, comparing intracutaneous and scratch
methods, 16% of the cases had no reactions to the intra-
cutaneous injection, while 58% had no reaction to the
same allergens by the scratch method. Rowe (50) believes
that more reactions are obtained by the intradermal in-
Jections than with the scratch test, but the reactions
are often false and unrellable, Belgrade (9' reports
that non-specific reactions often occur with the intra-
cutaneous method, Hinnant and Halpin (30) feel this to
be the most satisfactory method. Sippe (58) is of a sim-

ilar opinion. This test should never be used before the
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scratch method is used because of severe shock that may be
produced, It is also more difficult to perform and more
painful to the patient (9).

Another method, termed the passive transfer test, is
performed by the injection of sera of the sensitive
patient into a non-sensitive patient, followed by the ap-
plication of skin tests (71). This method would be used
in cases where skin test 1s impossible or difficult by
direct method (62). The basis of this type of reaction
is the transfer of the speciflc antibody from one person
to another (37). Withers (71) in the study of a series
of passive transfer tests concluded that sera does not
necessarily contain a reagin to skin or clinical sensi-
tiveness, He also found that the passive transfer of
pollen reagins was easier to obtaln than food reagins,
This seems to correspond to the direct skin sensitivity
tests,

In reading skin reactions, Belgrade (9) defines a
posltive reaction as being a distinct wheal surrounded

by an area of erythema, in the presence of a negative

control test., The wheal should be irregular in outline, an
and the edges should never be sharply defined., This
irregularity 1s produced by edema spreading along the

lymph spaces, Immediate reactions occur within a few

minutes with the intradermal test (not later than 20
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minutes), and within 10 to 30 minutes with the scratch
method, As a rule, positive reactions persist from one
to 2l hours. The traumatic and non-specific protein re-
actions disappear within that time, thereby permitting
a more accurate reading. A doubtful reaction consists
of an area of erythema .5 centimeters in diameter, A
delayed reaction consists of a zone of erythema at the
site of innooulations resembling a beginning infection,
A negative reaction with either method of skin testing
does not differ in anyway from the control test,

Occasionally difficulties arise 1n reading reactions.
In patients with dermatographia, the reading is parti-
cularly difficult, for controls may as well give positive
wheals, In these, it 1s best to delay the reading about
one hour., During that time the element of trauma disa-
ppsars, Iodlides and bromides also seem to affect the
reactions, The site of testing also produces variable
results, The skin of the back seems uniformly sensitive,
while on the arm, the skin near the elbow 1s more sensi-
tive than that at the wrist (9).

Generally spesaklng, there are two main methods of
diet used in the diagnosis of food allergy. These are
the elimination diets and the diet diary methods., Brown
In 1922 was the first to report a diet trial, Rowe later

dilated on this method and called it the elimination dilet

7

A

L.
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The elimination diet depends upon reducing the possi-
bilities of the cause by placing the patient on a limlted
number of foods which seldom cause trouble even in highly
sensitive people (1). Alvarez (11) (L) recommends a
diet of lamb, rice, butter, sugar and canned pears to
start on. Other foods which are known to be safe may
also be added to this list, This diet should glve re-
lief from symptoms by four days., If it does not foods
may be cut out all together for about two days. If no
relief is then obtained, then foods may be ruled out as
the cause of the allergy. After symptoms have definitely
disappeared then one new food may be added each day or
two, Alvarez (li) finds foods which can be added to his
above starting group without much danger are: beef,
potato, gelatin, carrots, turnlps, asparagus, string
beans, arrowroot cookles, rye krisp, toast and oatmesal,
Later the more common offending foods may be added. He
often finds which cause symptoms, if eaten in moderation,
often do not cause discomfort,

Rowe (52) (49) has four lists of dilets which he feels
contain foods that ordinarily do not cause sensitiveness,
He feels these dlet trials are next to historles in im-

portance in diagnosis, The diets are:



rice
tapioca

rice biscuit
rice bread

lettuce
gspinach
carrot
artichoke

lanb

leron
grapefruit

pears

cane sugar
gelatin

wesson oil
olive oil
pear butter

salt
gyrup made of maple

or cane sugar flavored
with mapliend or maple sugear

63

II

corn
rye

corn pone

eorn rye rmuffins

rye bread
rye krisp

tomato
squash
asparagus
string beens
chicken
pineapple
peaches
apricot
prunes
cane sugar
Masola oil
Wesson o0il
salt

