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ALLERGY AND HYPERSENSITIVITY TO FLUORIDE

Bruce Spittle
Dunedin, New Zealand

SUMMARY: A review of the literature was undertaken in response to four recent
reviews which found that the evidence that fluoride was an allergen was unconvinc-
ing. Reports were found of urticaria, contact dermatitis and stomatitis occurring in
response to fluoride, settling on the withdrawal of fluoride and recurring with
appropnate challenges. It is concluded that the four reviews were seriously incomp-
lete in their coverage of the literature, and that when a more complete examination
is made there are reasonable grounds for concluding that there are individuals in
whom allergy or hypersensitivity to fluoride has been demonstrated. The sources of
fluoride included those used in the fluoridation of community water supplies.
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Introduction

Four recent reviews, from the United States of America (1,2), Australia (3) and
New Zealand (4), have concluded that claims that fluoride is an allergen could not be
supported from studies undertaken to date, and that the weight of evidence shows
that fluoride is unlikely to produce hypersensitivity and other immunological effects.
Although the two US subcommittees involved were different, the sections dealing
with the effects of fluoride on hypersensitivity and the immune system are almost the
same. Thus although all four reports reached a similar conclusion that fluoride was
unlikely to produce allergic or hypersensitivity effects, the 1993 reports (2,4) refer to
those published in 1991 (1,3) and are not completely independent. The present review
was undertaken to see if the same conclusion was reached.

Literature Review

In dismissing the occurrence of allergic reactions to fluoride, the New Zealand
report (4) refers to the earlier United States (1) and Australian (3) reviews both of
which in turn cite a statement by Austen et a/ (5) on behalf of the American Academy
of Allergy. The Academy reviewed reports of fluoride allergy and found no evidence
of allergy or intolerance to fluorides as used in the fluoridation of community water
supplies (5).

Waldbott made a rebuttal of the findings of Austen et a/ in 1971 (6) and noted
that in 1978 this was still unrefuted (7). He observed that the statement by Austen er
al cited only seven references, of which only five referred to fluoride (6). He
commented that the committee had referred to a book of his, A Struggle with
Titans (8), which was written for lay persons, but had apparently not given attention
to 19 articles of his in scientific journals (6).
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Austen er al conclude that in the review of the cases reported there was in-
sufficient evidence to state that true syndromes of fluoride allergy or intolerance
existed (5). This included the cases reported by Feltman and Kosel (9). They had
reported that 1% of their cases reacted adversely to fluoride tablets (9). Atopic
dermatitis and urticaria occurred with the use of fluoride tablets, disappeared with
the use of placebo tablets, and recurred when the fluoride tablets were, unknowingly
to the patient, given again (9). Kaplan (10) notes that when an urticarial drug
reaction is suspected, this diagnosis may be tested by eliminating the agent. If it is
correct, gradual resolution of the urticaria is anticipated. He notes that all medica-
tions should be considered a potential cause of urticaria. Except for penicillin, it is
stated that no routine tests are available that can reliably confirm or refute the
diagnosis of drug-induced urticaria or angioedema, and an empirical approach is
therefore indicated (10). The empirical approach adopted by Feltman and Kosel of
withdrawal of the fluoride tablets, substitution with placebo tablets and later a blind
challenge with fluoride tablets (9) appears to be in keeping with the guidelines of
Kaplan (10). Contrary to the view of Austen er al, the results suggest that there is
clinical evidence that a syndrome of fluoride allergy exists.

Another paper reviewed by Austen er al, by Shea, Gillespie and Waldbott (11),
reported allergy to fluoride in toothpaste and drops. In one case, involving a 48-year-
old man with giant urticaria, double-blind testing was used to confirm the atiologic
relationship with fluoride (11). The lesions had involved mainly the hands and feet
but sometimes the entire body surface. They usually occurred about one hour after
breakfast. He had been using a fluoridated toothpaste at the time. Six days after
discontinuing this he was completely free of symptoms. Three years later he experi-
enced another episode of generalized urticaria. This occurred within an hour of his
inadvertently brushing his teeth with a fluoridated toothpaste. The double-blind
testing involved taking a tablespoonful of water each morning from three bottles
labelled 1, 2 and 3 with each bottle being used in turn for a week at a time. Bottle 2
contained 1 mg of fluoride per tablespoonful, this code being known only by the
pharmacist who prepared the bottles. On the fourth day on bottle 2 he developed
generalized pruritis and oedema in the distal joints of his extremities. Nevertheless he
continued taking the water from bottle 2 for another three days during which time he
developed hives on the right elbow and pains in the lumbo-sacral area followed by an
outbreak of generalized urticaria. These symptoms disappeared 2 days after the
patient discontinued the use of bottle 2 (11),

