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Abstract: Complementary and alternative medicine (CAM) is becoming increasingly popular, and is often used for treat-
ing hypersensitivity diseases. Virtually all alternative remedies can cause hypersensitivity reactions, but the most fre-
quently involved ones are tea tree oil, members of the Compositae family, propolis, oils used in aromatherapy, substances
responsible for photosensitization, and metal-containing compounds. The main target organ is skin, with manifestations
ranging from contact dermatitis (the most common) to urticaria-angioedema, maculopapular eruptions, photosensitivity
reactions, and the Stevens-Johnson syndrome. Other types of reactions are possible, including respiratory and anaphylac-
tic ones. Different pathogenic mechanisms have been suggested for CAM product reactions, including immunologic ones.
Basophils and mast cells participate in IgE-mediated reactions through the release of mediators like histamine and tryp-
tase, whereas a T-cell-mediated pathogenic mechanism is involved in most delayed reactions, particularly contact derma-
titis and maculopapular eruptions. Skin tests and serum specific IgE assays are carried out to diagnose immediate hyper-
sensitivity reactions, while patch tests and lymphocyte transformation tests are usually performed to evaluate delayed hy-
persensitivity reactions.

Thus clinicians should know about the potential of CAM products for causing adverse reactions. Our study is aimed at
highlighting the risk of hypersensitive reactions to CAM remedies on the basis of the numerous cases reported in the lit-
erature.

Because little is known about adverse reactions to CAM products, further systematic studies and an appropriate regulation

by heath authorities are necessary.
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INTRODUCTION

There is evidence of growing interest by the public in so-
called complementary and alternative medicine (CAM).

The World Health Organization estimates that 80% of the
population uses some form of CAM for health care and the
predictions are that this rate will continue to increase in the
future, thanks also to media reports, convincing advertise-
ments, and Internet claims [1]. According to European esti-
mates, the frequency of use ranges from 20% in the Nether-
lands to 49% in France [2]. A survey performed in the
United States revealed that the general population’s use of
unconventional treatments rose from 33.8% to 42.1% be-
tween 1990 and 1997 [3]. This practice is also associated
with considerable annual costs for individual patients, be-
cause it is largely paid ‘out of pocket’; according to esti-
mates, these costs amount to AU$ 930 million in Australia
[4], US$ 13.7 billion in the US [5], and £1.6 billion in the
UK [6].

*Address correspondence to this author at the Department of Internal Medi-
cine, Immunology and Infectious Diseases (MIDIM), University of Bari
Medical School, Policlinico, Piazza G. Cesare, 11, 70124 Bari, Italy; E-
mail: mt.ventura@allergy.uniba.it

1381-6128/06 $50.00+.00

The typical CAM user is a youngish (35-50 years) and
well-educated individual with high socioeconomic status;
women and subjects who exercise frequently are predomi-
nant [7]. They are motivated by the assumption that CAM is
natural and therefore safe, devoid of side effects, and without
unpleasant consequences [7]. These subjects are unsatisfied
with the results of traditional medicine and find CAM to be
more compatible with their own values, beliefs, and philoso-
phical orientations toward health and life [8]. They use CAM
to treat chronic non-life-threatening diseases, including hy-
persensitivity ones, which are especially important because
they are increasingly prevalent [9]. A survey shows that one-
third of hypersensitive patients uses a lengthy list of uncon-
ventional remedies [10], ranging from homeopathy to aro-
matherapy, phytotherapy, acupuncture, and many others.

Because of its significant social-economical impact,
CAM can no longer be ignored by academia. Advocates of
CAM products highlight their benefits and often point to the
safety of natural, soft, or holistic approaches, but little is
known about their possible side effects. Many of these are
not reported in the medical literature for two important rea-
sons: 1) most of the remedies are not under the strict regula-
tion of the health authorities, so adverse reactions are not

© 2006 Bentham Science Publishers Ltd.



