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GUEST EDITORIAL
UNUSUAL OR EMERGING FOOD ALLERGIES
The allergist in the 21st century is
well versed with diagnosing and
managing classical food allergies
such as those to peanut, cow’s
milk and egg. Some allergies,
however, are somewhat unusual
and unfamiliar, which can make
diagnosis more difficult and often
delayed. A case in point is the
increased popularity of vegan
diets: this has opened up a whole
new avenue for unusual food
allergies to emerge – especially
to those allergens of plant origin.
The advent of component-resolved diagnostics, however,
has allowed several cross-reactivity syndromes – which
can involve reactions to seemingly unrelated foods – to be
recognised more accurately.
In this edition of the Current Allergy and Clinical Immunology
Journal we focus on food allergies that are perhaps lesser
known, unusual or on the increase. Diagnosing and managing
such allergies requires a solid background knowledge to
make astute pattern-recognition possible.
We start off with an article on the subject of adult-onset food
allergies, the occurrence of which can come as a surprise
after previous tolerance to various food types. It has been
compiled by Marinda McDonald and Claudia Gray. Marinda is
a family practitioner with a keen interest and vast expertise in
allergies. She runs a varied and busy private allergy centre in
Johannesburg. Together they share with us their experience
with and insights into new-onset allergies in adults, crossreactivity syndromes such as pollen–food syndrome, alphagal allergy and food-dependent exercise-induced anaphylaxis.
Knowledge of cross-reactive proteins and awareness of the
unique features of many of these allergies (for example, the
delayed reaction to mammalian meat in alpha-gal syndrome)
are key to accurate and timely diagnosis, they conclude.
Talking of alpha-gal, we learn in another article that alphagal allergy can cause a typically delayed reaction to red-meat
products, often when they are consumed during the evening
meal – the reason it has been dubbed ‘midnight anaphylaxis’.
We learn, too, that alpha-gal is an unusual allergen in that it
is not a major protein allergen specific to red meat; rather, it
is an oligosaccharide galactose-alpha-1,3-galactose (alphagal). Professor Michael Levin, head of Paediatric Allergy at the
Red Cross War Memorial Children’s Hospital, serendipitously
noted a high prevalence of reported reactions to red meat
in rural Transkei, where he was involved in food allergy
prevalence studies. This led to further investigation and the
recognition of a hot-spot of alpha-gal allergy in this region.
Whether tick bites – the most commonly postulated cause of
initial alpha-gal sensitisation in several countries – or other
parasites cause alpha-gal allergy in southern Africa remains
64
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to be seen. Professor Levin piques our interest with an original
research article exploring the associations between alpha-gal
allergy and other parameters such as Ascaris IgE.
Claudia Gray has also contributed an article on the lipid
transfer protein syndrome (LTP) – traditionally recognised
in Mediterranean countries but less so in other regions of
the world. Claudia is a paediatric allergist who works as a
subspecialist and Associate Professor at the Red Cross War
Memorial Children’s Hospital; she also runs the Kidsallergy
Centre in Cape Town. The case of a South African man
who develops unexplained food allergies in his forties
demonstrates the complexity of the LTP syndrome, the role
of co-factors, and the value of multiplex testing in recognising
patterns.
The vegan diet has become a growing trend in the past
decade or two and it has stimulated a quest for plant-based
protein substitutes. This in itself has led to increased reactions
to novel plant-based proteins, including hemp, quinoa, quorn
and lupines. Lindsay Archibald-Durham, a paediatric dietician
with a keen interest in food allergies, tackles this topic in a
most interesting article that highlights some current novel
allergies, milk substitutes and nutritional (in)adequacy in
vegan diets. Lindsay is based at the Wits Donald Gordon
Centre in Johannesburg and also works in private practice.
Then, a case report from a Spanish group ties in really well
with our current theme: it describes an allergy to olive fruit in a
patient with LTP syndrome. More than that, the group take us
through the step-by-step diagnostic and allergen-recognition
procedures that had to be followed in this case study.
Our occupational allergy article in this issue concerns an
internationally under-researched and largely unregulated
occupation that is performed right under our noses: pet
grooming. The authors point out that such workers in the
animal-care industry experience more significant occupational
health risks and hazards than those in human healthcare.
These include a range of biological, chemical, physical and
ergonomic risks, which can be caused by matter or objects in
the work environment or by the animals themselves.
In addition to these contributions, we hope to enlighten our
readers through our regular features such as an ethics article,
another in our series entitled ‘The ABC of allergies’, Dr Spur’s
mystery case and ‘A day in the life of the allergist’. Together,
these demonstrate the wide range of cases and matters that
the allergist is called upon to deal with.
I thank you for supporting our journal and wish you happy and
interesting reading!
Claudia Gray
Consultant, Allergy and Asthma Clinic, Red Cross War
Memorial Children’s Hospital, South Africa
Private Paediatrician and Allergist, Kidsallergy Centre, South
Africa
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Review Article

ADULT-ONSET FOOD ALLERGIES
Marinda McDonald1
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ABSTRACT

While much attention is paid to food allergies in infancy and early childhood, some types of food allergy classically have
their onset in later childhood and adulthood. Such allergies can lead to some confusion, especially if foods were previously
tolerated. Adult-onset food allergies can be late-onset ‘primary’ food allergies such as those to seafood, peanut and tree
nuts; or they can be secondary to sensitisation to specific proteins in seemingly ‘unrelated’ allergens such as the pollen
food syndromes and lipid transfer protein syndrome. Alpha-gal allergies cause a characteristic allergy to non-primate
mammalian red meats, usually in adulthood and typically delayed by 3–6 hours after allergen ingestion. In adulthood,
co-factors such as exercise, alcohol, infections, hormonal fluctuations and the use of non-steroidal anti-inflammatory
drugs may be necessary for certain food allergies to manifest. A knowledge of adult-type food allergies, including crosssensitivity patterns and co-factors, is essential to the correct diagnosis and management of adult-onset food allergies.
Keywords: adult-onset food allergies, lipid transfer protein syndrome, alpha-gal syndrome

INTRODUCTION

M

uch research in the realm of food allergies focuses on
childhood-onset food allergies. Adult-onset food allergies
represent a sub-set of food allergies which are often unexpected
and more complex to diagnose, often involving cross-reactivities
and confounding factors.
In the United States, self-reported food allergies are as high
as 19%, of which 5% are of adult-onset.1 The prevalence of
challenge-proven food allergies in adults is 2–3%.1,2 Some of
these are residual allergies from childhood, others are of new
onset.

New-onset allergies in adulthood involve most commonly
shellfish, finfish, peanuts and tree nuts.1–4 Cross-reactivity
syndromes such as pollen fruit syndrome (PFS) and lipid
transfer protein (LTP) syndrome usually begin in adolescence
or adulthood. Other cross-reactivity syndromes such as alphagal syndrome manifest more commonly in adults than children.
Adult-onset preservative allergies are increasingly described
and occupational allergies related to foods – such as baker’s
asthma with wheat allergy or contact dermatitis in food handlers
– typically have their onset in adulthood.4,5
Allergies manifesting only when confounding factors are present
are also more commonly observed in adults than in children.
One such manifestation is food-dependent exercise-induced
anaphylaxis (FDEIA). Confounders other than exercise that can
affect food allergy expression include temperature extremes,
hormonal influences, stress, intake of alcohol or non-steroidal
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anti-inflammatory drugs (NSAIDs).4,5 An altered immune
response to previously tolerated foods has also been observed
in the mast-cell activation syndrome (MCAS),6 post-infection;
and it has been most recently described as part of the long Covid
syndrome (anecdotal evidence – CG). This article describes a
series of case reports illustrating and discussing adult-onset
food allergies.
TABLE I: EXAMPLES OF ADULT-ONSET FOOD ALLERGIES
1. Late-onset primary food allergies (most commonly to seafood, peanuts
and tree nuts)
2. Preservative allergies
3. Cross-reactivity syndromes, including PFS and LTP syndromes
4. Alpha-gal allergy
5. Allergies associated with co-factors such as FDEIA
6. Occupational allergies related to foods (eg baker’s asthma as a reaction
to wheat)

CASE 1: NEW-ONSET ‘PRIMARY’ FOOD ALLERGIES IN
ADULTS
Patient MW, a 23-year-old male, fit and well, with no pre-existing
food allergies, was enjoying a paella meal at a restaurant with
friends when he noticed that his lips were feeling tingly. Shortly
afterwards, he experienced swelling of the lips. He mentioned
this to his friends, who thought that he was possibly reacting to
the spicy chilli sauce he had eaten on the side. A friend gave him
an antihistamine and the symptoms soon subsided. Two months
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later, he was eating sushi (which he had tolerated many times
before) and once again noted lip swelling. This time he also noted
itching in the throat. He drove himself to a nearby pharmacy,
where he was given an antihistamine–steroid combination tablet
and advised to go to the nearest emergency unit, which he duly
did. The symptoms had almost subsided by the time he arrived
at the ER, and the examining doctor discharged him soon after
assessment with a referral to an allergy clinic two weeks later.
At the allergist, a thorough history deciphered the ingredients
that he had consumed during the two reactions. Accordingly,
skin-prick tests (SPTs) were performed, with results as follows:
• Salmon 0 mm
• Hake 0 mm
• Soya 0 mm
• King prawn 6 mm
• Crayfish 5 mm
• Mussel 0 mm
• Squid 0 mm
• Positive control 4 mm
• Negative control 0 mm.
He was diagnosed with an allergy to crustaceans, advised
to eliminate crustaceans from his diet and on the emergency
management of reactions. He was advised to wear a MedicAlert®
bracelet and an adrenaline auto-injector was prescribed in view
of the fact that the last reaction had led to itching and clearing
of the throat.

BRIEF DISCUSSION

Foods which can cause new allergies with onset after childhood
include shellfish, fin fish, peanut and tree nuts. These can
occur after a prolonged period of preceding tolerance. Fish
and shellfish allergies in adults in the United States have a
prevalence of 2–3%.4
A recently published study from the United States found that
2.9% of US adults have a peanut allergy, which is a greater
percentage than in children. One in six adults with peanut allergy
developed it after 18 years of age.7
Severe reactions to seafood and nuts can occur in adults with a
similar frequency to those in children, hence identification, strict
elimination and thorough emergency plans are needed.7

CASE 2: POLLEN–FOOD SYNDROME

A 38-year-old female patient, who had spent her childhood and
adolescence in Germany, presented with an itchy mouth and
lip swelling after ingesting apples on one occasion and praline
chocolates on another. She had no previous history of food
allergies. On further questioning, she had a longstanding history
of allergic rhinitis (AR), which was particularly severe when she
was in Germany during the spring. She did not have asthma.
She used to love apples but could no longer eat them fresh. She
mentioned that, confusingly, apple sauce was still tolerated. She
could eat bananas, melons and peanuts without any problem.
She had not eaten other tree nuts in a while, apart from the
hazelnut contained in praline chocolates. SPTs were tailored to
her history, with results as follows:
• Birch tree pollen 8 mm

•
•
•
•
•
•
•
•
•
•

Rye grass pollen 0 mm
Bermuda grass pollen 0 mm
Apple prick-to-prick test 5 mm
Pear prick-to-prick test 2 mm
Hazelnut 8 mm
Almond 0 mm
Walnut 5 mm
Cashew nut 0 mm
Pistachio nut 0 mm
Macadamia nut 0 mm.

A diagnosis of PFS was made with a likely PR-10 cross-reactivity.
The initial sensitiser was probably the birch pollen (a prominent
pollen in the European spring). She was advised to avoid fresh
apples (peeled apples may be tolerated), but that she could
consume cooked apples as the PR-10 protein is destroyed by
heat. She was advised to avoid hazelnuts and walnuts. Birch
pollen desensitisation was discussed.

BRIEF DISCUSSION

Cross-reactivity syndromes between pollens and certain
fruits, vegetables and nuts can manifest in later childhood,
adolescence or adulthood. A variety of proteins found in certain
pollens, including the PR-10 protein, profilins and LTPs, can be
responsible.8,9
Symptoms are frequently confined to the oral cavity and lips,
with the PR-10 and profilin-related cross-reactivities, as these
are heat- and protease-labile allergens; nonetheless, more
severe reactions can occur in a small percentage (1–3%) of
patients. LTP-related cross-reactivities, on the other hand, lead
to systemic reactions more commonly, as this allergen is heatand acid-stable.8,9
The patient typically does not react to all fruits and vegetables
with the particular cross-reactive allergen but has an array
of causative foods which can increase over time.10 In the
PR-10-related syndromes and profilin-related syndromes,
peeling or cooking the food may reduce symptoms. Apart from
avoidance and emergency management, a possible option for
the PFSs is desensitisation to the pollen initially responsible
for the sensitisation, which may also reduce the food-allergic
reactions.10

CASE 3: FOOD-DEPENDENT
ANAPHYLAXIS (FDEIA)

EXERCISE-INDUCED

A 47-year-old man presented with a history of two episodes of
anaphylaxis, both occurring during prolonged exercise sessions.
He was an elite triathlete. Both episodes occurred after 90
minutes of vigorous exercise. During the first episode, he was
cycling indoors; he developed urticaria and angioedema of his
bottom lip, accompanied by dizziness, which resolved when he
discontinued the exercise. The second episode occurred after he
had completed a 90-minute cycle and was at the start of a run.
He presented with lip swelling, generalised urticaria, shortness
of breath and an altered level of consciousness. He was training
on his own in a remote area, therefore did not get to seek medical
attention, and luckily recovered after lying down and resting. He
had not taken NSAIDs before or during the exercise sessions.
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TABLE II: PROTEINS INVOLVED IN POLLEN–FOOD SYNDROME10,11,12
PROTEIN FAMILY

SENSITIVITY TO HEAT
AND PROTEASES

EXAMPLES OF PLANT
FOOD ALLERGEN
SOURCES

COMMON POLLEN
SOURCES OF
SENSITISATION

CLINICAL EXPRESSION

PR-10 proteins
(Betv1 analogues)

Sensitive

Hazelnut
Apple, peach, cherry
Carrot, celery, fennel, parsley
Peanut, soyabean

Birch tree pollen (BetV1
protein)

Mainly oral allergy syndrome

Profilins

Sensitive

Citrus fruit, melons, banana,
tomatoes

Timothy grass
Bermuda grass
Zea maize
(Zea m 12)
Rye grass

Mainly oral allergy syndrome

Non-specific LTPs

Stable

Peach, apple, cherry
Hazelnut, almond, walnut
Peanut, maize, barley, grape,
cabbage

Plane tree
Olive tree
Mugwort
Zea maize
(Zea m 14)

Systemic reactions common

He was generally fit and well but suffered from seasonal AR and
cat and dog allergy. He also had mild eczema on his shins and in
his armpits that flared up seasonally and when he ate ice cream
or chocolates. He was under treatment for major depression.
Apart from the possible eczema flares with dairy, he had not
noted any symptoms of pre-existing IgE-mediated food allergies.
A more detailed dietary history revealed that on training days his
breakfast comprised egg whites, oats, almonds, dates, glutenfree bread and jam. While he was cycling, he would eat dates,
almonds and a whey-based protein bar. Blood for specific IgE
was taken, with results as follows (in kU/L):
• Bermuda grass 5.9
• Rye grass 0.48
• Dog 68.9
• Cat >100
• Cow’s milk 43.9
• Casein 0.1
• Wheat 0.76
• Omega-5 gliadin 0.1
• Peanut 0.78
• Almond 0.34
In addition, mast cell tryptase was normal at 6 ng/mL.
An exercise challenge after eating wheat was passed. A
diagnosis of possible cow’s milk protein-related exercise-induced
anaphylaxis was made. On both occasions, a whey protein bar
had been consumed during training and, coupled with a high
specific IgE to cow’s milk, this confirmed the diagnosis. A diet
free of cow’s milk led to an excellent improvement in the eczema
and his general health and depression. On a diet free of cow’s
milk, exercise at an elite level could continue without symptoms.
He was advised to carry an adrenaline auto-injector and to train
together with a partner at all times.

BRIEF DISCUSSION

FDEIA is a rare condition with a prevalence of 0.048% reported
in the largest epidemiological study among 76 229 adolescents
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in Japan.13 Anaphylaxis occurs when a patient consumes a
certain food and exercises within 4–6 hours of consumption.
Usually, the exercise follows the food ingestion, but on occasion
anaphylaxis has been described when the patient ate a specific
food after exercise. The patient is able to consume the food
safely in the absence of exercise. Increased gut permeability
during exercise with the absorption of larger allergen particles
is postulated as a possible trigger mechanism. Anaphylaxis
typically occurs within 30–60 minutes of moderate-intensity
exercise. Episodes vary and will not always be the same or have
the same intensity.14
The most commonly reported food trigger is wheat – specifically
the components omega-5 gliadin or, less commonly, highmolecular weight glutenin. Other trigger foods described include
apple, cow’s milk, hazelnut, maize, shellfish, tree nuts, beef,
pork, peanut, egg, chickpeas and peaches.14
External factors which affect the expression of the allergy in
FDEIA include heat, cold, humidity, hormonal fluctuations (eg
menstruation) and concurrent use of NSAIDs.15
A food and exercise challenge is the most accurate way to
diagnose FDEIA if the allergenic trigger is unclear. Food and
exercise challenges are difficult to perform and can yield
false negative results in 30% of cases due to the difficulty in
reproducing environmental factors such as heat and humidity
and other co-factors.13–15 There is no standardised protocol for
FDEIA, but challenges should include a negative exercise test,
a negative challenge to the food in the absence of exercise,
and a food allergen–exercise challenge for 30–60 minutes
(administering the suspected food allergen and then getting
the patient to exercise for 30–60 minutes, or less if symptoms
occur prior to this period).16 All food challenges must be done
under strict observation and adequate available resuscitation
equipment and adrenaline must be available.
Management consists of both allergen and co-factor avoidance
within 4–6 hours before and after exercise. Until the allergen
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has been identified, the patient must exercise on an empty
stomach, fasting for 4–6 hours. Training first thing in the
morning tends to be the easiest solution. Once the allergen
has been identified, the patient can resume exercise without
consuming the offending food within 4–6 hours before or after
exercise. If exercise is part of the patient’s occupation or they
are doing multiple training sessions a day, the triggering food is
best avoided altogether.14–16
Patient education includes recognising the symptoms early and
stopping exercise in addition to administering adrenaline as
soon as the symptoms progress to anaphylaxis. A written plan
must be given and customised to suit the patient’s individual
needs. All concomitant allergic conditions must be optimised.
Co-factors must be explained and identified: NSAIDs, alcohol,
menstruation and the pollen season in the case of pollenallergic patients.

CASE 4: ALPHA-GAL ALLERGY

Mr HS, a 63-year-old male from George, South Africa, who was
generally fit and well apart from psoriasis, started to experience
some unexpected anaphylactic reactions, typically a few hours
after dinner. He grew up on a cattle farm and had in the past
spent a significant amount of time in the ‘veld’. He had no past
history of food allergy apart from a single episode suggestive
of MSG-syndrome after a Chinese meal 15 years previously.
New-onset symptoms had been occurring for the preceding two
years. During the first such episode, he had eaten out for dinner
and unexpectedly experienced an urticarial rash three hours
later, with no clear trigger. The rash had occurred mainly at
active psoriasis sites. Subsequently, similar symptoms started
occurring repeatedly, especially if he had eaten out, always
about three hours later. On two occasions he experienced a
severe attack with diffuse urticaria and tightening of the throat
three hours after eating, for which he required hospitalisation
and intravenous antihistamines.
After a few episodes, HS started recognising that he had always
eaten red meat before such symptoms occurred. The main
cause was beef; lamb caused milder symptoms, which could
usually be minimised by taking an antihistamine before eating
the lamb. He was able to eat pork.
HS discussed the symptoms with his family practitioner and
after discussion with an allergist the diagnosis of allergy to red
meat as a result of alpha-gal sensitisation (so-called ‘midnight
anaphylaxis’, as symptoms often occur several hours after

Sensitisation to galactosealpha-1,3-galactose
transmitted via tick bites

➡

the evening meal) was entertained. Blood tests showed the
following results:
• Specific IgE to beef: 1.26 kU/L
• Specific IgE to mutton: 0.34 kU/L
• Specific IgE to alpha-gal: 29.6 kU/L
The diagnosis of alpha-gal allergy was confirmed, and HS was
advised to avoid meat of mammalian origin, especially beef,
which caused more severe symptoms in his case. He was also
given an emergency treatment plan in case of reactions and an
adrenaline auto-injector for severe reactions.