In a second case the tiological role of fluoride was confirmed using a patch test
(11). The patient, a 9-year-old female, had frequent urticaria, allergic conjunctivitis
and minor asthmatic attacks. There had been constant episodes of ulcers distributed
throughout the oral cavity. Slight abdominal tenderness was present. A fluoridated
toothpaste had been used since the onset of the oral lesions. A patch test gave a two
plus reaction to the fluoride toothpaste but not to chewing gum, Lifesavers, or a non-
fluoride toothpaste. During the development of the positive patch test reaction the
patient experienced a flare-up of the oral lesions associated with severe abdominal
pain. After changing to a non-fluoride toothpaste the oral lesions as well as the
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abdominal pains subsided completely. One year later a recurrence of the stomatitis
occurred within 15 minutes of inadvertently brushing her teeth with a fluoridated
toothpaste. Severe abdominal pain also occurred (11). Again in this case the
guidelines of Kaplan (10) appear to have been followed and indicate that there is
clinical evidence to show that a syndrome of fluoride allergy exists. Although the
above cases refer 1o the use of fluoride tablets and toothpaste in contrast to the
mention in the statement by Austen et al of fluorides as used in the fluoridation of
community water supplies, this qualification is not mentioned earlier in the article by
Austen et al (5). There it is stated that there is not sufficient clinical evidence to
state that a true syndrome of fluoride allergy exists (5).

Urticaria is characterized by the appearance of pruritic, erythematous, cutaneous
elevations that blanch with pressure, indicating the presence of dilated blood vessels
and oedema (10). Urticaria, both local and generalized, was described with acute
sodium fluoride poisoning by Lidbeck, Hill and Beeman (13). In 1959 Waldbout
described six cases of urticaria due to fluoridated water (13). In one case, Mrs PO
aged 40 years, the relation of the urticaria to fluoride in water was substantiated by a
double-blind test (14). The patient was required to take a tablespoonful of water daily
from three bottles labelled 1, 2 and 3, using each for a week at a time. One bottle
contained 1 mg of fluoride per tablespoonful but neither the patient nor her attending
physician knew which one it was. The urticaria reappeared on the third day of using
the fluoride solution. Another patient, Mrs HP aged 48 years, had generalized
urticaria which began three weeks after moving to a fluoridated area. On using water
with a low amount of fluoride in hospital (0.1 ppm) the urticaria subsided. Within 24
hours of resuming using fluoridated water the urticaria recurred. An intradermal skin
test with a 1:100 dilution of a 1% aqueous solution of sodium fluoride gave a 3-plus
wheal reaction. This was followed by a generalized outbreak of urticaria within ten
minutes. Control tests with a 1% solution of sodium bromide and sodium iodide were
negative. With double-blind testing involving three bottles of water only one of which
contained fluoride, urticaria recurred within two days of taking the water from the
fluoride-containing bottle (14).