Karo

gelatin



III
tapioca
white and sweet potato

lime nean potato bread
soy bean, lima bean bread

beets
Carrots

lime bezns
toma.toes

beef
bacon

lemon
grapefrult
peaches
apricots
cane sugar

olive oil
Wesson oil

gelatin
salt
olives

raple sugar or syrup made with
cane sugar flavored with maple

Iv

milk

84
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2. List of foods rarely causirg allergies:

1. lamb 11. string beans

2. chicken 12. pears

3. butter 13. pineapple julce
li. cane sugar 1. beets

5. tea 15, asparagus

6. corn 16. sweet potato

Te Dbarley 17. egg plant

8. arrowroot 18. turnips

9. tapiloca 19, parsnip
10, 1lima beans 20, pumpkins

5« List of foods frequently causing allergy:

1., wheat 11, white potato
2. eggs 12, cauliflower
5. milk 13, oats

i. chocolate 1. pork

5. cabbage 15. carrots

6, tomatoes 16, rice

Te oOranges 17. oysters

8. walnuts 18. salmon

9. strawberries 19, celery
10, bananas 20. lettuce

i. List of foods the patient thinks cause him trouble,
5 List of foods to which patient is positive by skin
test,



The ultimate aim is to get patient on diet of list
number one, He starts out with a diet consisting of list
one minus lists four and five, This diet 1s used for
ten to fourteen days. If the symptoms are reduced, then
foods from list number two, and later from list one wnich
are not in list four and five are added., He advises the
addition of one new food in large amounts, every three
days. Another plan is to use 1list number one minus list
four. If relief is obtalned, add foods in 1list one minus
those in list four, His third plan is the diary method.

The other system of diet, used in diagnosis, 1s the
food diary method, In this system the patient marks
down the unusual foods eaten in the twenty-four hours be-
fore the upset. Most suspicion should fall on foods of
the previous meal, since most reactions occur within
a few hours after ingestion (). This technique is usable
only in cases where attacks come on at intervals of weeks
or months, It would be of no value where the symptoms are
continuous and if the offending agent is eaten dailly (6l).
The diary method may prove to be very strenuous. It needs
very good cooperation from the patient (16).

The leukopenic-index, a hematologic response, used by
some as a method of diagnosis was first discovered by

Vaughan in 1934 (21), He developed the original technique



of taking two leucocyte counts at ten minute intervals
before ingestion of the allergen., Counts were taken at

15 minute intervals for one hour and the final count

taken at 90 minutes. A fall of 1000 or more 1s considered
positive. Rinkel modified this technique in 1935 and his
mithod is now used oy most allergists who are enthusiastlc
about this test, Rinkel recommended rest, prohibited
smoking and unnecessary conversatlon and the avoidance

of unnatural disturbance previous to the test, Loveless,
Darfman and Dawning (%8) used a technique of no food for
twelve hours, no alcoholic neverages, adrenalin or exert-
ion before the test, Thirty minutes of relajed siltting
before the test was required., Three fasting counts were
taken at twenty minute intervals and three post-pandrial
counts at twenty, forty and seventy minute intervals,

They found variations only in those patients who developed
explosive symptoms during the seventy minutes that post-
pandrial tests were taken, They concluded no blood count
was needed for dilagnosis in these cases, Brown and
Wadsworth (10), in the study of a series of over 2000
leucocyte counts, found no justification for the use of
the leucopenic index. Theyfound no adequate proof for

the existence of an anaphylactic post-pandrial leucopenia,
Squier and Madison (60), in the study of 200 cases, found

a hematologic response in 102 cases, questionable in four
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and negative in 9l cases. They believe that the hemato-
logic response is a definite aid in allerglic diagnosis
but feel it should be used only to supplement the usual
methods of skin tests, They also studied eosinophilia
in relation to the leukopenic index and discovered that
an increase in eosinophils in the circulating Llood oc~-
curs as constantly as does the reduction of total leu-
cocytes after the ingestion of allergenlc foods. They
are convinced that simultaneous counting of both eosino-
philis and leucocytes materially increases the diagnostic
accuracy of the leucopenlc index. Denny (21) believes
i1t has a definite place in the study of food allergy.