DISCUSSION

ALPHA-GAL SENSITISATION AND REACTIONS TO RED
MEAT
The syndrome of ‘midnight anaphylaxis’ to red meat describes
a delayed-onset allergic reaction 3–6 hours after eating
mammalian food products. Patients typically react to beef,
mutton or pork, but have no trouble with chicken or fish.17–19
The responsible IgE antibody for this type of reaction is not
to a major protein allergen specific to the meat; rather, it is to
the oligosaccharide galactose-alpha-1,3-galactose (alpha-gal).
Alpha-gal is found in all mammalian cells, but not in the tissues
of human beings and old-world monkeys. The kidneys seem to
be particularly rich in alpha-gal.
Most reports of delayed meat allergy due to alpha-gal crossreactivity have been described in adults, who classically present
with an acute onset of delayed anaphylaxis and urticaria.
However, recently, a few cases have been described in the
paediatric population.18,19 Unlike their adult counterparts, it
seems that the majority of children with alpha-gal syndrome
present with urticaria rather than anaphylaxis. A South African
study in the rural Transkei identified 85 subjects with alpha-gal
allergy, at a median age of 12 years.20 This cohort showed a more
rapid onset of symptoms than in cohorts previously described
in the United States and Europe, and a high prevalence of
gastrointestinal symptoms.
Sensitisation to alpha-gal may occur through tick bites, possibly
via parasitic infection19 or through exposure to cetuximab.
Cetuximab is a chimeric IgG1 monoclonal antibody against the
epidermal growth factor receptor and is used in treating colon
and squamous carcinomas. SPTs with commercial extracts to
meat are often equivocal, and specific antibodies to red meat
extracts often show low positive results only, despite a severe
reaction, as seen in this case. Specific IgE to alpha-gal, however,

Consumption of proteins from
non-primate mammals

➡

Delayed urticaria and
anaphylaxis to red meat

Epitope cross-reactivity Syndrome

Figure 1: Typical pathogenesis of alpha-gal-related delayed reaction to meat
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is clearly positive in this type of allergy. Moreover, patients with
this syndrome also classically test positive to cat on SPT and
specific IgE, as cat IgA has an alpha-gal epitope.
Patients with anaphylaxis to red meat due to alpha-gal
sensitisation typically present 3–6 hours after ingestion, which
is a far longer interval than classic IgE-mediated reactions.21
Because of this delay in symptoms, the allergy often goes
undiagnosed for some time or is ascribed to idiopathic
anaphylaxis before the pattern is recognised. Other nuances of
this type of reaction are that the dose, temporal relation to tick
bites and fatty content of the meat seem to influence the allergic
reaction. Frequently, a small amount of mammalian meat is
tolerated, but larger amounts lead to a reaction, and the more
meat that is consumed, the more severe the reaction tends
to be. Reactions to red meat and even dairy are more easily
elicited if the patient has recently had a tick bite (in the preceding
1–4 weeks). The IgE to alpha-gal can decrease over time but
symptoms can worsen again with subsequent tick bites. It also
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seems that fattier meats provoke episodes more consistently
and more severely.21,22

CONCLUSION

Several types of allergy can have their initial onset in late
childhood or adulthood. The clinician should be well versed in
the types of food that can cause late-onset allergies, and also
the patterns of reactivity according to the groupings of allergens
and mode of presentation.
Knowledge of the cross-reactivity syndromes can help with
recognising and diagnosing adult-onset allergies. This can help
guide targeted avoidance strategies and treatment plans. Cofactors such as exercise, alcohol and NSAID use are important
to enquire about to try to understand the underlying risk factors.
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ABSTRACT

Background: Severe meat allergy with anaphylaxis may be caused by sensitisation to alpha-gal. Although a wide range
of variation in alpha-gal-specific IgE is found in both subjects with and without alpha-gal-induced meat anaphylaxis, the
level of alpha-gal sensitisation correlates with the likelihood of meat allergy. Other laboratory tests have been implicated
to be affected by alpha-gal sensitisation. Correlations between alpha-gal sensitisation and sensitisation to certain animals
or parasites may provide further clues about potential sensitisers, apart from ticks, in alpha-gal allergy.
Methods: In this study we assessed 131 participants who reported adverse reactions to meat, and 26 control subjects, by
means of questionnaires, IgE sensitisation to alpha-gal and oral food challenge to beef sausage. Specific IgE to alphagal, beef, pork, lamb, cat, cat serum albumin and ascaris in those participants with challenge-proven meat allergy were
compared with control subjects from the same environment.
Results: 84 participants were diagnosed with alpha-gal allergy. Alpha-gal IgE ranged between 0.7 and 344.5 kU/L. Beef,
pork and lamb IgE were strongly correlated with alpha-gal IgE in both cases and controls. Cat IgE was significantly
associated with alpha-gal sIgE, with a strong correlation in cases but a moderate correlation in controls. There was no
association between cat serum albumin and alpha-gal IgE. Ascaris sIgE was significantly associated with alpha-gal sIgE.
Conclusion: Cross-sensitisation between alpha-gal and beef, pork, lamb and cat can be explained by the presence of
alpha-gal-containing epitopes on the ImmunoCAP reagents. The absence of cross-sensitisation to cat serum albumin is
due to the pure nature of the reagent used. Cross-sensitisation between alpha-gal and ascaris could be explained by the
presence of significant amounts of alpha-gal-containing epitopes within the helminth. However, the absence of binding to
ascaris IgE in some patients with significant levels of alpha-gal IgE argues against this being the sole or main factor, thus
the possibility of a causative role in helminths causing sensitisation to alpha-gal.
Keywords: alpha-gal, galactose-alpha-1,3-galactose, anaphylaxis, food allergy, meat allergy, oral food challenge, red
meat allergy, ascaris

INTRODUCTION

G

alactose-alpha-1,3-galactose (alpha-gal) has been identified as a novel food allergen causing delayed reactions 1–4
hours after ingestion of non-primate mammalian meat products.1
Bites by ticks of specific, region-dependent species have widely
been held responsible as the initial sensitising event to alphagal.

Cross-reactivity between tests for IgE specific to meat and to
alpha-gal itself is postulated to occur because of the content of
alpha-gal-containing epitopes in the mammalian meat reagents
used.2–4 Primary sensitisation to alpha-gal-containing epitopes
in some cat-allergic individuals is postulated to result in the lowlevel detection of alpha-gal antibodies, not associated with meat
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allergy.5,6 Laboratory evidence of sensitisation to cat dander can
be primary or through cross-reacting with alpha-gal-containing
epitopes present in helminths and schistosome.7 Sera from
patients with documented helminth infections, however, do not
consistently contain IgE antibodies to alpha-gal.8

METHODS

PARTICIPANTS AND CONTROLS
Subjects with alpha-gal allergy and controls were identified in the
Mqanduli district of the Eastern Cape province of South Africa,
as previously described.9 In brief, participants with a history of
symptoms of adverse reaction to red meat were enrolled along
with participants with no history of adverse reaction to red meat
and who were regularly consuming meat. A questionnaire was
completed assessing the demographics of the participants,
clinical symptoms, and a history of exposure to tick bite, scabies
or parasite infection. Blood samples were collected from all
the participants to test total IgE and specific IgE antibodies
(ImmunoCAP® Phadia) to alpha-gal, beef, pork, lamb, cat, cat
serum albumin (CSA) and ascaris. Serum was analysed using
the ImmunoCAP100 instrument (Thermo Fisher) and the results
were expressed as kilounits per litre. Participants with a history
of adverse reactions to meat and who were sensitised to alphagal were invited for an open food challenge (OFC) to cooked beef
sausage, performed as described previously.9 Both subjective
and objective symptoms were recorded as the participants were
observed for at least eight hours from ingestion and, if a reaction
occurred, for at least two hours after the reaction resolved. The
study was approved by the Human Research Ethics Committee
of the University of Cape Town (174/2017) and informed
consent, parental consent and assent were obtained from all
the participants.

STATISTICAL ANALYSIS

Data were entered in Microsoft Access and exported for
statistical analysis using R Core Team (2020). Graphical
presentation of the serum IgE levels between alpha-gal and the

different meats and organisms was done using R Core Team
(2020) and by using a log base 10 transformation to exclude
all the zero values. Kendall’s Tau coefficients were used to
measure the linear correlation between the specific and the
total serum IgE values of alpha-gal, beef, pork, lamb, cat, CSA
and ascaris. All the comparisons were stratified by cases and
controls and a p-value of less than or equal to 0.05 eliminated
chance correlation between the reported values. Kendall’s Tau
correlations were interpreted as follows: between 0 and + or
-0.10: very weak; + or -0.10 to 0.19: weak; + or -0.20 to 0.29:
moderate, and + or -0.30 or above: strong.

RESULTS

Of the subjects, 84 were diagnosed with alpha-gal allergy, 81
with positive OFC and three with extremely high levels of alphagal-specific IgE > 150 kU/L, with a history of recent severe
reaction. Alpha-gal IgE ranged between 0.7 and 344.5 kU/L. Of
26 control participants who were regularly consuming red meat,
half had no alpha-gal sensitisation and did not undergo an OFC.
Half of them had a positive alpha-gal IgE and underwent an oral
food challenge, showing no reaction.
Beef, pork and lamb IgE were strongly correlated with alpha-gal
IgE (and each other) in both cases and controls. Although beef,
pork and lamb IgE were also raised in subjects with alpha-gal
allergy, the values were lower than that of alpha-gal IgE. Beef
IgE typically achieved values of 50–60% of that of alpha-gal IgE,
with the others being lower. Cat IgE was significantly associated
with alpha-gal specific IgE (sIgE), with a strong correlation in
cases (τ = 0.62) but only a moderate correlation in controls
(τ = 0.21). There was no association between CSA and alphagal IgE. Ascaris sIgE was significantly associated with alphagal sIgE, with a strong correlation in cases (τ = 0.32) but a
weak correlation in controls (τ = 0.16). There was no binding to
ascaris IgE in some meat allergic patients with significant levels
of alpha-gal sensitisation.

Figure 1: Correlations between alpha-gal IgE and IgE to mammalian meats in cases (red) and controls (blue)
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Figure 2: Correlations between alpha-gal IgE and IgE to cat (dander and CSA) and ascaris in cases (red) and controls (blue)

DISCUSSION

This study confirmed the close association seen in the literature
between levels of sIgE to beef, pork and lamb with sIgE to
alpha-gal; this is presumably due to the presence of alpha-galcontaining epitopes in the mammalian meat laboratory reagents.
A similar explanation can be attributed to the correlation between
IgE to cat (dander) and sIgE to alpha-gal. This would explain
why individuals without cat allergy in areas with high alphagal sensitisation may test falsely positive to IgE against cat on
ImmunoCAP testing. Because the purified CSA reagent used in
ImmunoCAP tests does not contain alpha-gal epitopes, there
is no cross-sensitisation between CSA and alpha-gal. There
could be two different explanations for the relationship between
sensitisation to ascaris and alpha-gal, different explanations
which require further investigation. First, if there are alpha-galcontaining epitopes in the ascaris ImmunoCAP, it implies that
ascaris contains significant amounts of alpha-gal. If this is the
case, then the presence of those epitopes in the ImmunoCAP
might be solely responsible for the correlation seen. This
could account for the correlation in both cases and controls,
but does not explain why the correlation is stronger in cases
than controls, nor does it explain the presence of subjects with
high-level alpha-gal sensitisation who do not have raised anti-
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ascaris IgE. Second, there is a possibility that infestation with
ascaris could in turn induce IgE sensitisation to alpha-gal, with
or without clinical reactivity. In this cohort there was high selfreported exposure to scabies and worm infestation, and some
exposure to bilharzia in both alpha-gal and control participants,
with no significant differences noted in cases and controls.

CONCLUSION

The relationship between sensitisation to ascaris and alpha-gal
remains unclear and the importance of helminthic exposures as
possible sensitising vectors for alpha-gal allergy is unknown.
The stronger correlation between alpha-gal IgE and ascaris IgE
in cases than in controls raises the possibility of a causative role
in helminths causing sensitisation to alpha-gal.
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ABSTRACT

The lipid transfer protein (LTP) is a pan-allergen found across a wide range of pollens and plant-based foods. The LTPs
are highly resistant to heat treatment and proteolytic digestion, and have a propensity to cause severe food allergy
reactions. A significant possibility of cross-sensitisation exists among LTP-containing foods. This can lead to a syndrome
of allergies to multiple LTP-containing foods, most commonly the Rosaceae fruits and nuts, termed the ‘LTP syndrome.ʼ
To date, LTP syndrome has been described commonly in Mediterranean Spain and less frequently in other areas of the
world. This case report describes the case of a South African patient in his forties presenting with multiple new-onset food
allergies, consistent with LTP syndrome.
Keywords: lipid transfer protein, LTP syndrome, pan-allergen, cross-reactivity syndromes

INTRODUCTION

T

he immunological phenomenon of cross-reactivity in allergic
reactions occurs when the proteins in one substance are
similar to some of the proteins found in another substance.1
The emergence of component-resolved diagnostics and
multiplex technology has greatly enhanced the diagnosis and
understanding of cross-reactivity syndromes.2 Some crossreactivity syndromes involve primary sensitisation to pollens.
This is followed by reactivity to certain plant-based foods with
similar allergens to the pollens, including PR-10 proteins or
profilins. These are the so-called ‘pollen-foodʼ syndromes.1,2
Lipid transfer protein (LTP) is another pan-allergen responsible
for cross-reactivity syndromes, not only involving pollens and
plant-based foods, but uniquely also causing cross-reactivities
between foods without initial pollen sensitisation.3,4
The LTP is a small, 8–20 kDa protein which is part of the
prolamin protein superfamily. It was identified in 1992 as the
major allergen affecting peach-allergic patients in Spain and has
since been identified as the most frequent cause of primary food
allergies in adults living in the Mediterranean area.5,6 The LTPs
are highly resistant to heat treatment and proteolytic digestion
and have a propensity to cause severe food-allergy reactions.7
LTPs are widespread in different plant foods (fruits, vegetables,
nuts and grains) and pollens and are therefore considered to be
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a pan-allergen. Pollens containing LTPs include:
• Plane tree (Pla a 3)
• Mugwort (Art v 3)
• Olive tree (Ole e 7)
• Parietaria Judaica (wall pellitory) (Par j 1)
• Ambrosia artemisiifolia (common ragweed) (Amb a 6)
• Cypress tree (basic low molecular mass cross-reactive
allergen BP14)
Plant-based foods containing an LTP component are listed in
Table I.2–6
Because of the significant possibility of cross-sensitisation
among LTP-containing foods, LTP-sensitised patients tend
to have multiple sensitisations and clinically relevant allergies
to different plant foods. The syndrome of allergies to multiple
LTP-containing foods, most commonly the Rosacea fruits and
nuts, has been termed the ‘LTP syndrome’.3,4,5 This has been
described commonly in Mediterranean Spain, but less frequently
in other areas of the world to date.8,9 This case report describes
the case of a South African patient in his forties presenting
with multiple new-onset food allergies, consistent with LTP
syndrome.

CASE PRESENTATION

A 46-year-old male, of Greek descent but South-African born,
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TABLE I: IDENTIFIED LTP-RELATED PLANT
FOOD COMPONENTS
FAMILY

FOOD ALLERGEN

NON-SPECIFIC LTP
COMPONENT

Betulaceae

Hazelnut

Cor a 8

Rosaceae

Almond

Pru du 8

Apple

Mal d 3

Apricot

Pru ar 3

Cherry

Pru av 3

Peach

Pru p 3

Pear

Pyr c 3

Plum

Pru d 3

Raspberry

Rub I 3

Strawberry

Fra a 3

Asparagaceae

Asparagus

Aspa o 1

Brassicaceae

Cabbage

Bra o 3

Turnip

Bra r 3

Carrot

Dau c 3

Parsley

Pet c 3

Euphorbiaceae

Castor bean

Ric c LTP

Lamiaceae

Rape seed

Bra n LTP

Vitaceae

Grapes

Vit v 1

Asteraceae

Lettuce

Lac s 1

Sunflower

Hel a 3

Barley

Hor v 14

Maize

Zea m 14

Rice

Ory s 14

Spelt

Tri s 14

Wheat

Tri a 14

Lemon

Cit l 3

Orange

Cit s 3

Peanut

Ara h 9

Soya

Gly m 1

Solanaceae

Tomato

Lyc e 3

Juglandaceae

Walnut

Jug r 3

Chestnut

Cas s 8

Celery

Api g LTP

Actinidiaceae

Kiwi

Act c 10

Amaryllidaceae

Onion

All c 3

Cucurbitaceae

Watermelon

Cit la 2

Moraceae

Mulberry

Mor n LTP

Punicaceae

Pomegranate

Pun g 3

Oleaceae

Olive fruit

Ole e 7

Apiaceae

Poaceae

Rutaceae

Fabaceae

residing in Cape Town, South Africa, with no previous allergic
history at all, presented with a history of recurrent and unexpected
allergic reactions to a variety of foods in the preceding six years.
Some of these reactions were severe and even led to significant
tachyarrhythmias.
The foods implicated, causing reactions in a staggered
fashion over six years, were almonds, beer, a dish containing
spicy olives, gherkins and avocado, butter spread containing
rapeseed, dried fruit ‘dainties’, peanuts and walnuts. A detailed
description of his reactions can be found in Table II.

INVESTIGATIONS

The patient was investigated after his reaction to beer in 2017
and found to have a possible allergy to hops (specific IgE
6.86 kU/L), chillies (specific IgE 2.3 kU/L) and curry (specific
IgE 1.8 kU/L); however, subsequently, chillies and curries were
definitely tolerated clinically.
He presented to our allergy centre in 2020 for further work-up in
view of further reactions (most recently to a concentrate of dried
fruits in ‘fruit dainties’). He was on a strict elimination diet with
the avoidance of all nuts and seeds, hops, avocado, olives and
cucumber.
Skin-prick tests (SPTs) were performed, and an ISAC (Immuno
Solid-Phase Allergen Chip) multiplex test was arranged in view
of the wide range and unusual combination of foods he was
allergic to. The results are tabulated in Table III.