Contact dermatitis is a term used to describe any rash resulting from a substance
touching the skin and as a synonym for allergic contact dermatitis (15). Allergic
contact dermatitis is the result of a substance contacting skin that has undergone an
acquired specific alteration in its reactivity (15). This altered reactivity is the result of
prior exposure of the skin to the material eliciting the dermatitis or a chemically
closely related substance (15). The patch test, whereby the suspected substance is
applied to the skin under an occlusive dressing for one to two days and the test site
observed after removal, remains the only practical test for demonstrating contact
dermatitis (15). In 1948 Abelson reported a typical contact dermatitis with vesiculo-
papular pruritic lesions on the hand of a dentist occurring immediately upon applica-
tion of a 2% solution of sodium fluoride to a patient’s teeth (16). Waldbott reports
observing repeatedly the same pattern of dermatitis in dentists with confirmation by
patch testing (17). Waldbott (14) also described a scaly erythematous pruritic lesion
on the thighs of a woman aged 20 years which subsided after moving for observation
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to a nonfluoridated area. After she had been symptom-free the dermatitis recurred at
the same site with papulous, vesicular lesions and intense pruritis within an hour of
receiving a test dose of 6.8 mg of fluoride in 300 ml of water. A placebo test with
300 ml of distilled water produced no ill effect (14).

Aphthous stomatitis and ulcers of the mouth have been described as being not
uncommon in persons using fluoride toothpaste and in children who have had topical
fluoride applications applied to their teeth (14). Douglas (18) has described 133 cases
of stomatitis from fluoride containing toothpaste. All the lesions were refractory to
antibiotic therapy and local medication. The lesions cleared up with changing to a
nonfluoride toothpaste. In 32 patients the stomatitis was reproduced by applying the
fluoride toothpaste, in some as often as six times (18). Waldbott (14) records the case
of Mrs LCH aged 62 years who developed a mouth ulcer within three days of starting
the use of a fluoride toothpaste. Elimination of the fluoride toothpaste caused the
condition to gradually disappear. Application of a saline solution with a cotton swab
beneath her tongue produced no ill effect. When a 1% aqueous solution of sodium
fluoride was applied, there developed, within five minutes, a hyperamic cedematous
intensely pruritic lesion in the test area which extended into a large portion of the oral
mucosa. A smear of the mucus from the area showed marked eosinophilia (14).

Waldbott (19) also reported the case of Mrs WEA aged 62 years who developed
the allergic symptoms of rhinitis, allergic sinus disease and urticaria within hours of
using fluoridated water with an intake of 1 to 2 mg a day. A typical allergic appear-
ance of the nasal mucosa, eosinophilia and an allergic wheal followed the intradermal
injection of 0.1 mg of sodium fluoride. Control injections with horse serum, saline
solution and weaker aqueous dilutions of sodium fluoride had no adverse effect (19).
Zanfagna (20) has reported on Mrs MET aged 48 years who developed acute
generalized urticaria after drinking fluoridated water. A further attack was also traced
to fluoridated water. It was stated that sensitivity to fluoride was confirmed by
positive challenge tests (20).

Discussion

Currently allergy is considered to be synonymous with hypersensitivity in
meaning (21). They usually refer to type 1 immediate hypersensitivity, mediated by
specific IgE antibodies in genetically predisposed individuals and resulting in
symptoms characteristic of eczema, urticaria, rhinitis, asthma and anaphylaxis,
although it is noted that several types of allergic states encompass all the mechanisms
described by Gell and Coombs (21).

Waldbott (14) saw a difference between reactions to fluoride due to the toxic
action of the fluoride ion and allergic sensitivity. He pointed out that the degree of
tissue damage from the toxic action of the fluoride ion has been seen to depend on
numerous factors including the dose of the fluoride ion, the duration of the contact
with the involved tissue, the pH of the intracellular and extracellular fluids, and the
presence of calcium, magnesium and other metals. When in contact with fluids in an
acid medium such as gastric juice, fluoride compounds tend to induce undissociated
hydrofluoric acid which has a corrosive action. True allergic reactions, on the other
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hand, can result from relatively insignificant doses and from short exposures. The
presence of such allergic symptoms as urticaria, vasomotor rhinitis, dermatitis and
eosinophilia, a prompt response to adrenaline, and occasionally positive skin and
patch test reactions, point to allergy (14). As an example of the difference between
allergy or hypersensitivity to a drug and intolerance to it, reactions to aspirin can be
considered (7). Intolerance to aspirin is characterized by hemorrhages in the stomach
whereas allergy to aspirin results in such symptoms as hives, asthma, allergic nasal and
sinus disease or even anaphylactic shock (7).