He feels it must be made under proper conditions and

an accurate proceedure must be emphasized., Alvarez (1)
considers it too expensive and time consuming and also
too difficult to perform, Chaney (16) and Sippe (58)
believe 1t to be of very little practical value, Gay
(28) believes it is very valuable,

In gastro-intestinal manifestations, several men
have in isolated cases, found x-ray to be of some value,
Eyermann, in 1927, described a disharmonic colon with
areas of hypo and hypertonicity (29) (443)., Rowe, in
1933, demonstrated gastric retention arising from pyloro-

spasm due to food allergy. Gay (29) reports a case of
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incomplete canalization, with spasticity of the colon,
and intolerance in the splenic flexure to barium, with
a distinct visualization of this portion of the colon
due to thickening from edema, A film taken four weeks
later revealed a very normal colon, The use of x-ray is
very much limited and probably mostly of accidental value,

Generally speaking, there are about four important
points to consider in the diagnosis of food allergy:

1. Rule out organic diseases

2, Establish the allergic state

3. Sum up the individual as a whole, evaluate the

predisposing and contributing causes
ke Employment of methods of diagnosis best suited

to physician or to patient,
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TREATKENT
Trezstment and Alsgnosis zre clesely interrelated

and many of the sroolemz ¢f trzatment have be=n discussed.

in the diagnosis. FKowe (51) ststzs thes the problem of

the physician in the trestment of food allergy is to place

the patient on & satisfying and sprevizing diet fron foods
which are not productive of evident sensitization. The

menu should be couparable 1o neals ordinarily taken so the
treatment will not become tpoo monotonous. Undersirable weighs
ioss, prosein, viterin and minersl deficiencies rust be avecid-

ed. In some cases, to prevent this, i1t may be better to

H,

suffer from the effects of actual or possible allergenic

[

foods than to develeop increasing invalidisr through nutri-
tional deficiencies. The treatment, in general, of course
consists of removing the specific food allergen, elimin-
atins-the contributing causes and the treatment of the syuvp-
toms.

The removal of the offendin~, food zllergen is accom-
plished by avoiding the food entirely and perhzps bringing
about desensitization, or by employing desensitizing pro-
cesiures. Brown (13) states that unnecessary and unususl
fooas wre easlly avoided, but foods comron and necessary
to the diet furnishes an aifficult problem. Rowe (53)

is convinced that the offending allergenic foods must be
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excluied entirely and the tolerznce tc it wust notg te

tezted oftener than every four tc six months. He finds

("

that tclierance to zn offending food may return in a few

weske or it wey never return. Sipoe (58) .believes
that sensitizing foods if taken in swall axounts, often

4o not cause harmful results. If the elimination diet
is quite linited, Alvarez (

3) eins uncommon offencers

as repldly as poseible. A number of uncounon offenders
and their wethod of adcition were dlscus-ed in diets of
disenosis. Al:l of the =zuthors are in accord that chem-
ical therapy should replszsce the deficiency of a limited
elimination diet. If other tvype: of sensitizations are
participating in the production of allergic disturbances,
then the problem becores very crrplex. If the offender
is & conron article of diet, then desensitization should
e attempited.