INTERPRETATION OF RESULTS AND MANAGEMENT PLAN

Based on the clinical picture and laboratory results, he was
diagnosed with LTP syndrome and advised to avoid all the LTPcontaining foods that he had reacted to in the preceding few
years. The reactions he had suffered in the preceding six years
were explained by the LTP components in the various allergens:2
• The initial reaction to the seed bar was probably triggered
by the almonds, with sesame and sunflower seed possibly
contributing.
• The reaction to the beer was probably triggered by barley
(the ingredient in malt).10
• The reaction to the butter spread was triggered by rapeseed.
• The reaction to the fruit dainties was triggered by a
concentration of dried peaches, possibly also dried apricots.
• The reaction to the olives/avocado and gherkin snack remains
incompletely explained in view of the negative olive LTP
component Ole e 7. The high concentration of allergens in
the preserving fluid which is in constant contact with the olive
peel may have been responsible;11 alternatively, the preserving
liquid or the olive stuffing may have contained nuts.
Further challenges are still awaited for cucumber, avocado and
olives in view of the discrepancy between reaction histories and
laboratory results. The patient has been given a strict action plan
and carries a fast-acting oral antihistamine as well as an oral
steroid for when he reacts. He has been given an adrenaline
auto-injector but has been advised to use it with caution when
he feels a tachyarrhythmia coming on, in which case he needs
to be under urgent medical supervision. He was advised to be
particularly vigilant with his diet when co-factors such as alcohol,
strenuous exercise and non-steroidal use may come into play.
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TABLE II: DETAILED DESCRIPTION OF ALLERGIC REACTIONS
YEAR

FOOD/BEVERAGE

REACTION

ACTION TAKEN

2014

Seed bar with almonds, sesame and
sunflower seeds.

Nasal passages closed up, flushing and
redness on neck and ears.

Antihistamine taken. Avoided all tree nuts
from then onwards.

2017

Beer together with a curry.

Rash on chest, vomited, collapsed, tachyarrhythmia.

Rushed to ER.
IM antihistamines and adrenaline given.
Defibrillated.
Subsequent cardiology check-up normal.

March 2020

Ate around 12 olives from a jar of preserved
olives sent from Greece, along with avocado,
gherkins and cheese.

Ears red and tingly,
rapid heartbeat noted, diarrhoea.
Felt faint and short of breath.

Took two antihistamine/oral cortisone
combination tablets.
Called ambulance.
Heart rate and symptoms stabilised by
the time ambulance arrived (therefore not
transferred to hospital).

June 2020

Butter spread containing rapeseed oil.

Rapid heartbeat, red, flushed ears, feeling of
pressure on chest.

Took two antihistamine/oral cortisone
combination tablets.
Settled well.

September 2020

Ate a small packet of fruit dainties (dried,
compacted pears, peaches and apricots).

Ears red and tingly,
heart started racing.

Took two antihistamine/oral cortisone
combination tablets.
Settled well.

TABLE III: RESULTS OF SPTs AND ISAC TEST
FOOD

SPT

ISAC RESULT

CLINICAL INFERENCE (BASED ON CLINICAL HISTORY AND LABORATORY RESULTS)

Peach

Not performed

Pru p 3 (LTP): 6.7 ISU/L

Allergic

Peanut

2 mm

Ara h 9 (LTP): 6.8 ISU/L
Ara h 2 and 6: negative

Allergic

Walnut

5 mm

Jug r 3 (LTP): 8.1 ISU/L
Jug r 2: 0.7 ISU/L

Allergic

Hazelnut

4 mm

Hazelnut LTP: 6.7 ISU/L

Allergic

Sesame seed

5 mm

Not included

Probably allergic

Sunflower seed

6 mm

Not included

Allergic

Almond

3 mm

Not included

Allergic

Pecan nut

6 mm

Not included

Allergic

Cashew nut

1 mm

Negative

Not allergic

Pistachio nut

1 mm

Negative

Not allergic

Wheat

1 mm

Tri a 14 (LTP) 1.8

Sensitised but clinically tolerated for now

Barley

4 mm

Not included

Allergic

Olive

1 mm

Ole e 7 and 9: negative

Possible clinical reaction but tests negative – needs oral challenge

Avocado

1 mm

Negative

Possible clinical reaction but tests negative – needs oral challenge

LTP components bolded
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DISCUSSION

LTPs are pan-allergens responsible for severe allergic reactions
to foods, especially in Mediterranean countries, where the
prevalence is higher than in central and northern European
countries.3 In many instances, allergic reactions are triggered
by co-factors.7
It is unusual for LTP syndrome to be found in other areas of the
world such as South Africa, where the prevalence is unknown,
but it may be an emerging allergy in many areas of the world.
The reason for the geographical difference in sensitisation and
allergy patterns to LTPs remain unclear, although shifts in pollen
patterns may hypothetically lead to changes in the distribution
of LTP syndrome.3
Reactions to foods containing LTP usually occur rapidly after
ingestion, typically within minutes to an hour.
Characteristic features of allergies to LTP-containing foods
include:3–7
1. Each person with LTP allergy has an individualised array of
fruits, vegetables, nuts and grains that they react to. This
varies from person to person with LTP syndrome.
2. Reactions to LTPs can occur in either raw or processed
foods, because the allergen is heat-stable.
3. Most LTPs are found in the peel and pips of plant foods;
therefore, higher levels are found in unpeeled plant foods,
concentrated (eg tomato paste), processed or preserved
fruits or vegetables, or in dried fruit peel. This was observed
in our patient, who reacted to a concentrate of peach and
apricot, including peel, in the form of fruit dainties. Case
studies have identified Ole e 7 (also present in Olive tree
pollen) as the major LTP protein in olive fruit.11 With the LTP
being concentrated in the peel, possible high levels of LTP
antigen in the preserving liquid of olives may cause reactions.
4. The amount of LTP varies significantly even within different
servings of the ‘same’ food, so it may be hard to predict when
a reaction may occur.
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ABSTRACT

Plant-based, vegetarian and vegan diets are becoming increasingly popular. With novel vegan protein sources such
as pea, lupin, quinoa and hemp increasingly entering the marketplace, and the increased use of existing vegan protein
sources (eg nuts, soya, pulses and wheat protein isolate), it is likely that the rates of allergic reactions to these protein
sources may increase. Food allergy and vegan diets both impose dietary restrictions, in this way limiting the sources of
important nutrients. Therefore an improved dietary variety is needed. Moreover, factors such as a reduced bioavailability
of nutrients in alternative foods need to be taken into consideration. The combination of veganism and food allergy
consequently warrants careful consideration and monitoring.
Keywords: veganism, food allergies, dietary restrictions, plant-based proteins

INTRODUCTION

P

lant-based, vegetarian and vegan diets are becoming
increasingly popular. The vegan diet, the most restrictive of
these eating patterns, is defined as the exclusion of all foods
of animal origin, including meat, poultry, fish, molluscs and
crustaceans, cow’s milk, eggs, gelatin and honey, with the
exception of breastmilk.1
Globally, the interest in veganism is growing at a rapid rate: it
is now almost twice as popular as it was just five years ago.2
According to Google Adwords data, the number of searches
for vegan-related information in 2020 is up 47% from those of
2019.2

South Africa is the continent’s top consumer of beef, veal,
pork, poultry, mutton and lamb, according to data from the
Organisation for Economic Co-operation and Development
(OECD).3 Despite this, we are seeing a big rise in veganism.
South Africa is among the top 30 countries worldwide where
veganism was most popular over the past 12 months.4 To be
more precise, a Google Trends report puts South Africa at 13th
around the world in searches for the word ‘vegan’. South Africa
ranks in 23rd place for veganism and 22nd for vegetarianism.
It is the only African country with a sizeable vegan following.4
Although there is no official count of the number of vegans there
are in South Africa, interest in veganism has led to a sprouting of
vegetarian and vegan restaurants in South Africa.5

VEGANISM AND ALLERGIES

In recent years, the prevalence of food allergy has also
increased, affecting mostly children.6 The combination of food
allergies and veganism can be challenging and poses risks of
78

nutritional deficiencies. There are two growing concerns with
vegan diets and allergies: the first is an increase in allergies
to novel plant-based proteins and vegan-based protein
alternatives; the second is a concern about the nutritional
adequacy of vegan-based diets, especially when the vegan has
concomitant allergies. Both aspects are covered in this article.

ALLERGIES TO NOVEL PLANT-BASED PROTEINS

The protein requirements in vegan diets are met mainly through
vegetables, soya, pulses, whole grains, nuts and seeds. When
a variety of these foods are eaten during the course of a day,
the intake of indispensable (essential) amino acids is sufficient,
provided that caloric requirements are met.7
With the increase in novel vegan protein sources (eg pea,
mycoprotein, quinoa, hemp and lupin) entering the marketplace,
together with the increased use of existing vegan protein
sources (eg nuts, soya, pulses and wheat protein isolate), it is
likely that the rates of allergic reactions to these protein sources
may increase.8
PEA PROTEIN
Pea protein is commonly used in vegan foodstuffs and is a
suitable alternative to soya. Allergic reactions provoked by the
ingestion of pea are relatively common, mostly among those
with allergies to other legumes. The allergenic potential of this
crop is enhanced due to cross-reactivity, particularly with lentil
and chickpea.9
MYCOPROTEIN (QUORN™)
Mycoprotein, sold as Quorn™ is an alternative, nutritious protein
source with a meat-like texture made from Fusarium venenatum,
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a naturally occurring fungus. Mycoprotein is high in protein
and fibre and low in fat, cholesterol, sodium and sugar.8 Some
Quorn™ products contain a small amount of egg albumin as a
binder at the end of processing, therefore they cannot be classed
as vegan. However, recent breakthroughs in food technology are
now allowing an increasing proportion of the Quorn™ portfolio
to be sold without egg and these have received approval from
the Vegan Society.8 Quorn™ is sold as an ingredient in frozen
or refrigerated food products. Unfortunately, Quorn™ Foods has
recently pulled out of the South African market.
Because Quorn™ is of fungal origin, it has the potential to cause
allergic reactions in those with a pre-existing mould allergy.
Jacobson and DePorter analysed self-reports of adverse
reactions via a web-based questionnaire. Quorn™ products
were reported to cause 1 752 adverse reactions – allergic and
gastrointestinal symptoms – with some people experiencing
both. Allergic reactions, including urticaria and anaphylaxis,
occurred within four hours of consumption in 312 people and
one fatal reaction within one hour of exposure. Of those 312
individuals, 188 (60.3%) reported reproducible reactions after
repeated consumption of Quorn™. Gastrointestinal symptoms
ranged from mild nausea to emesis severe enough to warrant
medical attention.10 A case report of anaphylaxis to QuornTM in
an adolescent patient with mould-induced allergic rhinitis (AR)
was published in South Africa recently.11
QUINOA
Though technically a seed, Quinoa is classified as a glutenfree pseudo-cereal and is a good source of plant protein and
fibre. Unlike some plant proteins, quinoa is a complete protein,
meaning that it contains all nine essential amino acids.12,13 It is
therefore a valuable plant protein used in the manufacture of
vegan products. Allergic reactions to quinoa are rare; however,
sensitisation to quinoa has been associated with apple
sensitisation.14
HEMP
Hemp seeds are seeds of the hemp plant, Cannabis sativa.
They are from the same species as cannabis (marijuana),
but a different variety with negligible amounts of psychoactive
compounds.15 The protein content of whole hemp seeds can
vary from 20 to 25%.15 This amount can increase further in some
hemp-seed processed products, such as de-hulled seed and
hemp-seed flour. The proteins in hemp seed are mostly located
in the inner layer of the seed, therefore the protein content of
processed products is higher. This can be explained as being
a result of the increased protein concentration after removing
some component of the whole seed and the hull.16 Furthermore,
hemp-seed proteins contain all the essential amino acids (EAAs)
required by human beings.16 A case report of anaphylaxis to the
ingestion of hemp seed has been reported: a 44-year-old man
with a history of seasonal AR, mild asthma and use of marijuana,
but no food allergies or prior anaphylaxis.17 With the legalisation
of medical cannabis (marijuana), cross-reactivity with hemp
seed may become more of an issue.18
LUPINE
Lupine belongs to the Leguminosae (legume) family, which
also comprises soybean, peanut, chickpea and other types of

legume.19 Lupine is commonly used as an ingredient in a great
variety of processed products due to its important technological
properties, such as high water-binding capacity and emulsifying
abilities. Lupine flours or lupine protein isolates and concentrates
have been used to formulate processed foods such as baked
goods, processed meat products and pasta.9,19 Lupine can be a
substitute for soybean and milk proteins as technological agents
in the manufacture of processed foods.19
Lupine is valued because of its nutritional value, having high
contents of protein, dietary fibre and being a rich source of
antioxidants and vitamins. Lupine does not contain lactose or
gluten, therefore is a suitable substitute for individuals with milk
allergy, wheat allergy or coeliac disease.19
Lupine allergy may arise through cross-reactivity in people who
are already allergic to another member of the legume family,
in particular peanut, or it may also provoke adverse effects
by primary sensitisation.9 Lentil, chickpea, pea, soybean and,
particularly, peanut are reported as cross reactive legume
species in lupine sensitisation, but the clinical relevance
associated with the ingestion of related legumes is still unclear.19
The prevalence of lupine allergy is not clear because such
studies have not been conducted in the general population.
Data on lupine sensitisation ranging from 0.27% to 4.1% have
been reported in different European countries, but these values
might not reflect the true prevalence of lupine allergy.19
Lupine is regularly consumed in several countries in the
European Union (EU) as well as in Australia.19 Therefore, in the
EU, lupine and its products are considered as allergenic foods,
whose presence must be stated and emphasised in the list of
labelled ingredients of pre-packaged foods, irrespective of the
quantity (Regulation (EU) No 1169/2011.20 Australia has also
included lupine as an allergenic food with mandatory labelling
in its legislation (FSANZ).19 Lupine allergy should be considered
when a patient with a pre-existing legume or peanut allergy has
an unexpected, unexplained reaction to a food which does not
overtly contain peanut and/or other legumes.

ALLERGY AND NUTRITIONAL ASPECTS TO BE
CONSIDERED WHEN USING PLANT-BASED MILK-FREE
ALTERNATIVE BEVERAGES
Recently, the increased awareness of cow’s milk protein allergy
(CMPA) and intolerance, and a higher prevalence of vegan
dietary habits, has led to an increased need for plant-based
milk beverages. These beverages are liquid-based extracts of
nuts, soya, hemp, coconut and cereals such as rice or oats,
that simulate cow’s milk in appearance and consistency.21,22
Plant-based milk alternatives, including soya, coconut, almond
and oat milk and rice milk, can cause allergic reactions. This
should be considered and tested for in a patient with pre-existing
allergies wishing to embark on vegan alternatives.
Moreover, many of these milk alternatives do not necessarily
meet the nutritional requirements of infants and children.22 Owing
to low protein, vitamins (B12, B2, D and E) and mineral content
(especially calcium) in most of the plant-based drinks, they need
to be fortified. Nevertheless, fortified plant-based beverages and
cow’s milk differ remarkably in nutritional properties, as some
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TABLE I: COMPARISON OF NUTRITIONAL COMPOSITION OF COW’S MILK AND PLANT-BASED BEVERAGES
AVAILABLE IN SOUTH AFRICA
NUTRITION
CONTENT/100 ML

COW’S MILK
(FULL CREAM)

SOYA
(ALPRO
SWEETENED)

ALMOND
(ALPRO
SWEETENED)

OAT
(OATLY)

RICE
(WOOLWORTHS
UNSWEETENED)

COCONUT
(MILK LAB)

Energy (kcal)

61

39

24

46

66

34

Protein (g)

3.3

3.0

0.5

1.0

0.1

0.6

Carbohydrate (g)

4.7 lactose

2.7

3.0

6.7

14.0

3.0

of which simple
sugars (g)*

0.0

2.5
Added fructose

3.0
Added sucrose

4.1

9.5

2.6
Added sucrose

Fat (g)

3.3

1.8

1.1

1.5

1.2

3.7

Calcium (mg)

119

120

120

120

0.4

–

Vitamin B12 (ug)

0.4

0.4

0.4

0.38

132

–

Note: Information on the nutritional composition taken from manufacturers’ labels.
Cow’s milk nutritional data from MRC Food Composition Tables (1991).25
* This includes added sugars and the natural sugars found in fruit or grains – including glucose, sucrose and fructose. Total carbohydrates comprise complex carbohydrates, dietary fibre and simple sugars (both added and naturally present).

nutrient bioavailability may considerably vary.21 No plant-based
drinks should be used as a substitute for cow’s milk in children
< 24 months old; however, they can be used in cooking.23
Rice-based beverages are rich in simple sugars, so energy is
readily available; however, these contain fewer lipids (especially
polyunsaturated fatty acids) and proteins than cow’s milk.19
Furthermore, high levels of arsenic have been detected in rice
drinks used by children, as recently pointed out by the European
Society for Paediatric Gastroenterology Hepatology and
Nutrition’s (ESPGHAN) Nutrition Committee. It is recommended,
therefore, that the consumption of rice-based drinks be avoided
in babies and younger children.24 Oat drink has a lower amount
of fats, proteins and calcium than cow’s milk; however, this has
a better micronutrient profile than other plant-based beverages.
But it contains phytic acid, which interferes with some nutrients’
absorption.22 Table I compares the nutritional composition of cow’s
milk and some plant-based beverages available in South Africa.

NUTRITIONAL CONCERNS ABOUT VEGAN DIETS AND
ALLERGIES

A poorly planned vegan diet can increase the risk of stunted
growth and micronutrient deficiencies, particularly iron,
zinc, calcium, Vitamin B12 and omega 3 fatty acids such as
docosahexanoic acid (DHA).26 The combination of veganism
and food allergy brings about greater concerns related to
adequate micro- and macronutrient intakes that warrant careful
consideration and monitoring.