3394 Current Pharmaceutical Design, 2006, Vol. 12, No. 26

monitored as are those of conventional drugs; 2) alternative
remedies are usually not prescribed by physicians, but are
purchased directly by users, most of whom do not report
adverse reactions to their general practitioners. In effect, a
study carried out by interviewing 515 users of herbal reme-
dies demonstrated that 134 responders (26%) would have
consulted their general practitioners for a serious adverse
reaction to a conventional over-the-counter (OTC) drug, but
not for a similar adverse reaction to a herbal remedy, while 4
responders (0.8%) would have consulted their general prac-
titioners for a serious adverse reaction to a herbal remedy,
but not for a similar reaction to a conventional OTC drug
[11].

Furthermore, looking at the literature, the majority of
clinical trials are of low methodological quality, and thus
difficult to interpret. A few studies have been performed in a
rigorously controlled fashion, but most of their results are
inconclusive [12]. Most studies of CAM-related adverse re-
actions are reports of single subjects who suffered hypersen-
sitivity reactions, mechanical injuries, pharmacological in-
teractions, infectious complications, organ toxicity, neoplas-
tic lesions, or nutritional deficiencies [13].

In particular, our review examines the compounds most
frequently responsible for hypersensitivity reactions. Con-
sidering that the number of such reactions to remedies con-
taining substances like herbs or metals reported in the medi-
cal literature is too large to be comprehensively reviewed
here, we provide only a few examples of each type of CAM
with the related compounds, based on the most recent case
reports and those with clinical significance (Table 1).

Table 1. List of Complementary and Alternative Medicine
Products Most Involved in Hypersensitivity Reactions

Herbal products

Tea tree oil

Orange oils (Citrus bergamia)

Oils for aromatherapy (lavender, jasmine, rosewood, lemon, citronella,
cassia, ylang-ylang, clove)

Compositae family (Arnica montana, Inula helenium, chamomile,
Echinacea angustifolia)

Cucurbitaceae family (Ecbalium elaterium)

Rutaceae family (Citrus hystrix)

Rhus toxicodendron

Ginko biloba

Ophiopogonis japonicus

Hypericum perforatum

Psoralea corylifolia

Other (Polygala tenuifolia, Pfaffia paniculata, Glycyrrhiza glabra)

Metal products

- Chromium
- Nickel
- Mercury

Other

- Propolis
- Enzymes

Ventura et al.

HYPERSENSITIVITY REACTIONS
Pathogenic Mechanisms

The revised nomenclature for allergies [14], which is
based on the mechanisms that initiate and mediate hypersen-
sitivity reactions, classifies such reactions to drugs as either
allergic or non-allergic. The former are mediated by immu-
nologic mechanisms, either antibodies or cells; all other re-
actions should be referred to as non-allergic drug hypersen-
sitivity. In addition, allergic reactions to drugs are classified
as Ige-mediated or non-IgE-mediated; many of the latter are
cell-mediated. In IgE-mediated reactions, the drug or drug
metabolite reacts with IgE bound to the surface of mast cells
and leads to the activation, degranulation, and release of
mast-cell vasoactive mediators like histamine and tryptase.
In cell-mediated allergic reactions, CD4+ and CD8+ T cells
recognize drugs through their ab receptors in an MHC (ma-
jor histocompatibility complex)-dependent way [15]. Drug-
specific T cells generate inflammatory skin reactions through
the release of various cytokines (e.g., interleukin-5, inter-
feron) and chemokines (e.g., interleukin-8). Activation of T
cells with a particular function leads to a specific clinical
picture; for example, a large number of cytotoxic CD8+ T
cells in the epidermis is associated with the formation of
vesicles and bullae, whereas in maculopapular exanthemas,
perforin- and granzyme B-positive CD4+ T cells kill acti-
vated keratinocytes.

Non-allergic hypersensitivity reactions to drugs may in-
volve different pathogenic mechanisms, such as the capabil-
ity of releasing mediators through a non-immunologic
mechanism and the inhibitory effect on cyclooxygenase-1 of
nonsteroidal anti-inflammatory compounds.