Rowe (£3) sums up the methods by which desensi-
tization may be sccomplishec:in the following manner:

1. The elirination of foods from the diet. the
various fooGs to be omwitted may be determined by the
different methods of diagnosis already discussed. He
is of the opinion that dessnsitizatiocn by this method

mey not occur and when it does is rarely comgplete.
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8. Oral desensitization. Schloss first reported
success by this method in 1913. 1In 1930 he reported
12 patients who had been desensitized from thres o
seven years to specific frods in this rmanner. Rowe
feels thet this method hus been dissprointing te rost
sllergists. Keaton, Waters and Hopxins (38) reports a
study of 50 cases, mostly children with eczema, They
started with an initial dose of about one milliigram
of rrotein. Eggs reguired less. The protein content
was increased every four of five days so at the ead of
a few months the patient was eating, withcut ill effects,
& normal daily pcrtion. If a recurrence of svmptons
occurred during treatment, then the dilution was drop-
ped. Dbeack to thzt used twelve to sixteen days pre-
viously. All proteins were diluted with water. The
nost difficulty wzs encountered in desensitizing to
ezgs. They concluded that this was an effective, in-
expensive method which can be carried out in the home.

3. Hypodermic desensitization. This method is

e 1s

1]

the szre as with pollen extracts. The initial do
.1l cubic centireter of & dilution which just fails to
proauce a skin resaction. HResults fror such desensi-
tizations have been negligible. Cooke and Racheman are

of & few who hzave reported some =uccess by this method.
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4, Peptone therapy. This method was first re-
ported by Larbert, Aucel and others. They fcund the
ingestion of a small amount of & food drug or peptone
one hour before mesltire prevanted a subsequent allergic
reaction. Richet and Urbach suggested the use of
specific peptoness (propeptans ), prepared from the
causative foods and given in one half to one drachm
doses, in tablet form, one hour before the meal at
which these foods are taken (83). Markins (<0) reports
some success With propetan therapy. The acceptance of
this therapy awaits clinical verification.

5. Denaturization of foods. ©Some authors feel
that heating of foods modifies the protein molecules
8o that its &llergic responss is prevented. This factor
was dilscussed predizposing &nd contributing causes of
food allergy. Rowe and others (3%) find this wethod
to be lacking.

8. General measures. The use of calcium, quartz

light, vitamin therapy, non-specific protein therapy

o

n

g?

autchemotherspy for the reduction of allergic
reactions are of no definite value.

McGee (41) in discussing the manzgemsnt of the
allergic child makes = statement to the affect that

the treatnent reslly begins with conception. This is
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because of the intra-uterine sensitivity which mey
develop (47). He is of the opinion , since milk and
eggs are the foremost causes of food =llergy in infancy,
it seems reasonable to suggest to the rother to boil

the milk consured in the later months of pregnency and
to avold zn excess of eggs. During the first three days
of life when the gastre-intestinal tract is most pernm-
izble, cows milk should be avoided. New foods should

be intreduced only one =t & time. Foods which are
regurgitated often, should be discontinued. He believes
too early introduction of fruits and vegetables is apt
to encourage slliergic disorders. It seems the :zother
should alsc avoid excesses during the nursing period.

gentributing causes have besn discussed in eti-

[o]

logy, and most certainly they rust treated as they

are found. The rnost irportant ones to be combatted
probably are hypoendocrinism, especially hypothyroidism,
senemisa, digestive inadeguszcy, foci cof infection, and
organic diseases. Nervousness, straln etc. must also
be considered.

Brown (13) sums up -he situation of treatment
rather acesuately by listing twenty principles of diet,
applicable in the treatment of food allergy:

1. One must not eat too much of 2z food or all
foods at anymezl, or of any one food in successive

mesals.
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2. Food nust be eaten slowly e<nd wust be thor-
oughly masticeated.

3. The various foods of =ny one classification of
food should be alternsately used.

4. Do not eat when extremely tired or nervcus.

5. Where & person czn have but a limited number
of foods, it is welil to exreriment with cooking for
threes or four hours.

6. One with inadequate digestive juices should
take hydrochloric acid and pepsin. Pancreatic extracts
have been found to supplement other digestants and may
need be added in all or certain cases. Oelgoetz etc.
(4+) erphusizes the irportence of pancreatic enzymes.
It seesws that liver inadequacy should also be considered
here. The mention of liver insufficiency is mentioned
but few times although Hinnant and Halpin (31) and
Laroche, Kichet, and Szint Gerons, quoted by Tuft(83)
btelieve that liver inadequacy is instrurental in the
machanisy of producing food alliergy.

7. Foods teken from plants, trees or other
original sources and kept sc¢ they undergo chemical
chznge are more apt to produce difficulties.