MICRONUTRIENTS TO CONSIDER

IRON
Typical vegan diets often include many iron-rich foods, including
lentils, tofu (soya), chickpeas, nuts, seeds and grains. However,
unlike iron from animal sources – haem iron, which is readily
absorbed – non-haem iron from plants has poor bioavailability
and lower absorption, due to high phytate and polyphenol
levels.26,27 Vitamin C may enhance the absorption of non-haem
iron.27 Plant-based sources of iron must also be consumed in
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larger portions than animal-based sources in order to meet
needs. Moreover, many vegan sources of iron, particularly
soy, nuts, sesame seeds and lentils, are also common food
allergens.6,26
ZINC
Zinc, like iron, has poor bioavailability, especially in a vegan
diet.27 Vegan sources of zinc include soy and other legumes,
nuts, seeds and whole grains as well as fortified cereals;
therefore, particular attention is warranted when working with
vegan children who must avoid these foods due to allergy.26
CALCIUM
Calcium is a vital mineral for bone mineral density (BMD)
development, but it is obtained predominantly through dairy
products, which are notably absent from the vegan diet.26
Numerous calcium-fortified alternatives to dairy products
are available, and calcium is also found in most green leafy
vegetables (preferably those with low levels of oxalate as it
inhibits absorption), sesame seeds, almonds, tofu and dried figs.23
However, almonds, soya and sesame are common allergens.6
In a Dutch study, adolescents who had followed a vegan-type
diet in early life had significantly lower BMD in adolescence.
These differences were not explained by current calcium
intake, suggesting that early life is a critical window for BMD
development.28 Caution is therefore warranted to ensure that
young vegans consume adequate levels of calcium to maximise
their BMD. This need for caution is emphasised in a recent metaanalysis, which studied the impact of vegetarian and vegan diets
on BMD and fracture risk. Compared to omnivores, vegetarians
and vegans had a lower BMD, and vegans also had higher rates
of fractures.29
VITAMIN B12
Vitamin B12 is perhaps the most common concern for those
following a vegan diet, as it is found almost exclusively in food of
animal origin; therefore, supplemental Vitamin B12 may be an
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option for those following a plant-based diet.30 Many plant-based
beverages are fortified with Vitamin B12 and can be readily
incorporated into the diet. Notably, most plant-based ‘milks’ are
not intended as a primary beverage until at least two years of
age, as they are often low in calories and/or fat and may not
be (adequately) fortified to meet infants’ needs.23 Children and
adolescents following a vegan diet show significantly lower B12
intake and serum vitamin B12 concentration levels compared to
omnivore peers.26
OMEGA-3 FATTY ACIDS
Omega-3 fatty acids demand special attention in the vegan diet,
more so during pregnancy, lactation, infancy and childhood. The
inclusion of vegan, omega-3-containing foods, such as walnuts,
ground flax seeds, ground chia seeds, canola and pumpkin
seeds, is advisable.30
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CONCLUSION

Plant-based diets are increasing significantly. Novel plant
protein sources play a role in improving the quality of the
vegan diet; however, the incidence of allergic reactions to
these protein sources is increasing and needs to be explored.
The combination of veganism and food allergy raises greater
concerns related to dietary restrictions, which can lead to
inadequate micro- and macronutrient intakes. It therefore
warrants careful consideration and monitoring. Allergy testing
may be necessary to finding suitable alternatives for allergic
vegans, and dietetic input is vital to ensure nutritional adequacy.
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ABSTRACT

A 40-year-old female was previously diagnosed with asthma and rhino-conjunctivitis due to pollen sensitisation and food
allergy to several fruits and nuts. She had two episodes of itching and generalised urticaria after the ingestion of olive
fruit, one as a natural edible food and the other after eating a pizza. We could see differences in a skin-prick test, and
immunoblotting results, depending on the stage of ripeness of the fruit. The main allergen implicated was the non-specific
lipid transfer protein, Ole e 7. The patient had also had many episodes with other lipid transfer protein fruits/nuts, so we
can define it as a lipid transfer protein syndrome. We present a clinical case of olive fruit allergy in the context of a lipid
transfer protein syndrome. We could demonstrate by in vivo and in vitro means that the main allergen responsible for
the reactions was Ole e 7, a lipid transfer protein. A previous pollen sensitisation to Oleaceae family is not necessarily
required. We could also observe differences in sensitisation according to the stage of ripeness of the fruit.
Keywords: olive fruit, lipid transfer protein, lipid transfer protein syndrome, Oleaceae, food allergy

INTRODUCTION

T

he olive is the oldest and most important cultivated tree in
Europe, with centuries of history behind it. It is grown mainly
in the Mediterranean countries (including southern Europe,
North Africa and the Middle East), but nowadays its cultivation
has extended to other countries such as America, Australia and
China. South Africa also has extensive plantations of olive trees,
mainly in the Western Cape, which has a Mediterranean climate,
and the production of olive oil is increasing annually.
Olive pollinosis is one of the leading causes of allergic rhinoconjunctivitis in southern Europe. The olive tree belongs the
Oleaceae family, which includes other common trees such as
ash (Fraxinus excelsior), privet (Ligustrum vulgare) and lilac
(Syringa vulgaris). However, olive tree fruits are rarely involved
in food-allergic reactions, despite their common consumption in
these countries.

CLINICAL CASE

A 40-year-old female patient was previously diagnosed with
rhino-conjunctivitis and asthma due to sensitisation to different
types of pollen – mainly grasses and weeds. She also had
food allergy (with several clinical symptoms varying from oral
allergy syndrome (OAS) to nausea, vomiting, itching and
urticaria) with some nuts (peanuts, sunflower seeds and nuts),
beer and chamomile. For some time now she has refused to
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eat Rosaceae fruits (peach, apple) because of oropharyngeal
itching and digestive symptomatology. She was positive to lipid
transfer protein (LTP) extract in a skin-prick test (SPT) (ALK
Abelló commercial extract).
The patient consulted us because, after eating olive fruit, she
had two episodes of generalised itching developing into a
clear and extensive urticaria. She did not report other general
symptomatology. Both episodes were treated successfully with
antihistamines. The first episode occurred after eating natural
edible green olive fruits and within minutes the symptomatology
began. The second episode occurred after eating a pizza
containing olive fruits.

METHODS AND RESULTS

We decided to study her Oleaceae pollen sensitisation status
and, of course, the olive fruit food allergy, including a possible
LTP sensitisation. It was not the purpose of this study to reflect
on previous multiple sensitisations the patient had, although
some interesting connections will be alluded to later in the article.
Written informed consent was obtained from the patient in order
to do all the in vivo and in vitro techniques, as described below.
First, using commercial extracts provided by ALK-Abello, we
performed an SPT to some Oleaceae trees, olive and ash. We
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could not test privet because no commercial extract is available.
The results were a positive 4 mm papule with erythema to
both olive and ash pollen extracts. This reflects a low level of
sensitisation.
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Second, we supplied or complemented the cutaneous test
by measuring specific IgE (ImmunoCap System, Uppsala
Sweden) to several of these aeroallergens and to some specific
recombinant allergens of olive. The results were as follows:
• Specific IgE to olive: (Olea Europea): 2,89 kU/L
• Specific IgE to ash (Fraxinus excelsior): 2,3 kU/L
• Specific IgE to privet (Ligustrum vulgare): 1,73 kU/l
• Specific IgE to rOle e 1 (main allergen to detect sensitisation
to Oleaceae): negative.
• Specific IgE to rOle e 9: negative
• Specific IgE to rOle e 7 (LTP): 13,40 kU/L.

25
20
15
10

Not all of the individual recombinant allergens of olive could be
tested because they were not all available.
Third, we did a prick-by-prick test with the fresh food implicated
in the allergic reaction. We tested different olive oils, green and
black olive fruits (Jolca var manzanilla, a commercial registered
trademark, which was the one the patient had the reaction with),
and we also tested the liquid in which the olives were conserved,
which is mostly salt water. Three control subjects showed a
negative test with the extracts.
The results were that the oils tested negative, which was also
the case with the black olive fruit (which surprised us). But we
had an intense positive reaction to the green olives and with the
liquid in which they were conserved, as seen in Figure 1.

Figure 2: Results of immunodetection with the olive fruit var manzanilla
extracts: 1. Mixture of olive fruit extract + negative control; 2. Black olive
fruit extract + patient serum; 3. Green olive fruit extract + patient serum.
On the right, the position of the molecular weight markers is indicated.

a molecular weight similar to LTP, we consider this to be an LTP
syndrome.
In order to prove that the patient has an LTP syndrome, we
undertook an ImmunoCAP to detect the specific IgE to several
known LTPs (ImmunoCap S-250 System, Uppsala Sweden). A
PR-10 control was used, specifically IgE-ImmunoCap 250. The
results were as follows:
• rPru p 3 (peach LTP): >100 kU/L
• rCor a 8 (hazelnut LTP): 8,72 kU/L
• rAra h 9 (peanut LTP): 83,9 kU/L
• rMal d 1 (apple PR-10): 0,09 kU/L
• rMal d 3 (apple LTP): 97,9 kU/L
• rJug r 3 (nut LTP): 15,53 kU/L.

LITERATURE REVIEW

Figure 1: (Aceit. N: black olive; Act-Liq: liquid from green olive product;
Act Ver: green olive liquid of conservation)

Fourth, we performed an immunoblotting and IgE detection
provided by ALK Laboratory. Owing to the shortness of this
article, we will not explain the whole immunoblotting technique,
which can be consulted elsewhere.
The results of the immunoblotting were a unique band where
specific IgE binding to the green olive fruit is detected. The band
has a molecular weight of approximately 10 kDa, which may
indicate that is in a non-specific (ns) LTP (LTPs 7–9 kDa). As the
patient has a detected specific IgE to Ole e 7, and a band with
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We performed a Medline search up to June 2020, looking for
olive fruit allergy and olive LTP. There were only a few articles
on this subject and only six cases have been reported reflecting
olive fruit allergy. Some cases describe contact dermatitis or
even occupational asthma, but this is not the purpose of our
study and review.
The food reactions described range from a simple OAS to clear
anaphylaxis, though the main reaction described was itching and
generalised urticaria. Regarding olive pollen sensitisation, the
patients vary from no sensitisation at all to monosensitisation to
Oleaceae or even polysensitisation to several types of pollen. Also,
some of them had reactions to other foods but others did not.
The articles with the clinical cases of food allergy to olive fruit,
together with the main characteristics of each case, are detailed
chronologically in Table I.
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TABLE I
1. 2004. Azofra describes a 19-year-old female patient suffering an
anaphylaxis episode after natural olive fruit ingestion. The patient was not
sensitised to olive pollen.1
2. 2007. Enrıquez-Matas et al describe anaphylactic shock in a five-year-old
boy sensitised to LTP of Artemisia pollen (Art v 3) and peach (Pru p 3).
Specific IgE to Ole e 1, 7 and 9 were negative. He had a previous reaction
with other foods, and also has sensitisation to olive pollen.2
3. 2009. Ünsell et al describe a 28-year-old man who presented with palatal
itching and generalised urticaria following ingestion of olive three years
after being diagnosed with olive pollinosis. He did not experience allergic
symptoms to fruits other than olive drupes.3
4. 2011. Feo Brito reports on a 16-year-old teenager sensitised to several
pollens (including i), and foods, who developed pruritic wheals on the
arms and upper part of the thorax associated with severe retrosternal
pain and moderate dyspnoea 20 minutes after eating olives. The patient
had previously followed immunotherapy (IT) to a mixture of pollens,
including olive, for five years, and they consider there to be a relationship
between IT and the olive fruit reaction.4
5. 2012. Alvarez-Eire et al showed us a 21-year-old woman who reported
three episodes of oropharynx and palms itching, cough and dyspnoea, a
few minutes after eating a snack containing olive fruits. The patient was
allergic to olive pollen. They suspected oleoresins as the cause of the
reaction, especially the lipoprotein fraction, although they could not detect
Ole e 7 positivity. They detected a different band in immunoblotting with a
molecular weight of 16–24 kDa, from oleoresins, but different from that of
the classical 10 kDa band of LTP.5
6. 2015. Hajer Racil from Tunisia reports on a 48-year-old male, previously
sensitised to olive pollen, who experiences generalised itching and
urticaria after eating natural edible olive fruits. He had no other known
food allergies.6

DISCUSSION

As a primary conclusion, this patient has an LTP syndrome. In
vivo studies with a positive SPT were positive to LTP extract.
In vitro she demonstrated LTPs from Rosaceae and nuts, as
shown by the specific IgE studies. She also has a specific IgE
to Ole e 7, and a positive immunoblot to green olive fruit extract,
with a band near 10 kDa molecular weight (approximately the
molecular weight of LTPs).
LTPs are antigens involved in allergic reactions to pollens, latex
and plant foods.7 They are highly resistant to heat or digestion
because of disulfide bonds. There is a high structural homology
among the different types, which results in broad cross-reactivity.
LTP syndrome is defined as allergy to two or more vegetable
foods with no taxonomic relationship between them. This is
demonstrated in our patient, who has specific IgE against LTPs
from Rosaceae fruits, nuts and olive fruits.

greater percentage of LTP than the endocarp, as, for instance,
occurs in peach. This could explain the positivity seen with the
liquid in which green olive fruits were packed. Besides, patients
with olive fruit allergy do not react adversely to olive oil, because
LPS is denatured during the process of production.
In the Mediterranean area, the main fruit responsible for LTP
sensitisation is peach (Pru p 3). But there are clear patterns of
food sensitisation depending on the geographical area. Some
other important LTP sensitisers in Spain are Art v 3, Pla a 3 or
Par j 2.
To date, 14 allergens have been described in olive, Ole e 1 being
the most important of them, and therefore it is used as a marker
of Oleaceae sensitivity.8,9 The main sensitisers implicated in
food allergy are:
• Ole e 2, a profilin, has been described in OAS.
• Ole e 7 is the LTP from olive. Is has been associated with
anaphylaxis to several plant foods derived from Rosaceae,
Cucurbitaceae, Actinidiaceae and nut, but not specifically
with olive fruit.10 Some authors state that Ole e 7 could play a
role as a primary sensitiser in regions with high exposure to
olive pollen; leading to the peach LTP sensitisation.11 But this
is not the case in this instance, because the patient had low
sensitisation to Oleaceae, as demonstrated by the negative
value of Ole e 1. In our region, which lies in the north of
Spain, there are no olive cultures, though we have frequent
exposure to Ligustrum or ash.
Another important olive allergen is the thaumatin-like protein
(TLP), Ole e 13. It has been studied in the processing of raw
olive fruits, and Torres et al12 conclude that IgE-reactive TLP is
not present in edible olive. Patients allergic to olive pollen are
not sensitised to TLP and, therefore, they are not expected to
be at risk of food allergy to olive fruit or TLP plant sources. TLP
Ole e 13 has been described as a cause of occupational asthma
and rhinitis in olive mill workers.13 In our patient we could not
detect in immunoblotting the typical thaumatin band, which has
a molecular weight of about 24 kDa.
Ripening – seen as a darker colour (see Figure 3) – increases
lipid (future oil content).14 However, we have no clear explanation
for why we had a negative response to an SPT or immunoblotting

Because of LTPs’ resistance to heat and enzyme digestion, it is
possible that our patient had symptoms with the olive fruit that
had either directly ingested or previously heated, as in the case
of the pizza topping. LTP food allergy is known to be enhanced
by several co-factors, such as exercise, alcohol or NSAIDs
intake. None of these co-factors seems to be implicated in this
patient’s episodes.
The peel (exocarpe) of olive fruit is also known to contain a

Figure 3: Ripening stages of the olive fruit modified from Victorino
Vega (Investigator of IFAPA de Cordoba (Spain).15
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with black olive fruits, differently from the positivity seen with
green olive fruits. Unzel et al had positivity in their study to both
green and black olive fruits, but they could not demonstrate
LTP sensitisation in their patient. It is possible that the ripening
modifies the content of LTP; alternatively, the method of
manufacture or the variety of the olive fruit can be a possible
explanation.
We are the first to demonstrate Ole e 7 as the main allergen
responsible for olive fruit allergy, a possibility suspected in some
of the articles listed in Table I, but never demonstrated before.
The mechanism of food sensitisation as described by Zuidmeer
and Van Ree16 could be:
• a primary sensitisation to the food by LTP without pollinosis;
or
• a primary sensitisation to LTP from pollen; or
• co-sensitisation to LTP from pollen and food sources.
In our case, the patient had no clear sensitisation to olive pollen,
as confirmed by the negative Ole e 1 result. Our region in Spain
has no olive tree culture. We therefore hypothesise that the third
mechanism of co-sensitisation is applicable to our patient’s olive
fruit allergy.

CONCLUSION

Olive fruit is a possible cause of food allergy, especially in
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countries where the consumption of olives is high. We were able
to demonstrate for the first time that it is due to LTP sensitisation,
with Ole e 7 being the main allergen implicated.
Sometimes allergy to olive fruit coexists with other LTP
sensitisations, with food allergy to Rosaceae or nuts, therefore
being part of an LTP syndrome. Because LTP is heat-resistant,
we can find cases not only after the direct ingestion of natural
edible fruits but also with some heated foods, such as pizza.
This is also first reported in our study.
A previous olive pollen sensitisation may not be important, as is
shown in our case and in others previously reported. This could
also explain the low number of cases reported even in countries
with high olive pollen sensitisation.
We think that in this case the digestive route of sensitisation
and co-sensitisation with other LTP seems to be much more
important than the previous existence of pollinosis. The ripening
of the fruit as well as the manufacturing, or even the variety of
the fruit, can, of course, alter the clinical response.
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ABSTRACT

The increase in global pet ownership has led to the pet-care industry’s growth, making pet grooming an occupation that has
seen considerable growth. Yet, little is known about their occupational environment, exposures and the associated health
effects. Veterinary workers may be the most closely comparable group, owing to their similar occupational exposures.
This review explores both the comparable biological, chemical and other hazards identified in veterinary practices and
their impact on the health of veterinary workers; it also considers how research findings among these workers may help
to determine the direction in which studies among pet groomers must focus. Studies reported on the following: veterinary
workers have a high prevalence of sensitisation to animal allergens and latex, which lead to both respiratory and skin
effects such as asthma and contact dermatitis. Zoonotic infections among veterinary workers are also common. Research
on respirable dust and bioaerosol exposure among veterinary workers is still limited, but current evidence from veterinary
and pet-grooming establishments shows the need for further investigation. Other physical, ergonomic and noise hazards
need to be investigated further in pet-grooming settings. Inadequate training on health and safety aspects and poor
personal protective equipment use was observed in veterinary workers and pet groomers. The need for more research
among pet groomers is necessary, as there seems to be little to no information on a variety of occupational exposures and
their health effects. Future studies need to focus on the environmental conditions, hazards and also on workers’ health
and prevention strategies.
Keywords: pet groomers, pet allergy, biological hazards, infectious disease, allergens

INTRODUCTION

P

ets (also known as ‘companion animals’) have become an
integral part of many families globally, leading to an increase
in pet ownership.1,2 It is estimated that 50% of households
worldwide own a cat or a dog.3 According to an American Pet
Products Association (APPPA) survey in 2019, 67% of United
States (US) households own a pet, an 11% increase from when
the survey was initially conducted in 1988.4 Currently, New
Zealand is reported to have the most pets per household in
the world, at 68%.1 High pet ownership in households can be
seen in many other countries worldwide, including South Africa,
which ranks ninth in the world for the most dogs in households.5
The reasons for pet ownership include the owners’ enjoyment,
companionship, security and having them as working animals.6
As with human beings, pets require health and nutritional
care. The pet-care industry is a notable occupational sector,
with occupations in retail (eg sales representatives, product

specialists), veterinary services and other services (eg
groomers, walkers, animal-care workers).7 The global statistics
on the number of people who work in this industry are unknown,
but in 2019 it was estimated that 350 900 people were employed
in this industry in the United States.8
Animal grooming has grown significantly over the past few years
due to the rise in pet ownership.9 However, this occupation has
been around for centuries, with a description of its existence
dating back to the 1800s.10 Grooming is essential to maintaining
an animal’s health and improving its appearance.11 A variety
of animals can be groomed, including companion animals (eg
cats, dogs, horses, rabbits), farm animals (eg cattle) and wildlife
(eg big cats).12 Of these animals, dog and cat grooming are the
most popular. Pet-grooming establishments offer a number of
services, including bathing, cutting, de-matting, cleaning of the
pets (brushing teeth, clipping nails, cleaning ears), massaging
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and pet flea treatments, to name a few.13 This review focuses on
pet groomers (PGs) who service only cats and dogs.
The pet-grooming market has grown significantly over the years
and future projections show even more growth. Reuters projects
that the pet-grooming market will grow to US$358 million by
2025 from US$213 million in 2018 (a 68% increase).14 Despite
the growth in the industry, pet grooming is still not a formal
occupation in some parts of the world. Currently, there is no
requirement for formal training in this field; most people learn the
skill under the guidance of an experienced groomer. However,
various entities in different parts of the world offer training,
and the learners are awarded certifications at the end of the
training period. One such entity is the International Professional
Groomers (IPG), which offers certifications from beginner level
to advanced level.15 Other entities include associations and
training schools, which offer similar training and certifications. In
South Africa, pet-grooming training schools are available, but a
qualification in this field is still optional.
The number of PGs globally is unknown, and this may be due
to the lack of recognition in some countries (informal work) and
the lack of a proper registry. Although there are representative
associations in many countries, an affiliation with an association
is not compulsory, and often only the business owner is affiliated,
and so the exact number of PGs may not be obtained from the
affiliate association. In many countries, this therefore makes
determining the number of people working in this profession
challenging. Nonetheless, some countries do have data on
the number of PGs. New Zealand reported 714 PGs in 2018,
Sweden reported a doubling of dog groomers from 200 in 2011
to 550 in 2018 and, according to Pets Australia, Australia has
approximately 4 000 PGs.16–18 Currently, the number of PGs in
South Africa is not known. Nonetheless, as the number of PGs
increases due to the increase in pet ownership, it is important to
understand these workers’ occupational exposures.