Causal Agents, Clinical Manifestations, and Allergologic
Diagnosis

First of all, it must be said that the potential sensitizing
capability of numerous CAM remedies cause mainly contact
dermatitis and less frequently induce IgE-mediated reactions,
such as anaphylactic, respiratory (rhinitis and/or asthma), or
cutaneous ones (urticaria and/or angioedema). In addition to
the last-mentioned reactions, skin — which seems to be the
main target organ — is also interested by maculopapular ex-
anthemas, photosensitivity reactions, toxic dermatosis,
erythema-multiforme-like eruptions, and the Stevens-Johnson
syndrome (SJS).

Herbal Remedies

With regard to contact dermatitis, little is known about
the prevalence of hypersensitivity reactions to herbal reme-
dies. In a recent study [16], 140 patients with contact derma-
titis (21 high-risk subjects using botanical products and sus-
pected of hypersensitivity to these substances and 119 con-
trol subjects without histories of using herbal products) were
patch-tested with 47 botanical extracts. A significant positive
reaction was found in 47.6% of the high-risk group and in
3.4% of the control group. The most common allergen, as
observed in an earlier study [17], was tea tree oil (the dis-
tilled extract of Melaleuca alternifolia).

Since the first report in 1991 [18], contact dermatitis
from tea tree oil hypersensitivity has been much described in
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recent years because of its increasing use for purported an-
timicrobial and anti-inflammatory effects [18-27]. The oil is
used in many cosmetics, personal care products (ointments,
lotions, deodorants, sunscreen lotions), and household prod-
ucts (fabric softeners, cleansers, laundry detergents), as well
as in a non-prescriptive medicament for treating various cu-
taneous diseases. Due to its volatile nature, this oil can cause
airborne contact dermatitis, as described in a 40-year-old
atopic man after inhalation of vapors from a hot aqueous
solution containing the oil and used for treating bronchitis
[20]. Additionally, systemic contact dermatitis has resulted
from ingestion of the oil [21]. One case of linear IgA disease
was precipitated by topical application of tea tree oil to an
umbilical piercing [22]. Occupational cases have been seen
in a beautician and a chiropodist [23], as well as in an aro-
matherapist [24].

Despite the numerous reported cases, it is difficult to
estimate a prevalence rate for hypersensitivity contact der-
matitis from tea tree oil. According to an Australian study
[25], it ranged from 2.9% to 4.8% in 219 healthy volunteers,
against 4.3% to 7.2% in pre-exposed patients; on the other
hand, a recent American study [26] found that only 0.5% of
the 906 patients tested resulted positive to patch tests with
tea tree oil. In evaluating these data, it must be considered
that there are several different oils, which are extremely het-
erogeneous even when extracted from the same plant, with a
wide range of chemical components implicated as allergens;
furthermore, each oil changes over time as a result of contact
with air, light, moisture, or heat, as well as after application,
owing to the absorbent and metabolic properties of the hu-
man skin [27].

The second largest number of positive reactions in pa-
tients with cosmetic-induced dermatitis is due to Compositae
[17].

The Compositae family, with its numerous and wide-
spread allergens (mainly sesquiterpene lactones), is probably
the most important allergenic plant family in Europe today
[28, 29]. In a recent study [30], the frequency of Compositae
hypersensitivity among patients with extrinsic atopic derma-
titis has been estimated at 30%. The prevalence of sensitiza-
tion is high for a few species, such as arnica (Arnica mon-
tana) and elecampane (Inula helenium), but low for most,
especially the widely used German chamomile.

Arnica seems to have the highest prevalence of sensitiza-
tion; in his survey, Hausen [31] lists more than 100 reported
hypersensitivity reactions between 1844 and 1977. Further
studies have confirmed the high arnica sensitizing potential,
even if some authors have also highlighted its irritant capa-
bility.

The greatest risk of more widespread immunological
responses is associated with the use of elecampane. An
erythema-multiforme-like eruption was observed in a 31-
year-old woman after a ‘herbal bag’ had been applied for
back pain; patch tests with Inula helenium were positive,
demonstrating the responsibility of this compound [32].