8. Eeat three or more me=ls at regular hours.

9. When on hzs an zttack he should attempt to
place the blarxe for it upon certain foods. This may

establish & diagnosis.
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10. If =he ciet is ltimited, vitamins should be
added. It seems that minerals should zlso ve included,
sgpecladily czlciuww ium the eliminction of milk, and iren
t0 combeat anemia.

11. Constipstion should be tra=ted wita large
exounts of fluid in the worning upecn arising.

12. Fooc¢ addiltion methcds should have a careful

13. Food tests chould be mzade vy competent aller-
gists 1f no reecsonable prompt response is obtained oy
food trial.

14. Allergenic foods must absclutely be elirin-
ated from the diet.

15. Strict adherence to the elimination of the
reacting foods aver a sufficient period ray permit them
to be eaten without penalty.

18. Anemisz should be thoroughly treated.

17. Bacterial foci should ne sliminated.

18. Bacterial vaccines, preferrably autogenous,
but mede frowm the organism to which patient gives a
positive skin test, offer hope of otenefit.

18. Pollens, contactznts and other substances to
patient rsacts to should be added to the vaccine.

reatment should be followed persistently

o w3

no matter how aggrzvated the case continues.
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Since the ciinicel wanif:stations of fopd allergy
are so varied, the type of syuptouztic treatment will
depend on the type of manifestation present. This
would include ordinary hyzienic measures to prouoese the
general well being of the patients. Drugs would be
uszd =8 indicazted(82).

The -

oA

(o

yrognosis of food allergy probably aepends upou
the number of elements involved in producing it. Cooke
(15) beiisves thet the allergic group, =3 a whole, re;
resent an ingrained constivutional defect. These indi-

viduals are likely to have recurrences as well =28 dif-

farent clinical varietizss, which may reapgear at any
time of 1life. T.e evidence of allergy mey be controlled

by avoideance 2 the exciting agent, the sensitization
iz not actusily curea znd 1t may reappesr in sonme other
form and way e due to some other sllergen. This
represents the ultinate prognesis of the allergic.

The iamedizte prognosis of treatment is no aoubt in-
fluenced largelv by the complexity of the problem.

Howe (49) feels that when other types of sensitization
are participating in the prodauction of alliergic dis-

turbances, the problem mey ovecome one of the most

complicated in medical practics. If the number of
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genaitizing foods are few the problem will be relative-
1y simple. The difficulties increase with the numbexr of
food sensitivities and the number of contributing and
predis cosing cuuses. lMost szuthors report rather favor-
aole immeaiate results in a large percentage of thelr
caszs. Sippe (58), in 105 caszes of migraine, secured
complete relief in B81% and had corplete failure in 15.3%.
He found that the nervous type of pasient did not do
well. Sheldon and Randolph (57), in 137 cases of
wigraine, estzblished definite relief in 66%. A higher
percent of relief was secured in wcmen than men. In
both ¢f these studies, elimination dlets wsare used.
Chaney (18), in treating 100 cases of food allergy,

was successful in all but 3 czses. He attributed
failures to lack of cooperation, lasck of income ana to
conditions where it was ilwpossicle t0 remove the ex-
clitznt. He zlso discovered that pollen therapy alone
produced poor results, but zlong with elimination of
foods, the results were good. Hinnant and Halpin (31),
in 81 cases of cyclic voriting, obtained complete re-
1ief of syrptoms in 78%. 24% showed improvement although
18% feziled to cooperate fully. Gay (238), in 30 cases

of essentlial hypertensiorn secured complete relief in

all but one cese. OSchwarz and smwith, in 3E cases of
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dysmenorrhez, established complzte reiie 1in 30 cuses
and partisl relief in 8. & of these cases recelved
partial relisf on thyroid extract alone. All of the
above ren used the elimination diet. Brown (14) finds
that gs = rule, early cases of food allergy often clear
up with astonishing promptness, those of long standing
clesr up slowly and must have their treatment followed
up for a long time.

It seems that the best results in treatment are
Obtained by complete elimination of allergenic food

from the diet. The ultimate prognosis is not good.
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