WORK ENVIRONMENT

The pet-grooming environment is often wet, covered with animal
matter (hair/fur, dander and nails), and these are emitted into
the air during the blow-drying process, making the environment
dusty. A study by Stanevich and Romani-Ruby (1997) gave
a glance into the PGs’ work environment. The study was
conducted on seven grooming establishments based in different
settings. These places were often small, grooming spaces often
had limited ventilation, lacked respiratory or skin protective
equipment for grooming activities, and the employees had little
knowledge of the health safety hazards of their occupation.
Furthermore, some of the chemicals used for bathing and flea
treatment had toxic or other adverse health effects.19 No other
report looking at a PGs’ work environment has been published
since 1997. Some of these findings are comparable to those
reported in some veterinary practices. Macedo et al (2017)
observed poor hygiene practices and poor knowledge of health
and safety.20 Poor ventilation in some areas of companion
animal veterinary clinics have also been described by Adidin et
al (2017).21

OCCUPATIONAL EXPOSURES

Workers in the animal-care industry experience more significant
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occupational health risks and hazards than those in human
healthcare.22,23 These include biological, chemical, physical and
ergonomic risks, which can be caused by matter or objects in
the work environment or the animals themselves.22–24 Currently,
most studies looking at the occupational health risks and
hazards among pet-care workers have focused on veterinary
workers. Few studies have been done on PGs; therefore, an
enormous literature gap remains. Veterinary workers’ and
PGs’ work environments are similar, and PGs can also be
employed in veterinary practices. Therefore, a comparison of
the occupational risks and hazards and the inclusion of currently
available data from studies done in PGs’ workplaces, may give
insight into where future occupational health studies on PGs’
need to focus.

BIOLOGICAL HAZARDS

Veterinary practices attend to animals with different needs,
from general check-ups to the treatment of various illnesses.
These animals may carry biological contaminants such as
bacteria, viruses, fungi and parasites, which can be found in
contaminated animal secretions, wounds or animal skin. These
pathogens can be transmitted through direct contact or aerosol
transmission (bioaerosols – organic dust composed of plant,
animal or microbial matter),25 and the contaminants may cause
health effects such as respiratory diseases, allergies, infections,
cancer (due to aflatoxins) and other diseases.26 Workers in
veterinary practices are exposed to biological contaminants in
indoor air for prolonged periods and are considered to have one
of the most high-risk occupations for bioaerosol exposure and
occupational infectious diseases.27 PGs may be comparably
exposed to such biological hazards.

ALLERGIC DISEASE

Veterinary workers and PGs are exposed to various allergens in
the workplace. These allergens may be derived from pets and/or
other substances used in the workplace (eg animal hair), which
can lead to allergic conditions of the skin and/or the respiratory
system.

SKIN ALLERGENS

Skin allergies are elicited by allergens that come into contact
with the skin, triggering various immune responses, which
can result in a skin reaction in a sensitised person. Conditions
include allergic contact dermatitis (ACD), protein contact
dermatitis (PCD), and contact urticaria (CU). ACD is a localised
skin reaction caused by an immune response to contact with
an allergen in a sensitised individual. It is also known as a
Type-IV delayed hypersensitivity reaction, as the cell-mediated
allergic response activates the reaction. Studies among
healthcare workers have identified agents such as disinfectants
(eg formaldehyde and glutaraldehyde), rubber chemicals (eg
thiuram mix), drugs (eg antibiotics) and nickel sulphate to be
the most common triggers.23,28–32 Among veterinarians, animal
allergens, drugs and latex are the most commonly reported
allergens.23,28,29 A study by Nienhaus et al (2005) found that
allergic skin conditions contributed to 32.5% of all the workrelated skin diseases.
Animal allergens and latex are high molecular-weight molecules
which are not commonly associated with ACD. They often
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induce a skin condition known as PCD.33–35 PCD is a Type-I
hypersensitivity (immediate hypersensitivity) reaction and its
clinical presentation resembles that of chronic dermatitis.33–35
Nienhaus et al (2005) found that allergic skin reactions caused
by animal allergens accounted for 15% of the compensation
claims23 and studies reporting on latex-induced allergic skin
conditions among veterinarians reported prevalence rates of
between 5% and 12%.23,36–41

to continuous exposure to a pesticide (pyrethrin) used to kill
fleas on dogs.53 This study was the first published description
of allergic sensitisation in a PG. The study by Pu et al (2016)
provides a glimpse into sensitisation among PGs, and their
findings emphasise the need for further research among this
group of workers. With the frequent use of flea treatments in pet
grooming, the need for further investigation as indicated by Pu
et al (2016) in this occupational group is to be supported.

Another IgE-mediated allergic dermatitis reported among
veterinary workers is CU, which is characterised by a wheal and
flare, consisting of an oedema of the dermal tissue, erythema and
an intense itch upon contact with the allergen.42 A survey done
in Belgium on occupational dermatoses among veterinarians
found that 31% had CU.43 Furthermore, a Finnish registry of
occupational diseases showed that veterinary surgeons were
one of the top occupations reporting occupational CU between
1990 and 1994.44 The leading causes of CU are animal fluids,
dander and latex.45

INFECTIOUS DISEASES

Skin allergies among PGs have not been determined and
warrant investigation, because these workers are regularly
exposed to animal allergens and other chemical allergens that
may be present in pet-cleaning products (eg shampoos).
RESPIRATORY ALLERGENS
Respiratory allergies are an immune response to airborne
substances, which, when inhaled, trigger airway inflammation.
Sources of respiratory allergies among animal-care workers
such as veterinary workers include pet allergens, drugs and
rubber latex.23,39–41 The PGs’ work environment contains both
animal and chemical allergens. However, a literature search on
studies in this work environment yielded limited information.
Allergic sensitisation has been well studied among veterinary
workers, and some studies have focused on workers entering
the work environment. Epp and Waldner (2012) found that 39%
of veterinarian graduates with no prior allergies had reported
developing allergies after starting work.36 Common respiratory
allergic diseases include asthma, allergic alveolitis, wheezing,
rhinitis, conjunctivitis and coughing.46 For the general population,
avoiding pets if sensitised is more likely than for pet-care workers;
moreover, continuous exposure of sensitised pet-care workers
to pet allergens can lead to worsening symptoms.47 Nienhaus et
al (2005) found that allergies to animals accounted for 54.2% of
all lung-disease claims made by veterinarians and their staff.23
Studies among veterinarians have reported prevalence rates
of 15–26% for cats and 7.4–25% for dogs.31,32,48,49 The most
common pet allergen sources include saliva, dander, urine and
serum.50,51
Allergic respiratory symptoms due to latex are reportedly the
second most common allergen among veterinarians.23 Previous
survey studies reported the prevalence among veterinarians to
be between 5% and 20.5%.23,38,39,41,52 Latex exposure among
PGs is currently unknown.
Furthermore, a study by Pu et al (2016) described a lung disease
termed ‘pet-groomers’ lung’ (a work-related hypersensitivity
pneumonitis) in a 61-year-old male PG who had symptoms due

Exposure to zoonotic pathogens is one of the inherent risks of
working with animals. Zoonotic diseases have been reported
among animal-care workers such as veterinary workers,
and the prevalence is notably high, with survey studies and
diagnostic studies indicating prevalence rates of between 4%
and 90%.23,36,39–41,48,54–58 Langley et al (1995) found that 27% of
veterinary workers had acquired at least one zoonotic infection
during their career.41 Zoonotic infections can be caused by
viruses, bacteria, parasites or fungi.23,36,41,45,48,59 Baker and Gray
(2009) determined that veterinarians were at increased risk of
acquiring specific zoonotic pathogens, including:
• Brucella species;
• Coxiella burnetii;
• avian and feline Chlamydia psittaci;
• swine and avian influenza A-virus;
• methicillin-resistant Staphylococcus aureus (MRSA); and
• swine hepatitis E-virus.60
PGs have similar exposures to those of veterinary workers
who work with companion animals. Yet, a current search on
the prevalence of zoonotic diseases among PGs yielded
no publications relating to PG infection. Pets are often taken
to grooming establishments when they require cleaning and
therefore PGs may even be at greater risk of acquiring a zoonotic
infection, as the pet-grooming process (ie washing, drying and
cutting) may lead to greater dispersal of the pathogens into the
environment. Gould et al (2020) investigated the identification
of meticillin-resistant Staphylococcus species in pet-grooming
salons. They isolated meticillin-resistant coagulase-positive
staphylococci in 12 of the 19 salons (63.2%). The most common
source of the meticillin-resistant Staphylococcus species
were clipper handles, clipper blades and grooming leads and
leashes.61 Although their study focused on the spread of the
infections among the pet population, this study gives insight
into the possible spread of these pathogens to the grooming
staff and pet owners.61 Studies investigating zoonotic infection
prevalence among PGs need to be established.

TOXINS

Some organisms present in the work environment produce
harmful toxins that may lead to specific health effects. These
include endotoxins and β(1–3)-Glucans. Endotoxins are
released during bacterial cell growth and after cell lysis.27,62,63
A major component of the gram-negative bacteria cell wall,
endotoxin is a biologically active material with strong proinflammatory properties, affecting numerous human organ
systems and disrupting both the humoral and the cellular
mediation systems. Occupational exposure to endotoxin as a
bioaerosol has been linked to airway disease; exposure to very
high levels of endotoxin has been shown to cause organic dust
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toxic syndrome (ODTS – a non-allergic inflammatory reaction
associated with flu-like symptoms).58,64,65 Endotoxin is a wellknown cause of occupational disease: studies done in different
occupational settings (eg farming, animal-feed industry, abattoirs,
the fibreglass industry, the waste and compost industry) have
shown an association between endotoxin exposure and certain
health effects, including chronic airway obstruction, reversible
asthma, increased airway responsiveness and other respiratory
symptoms (eg bronchitis).64 Exposure to endotoxins has also
been reported in laboratory animal workers and veterinary
workers. A study by Pacheco et al (2003) looking at endotoxin
exposure among laboratory animal workers found endotoxin to
be significantly associated with chest, nasal and skin symptoms
among non-mouse-sensitised workers working with mice.66
Samadi et al (2010) found endotoxin levels to be low; however,
its effect on the companion animal-hospital workers was not
investigated further.58,67 Our literature search did not yield any
publications reporting on endotoxin exposure among PGs.
Another common bioaerosol reported in certain work
environments is (1–3)-β-D-Glucans. These are glucose
polymers that form part of the cell wall of moulds, yeast, certain
bacteria, some plants and algae.64,68 (1–3)-β-D-Glucans are
released into the air after cellular decomposition, at which time
they can induce adverse health effects similar to those seen with
endotoxin exposure. These include inflammatory responses,
immunosuppressive effects and respiratory symptoms.27,68 A
study by Samadi et al (2011) on the exposure of caretakers,
veterinarians and veterinary students to dust, endotoxins and
(1–3)-β-D-Glucans ruminant found the levels of endotoxin and
(1–3)-β-D-Glucans to be substantial, particularly in poultry
clinics.69 To our knowledge, (1–3)-β-D-Glucan exposure has not
been investigated among veterinary workers and PGs who work
with companion animals.
There is still a knowledge gap regarding the effects of respirable
dust among both companion animal workers and PGs. This is
due mainly to limited research among these groups of workers.
In addition, in the available studies, the measurements of
respirable dust and the respective contaminants are compared
to the limits set in the regulation and/or the recommended limits
set by the relevant country or certain organisations. Some of
these limits are based on indoor office environment conditions
and not on occupations that may be exposed to elevated levels of
indoor respirable dust.70 A case study by Stanevich and RomaniRuby (1997) assessed PGs’ exposure to respirable dust. They
found that dog groomers had a higher exposure to respirable
dust when compared to office workers. The authors also found
no difference between respirable dust measurements based on
the tasks, with clipping having a mean of 0.13 mg/m3 versus
bathing, drying and brushing with a mean of 0.14 mg/m3.19 Since
then, no other study has been done looking at respirable dust
and its components among PGs – but the findings in this study
indicate the importance of research among these workers.
Future studies need to assess PGs’ exposure to bioaerosols
and measure the concentration of the different contaminants in
the environment and their effects on their health.

CHEMICAL HAZARDS

Chemicals used widely in veterinary practices for treatment,
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cleaning and disinfection purposes include drugs, anaesthetics,
pesticides, soaps, shampoos, detergents and disinfectants (eg
glutaraldehyde).28,39,71 This section focuses solely on chemicals
that are common to both PGs and veterinary workers: soaps,
detergents, shampoos, pesticides and disinfectants.
Soaps and detergents are used to remove dirt from surfaces,
textiles, solids and skin. These chemicals have been
associated mainly with irritant contact dermatitis (ICD)72 –
soaps and detergents being a common cause of ICD among
veterinarians.73 However, ACD to perfumes, colouring agents
and preservatives in soaps and detergents has been reported.
Compounds in soaps and detergents associated with ACD
include surface-active compounds (eg lauryl ether sulphates
and sodium lauryl sulphate, cocamidopropyl betaine) and
preservative agents (isothiazolinone derivatives, quaternium 15
and formaldehyde).74
Veterinary practices use disinfectants regularly in order to
prevent the spread of infectious diseases. These chemicals
are used to kill microorganisms and they are often applied to
non-visibly soiled surfaces. Those commonly used in veterinary
practices include aldehyde compounds, alcohols, chlorinebased compounds, quaternary ammonium compounds,
phenols, iodine compounds, biguanides and oxidising agents.
Some of these chemicals are known to cause ICD and irritation
to the eyes of those exposed; these include aldehydes, chlorinebased compounds, phenols and quaternary ammonium
compounds.75 A study by Jeyaretnam et al (2000) reported that
20% of respondents reported that disinfectants such as iodine,
quaternary ammonium compounds, glutaraldehyde (aldehyde
compound) and chlorohexidine (antimicrobial) caused
dermatitis, headaches and dyspnoea. In addition, formalin and
glutaraldehyde were associated with nose irritation, watery eyes
and respiratory problems in 10% of the respondents.40
Currently, there are no studies describing the use and effects of
soaps, detergents and disinfectants on PGs. However, the use
of cleaning and disinfecting products in their workspaces has
been described.19 Research into the effects of these chemicals
among PGs needs to be undertaken.
Pesticides are another commonly used chemical in veterinary
practices and pet-grooming establishments. Pesticides are
crucial in controlling insects (eg fleas), parasites and other
pests that may cause disease and discomfort to animals.76 In
dogs, the most commonly used include organophosphates and
carbamates, pyrethrins and pyrethroids, insect development
inhibitors, amitraz, avermectins and chlorinated hydrocarbons.
Of these, pyrethrins and pyrethroids are considered safer due
to their low toxicity and selective action. For this reason, these
agents are available in many dog-cleaning products, including
shampoos, but not in cat products, as pyrethrins and pyrethroids
are toxic to cats.76,77 Jeyaretnam et al (2000) showed that
22% of the veterinary respondents reported that pesticides or
organophosphates (eg asuntol and fenthion) and flea sprays and
rinses caused nausea, skin allergy and headaches.40 Stanevich
and Romani-Ruby (1997) found that PGs used a wide variety
of tick and flea dips, and shampoos, to control fleas in dogs.
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These ranged from non-toxic herbal products to highly toxic
pesticides such as petroleum-based chemicals, malathion and
other cholinesterase-inhibiting products.19 In addition, in both
veterinary workers and PGs, it has been observed that some
workers would use pesticides without using personal protective
equipment (PPE).19,41

OTHER HAZARDS

Animal-care workers experience other hazards in the workplace,
including physical, ergonomic and noise hazards. Animal-care
workers are at high risk of being physically injured at work. One
of the most common causes of physical injury is an animalrelated injury (eg animal bites, scratches and strikes). Previous
studies estimate that 50–67% of veterinarians and 98% of
veterinary technicians had experienced an animal-related injury
at some point in their careers.22,23 The prevalence of animalrelated injuries reported in the literature ranges from 8% to
78%, with cats and dogs being the most reported cause of the
injuries.22–24,40,41,71 In a study by Fowler et al (2016), 30.8% of
accepted animal-related injury claims were filed by the grooming
and other services workers and 69.2% were filed by veterinary
clinic workers. Among these, dogs were the common source
of injury among the grooming and other services workers, with
57.6% of claims, while cats were the common source of injury
among veterinary clinic workers, accounting for 63.1% of their
claims.22–24,40,41,71 However, the exact number of PGs affected
cannot be determined, as they were grouped with other workers.

Ergonomic hazards are also important because often animalcare workers lift and move heavy animals.20 Stanevich and
Romani-Ruby (1997) reported on ergonomic problems among
dog groomers. They noted that the groomers applied stress
to different parts of their bodies throughout the day. Groomers
would bend and stretch over dogs during the various grooming
processes and the constantly use their hands when operating
the various grooming tools.19 Since then, no other study has
reported on ergonomic hazards among PGs. A study by Macedo
et al (2018) on the occupational risks faced by small animal
veterinary clinics found that ergonomic-related risks were the
second (33%) most reported risk behind biological-related
risks (49%). Other causes of ergonomic injuries were awkward
posture while performing certain tasks such as surgery and
ultrasound.
Several studies have reported noise levels in pet-grooming
establishments. Stanevich and Romani-Ruby (1997) reported
on higher noise levels (65–88 dB(A)) among the dog-grooming
establishments due to blow dryers. However, they were lower
than the recommended limit of 90 dB(A) set by the Occupational
Safety and Health Administration (OSHA) standard for an
eight-hour workday for occupational noise exposure.19,78 In
South Africa, the noise exposure limit is 85 dB(A).79 Among
veterinarians loud vocalisation by animals and the banging of
cages by animals have also been reported to lead to hearing
impairment.39 Monitoring noise levels is important, as long-term
exposure to high noise affects hearing.78

TABLE I: CAUSATIVE AGENTS OF OCCUPATIONAL DISEASES AND INJURIES REPORTED AMONG
VETERINARY WORKERS OR PGs IN THE LITERATURE
OCCUPATIONAL DISEASES AND INJURIES

CAUSATIVE AGENTS REPORTED

REPORTS
ON PGs

REPORTS ON
VETERINARY
WORKERS

Bacteria, viruses, parasites and fungi

NPD*

Yes

Irritant contact dermatitis (ICD)48,80,81

Chemicals, drugs, disinfectants (formaldehyde), detergents and
animal secretions (urine, amniotic fluid)

NPD

Yes

Allergic contact dermatitis (ACD)23,28,29

Disinfectant components (eg glutaraldehyde), animal allergens
(eg dander and saliva), drugs, rubber chemicals (eg thiurams)

NPD

Yes

Protein contact dermatitis (PCD)23,36,38–42

Animal allergens and latex

NPD

Yes

Contact urticaria (CU)43–45

Animal allergens and latex

NPD

Yes

Asthma23,47,52,82,83

Animal allergens, animal dander, disinfectants, latex

NPD

Yes

Allergies23,31,32,38–41,48,49

Antibiotics, animal allergens, disinfectants, latex

NPD

Yes

Hypersensitivity pneumonitis (HP) ‘pet-groomers’ lung’53

Pesticide (pyrethrin), dander, shampoos

Yes (journal
article and web
pages)

NPD

Physical hazards22–24,40,41,71

Bites, scratches and kicks from animals

Yes

Yes

Ergonomic hazards

Awkward posture, bending

Yes

Yes

Blow dryers, animal vocalisation, loud sounds

Yes

Yes

Infectious diseases
Zoonotic diseases23,36,41,45,48,59,60
Skin diseases

Respiratory diseases

Other

Noise hazards

19,20

19,78

* NPD: No published data
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Although some of these hazards have been described among
PGs, the data remain limited and the information currently
available in pet-grooming establishments warrants further
investigation. Table I summarises the occupational diseases
and injuries covered in this review and their reporting among
PGs and veterinary workers.