On the other hand, the risk of elicitation of dermatitis
seems to be low for chamomile (in particular the German
species), even though its extracts are widely used in herbal
remedies and cosmetics and a cellular-mediated hypersensi-
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tivity has been found in more than 50% of Compositae-
sensitive patients in large European studies [28, 33]. Life-
threatening reactions have even been associated with
chamomile use [34], as reported in a 35-year-old nonatopic
woman during labor [35]. She experienced an anaphylactic
shock after an enema containing glycerol and Kamillosan, an
oily extract from chamomile flowers; this reaction resulted in
asphyxia and death of the baby, as well as in laparogas-
trotomy with subsequent paralytic ileus and septic fever in
the woman. Skin prick tests were positive to Kamillosan and
negative to latex, glycerol, and a standard series of inhalant
allergens, including extracts from birch pollen. IgE specific
for chamomile were detected by the Phadebas CAP systemO
(Pharmacia, Uppsala, Sweden) (class = 2). Immunoblots
identified the anaphylaxis-triggering allergen, which was a
homologue of the birch pollen allergen Bet v 1. In fact, the
patient’s IgE were able to bind the 17-kd allergens in
chamomile and Kamillosan, as well as the major birch pollen
allergen Bet v 1 with a molecular weight of 17 kd.

Severe adverse reactions, even if rare, are also associated
with other members of the Compositae family, such as Echi-
nacea angustifolia, used for treating symptoms of the com-
mon cold and pollen hypersensitivity. Mullins et al. [36]
described 5 cases of adverse reactions (specifically, two ana-
phylactic ones, two asthmatic ones, and a maculopapular
rash) following intake of commercial extracts from this
plant; Echinacea hypersensitivity was confirmed by positive
skin prick tests performed using a commercially available
glycerinated extract and/or by radioallergosorbent testing
(RAST) for specific IgE in four of these cases and by re-
peated spontaneous challenges in three of them. Further-
more, on the basis of 51 reports of adverse reactions to Echi-
nacea reviewed by the Australian Adverse Drug Reactions
Advisory Committee, the possibility of cross-reactivity be-
tween Echinacea and other environmental allergens due to
the presence of hypersensitivity symptoms in patients never
exposed to the former has been highlighted [36]. Echinacea
is also associated with recurrent erythema nodosum, as de-
scribed in a 41-year-old man after intake of a herbal product
containing this plant [37].

Other important reactions involving skin have been re-
ported after use of numerous other herbal remedies. A 45-
year-old woman experienced a systemic dermatitis from ap-
plication of a Rhus toxicodendron tincture followed by the
oral introduction of the same substance for the treatment of
herpes lesions [38]. Patch test performed with Rhus toxi-
codendron gave a positive result.

A diffuse maculopapular rash was described in a 66-year-
old woman about a week after ingestion of a gingko biloba
supplement [39]. The extract of this plant is used worldwide
as a possible remedy for dementia and memory loss. It is
also well known for causing hypersensitivity contact derma-
titis; the gingko plant, in effect, contains potent allergens,
such as gingkolic acids, which is also structurally similar to
the Toxicodendron ones, with possible cross-allergenicity.

A case of SJS was observed in a 66-year-old woman after
the consumption of a so-called health drink containing the
ophiopogonis tuber [42]. Lymphocyte stimulation tests and
patch tests performed with the drink, as well as 5 other
drugs, taken contemporaneously by the patient, were positive
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only for the drink. All of the 13 components of the latter
were individually patch tested, and only Mai-Meu-Dong-
Tang (the dry root tuber of Ophiopogon japonicus) showed a
positive reaction at the 72-hour reading. Although contrary
to standard practice [40, 41], a provocation test was per-
formed with the ophiopogonis tuber, inducing an erythema-
tous reaction at one-hundredth of the original dose. Another
patient, a 46-year-old man, experienced a SJS twice after the
intake of the same tablets, which he had bought in a health
food shop as a general tonic [43]. Each tablet contained ex-
tracts of red clover, burdock, queen’s delight, poke root,
prickly pear, ash, sassafras bark, and Passiflora.

An extensive phytophotodermatitis due to Citrus hystrix
was reported in a 49-year-old man after application of a folk
remedy recommended to relieve the discomfort of insect
stings. Citrus hystrix is a member of the Rutaceae family; its
fruit is not eaten fresh, but can be made into preserves or
used as a spice for cooking, a hair shampoo, or a medicine.
Psoralens — chemical compounds with photosensitizing ac-
tion — have been isolated from species of citrus and other
plants of the Rutaceae family, as well as from species of
Umbelliferae, Moraceae, and Leguminosae [44].