To establish the existence of allergy to fluoride, community studies which are
prone to the ecological fallacy (22) are insufficient and stronger evidence based on
the studies of individuals is required. Although in the above discussion reference is
made to cases of allergy related to fluoride tablets and toothpaste, there are included
cases (Mrs PO, Mrs HP, Mrs WEA, Mrs MET) in which the reaction of allergy has
been to fluorides as used in the fluoridation of community water supplies.

Although Waldbott found that allergic reactions to fluoride could occur, it was not
considered that this was the only mechanism whereby adverse reactions to fluoride
were experienced (7). Intolerance to fluoride was seen to occur for example through
the formation of corrosive undissociated hydrofluoric acid when fluoride ions were in
contact with acidic gastric secretions.

This potential mechanism for fluoride damaging the gastroduodenal mucosa has
been supported by Susheela et a/ (23) along with other potential mechanisms such as
enzyme system inhibition. By studying patients intensively, including by endoscopy
and biopsy for histopathological and scanning electron microscope examination, they
found that the gastroduodenal mucosa could be severely damaged by the toxic effects
of fluoride resulting in dyspeptic symptoms. The changes found included surface
abrasions with loss of microvilli in the gastric antrum and duodenum, and a ‘cracked-
clay’ appearance of the duodenal mucosa. Gastrointestinal discomfort, in the form of
dyspeptic symptoms was thus seen to be an important diagnostic feature in identifying
persons affected by fluoride and it was considered that such symptoms should not be
dismissed as non-specific (23).

Moolenburgh (24) described abdominal discomfort occurring on a double-blind
basis with exposure 1o fluoride. He found in his Dutch general practice patients with
illnesses similar to those described by Waldbott. He considered that far from having
exaggerated the side-effects, Waldbott had, on the contrary, been inclined to under-
statement. Although Moolenburgh expected to find an allergic basis for the adverse
effects associated with fluoride, he considered that the symptoms represented
poisoning with inhibition of the immune system by a toxic substance in sensitive
persons. Where an exacerbation of illnesses with an allergic component such as
eczema and asthma occurred, his view was that immune system inhibition by fluoride
had resulted in a loss of the ability to cope with the allergy (24). The work by
Moolenburgh and his colleagues has been described by Grimbergen (25). By double-
blind testing with 60 patients he showed that certain individuals were intolerant to
fluoride and that exposure to this could reproduce gastrointestinal symptoms,
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stomatitis, joint pains, polydipsia, headaches and visual disturbances. Grimbergen
noted that Young had found that intracutaneous injections of sodium fluoride gave
positive reactions in four persons with urticaria associated with the use of fluoridated
water but no such reactions in four persons without urticaria (25).

Petraborg (26,27) similarly described a wide spectrum of symptoms in 27 persons
exposed to fluoridated water. He considered that since none of the persons were
aware that their drinking water was fluoridated or were familiar with the manifesta-
tions of fluoride toxicity, that the accounts of their illnesses were equivalent in
validity to those associated with double-blind procedures. He noted that several
patients were not convinced that something in their drinking water was causing their
illness and resumed drinking fluoridated water. Relapses of their illnesses followed.
The symptoms included extreme chronic fatigue, polydipsia, general pruritis, head-
aches and gastrointestinal symptoms (26,27).

Another adverse effect of fluoride, described by Lee (28), involved an elevation
of the serum bilirubin level in six patients with Gilbert’s disease. Long-term testing
and studying the effect of fluoride tablets in one patient gave evidence that the
hyperbilirubinemia was due solely to fluoride and not to some other ingredient of the
water supply. An enzyme-inhibiting action by fluoride was considered to be the most
likely mechanism involved (28).

It is concluded, on the basis of the above examination, that the recent North
American, Australian and New Zealand reviews (1-4) were seriously incomplete in
their coverage of the literature. There are some individuals in whom allergy or
hypersensitivity to fluoride has been demonstrated by appropriate challenge tests.
This is seen to be just one of a number of mechanisms whereby adverse reactions to
fluoride occur. It is considered that intolerance to fluoride may also follow the
formation of corrosive hydrofluoric acid or through enzyme inhibition.
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