HEALTH EFFECTS

RESPIRATORY DISEASES
Respiratory diseases have been described among veterinary
workers. A study by Langley et al (1995) found that 20.6% of
veterinarians had reported having experienced respiratory
symptoms when exposed to chemicals such as formalin,
disinfectants, pesticides and drugs.41 These findings have
been corroborated by other studies.39,71 Other reported causes
of respiratory problems among veterinarians are animal
substances such as saliva, dander, urine and fur. These animal
substances are reported to cause several different respiratory
symptoms.71 Reported respiratory disorders include asthma,
rhinitis, sinusitis and hypersensitivity pneumonitis (HP).
Asthma has been reported among veterinarians. Blair and
Hayes (1980) reported that veterinarians’ mortality rates due to
asthma were higher than that of the US general population.47,82
The high asthma incidence among veterinarians was also
corroborated by Lutsky et al (1985), who found the prevalence
of asthma in veterinarians to be three times higher than that
of the controls (16% versus 6%).47,83 Animal allergens are the
most commonly reported causative agents of asthma among
veterinarians.23,47,52 In addition, disinfectants and latex have
also been reported to cause asthma among veterinarians and
veterinary workers.23
A study by Lee et al (2020), determining the incidence of
occupational diseases among 95 veterinary clinic workers
(including PGs), found that PGs and veterinary nurses or
assistants had the highest prevalence of rhinitis at 33.3% (5/23),
respectively. Groomers had reported the third highest (26.7%;
4/19) prevalence of reported conjunctivitis, after veterinary
nurses or assistants (40.0%) and other workers (27.3%). In
addition, asthma was more prevalent among veterinary doctors
(20.0%), than the other veterinary workers.46 Furthermore,
82.6% (19/25) of participants with work-related rhinitis reported
cats worsening their symptoms and 56.5% reported that dogs
caused the same effect. However, sensitisation to animal
allergens was not confirmed by testing.
SKIN DISEASES
Skin conditions are common among animal-care workers, as
they are often exposed to various agents that can affect skin.
These include animal allergens, chemicals, drugs, detergents,
disinfectants, pathogens and water.43,84 Occupational skin
diseases such as ICD, ACD and infective diseases have been
reported among veterinary workers.43,81,84 The cause of CD is
broad and includes chemical, biological and physical agents.
The most common type of CD is ICD. Research of ICD among
pet-care workers remains limited, but current data obtained
from studies done among veterinary workers indicate that ICD
may be notable and requires further investigation. In these
studies, chemicals, drugs, detergents and animal secretions
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were the common causes of ICD.48,80,81 PGs work with water for
extended periods and, currently, the irritant effect of water has
not been described among these workers. Excessive exposure
of skin to water has a damaging effect, which often leads to the
development of ICD.85

HAZARD CONTROL MEASURES

Animal-care workers in general are exposed to an array of
occupational hazards and, among these workers, the challenges
faced by veterinarians attending to different animals (ie pets,
farm animals and wild animals, etc) have been described.75,86
As with hazards from any other occupation, measures have
to be in place to prevent and protect workers against them. To
our knowledge, there has not been an in-depth study into the
occupational hazards encountered by PGs and the measures
to control them. However, as PGs and companion animal
veterinary workers share similar exposures, some of the control
measures that are well established in veterinary practices may
be adapted to a PG’s work environment.
Once hazards in a workplace have been identified, it is
necessary that the exposure is controlled and reduced. This
involves applying the hierarchy of controls, which range from
the most effective to the least effective method of reducing the
health risk to workers: elimination of the hazard > substitution
for the hazard > engineering controls > administrative controls
> use of PPE.75,86
BIOLOGICAL CONTROL MEASURES
Biological agents causing zoonotic infections and allergic
reactions are the most frequent cause of occupational disease
among veterinary workers.23,86 Control strategies for zoonotic
infections include vaccinations (elimination), where possible;
having non-porous surfaces which can effectively be disinfected;
designating areas for work and appropriate waste disposal,
as possible engineering controls. Administrative controls can
include written health-and-safety procedures and PPE (eg
gloves, face protection, footwear and respirators) when all other
control measures are inadequate.75,86
Allergic disease prevention in the workplace can be challenging,
particularly if the worker is allergic to the very animals they
serve. Therefore, the elimination of the allergen and working with
different species may not be possible. Prevention measures may
then include working in safety hoods, performing aerosolisation
procedures, having work clothes (that can be removed when
going home), and using PPE such as respirators, gloves and
gowns.75,86
Most of the prevention measures used in veterinary practices
can be adaptable to PGs’ work environment, with some specific
adaptions (eg all pets to be groomed must have valid vaccination
records).
CHEMICAL HAZARD CONTROL
A number of chemicals used in veterinary medicine such as
pesticides, antibiotics and disinfectants are known to have
effects on the workers’ health, including carcinogenic, toxic,
allergenic and irritative effects.86 The material safety data sheets
(MSDS) of these chemicals need to be followed to ensure that
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they are handled as used appropriately. Alternatively, some of
these chemicals can be substituted for less toxic compounds
(eg disinfectants, pesticides and anaesthetic gases), otherwise
personnel need to be trained in the appropriate use of the
chemicals and PPE (eg respirators and gloves).19,75,86
PHYSICAL HAZARD CONTROL
Trauma is reportedly the most significant cause of physical
injury among veterinarians and their staff. This can be in the
form of scratches, bites from the animals and injuries from the
instruments used. Lifting heavy animals and equipment can lead
to back injuries and strains. Loud sounds from animals (barking,
screaming) and instruments used can lead to hearing loss.
Furthermore, slips and falls, particularly in areas with water and
soaps on the floor (eg the grooming environment) can also lead
to serious injuries.86 Prevention measures should include having
suitable harnesses and rooms to handle aggressive animals
(with adequate exit points) and training personnel in handling
dangerous or large animals. The floor of the work environment
should not enable either veterinarians or groomers to slip; in
addition, suitable footwear should be provided for performing
certain tasks. Noise control may include substituting noisy
machines, installing noise barriers, training personnel in the
use of hearing protection and limiting the time spent in noisy
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CONCLUSION

The rise in pet ownership has led to the pet-care industry’s
growth and as a result the pet-grooming business is expanding.
Yet, it is evident that more research needs to be focused on
PGs’ occupational health and safety, as an extensive knowledge
gap remains. It is evident that PGs are the least researched
of pet-care workers. Studies performed in veterinary settings
seem to provide insight into possible study directions, as these
workers have similar exposures. Such studies must focus on
the environmental conditions and hazards inherent in the petgrooming environment, their effects on workers’ health, and on
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ABSTRACT

The global COVID-19 pandemic has changed the world and healthcare practice. Telemedicine is important in reaching
underserved and rural populations. But it has also become important in limiting the exposure of patients and healthcare
professionals to infection, while at the same time still providing access to healthcare consultations for patients with acute
and chronic conditions.
Keywords: telemedicine, allergy, COVID-19

INTRODUCTION

C

OVID-19 has changed clinical practice considerably.
Patients are reluctant to present to healthcare facilities
for fear of contracting coronavirus infection; doctors and other
healthcare workers are nervous that asymptomatic carriers of
the coronavirus may infect them and therefore prefer to avoid
unnecessary contact with patients. Many doctors closed their
private practices during the initial strict lockdown, whereas others
were available for virtual consultations. Similarly, state hospitals
de-escalated outpatient clinics to free up staff and services for the
expected deluge of COVID-19 patients. At our allergy clinic we
conducted telephonic consultations. Face-to-face consultations
were available to new patients and to those who requested them.
Because children were confined to their homes and therefore not
exposed to viral infections at school, they were generally well and
not disadvantaged by these developments.

ALLERGY PRACTICE DURING THE COVID-19 PANDEMIC

A study published from Turkey surveyed 183 allergists’ practice
during the COVID-19 pandemic.1 Telemedicine was used
by the allergists to manage asthma (73%), chronic urticaria/
angioedema (59%), allergic rhinitis (AR) (53%), atopic dermatitis
(51%), food allergy (48%), drug hypersensitivity (45%), venom
allergy (30%), hereditary angioedema (28%) and anaphylaxis
(22%). Of the participants, 21% indicated that they continued
subcutaneous immunotherapy as usual during the pandemic.
Most of the allergists deferred allergy testing and oral food
challenges. The usual medication for asthma and AR was
continued, but systemic corticosteroids and biological therapy
were discontinued by 34% and 25% of the respondents,
respectively. The majority of the allergists preferred metereddose inhalers with spacers to nebulisers, because of the potential
aerosolisation of the coronavirus, with the risk of transmission of
infection. Almost all of the participants continued subcutaneous
immunoglobulin replacement therapy in patients with primary
immunodeficiencies.
The European Academy of Allergy and Clinical Immunology
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(EAACI) surveyed allergists to determine the tolerability of
allergen immunotherapy (AIT) during the pandemic and whether
any alterations occurred in the AIT schedule.2 This included
sublingual AIT (SLIT), subcutaneous AIT (SCIT) for inhalant
allergies and venom AIT. Of those surveyed, 417 respondents
provided AIT to their patients. Of these, 60% had not initiated
SCIT (40% venom AIT, 35% SLIT), even in asymptomatic
patients; 75% of the respondents continued the AIT for those
patients in the maintenance phase. Sixteen physicians performed
AIT despite patients having early symptoms of COVID-19 and/
or a positive test result for severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2).2

TELEMEDICINE – SOUTH AFRICAN GUIDELINES

Telemedicine is
the practice of medicine using electronic communications,
information technology or other electronic means between
a healthcare practitioner in one location and a healthcare
practitioner in another location for the purpose of facilitating,
improving and enhancing clinical, educational and scientific
healthcare and research.3
In its original conception, telemedicine was designed to provide
remote healthcare services to underserved and rural areas. The
Health Professions Council of South Africa (HPCSA) guideline
requires that
All Telemedicine services should involve a healthcare
provider where there is an actual face-to-face consultation
and physical examination of the patient in a clinical setting.
The consulting practitioner will communicate the information
to the servicing practitioner, who will then provide the
necessary assistance.3
The guidelines further define the consulting and servicing
healthcare practitioners as follows:
• The ‘consulting healthcare practitioner’ refers to the
practitioner who conducts a ‘face-to-face’ interview or
examination with the patient or refers the patient’s information
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to a remote location for further advice or intervention.
• The ‘servicing healthcare practitioner’ refers to the practitioner
who offers advice or intervention or patient information from a
remote location.3

This guideline is only applicable during the COVID-19
pandemic. The HPCSA shall, soon after the end of the
pandemic, inform practitioners of when this guidance will
cease to apply.6

On Thursday, 26 March 2020, just as South Africa was about
to enter Lockdown Level 5, the HPCSA released guidelines,
which stated:
The HPCSA regards telemedicine models in which
healthcare practitioners routinely consult with patients
virtually, that is, directly without the consulting and
responsible practitioner’s physical presence as being in
contravention of its ethical guidelines.4

In the notice dated 3 April 2020, the second clause above was
amended to read:
Telehealth should preferably be practised in circumstances
where there is an already established practitioner–patient
relationship. Where such a relationship does not exist,
practitioners may still consult using Telehealth provided that
such consultations are done in the best clinical interest of
patients.7

The media release emphasised:
The HPCSA does not regard Telemedicine as a replacement
for normal ‘face-to-face’ healthcare but an add-on meant to
enhance access to healthcare for South Africans who are
disadvantaged and outside of the health services reach,
such as specialists.

The Medical Protection Society (MPS) published guidelines
for its members in which it is emphasised that a remote
consultation is permissible, but that the health professional must
be certain that it is in the patient’s best interests and that they
can adequately assess the patient via this means. The patient
must be informed why the telehealth route is being used and the
information must be documented in the clinical records. Ideally,
the patient should be known to the practitioner. If the practitioner
is uncertain, the patient should be referred to an appropriate
facility for a face-to-face consultation.8

Furthermore:
Routine and standard healthcare procedures, especially
face-to-face consultation, physical examination and taking
history from patients must be adhered to. Treatment,
including issuing a prescription based solely on
questionnaires or similar non-personal methods does not
constitute an acceptable standard of care.4
The media release, which emphasised that doctors may consult
remotely only with patients with whom they have a pre-existing
relationship, caused uproar and an outcry among the medical
profession, and the South African Medical Association (SAMA)
called the contents of the media release ‘wrong and dangerous’.5
Some of the reasons quoted include the risk to doctors of faceto-face consultations, the risk to patients who have to travel to
see their doctor and sit in waiting rooms with sick patients, and
the potential perpetuation of inequalities within the healthcare
system by denying patients access to remote consultations.
The HPCSA released two further statements, on 30 March and
3 April 2020, in which they amended their guidelines applicable
during the COVID-19 pandemic.6,7 This was to adhere to the
National State of Disaster proclamation, in which self-isolation
and social distancing were emphasised by both the president
and the Minister of Health. In the release of 30 March, the
following was stated:
• ‘Telemedicine’ is hereby replaced with ‘Telehealth’ which
includes among other things, Telemedicine, Telepsychology,
Telepsychiatry, Telerehabilitation, etc, and involves remote
consultation with patients using telephonic or virtual platforms
of consultation.
• ‘Telehealth’ is permissible only in circumstances where there
is an already established practitioner–patient relationship,
except where Telepsychology and/or Telepsychiatry is
involved, in which case Telehealth is permissible even without
an established practitioner–patient relationship.
• Where practitioners are in doubt whether a Telehealth
consultation will be in the best interest of the patient, they are
encouraged to advise patients to present themselves for a
face-to-face consultation to seek assistance at a healthcare
facility closest to them.

TELEMEDICINE AND ETHICS

The World Health Organisation (WHO) uses the umbrella term
eHealth to define ‘the use of information and communication
technologies (ICT) for health’.9 Telemedicine, a sub-set of
eHealth, is ‘the practice and delivery of healthcare over a
distance using ICT’.10,11
A number of potential ethical issues could arise from the
implementation of telemedicine. According to Townsend et al,
any ethical framework for telemedicine needs to address ‘three
distinct and relevant ethical issues’.11 These issues are:
• the fiduciary nature of healthcare and the changing nature of
the doctor–patient relationship;
• the privacy, confidentiality and sensitivity of health data; and
• the need for informed consent for various aspects of
telemedicine.11,12
THE DOCTOR–PATIENT RELATIONSHIP
In-person clinical encounters are the basis of the doctor–
patient relationship. Early in their training, medical students
are taught the value of a detailed history and thorough clinical
examination. The most valuable clinical teaching is done at
the patient’s bedside. It is also for this reason that the value
of telemedicine is seen as providing medical care in remote
and rural areas and that most guidelines require a pre-existing
relationship between the doctor and the patient. The traditional
doctor–patient relationship is changing, although the doctor’s
primary duty of care to the patient remains unaffected. One way
of addressing the primacy of the doctor–patient relationship in
the context of eHealth is to develop a video-conference ‘faceto-face’ consultation.11 Photographs taken by the patient of their
skin lesions or wounds using their cellular telephones could be
substitutes for actual physical examination. It is essential for the
doctor to give clear instructions to the patient regarding their
responsibilities and those of other members of the healthcare
team in the patient’s ongoing care.11
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PRIVACY AND CONFIDENTIALITY
Patient privacy and the protection of data are of concern when
using technology-based platforms. Patients may be unaware of
who will be able to access their personal medical information.
According to Townsend et al,
the defining feature of eHealth is the significant role played
by data. A necessary consequence is the creation of medical
records, digital images, video and audio files and copious
data, the subject of which is often personal and highly
sensitive. By its nature, telemedicine presupposes that
personal health data freely navigates, and is shared, across
various digital networks within a largely borderless setting;
this is integral to the success of eHealth delivery systems.11
The meaning of privacy and confidentiality may differ between
cultures and societies – this is seen especially in the context
of social media. These issues have to be considered by a
regulatory framework for eHealth; this framework will have to
take legislation such as the Protection of Personal Information
Act 4 of 2013 (POPIA) into account.11
INFORMED CONSENT
Informed consent is regarded as one of the tenets of healthcare
in the westernised setting. It reinforces the ethical principle of
respect for autonomy, and the HPCSA telemedicine guidelines
require it to be obtained in writing. It is, however, rare for health
professionals to obtain informed consent for in-person clinical
encounters.13 What degree of understanding is required for valid
informed consent to be given for a telemedicine consultation?
And how will it work in a multilingual society such as South
Africa? Despite these concerns, any framework for telemedicine
will have to take into account those requirements for consent
that are reasonable and meet basic standards.

TELEMEDICINE DURING THE COVID-19 PANDEMIC

The use of ICT for healthcare consultations during the COVID-19
pandemic aimed to continue to provide a service to patients
while minimising the risk and harm to patients and healthcare
professionals. The HPCSA Telemedicine guidelines are
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extremely restrictive and went through three iterations during
the early days of the pandemic.4,6,7 However, all three of the
guidelines emphasise that they apply only during the pandemic.
They also do not state clearly the HPCSA’s view on face-to-face
consultations, physical examinations and virtual prescribing.
Specifically, the 3 April 2020 HPCSA media release states that
‘telehealth should preferably be practised where a prior patient–
physician relationship exists’.7,14 This could possibly negate the
value of telemedicine.
During the COVID-19 pandemic, contagious patients and/or
healthcare professionals pose a risk to others in face-to-face
consultations. Numerous healthcare professionals became ill and
many succumbed to COVID-19; many of these infections were
acquired in the course of clinical practice. Telemedicine plays a
vital role in protecting the profession and the public from harm;
Townsend argues from a consequentialist viewpoint that its use
should be expanded. In fact, he and his co-authors argue that
it is unethical not to use telemedicine in settings with
limited access, not learn from the experience of others
and not to implement solutions that have been proven to
be effective and appropriate.14

CONCLUSION

The world has changed due to the COVID-19 pandemic,
and healthcare practice has changed with it. Telehealth and
telemedicine are being practised globally, including in the fields
of allergy and asthma. eHealth has the potential to transform
healthcare and access to it, particularly in remote, rural and
underserved areas of the country. However, we need to guard
against denying patients access to in-person consultations if they
require them. As Townsend et al suggest, additional telemedicine
guidelines need to be developed by professional societies or
associations.11 The Allergy Society of South Africa could most
certainly play an important role in developing telemedicine
guidelines for allergy, asthma and primary immunodeficiencies.
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ABSTRACT

Allergology is so much more than ‘itchy noses’. It is a broad sub-specialty which encompasses
immunological ‘mishaps’ in many organ systems. Part of the art of allergology is sorting out the
‘normal’ from the ‘allergic’ from the ‘alternative diagnoses’. The allergist needs to be able to see
through common misperceptions, arrange appropriate tests for the patient in a targeted rather than
a generic way, and recognise patterns of symptoms which can lead to the diagnosis. The allergist
then needs to gently guide the patient into accepting the real diagnosis, and set out management
plans for the long term as well as for acute exacerbations and emergencies. It is one of the few
sub-specialties that deals with the whole patient rather than homing in on a specific organ system.
The variety is stimulating and challenging, as demonstrated by a series of cases in the ‘day in the
life of an allergist’.

INTRODUCTION

When people ask me about the specialty of allergology, I often
comment that I spend as much time ‘disproving’ allergies as I do
‘confirming’ them. Patients (and doctors) like to put a name to
things, and the term ‘allergies’ is a common ‘justification’ used
to explain a wide variety of presentations. One of the important
skills in allergology is to recognise allergies but also to think
laterally and recognise alternative diagnoses, even in someone
who has been labelled ‘allergic’.1
In this part of the series, ‘a day in the life of the allergist’, I have
taken the liberty of condensing some of interesting cases which
I have seen in the past eight weeks (January–February 2021)
into a ‘day’. Two themes have come to the fore: management
strategies in chronic itch/urticaria and conditions simulating
asthma.