Photosensitivity has always been considered a possible
adverse effect of St John’s Wort (Hypericum perforatum), a
best-selling herbal antidepressant. Golsch et al. [45] reported
a case of a 61-year-old patient who developed recurrent itchy
erythematous lesions in light-exposed areas after taking St
John’s Wort-extract for 3 years. Routine patch testing did not
reveal any significant reactions and photo-patch testing was
negative. An additional case of photosensitivity after oral
administration of St John’s Wort was published later [46].
After reading a magazine article, a 35-year-old woman took
500 mg daily of ground St John’s Wort for mild depression.
Four weeks later, she started to feel a stinging pain on the
skin of her face and the dorsum of her hand, exacerbated by
exposure to the sun. On the basis of a neurological examina-
tion, a diagnosis of subacute toxic neuropathy was made. St
John’s Wort was withdrawn and the symptoms disappeared
gradually.

Another case of acute photosensitivity following treat-
ment with a herbal remedy relates to Psorolea corylifolia
[47]. The patient had taken the herbal product in the form of
a cream that he used to treat his long-standing vitiligo and
subsequently experienced erythema in exposed areas. By
excluding other causes, a diagnosis of photosensitivity due to
Psorolea corylifolia was made. This diagnosis was subse-
quently confirmed through an inadvertent rechallenge. The
herb, which is frequently used for vitiligo by Indians, con-
tains psoralen, isopsoralen, and psoralidin.

Essential oils used for aromatherapy have repeatedly
been implicated as a cause of photosensitization. Specifi-
cally, oil of bergamot, an extract from the rind of bergamot
oranges (Citrus bergamia), has photosensitive and melano-
genic properties because of the presence of psoralens, pri-
marily bergapten (5-methoxypsoralen). Bullous skin lesions
have been described in two women: the first one used ber-
gamot oil and subsequently stayed outdoors for several hours
on a sunny day, while the second one was exposed to aero-
solized bergamot oil in a sauna and subsequent UVA radia-
tion in a tanning salon [48]. These reports highlight the po-
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tential health hazard related to the increasing use of aro-
matherapy. This practice consists in the use of essential oils
topically (massage, bath, wet dressings), orally, or by inha-
lation (via vaporization) to promote physical and psycho-
logical well-being [49]. Essential oils are aromatic sub-
stances extracted from flowers, plants, and wood resins by a
variety of methods, such as distillation or maceration. An
interesting case of multiple sensitizations was described in a
65-year-old aromatherapist, who presented an eczema ini-
tially on her arms and upper trunk, and later on her legs,
face, and hands [24]. Positive to 17 of the 20 patch-tested
oils, she had probably been first sensitized to lemongrass oil
used in aromatherapy, and later developed dermatitis from
other essential oils, household cleansers, and sealing wax.

According to an American questionnaire-based study, the
prevalence of hand dermatitis in massage therapists ranges
from 15% of the subjects assessed by the self-reported
method to 23% of those evaluated by the symptom-based
one [50]. In addition, statistically significant independent
risk factors for self-reported hand dermatitis included the use
of aromatherapy products, such as massage oils, creams, or
lotions, as well as a history of atopic dermatitis; an associa-
tion with the female gender had been demonstrated in previ-
ous studies [51-54]. The most commonly involved oils,
identified by patch testing, include not only the above-
mentioned tea tree oil and orange oils (e.g., bergamot oil),
but also lavender, jasmine, rosewood, lemon, citronella, cas-
sia, ylang-ylang, and clove oils. In general, the most com-
mon responsible allergens are monoterpene and sesquiter-
pene hydrocarbons, monoterpene and sesquiterpene alcohols,
esters, ethers, aldehydes, ketones, and oxides. Furthermore,
the metabolism of products by the skin increases their sensi-
tizing potential or, conversely, a mixture of several sub-
stances may reduce the sensitizing potential of each one.

IgE-mediated reactions, sometimes life-threatening, may
also be elicited by plant-derived products, as demonstrated in
a patient suffering from pollen-induced hypersensitivity rhi-
noconjunctivitis, who experienced anaphylaxis after eating a
pollen mixture used as a health food [55]. An intranasal ad-
ministration of Ecbalium elaterium was responsible for se-
vere uvular angioedema with life-threatening dyspnoea in a
54-year-old woman who suffered an acute maxillary sinusitis
[56]. She took this folk remedy on her neighbor’s advice
because of the failure of an antibiotic and analgesic therapy.
In the emergency room, the airway obstruction was detected
by physical examination. The patient was treated with epi-
nephrine and prednisolone, with the gradual resolution of the
symptoms. Ecbalium elaterium is a plant indigenous to the
Mediterranean region, whose common name is squirting
cucumber; the juice of its fruits is used in treating sinusitis
and rhinitis. Kloutsos et al. [57] demonstrated that Ecbalium
elaterium hypersensitivity was not rare. In this study, 42
patients who had experienced adverse reactions (mainly
uvula oedema) after drinking this juice were skin tested, with
positive reactions to pollen weeds and various fruits of the
Cucurbitaceae family.

The inhalation of different substances of plant origin for
occupational reasons may also cause respiratory symptoms.
The list of these responsible agents is continuously length-
ening. A pharmacist developed asthma and rhinitis while
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chopping 6 kinds of herbs [Chunkung (Cnidii rhizoma),
Banha (Pinellia ternata), Sanyak (Dioscorea radix), Kang-
whal (Ostericum koreanum), Danggui (Angelica radix), and
Kunkang (Zingiberis rhizoma)] [58]. Allergologic examina-
tion revealed strong positive responses to prick tests with
each herb, while serum-specific IgE antibodies were detected
by an immuno enzymatic assay (ELISA) only for Chunkung,
Banha, and Sanyak. An immunoblotting study using these
extracts also showed specific IgE-binding components
within the individual extracts. Broncho-provocation tests
performed at decreasing dilutions of Danggui resulted posi-
tive at a 1:1,000 dilution, while basophil histamine release
tests performed for Sanyak and Danggui were positive for
the latter extract.

Three cases of asthma and rhinitis induced by Wonijj
(Polygala tenuifolia) [59], Brazil ginseng (Pfaffia panicu-
lata) [60], and liquorice roots (Glycyrrhiza glabra) [61] were
observed, respectively, in a man and two women processing
these herbal medicines. An IgE-mediated mechanism was
demonstrated by performing skin prick tests, serological tests
(ELISA and/or ELISA inhibition tests) and bronchial chal-
lenges with the suspected substances.

Propolis

Another important cause of hypersensitivity reactions is
represented by propolis, a substance with strong adhesive
properties, used by honeybees to seal crevices in the hive and
to embalm dead invaders and other particles there in order to
prevent their microbial decomposition. The major source of
propolis is the resinous exudate of poplar buds collected by
bees. More than 46 compounds have been found in this natu-
ral product; the main sensitizing agents seem to be 3-methyl-
2-butenyl caffeate and phenylethyl caffeate. Contact derma-
titis to propolis is not rare. Since the first written warnings
on its sensitizing potential, dating back to 1887 [62], more
than 250 cases of hypersensitivity contact dermatitis caused
by propolis have been described. A few of these cases oc-
curred in beekeepers due to direct [63, 64] or airborne [63]
contact. Gulbahar et al. [64] reported a case of a 45-year-old
nonatopic beekeeper who experienced hand dermatitis dur-
ing honey collection. He insisted that the lesions occurred
when he was stung by the honeybees and denied the role of
propolis, because he was continuously wearing gloves while
handling the hives. Skin biopsy showed psoriasiform contact
dermatitis; skin prick tests (SPT) and specific IgE assays
(Phadebas CAP system) with Apis mellifera were negative;
patch tests performed using the European standard series and
Apis mellifera SPT material were also negative. On the other
hand, a patch test with propolis (10% petroleum) was posi-
tive. The patient then remembered that there had been a
slight contact with propolis while he was taking off his
gloves. He decided to quit working as a beekeeper and his
hand lesions healed almost completely. Besides the sensiti-
zation of beekeepers, only a few other cases of occupational
contact dermatitis have been reported: a forest worker and a
farmer, who had contact with poplar trees while cutting
branches [65]; an artist, who was molding with beeswax
[66]; an instrument maker, who probably had contact with
varnish containing propolis [67]; and a worker in a retail
store, who probably had contact with varnish containing
beeswax [68]. A fatal reaction was described in a 48-year-
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old man after topical application of propolis used to treat
acute pharyngitis [69]. Symptoms developed 6 hours after
propolis application and increased rapidly until the patient
experienced laryngeal edema and cardiac arrest. He was re-
suscitated twice, but died 50 days later, because of intracta-
ble sepsis complications.