PART I: OF ITCHING AND URTICARIA …

CASE 1
A 21-year-old university student came to see me for the third
time in three months. He had been diagnosed with cholinergic
urticaria (CU) – a sub-type of the chronic inducible urticarias –
brought on by a rise in body temperature or sweating. He had,
for the preceding six months, experienced recurrent episodes
of a sudden onset of small, intensely itchy hives, whenever he
started any form of exercise (even walking up a flight of stairs)
and when he became upset/angry (‘emotional’). This had
become rather troubling as he was not able to participate in any
form of physical activity, was unable to take a warm shower and
felt awful whenever he became upset, anxious or irritated. Since
he had started consulting me three months previously, we had
tried a combination of high-dose rupatadine (20 mg twice daily)
with montelukast 10 mg daily and ketotifen 2 mg at night.2 He
had tried a variety of other antihistamines, up to four times the
recommended daily dose, without significant effect.
Today we needed to try something different. He was reluctant
to start omalizumab because of financial and time constraints.
100

Figure 1: Photograph
depicting the typical small
hives of cholinergic
urticaria

Our next port of call was propranolol, a beta-blocker. We started
at 20 mg twice daily and moved up to 40 mg twice daily.3 We
continued the rupatadine and montelukast. When we had to
review his blood pressure and pulse two weeks later, he arrived
with a gleeful grin, reporting a significant improvement in the
symptoms. He had even had a pillow fight with his flatmate and
had not developed hives or itching! And he tolerated a warm
shower afterwards! This had not happened for a while.
Comment: One theory of the pathogenesis of CU is that
increased sympathetic tone stimulates the post-ganglionic
cholinergic fibres, leading to mast cell granulation. In such cases
a beta-blocker may be a very useful addition to antihistamines
and antileukotrienes.
CASE 2
Hot on the heels of the 21-year-old patient with chronic urticaria
was a 12-year-old girl with a six-month history of recurrent,
severe urticaria and angioedema when showering, swimming
and exercising. She was completely disheartened as her dream
was to play waterpolo for her school – an impossible activity,
given her urticaria. During the COVID-19 lockdown we had done
some telephonic consultations and also prescribed regular high-
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dose rupatadine, and montelukast, with cetirizine in between as
needed. This was barely working, and in considering alternative
strategies, I thought about the successful use of propranolol
in the previous patient. But this girl was more complicated in
her medical history – she had coeliac disease as well as Type
1 diabetes, so I did not wish to interfere with her sympathetic
nervous system, which could blunt responses to blood-glucose
irregularities.
We talked about omalizumab. Omalizumab has now become
the licensed ‘second-line’ agent in the chronic spontaneous
or inducible urticarias which fail to respond to high-dose
antihistamines.4 Both the parents and the patient were keen to
try it, as her quality of life had deteriorated significantly with the
recurrent itching and rashes. We talked about the complexities of
attaining medical insurance cover for the omalizumab. However,
in view of the severity of her symptoms and the urgency to try
a new treatment, the parents opted to pay for the omalizumab
privately. This sped up the process significantly, as we were able
to set up an omalizumab injection for later that week. We opted
for 150 mg in view of her young age.
For three weeks after the injection she experienced a significant
improvement in urticaria and itching. She attended swimming
lessons and was able to make it through the practice session
without breaking out in hives. She could shower and wash her
hair. The occasional hive was managed with a dose of cetirizine.
In week 4 post injection, the symptoms started to recur. At the
next injection, four weeks after the initial one, we discussed the
initially impressive effect but then the waning efficacy in the
past week and decided to try a 300 mg dose instead of 150 mg.
Doubling the dose of omalizumab has not been found to have
any significant side-effects, but may well improve the efficacy or
longevity of action. The outcome of the increased dose remains
to be seen at the time of writing this article.
Comment: Omalizumab has worked its way up the chronic
urticaria ladder and is now a second-line agent, after highdose antihistamines. It can be highly effective. The dosage and
dosing interval may need to be adjusted according to symptom–
relief patterns and side-effect profile.5
CASE 3
A 48-year-old man with a ten-year history of intermittent discoid
eczema presented with an eight-month history of acutely itchy
skin, worsened by expose to sun, alcohol and hot showers. He
also experienced dermatographism. Apart from eczema lesions
on his trunk, the itch on the rest of the body was not associated
with any particular lesions or rashes; just an intensely debilitating
itch. He was concerned about a possible drug reaction to thyroidreplacement medications, but had not experienced significant
improvement on stopping the medications temporarily. A
previous full blood count, renal function tests and liver functions
were normal. We ordered a baseline tryptase level, which was
normal.
I generally realise that when middle-aged or elderly adults come
into a paediatric allergy centre, they have come to the ‘end of
the road’, desperate for answers, after having seen numerous
family doctors and specialists! My first inclination was to manage
this gentleman as a chronic spontaneous urticaria (CSU) case
in addition to his longstanding eczema, hence I started him on
fexofenadine 180 mg twice daily and montelukast 10 mg daily, as
well as topical treatment for the eczema patches. On review two
weeks later, he reported that the initial response to an antihistamine

treatment had been pleasing, but that after a week his generalised
skin itching was again severe and debilitating, especially at night.
I was not comfortable with this atypical response to treatment,
therefore I decided to repeat some blood tests.
We repeated his blood count and found a raised haemoglobin
of 17,8 g/dL (normal range 13,5–17,5 g/dL). We therefore added
on iron studies and were surprised to find a markedly raised
ferritin level of 410 ng/mL (normal range 20–250 ng/mL).
I called for the assistance of a helpful haematologist, whose
detailed work-up ruled out malignancies and found the patient
to be a carrier for haemochromatosis. In view of the high ferritin,
he underwent serial venesection.
It is with delight that I heard the feedback that once the ferritin
was down to normal, the itch settled almost completely.6
Comment: Atypical itching/urticaria should prompt consideration
of an alternative diagnosis: uraemia, cholestasis, polycythaemia,
hyper-ferritinaemia and haemochromatosis can all lead to
itching.6 Approximately 30% of patients with Hodgkin’s disease
feel significantly itchy.
Learning Points
• Chronic itch and urticaria can have a variety of underlying
causes.
• Typical CSU which does not respond to high-dose
antihistamines may require a trial of beta-blockers
(especially in CU) or omalizumab.
• If the urticaria/itch is not typical, then think laterally and
consider systemic causes.

PART II: SHORTNESS OF BREATH: NOT ONLY ASTHMA …

CASE 1
A ten-year-old boy came to our allergy centre with his father
during the latter part of the second wave of the COVID-19
pandemic. He was a longstanding asthma patient of mine, but
had outgrown his asthma symptoms by the age of six years and
had been comfortably off controller therapy for four years. There
was a concern about the return of asthma. Of late, when he
walked up stairs or ran while playing in the garden, he became
very short of breath. I questioned further: there was no audible
wheeze and no cough. The sensation of dyspnoea was mainly
on inspiration. The boy examined well with a clear chest and
a normal age-and-height-related peak flow. However, he had
noticeably gained a significant amount of weight since his
last visit – his weight of 47 kg lay on the 98th centile, whereas
his height of 138 cm was average for age. On prompting, he
admitted to having been very sedentary during the lockdown;
the entire year had been sports-free at school, and the quality of
his diet had slipped into luxury-dominance. Of the many indirect
consequences of COVID-19, lockdown-related inactivity and an
increase in obesity have been visibly common.7
In this case, the shortness of breath was ascribable to obesity and
deconditioning (being ‘unfit’). There were no signs of asthma. We
counselled the family on healthy diet and exercise habits, and the
importance of staying in shape for one’s general health.
Comment: A lack of exercise and obesity can contribute to
shortness of breath, especially on exertion, which can be confused
with asthma. In addition, obesity can worsen pre-existing asthma.8
When assessing patients for chest issues, their nutrition and body
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mass index (BMI) should be taken into consideration.
CASE 2
A 12-year-old girl came in for assessment for asthma. She was
fit and well, with no underlying atopy. During the preceding three
months, she had started making some strange noises when
breathing, which the parents thought were possibly due to asthma.
On further questioning, the strange breathing did not worsen from
exercise or extremes of emotion and there was no associated
cough. The strange breathing occurred only during the day, even
when distracted and resting, and disappeared at night.
Examination showed the chest was totally normal and
aeroallergen tests were negative. During the consultation, she
had three episodes of the unusual breathing pattern, in which
she took a deep sighing inspiration, similar to a yawn. Oxygen
saturation was normal; ears, nose and throat (ENT) examination
was normal, and a chest X-ray was normal with no constriction
or swelling around the upper airway.
A diagnosis of sighing dyspnoea (or ‘sigh syndrome’) was
made. Sighing dyspnoea is an uncomfortable sensation of
feeling unable to take a deep, satisfying breath during normal
breathing, leading to recurrent deep sighing or yawning-type
breathing.9 The inspiration can be quite exaggerated and
staccato-style, leading to a concern about breathing difficulties.
It is more common in females. Conversation remains normal,
and episodes tend to occur more when the patient is alone or
at rest. Sighing dyspnoea tends to occur in ‘blocks’ lasting days
to weeks and can be helped by ‘slow breathing’ exercises. It is
an entirely benign and transient condition, but it can evoke a lot
of concern and unnecessary investigation if the physician is not
familiar with the syndrome.10
Comment: In the past year I have seen four patients with ‘sighing
dyspnoea’. Many presented with extreme concern about a serious
respiratory condition, and I will admit that I over-investigated
the first such patient I had. But with pattern-recognition this has
become a simple condition to diagnose, and reassurance with
breathing exercises (and ‘putting a name’ to the condition) are
usually all that is needed to manage the condition.
CASE 3
An 18-month-old boy came in with a one-week history of a
worsening cough. He had experienced two prior episodes of viralinduced wheezing, at ten and 12 months of age respectively. The
little boy was active and afebrile, but the breathing had become
more laboured in the preceding few days. The chest was clear
on examination despite tachypnoea (respiratory rate 60) and
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subcostal recessions; and the oxygen saturation was reduced at
92%. I was concerned about pneumonia but confused regarding
the clear chest, and so I proceeded to ask about COVID-19
exposure or any other unusual recent events or exposures.
The father informed us that the little boy had eaten a handful of
peanuts a week previously, and had suddenly coughed a lot at
the time as if choking, hence the parents had taken him to the
ER. There he had examined well and had a clear chest X-ray, so
he had been given the all-clear.
Against this history, the worry about a foreign-body inhalation
escalated, the little boy had an immediate chest X-ray (which
showed hyperinflation but no localised consolidation) and was
transferred within hours to our willing paediatric pulmonologists.
The very next morning he had a bronchoscopy and half a
peanut was retrieved from the right main bronchus. He made an
uneventful recovery after this.
Comment: In a young child with shortness of breath or
a progressive cough which is not explained by a typical
bronchiolitis or pneumonia, always ask about the possibility of
foreign-body inhalation.11

Figure 2a: Peanut visible in right
main bronchus on bronchoscopy

Figure 2b: Removal of the peanut
bronchoscopically

(These are true photographs of the patient in the case, courtesy of
Dr Taryn Gray, Paediatric Pulmonologist, Cape Town)

CONCLUSION

So many different clusters of symptoms and signs can present
to an allergologist. If a referring doctor or the patients and/or
caregivers have labelled the patient as ‘allergic’, do not take
it at face value. Listen, examine and investigate appropriately
but judiciously. Yes, some will be ‘barn door’ allergies, but some
may require lateral thinking, taking the patient’s current age or
situation into account and practising astute pattern recognition.
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Children (6 to < 12 years of age)
Xolair® is indicated as add-on therapy to reduce the dose of inhaled corticosteroids in patients with
severe persistent allergic asthma who have a positive skin test or in vitro reactivity to a perennial
aeroallergen and frequent daytime symptoms or night-time awakenings.1
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ABSTRACT

Echinococcus is a tapeworm that causes hydatid disease. Cystic echinococcosis, caused by Echinococcus granulosus, is
a condition endemic to South Africa, particularly in sheep-farming areas such as the Eastern Cape. Patients may present
with a variety of symptoms and complications, including spontaneous cyst rupture and subsequent anaphylaxis which
may prove to be fatal. Treatment methods may be medical or surgical. We report the case of an 11-year-old boy who
was treated medically for pulmonary hydatid disease and subsequently presented with spontaneous cyst rupture and
anaphylaxis, resulting in the need for surgical resection of the cyst.
Keywords: pulmonary echinococcosis, tapeworm, cystic echinococcosis

CASE

A

n 11-year-old boy known to the pulmonology department
at Charlotte Maxeke Johannesburg Academic Hospital
(CMJAH) with asthma, atopic eczema and allergic rhinitis (AR),
presented at a routine follow-up asthma clinic appointment with
a history of shortness of breath the previous night after a football
match. He had responded to the use of a salbutamol inhaler
but on further enquiry his mother reported a one-week history
of a non-productive cough, chest pain, intermittent fever and
shortness of breath. The mother further reported a travel history
to the Eastern Cape the previous month.

On examination the child was alert and cooperative and not
acutely ill-looking. There was no recorded fever. The heart rate
was 96 beats/min and oxygen saturation normal. On respiratory
examination there was hyperinflation of the chest on inspection,
bilateral wheezes, as well as crackles on the right lower zone
with decreased breath sounds on auscultation. In light of these
abnormal findings a chest X-ray was conducted. The X-ray
revealed a well-circumscribed right middle-lobe mass, with no
attenuation of the airway (see Figure 1). Given the suggestive
X-ray findings, the fact that the patient had recently travelled to
the Eastern Cape, and that he had no constitutional symptoms
suggestive of tuberculosis (TB), an Echinococcus indirect
haemagglutination assay (IHA) was done at this time, which
came back negative.
The patient was prescribed Amoxicillin to take at home for five
days and an abdominal ultrasound was performed five days
later. The ultrasound did not show any lesions in the liver or
elsewhere in the abdomen. A computed tomography (CT) chest
scan confirmed the presence of a well-defined unilocular cystic
lesion in the right middle lobe and anterior segment of the
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Figure 1: Anterior-posterior view of chest X-ray showing wellcircumscribed right-middle lobe mass with no attenuation of the airway.

right lower lobe measuring 7.1 x 6.7 x 8.6 cm (see Figure 2).
Echinococcus IHA was negative but in light of the features of a
well-circumscribed mass on CT, a travel history to the Eastern
Cape, and a lack of constitutional symptoms or contacts to
suggest TB, a diagnosis of pulmonary echinococcosis was
made.
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[insert Figure 2?]

Figure 2: Axial view of CT chest showing well-circumscribed cystic
mass in the right-middle lobe of the lung measuring 7.1 x 6.7 x 8.6cm

Figure 3: Anterior-posterior view of chest X-ray showing right-sided
cystic lesion accompanied by a pleural effusion

At this time, the previous symptoms had resolved, so it was
decided to commence medical treatment with Albendazole. After
receiving Albendazole for one week, the patient presented to
casualty reporting a one-day history of fever, shortness of breath,
abdominal cramps, non-projectile vomiting and dizziness. On
examination, the child was alert but tachypneic, tachycardic,
pyrexial with a temperature of 38.5 ºC and hypoxic with oxygen
saturations of 80% in room air. On respiratory examination,
there was dullness to percussion and decreased breath sounds
on the right as well as bilateral wheezes. He had generalised
abdominal tenderness but no rebound tenderness or guarding.
Cardiovascular and neurological examinations were normal.

MANAGEMENT

A chest X-ray revealed that the patient had a right-sided cystic
lesion accompanied by a pleural effusion (see Figure 3).

INVESTIGATIONS

A number of investigations relevant to the patient’s condition
were performed between May and August 2019. They are
summarised in Table I.

The patient was admitted and placed on supplemental oxygen
via a polymask to maintain oxygen saturations > 92%. In view
of the underlying history of asthma and the presence of bilateral
chest wheezing, he was started on nebulised short-acting beta2-agonists and intravenous hydrocortisone. Empiric antibiotics
were commenced for pneumonia in view of the elevated CRP. A
consideration of the unusual combination of clinical symptoms –
respiratory distress, wheezing, abdominal cramps and vomiting
– prompted a diagnosis of anaphylaxis, secondary to the rupture
of the hydatid cyst. Intravenous antihistamines were added and
Albendazole was continued. He did not receive intramuscular
Adrenalin. The patient continued to have wheezing and
abdominal pain in the ward throughout the night, but all the
signs had improved remarkably by the next morning. A repeat
Echinococcus IHA came back negative. At this stage, after
consulting with infectious disease specialists and paediatric
surgeons, it was decided to add Praziqauntel to the treatment
regimen. One week later, he was discharged on weaning doses

TABLE I: RELEVANT INVESTIGATIONS
INVESTIGATION

Echinococcus indirect hemagglutination assay (IHA)

DATE PERFORMED
May 2019

July 2019

Negative

Negative

August 2019

Reference values

White cell count (×109/L)

14.8

3.90–12.60

Neutrophils (%)

67.4

55–70

Lymphocytes (%)

21.7

20–40

Monocytes (%)

7.50

2–8

Eosinophils (%)

2.60

1–4

Basophils (%)

0.30

0/5–1

C-reactive protein (CRP) mg/L

146

<10

Lung histology

E granulosus
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of Prednisone and continued on Albendazole, Praziquantel and
maintenance asthma therapy. He was booked for a thoracotomy
and cyst removal a month later. The surgery was successful,
and the histology of the specimen confirmed E granulosus. The
patient was managed in the paediatric intensive care unit for
eight days post-operation. He was then discharged to the general
paediatric ward and was regularly consulted by the pulmonology
team while receiving continued Albendazole and Praziquantel.
The patient was discharged once the intercostal chest drain
was removed and he was stable in the ward. Albendazole and
Praziquantel were continued for three months.
The patient now follows up at the pulmonology out-patient
department and is doing well, with no clinical or radiological
evidence of cyst recurrence.