Metals

Metal-containing products may cause hypersensitivity
reactions, mainly cutaneous ones. A man experienced a se-
vere exacerbation of his eczema after oral intake of a chro-
mium-containing homeopathic drug (Pentackan Sinnabaun
D4) prescribed as a hyposensitizing therapy for treating his
chromium hypersensitivity [70]. Another patient, a 52-year-
old female, developed contact dermatitis after neuroreflexo-
therapy with the implantation of staples on her lower back
[71]. She displayed a positive patch test to nickel, one of the
metallic components of the staples. An unusual case of ba-
boon syndrome to mercury in a homeopathic drug was re-
ported in a 5-year-old girl with a maculopapular eruption that
started 24 hours after the intake of a single tablet of a mer-
cury-containing homeopathic cough remedy [72]. Patch tests
were positive to thimerosal and mercury.

Other Products

A 54-year-old female patient experienced an anaphylactic
shock during administration of a third course of a non-
regular enzyme preparations (Wobe-Mugos injections,
Wobe-Mugos tablets, and Wobe-Mugos suppositories) for
multiple sclerosis [73]. Later it was shown she had already
experienced symptoms after the second injection.

CONCLUSION

The above data suggest that hypersensitivity reactions to
CAM treatments are an important issue in medicine. CAM is
certainly not as safe as its advocates claim, because a consid-
erable risk of adverse effects, sometimes severe, exists. Cli-
nicians should be aware that these remedies can cause hyper-
sensitivity reactions with patterns similar to those to conven-
tional drugs. Thus, it is important for clinicians to first ask
patients about their use of such therapies — particularly as
many of them would not normally provide such information
— and then to inform them about the risk of adverse reac-
tions. In effect, it has been shown that appropriate informa-
tion reduces CAM use [74].

At present, not even a rough estimate of the incidence of
such hypersensitivity reactions is possible, because system-
atic investigations are not available [75]. Most of the above
evidence regards case reports, and thus it is likely that the
hypersensitivity reactions summarized above represent
merely the tip of an iceberg. Case reports included in this
review originated from extensive literature searches on
PubMed, followed by our selection. It is conceivable that this
search strategy did not retrieve all cases recorded in the
medical literature.

In addition, the reported data are not homogeneous. With
such publications, it is often difficult to demonstrate a causal
link between the treatment and the adverse reaction. This
situation limits the conclusions that can be drawn from the
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present review, thus highlighting the need for systematic

researc

Mo
effects

h in this complex field.

re prospective, controlled studies focusing on adverse
are required to assess the safety of many treatments

still used without sound scientific evidence [76]. The criteria
for determining the allergologic diagnosis of the adverse

effects
those f
chosen

of unconventional treatments should be the same as
or conventional therapies; a given method should be
only if the adverse reactions are established, and the

benefits outweighs the risks. This method avoids the biased

results

generated by comparing systems that properly moni-

tor adverse reactions with others where such monitoring is

almost totally absent.

ABBREVIATIONS

CAM = Complementary and alternative medicine
ELISA = Enzyme-linked immunosorbent assay
IgA = Immunoglobulin A

IgE = Immunoglobulin E

kd = Kilodalton

mg = Milligram

MHC = Major histocompatibility complex
OTC = Over-the-counter

RAST = Radioallergosorbent testing

SJS = Stevens-Johnson syndrome

SPT = Skin prick test

uv = Ultraviolet radiation
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