DISCUSSION

Cystic echinococcosis (CE) is a zoonotic parasitic disease
caused by E granulosus; it is endemic to South Africa,
particularly in sheep-farming areas such as the Eastern Cape.1,2
The infection of human beings with the parasite occurs faecoorally via food or water that is contaminated by the faeces of
the definitive host (most often dogs), who themselves acquire
infection via the ingestion of cyst-contaminated organs of the
intermediate host (sheep, cattle, donkeys, etc).2,3 Infestation
in the human host may occur via penetration of oncospheres
through the intestinal wall and subsequent spread to organs –
the liver being the most commonly affected organ in adults and
the lungs in the paediatric population.2,3 In a South African study
conducted by Ndlovu et al, males were found to present more
commonly than females with hydatid cysts at a ratio of 6 : 1.2
Pulmonary echinococcosis has a range of clinical manifestations
depending on the location, size and whether or not the cyst
has complicated. Smaller cysts tend to remain asymptomatic,
but those larger than 5 cm (as with the cyst in this case) tend
to produce symptoms either via compression of neighbouring
structures or complication.3
On initial presentation when the hydatid cyst was first
suspected, the patient in our case report had a non-productive
cough and was experiencing fever, dyspnoea and chest pain.
In their retrospective study, Kuzucu et al report that 26.5% of
patients with pulmonary hydatid cysts were asymptomatic,
whereas 50% presented with chest pain, 26.5% with cough,
17.6% with dyspnoea and 11.8% with fever. Therefore, the initial
symptoms of the patient in this instance were in keeping with
those commonly reported in patients presenting with pulmonary
hydatid cysts.4
However, various features of the patient’s second presentation
were atypical. The patient had presented with a spontaneously
ruptured cyst. Cysts can complicate via rupture, pneumothorax,
suppuration or secondary infection. Rupture of the cyst does
not occur commonly and is usually caused iatrogenically as a
complication during surgical removal or percutaneous drainage
of the cyst. Spontaneous rupture occurs at a rate of 0.36%.5
The clinical presentation of the rupture is further determined
by whether it ruptures into the tracheobronchial system, which
may cause a productive cough with salty-tasting fluid, or into
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the pleura, which may result in a pneumothorax, tension
pneumothorax, empyema or pleural effusion.6 Studies show
that rupture into the pleural space occurs in between 3.4% and
13.4% of cases.4,6 Our patient’s cyst spontaneously ruptured into
the pleural space – described in the literature as an uncommon
complication.
Serological testing, based on detecting the presence of
antibodies, is often used in diagnosing the presence of E
granulosis. The results of IHA tests in our case report were
negative twice, and definitive diagnosis was made only after
histological evidence of the surgically removed cyst was
obtained. This can be explained by the fact that seropositivity
is dependent on multiple factors, including the number, location
and viability of larval cysts. Sensitivity is higher in hepatic cysts
(85–98%) versus 50–60% in pulmonary cysts. False negatives
are common in intact cysts where antigens remain confined,
leading to a minimal host antibody response.3
Anaphylaxis is a well-documented complication of hydatid
cyst rupture. The contents of the cyst are highly antigenic and
hypersensitivity reactions have been described if ruptured
contents enter the bloodstream. In a review of the records of
446 patients who received surgical treatment, Li et al found that
anaphylaxis was significantly higher in younger populations as
well as those with pulmonary cysts compared to cysts in other
organs.7 These findings are in keeping with our patient.
When the patient presented to casualty, the initial differential
was asthma versus pneumonia in light of the shortness of
breath and wheezing. Anaphylaxis was not considered initially.
The patient, however, also presented with abdominal cramps,
vomiting and fever. A study by Grabenhenrich et al reported that,
although most cases of anaphylaxis present with skin symptoms
(92.3% of patients in their study), gastrointestinal symptoms are
not uncommon. Of the patients in their cohort, 44.5% presented
with some form of gastrointestinal symptoms, with vomiting
being reported in 27% of cases and abdominal pain in 15.5%.8
The patient in our case report also matched the revised World
Allergy Organisation’s criteria for anaphylaxis. The first criterion
states that anaphylaxis is highly likely when there is an acute
onset of illness involving the skin or mucosal tissue, with the
addition of respiratory complications, gastrointestinal symptoms
or haemodynamic instability. The second criterion for anaphylaxis
is the occurrence of sudden hypotension, bronchospasm or
laryngeal involvement after exposure to an allergen, even without
skin or mucosal involvement.9 This highlights the importance of
keeping anaphylaxis top of mind when patients with hydatid
disease present with similar symptoms. Fever, however, is not a
commonly reported symptom in anaphylaxis.8 The patient in our
case report was pyrexial on presentation and continued to have
swinging fevers for 24 hours after presentation.
Beta-tryptase is released in anaphylaxis as a result of mast cell
activation. Tryptase levels can therefore be used to support a
diagnosis of anaphylaxis. Levels usually increase 15 minutes
to three hours after the onset of anaphylaxis and peak at one to
two hours after the onset of symptoms. Normal levels, however,
do not exclude a diagnosis of anaphylaxis, but could have been
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used by the clinician to help make a definitive diagnosis of
anaphylaxis.9

of 14.4% and 1.5% respectively were reported when surgery
was performed on intact rather than ruptured cysts.11

Treatment options for hydatid cyst include chemotherapeutic
treatment with anti-parasitics of the benzimidazole class
(e.g. Albendazole) or trematodicides (e.g. Praziquantal).
Percutaneous drainage can also be performed using a puncture,
aspiration, injection and re-aspiration (PAIR) procedure with
scolicidal solutions such as hypertonic saline. Surgery can be
used to remove the cyst, but the multiple surgical approaches
available are beyond the scope of this case report. In the above
case report a conservative approach was opted for initially, and
the patient was treated with a combination of Albendazole and
Praziqauntal.

CONCLUSION

There is contention in the literature whether early surgery is
preferred to a conservative medical approach. Doğru et al
reported that in selected paediatric patients with pulmonary
echinococcosis, medical treatment can be successful.10 In
their study, cysts with a mean size of 5.3 ± 3.4 cm responded
successfully to benzimidazoles, and they suggested using
medical treatment for cysts sized 5 cm or less. However, in a
study by Balci et al looking at the result of surgery in children
with ruptured hydatid cysts, lower morbidity and mortality rates
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A C E I N H I B I TO R - I N D U C E D A N G I O E D E M A
Shaunagh Emanuel and Di Hawarden

Dr Do-a-lot presents a case of acute lip swelling.
Tutu is a cheerful 55-year-old teacher who attends her
community clinic complaining of
vague constitutional symptoms
that have been troubling her for
a few months. She is not on any
chronic medication. Following a
full assessment, she is found to be
overweight and hypertensive,
but otherwise well. She is
advised to exercise daily, and
an appointment is made
with the dietician to help her
with weight management.
She receives a prescription
for two antihypertensive
medications and half a
disprin daily.
A few hours after taking her
treatment, she notices that
her top lip feels numb. She
is astounded when she looks
in the mirror to find that it is
grossly swollen. Quickly she
returns to the clinic, where
she receives immediate
assistance.

On examination it is noted that the whole top lip is involved
but there is no tongue swelling and the airway is not
compromised. She receives antihistamine and cortisone
injections and remains under observation for a few hours.
Her angiotensin converting enzyme (ACE) inhibitor
antihypertensive medication is retrieved and swapped for
a calcium channel blocker. She is advised never to take ACE
inhibitors again, and is discharged once the swelling has begun
to subside.
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Dr Do-a-lot asks her students
to make short notes on ACE
inhibitor-induced angioedema.

What is ACE inhibitorinduced angioedema and
how does it present?
A dry cough and angioedema
are two known side-effects of
ACE inhibitors. Angioedema is an
acute, transient, localised nonpitting swelling of the submucosal
tissue of the mucous membrane
that tends to affect nondependent areas. Swelling around
the eyes is uncommon in ACE inhibitor-induced angioedema.
The oral mucosa and upper airways are typically involved, with
swelling of the lips, tongue and floor of the mouth. Hoarseness,
an inability to swallow and difficulty breathing may develop.
These are signs of swelling of the upper airways, including
the tongue and the larynx, which, in rare cases, can result in
asphyxiation and death. Gastrointestinal tract angioedema
may present with abdominal discomfort, nausea, vomiting,
diarrhoea and ascites. The recurrence of these symptoms may
be misdiagnosed and lead to unnecessary investigations. Note
that urticaria and itching are absent.

How common is it?
ACE inhibitors are popular, widely prescribed medications
that are used to treat hypertension, cardiovascular disease
and renal disease. Examples include captopril, enalapril and
lisinopril.
Angioedema is reported in around 0,1% to 0,7% of people
who take ACE inhibitors. Worldwide, ACE inhibitor-induced
angioedema is one of the most common causes of patients
presenting at the emergency room with angioedema, and it is
the leading cause of drug-induced angioedema.
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develops over minutes to a few hours and then resolves over
about one to three days. Patients may describe long symptomfree intervals while still on ACE inhibitor treatment, although
over time episodes tend to become more frequent and severe.
In most cases the swelling resolves spontaneously without
sequelae.
ACE inhibitors are popular and
commonly prescribed medications

Risk factors
People of African descent are up to five times more likely to
develop ACE inhibitor-induced anaphylaxis than people of
other races. Other important recognised risk factors include age
over 65 years, female patients, smokers, concurrent treatment
with non-steroidal anti-inflammatory medications (NSAIDs), a
past history of angioedema, ACE inhibitor-induced cough, and
atopy. Episodes of angioedema usually occur in the first month
following the start of treatment on an ACE inhibitor; however,
in some patients the first episode occurs months or years after
commencing treatment. Initial symptoms may be very mild,
which may make diagnosis more difficult.

The mechanism
ACE inhibitor-induced angioedema occurs as a result of
an elevation in bradykinin in the plasma. Bradykinin is an
inflammatory vasoactive peptide that causes blood vessels to
dilate. The bradykinin elevation results from the inhibition of
bradykinin degradation by ACE inhibitors. Most people are able
to normalise plasma bradykinin levels via other pathways, but
in some individuals bradykinin builds up, causing angioedema.
This suggests that there may be a genetic susceptibility in these
individuals.
The important detail here is that the angioedema does not
develop as a result of mast-cell degranulation and histamine
release. The process is bradykinin-driven and not histaminedriven. Hereditary angioedema and a deficiency in acquired C1
esterase inhibitor are other examples of bradykinin-mediated
angioedema.
Note that other medications may also cause angioedema.

Diagnosis
The diagnosis of ACE inhibitor-induced angioedema is usually
clinical. It is based on recurring episodes of angioedema in
typical anatomic sites in a patient on ACE inhibitors. In more
than half of cases the swelling occurs within the first week of
commencing treatment with ACE inhibitors. Swelling usually

No diagnostic laboratory tests are available however tests may
be performed to exclude other conditions where the history
is suggestive. For example, a serum C4 may be requested in
the event of a positive family history of angioedema. Failure
to respond to antihistamines, systemic corticosteroids or
adrenaline is supportive evidence of a non-histaminergic
cause of angioedema. Gastrointestinal angioedema may be
diagnosed with ultrasound or a CT scan.

Management
The treatment of ACE inhibitor-induced urticaria is supportive,
and includes observation and airway management if required.
Patients with mouth or throat involvement should be
discharged only once the swelling is evaluated to be clearly
resolving.
Non-histaminergic angioedema tends to be resistant to
standard therapies such as antihistamines, corticosteroids and
adrenaline. Although they are often used in the emergency
setting, they are not considered helpful in cases of ACE
inhibitor-induced angioedema.
Treatments that are usually used for hereditary angioedema (eg
fresh frozen plasma, plasma-derived C1 inhibitor concentrate,
ecallantide or icatibant) have been tried. However, there is
no strong evidence to support their routine practical use in
ACE inhibitor-induced angioedema. Endotracheal intubation
or emergency tracheotomy may be necessary in cases of
airway obstruction. ACE inhibitors must be discontinued and
permanently avoided.
It is important to explain to patients that even after stopping
ACE inhibitors, further episodes may recur for several months.
Should the episodes continue beyond a period of six months,
referral to an allergy specialist should be considered.

Related medications and future use
Drugs that are mechanistically related to ACE inhibitors include
angiotensin-receptor blockers (ARB), ngiotensin receptorneprilysin inhibitors (ARNI), renin inhibitors; and dipeptidyl
peptidase-4 (DPP-4) inhibitors.
Evidence suggests ARBs need not be avoided if required by
the patient, but caution is warranted in the use of ARNIs renin
inhibitors, and DPP-4 inhibitors. NSAIDs may be used after
cessation of the ACE inhibitor, but only if the patient remains
angioedema-free.
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What would you have done?
Dr Do-a-lot asks her students how many of them would have
treated Tutu with antihistamines and cortisone when she
presented at the emergency room. They begrudgingly admitted
that they all would have, just as the attending doctor did.

She asks if they would expect the level of mast-cell tryptase
to be raised. They are unanimous in their response: this is not
a case of anaphylaxis, so the level of mast-cell tryptase would
not be expected to be raised.
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Howdy!!

DR SPUR’S MYSTERY CASE
Living with an antibody deficiency during the
COVID-19 pandemic

from the available literature. To date, two
retrospective survey studies (Meyts et al;
Shields et al) reported fewer PID patients
with severe COVID-19 than initially
suspected. However, the data may have
been confounded by the relative rarity
of patients with PID and due to strict
precautionary measures instituted by
this population early on in the pandemic.
Another study conducted by a Japanese
group found a positive correlation between
the frequency of selective IgA deficiency
and the COVID-19 infection rate in their
population. From other available literature,
mild and asymptomatic COVID-19 infections are often observed in patients
with antibody deficiencies. The same
comorbid risk factors present in the general
population, including older age, predispose
patients with PID to severe COVID-19
infection. Patients with sub-therapeutic
IgG levels on IRT are also at increased risk
of developing more severe disease.

Dear Dr Balule
Thank you for your relevant questions at a time in which we are
still battling the SARS-CoV-2 virus in the ever-evolving SARSCoV-2 pandemic. As time passes, we continue to gain additional
insights into how patients with antibody deficiencies and other
inborn errors of immunity (IEI) are affected. Interestingly
enough, we gain much insight into the immune responses
crucial to the pathophysiology of COVID-19 disease by studying
abnormalities in patients with IEI. This can guide scientists in
developing treatment and help identify patients who may be at
an increased risk for severe disease.
My answers to your questions in numerical order:
1. At the start of the pandemic, it was assumed that patients
with primary immunodeficiency (PID) would be more
susceptible to severe COVID-19 disease. I don’t know all
the answers, but can share with you what I have gleaned

It is now emerging that patients with
impaired signalling of type 1 interferon
may be at risk for more severe COVID-19
disease. Inborn genetic errors in crucial
type-I IFN pathway genes and autoreactive
antibodies that block IFN responses have been significantly
associated with life-threatening COVID-19 pneumonia.
These patients should therefore take additional precautions.
Patients with CVID often have associated autoimmunity,
and it can be hypothesised that the presence or absence of
type-I IFN autoantibodies can predispose patients with CVID
to severe or life-threatening SARS-CoV-2 infection.
2. SARS-CoV-2 vaccine responses in patients with antibody
deficiencies may be blunted; however, it is recommended
that patients with PID and secondary immunodeficiencies
receive COVID-19 vaccinations. The rationale behind the
recommendation of vaccination is that, even with absent
antibody responses, T-cell responses may be generated.
This has been observed after the use of many viral vaccines,
including influenza vaccines, which are also recommended
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for use in PID patients. The SARS-CoV-2 vaccines currently
approved for use or in clinical trials in South Africa are
either mRNA, protein sub-unit or replication-deficient
vector vaccines. None of these vaccines is live-attenuated.
Should they become available in the future, live-attenuated
vaccines should not be administered to those patients with
PID who have a contraindication for live vaccines.
3. If a patient is receiving IV IRT, it is recommended that the
vaccine be given two weeks after the last immunoglobulin
infusion to minimise the chance of side-effects and also to
give the vaccine the maximum chance to work. If infusions
are administered at intervals less than every four weeks,
or subcutaneous IRT is used, it is suggested that patients
have the vaccine mid-way between two consecutive
administrations.
4. Current immunoglobulin products have been collected prior
to the pandemic. They do not demonstrate neutralising

antibodies to SARS-CoV-2 and should therefore not be
considered to confer any protection. This may be expected
to change in the next year or two.
5. Data are emerging that patients with PID may remain
PCR positive for SARS-CoV-2 and may shed the virus,
with or without symptoms, for longer periods than
immunocompetent individuals. There is not yet sufficient
evidence on the infectiousness of these viruses; however,
there have been some anecdotal reports of prolonged viral
shedding. The current South African testing guidelines do
not make provision for follow-up testing after the patient
becomes asymptomatic and has fulfilled the prescribed
isolation recommendations. However, should a patient
with a known PID remain symptomatic, I suggest that you
liaise with a clinical virologist or the National Institute for
Communicable Diseases (NICD) to discuss follow-up testing.

Dr Spur’s take-home message:

In conclusion, with
regard to your patient
with CVID, it is
important for her to
maintain therapeutic
IgG levels.

SARS-CoV-2
should
vaccination
be
preferably
d mid-way
administere
o
between tw
IRT
consecutive
doses.

The whole family
should be encouraged
to adhere to strict
handwashing, maskwearing and social
distancing protocols.

All adult members
of her family should
ideally be vaccinated
in order to obtain
herd immunity within
the family.

Even though a blunted
antibody response can be
expected, SARS-CoV-2
vaccination is still advised,
as is the case with annual
influenza vaccination. A
T-cell response is likely to
confer some protection.

The family should
adhere to local
guidance from the
South African
Department of
Health and NICD.

Dr Spur’s mystery SOLVED:
‘Everything about COVID-19 is still a mystery’
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ADULT-ONSET FOOD ALLERGIES
1. New-onset food allergies in adulthood are most likely in the
following groupings of foods:
a. Cow’s Milk and Soya
b. Wheat, Rye and Barley
c. Seafood and Nuts
d. All of the above
2. Allergies based on the following cross reactivity syndromes
are more common in adolescents and adults than in young
children:
a. Pollen-food syndrome
b. Lipid transfer protein (LTP) syndrome
c. Alpha-gal allergy
d. All of the above
3. The cross reactivity between Timothy grass and melon is
most likely due to:
a. A shared Profilin group
b. A shared PR-10 protein
c. A shared LTP molecule
d. A shared chitinase enzyme
4. Patients with alpha-gal allergy are most likely to react to the
following groupings of food:
a. Beef and ostrich
b. Beef, mutton and pork
c. Chicken and turkey
d. Fish and shellfish
e. Ostrich and turkey

LIPID TRANSFER PROTEIN (LTP) SYNDROME - AN
EMERGING ALLERGY IN NON-MEDITERRANEAN
COUNTRIES?
5. Which of the following plant pollens does NOT contain
LTPs?
a. Plane tree pollen
b. Mugwort pollen
c. Birch tree pollen
d. Olive tree pollen
e. Ragweed pollen
6. Which of the following is TRUE about LTP syndrome:
a. It is currently more common in Mediterranean countries
b. It always requires primary sensitisation with a plant pollen
c. It can cause reactivity to multiple, seemingly unrelated
foods
d. All of the above
e. Answers a and c
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7. In LTP syndrome:
a. Co-factors such as exercise or NSAID intake may alter
the expression of the allergic reaction
b. Most symptoms are localised oral symptoms, typical of
the pollen-food syndromes
c. Severe reactions are very rare
d. All of the above
e. None of the above
8. The following could reduce severity of LTP-related reactions
to foods:
a. Cooking of the food
b. Removing peel and pips
c. Taking them on an empty stomach to aid digestion by
gastric acid
d. Dehydrating and concentrating the foods, eg dried fruit
e. All of the above

VEGANISM AND FOOD ALLERGIES - WHEN THE
EXCLUSION OF ANIMAL PRODUCTS AND ALLERGENS
COINCIDE
9. Mycoprotein is an alternative protein source made from
a. Soya
b. Whey
c. Fungi (Fusarium venenatum)
d. Pea
e. All of the above
10. Lupine allergy may arise as a result of cross reactivity to:
a. Wheat
b. Legumes
c. Mycoprotein
d. Sesame
e. All of the above
11. Which plant-based milk free alternative should not be used
in babies and young children due to arsenic content
a. Rice
b. Soya
c. Hemp
d. Almond
e. All of the above
12. Which micronutrient aids the absorption of non-haem iron:
a. Vitamin D
b. Zinc
c. Vitamin B12
d. Vitamin C
e. All of the above

Current Allergy & Clinical Immunology Ӏ June 2021 Ӏ Vol 34, No 2

V34N02 (2021) CPD Questionnaire NB.indd 114

2021/05/21 10:15

CPD QUESTIONNAIRE

PET GROOMER’S OCCUPATIONAL EXPOSURES: AN
UNDER-RESEARCHED GROUP OF WORKERS IN A
GROWING PET CARE INDUSTRY
13. What percentages of veterinarian graduates with no prior
allergies had reported developing allergies after starting
work?
a. 49%
b. 39%
c. 10%
d. 9%
e. 5%
14. What engineering controls do pet grooming establishments
often lack?
a. Light
b. Physical barriers
c. Sound booths
d. Ventilation
e. All of the above
15. Which condition is not considered a skin allergy?
a. Allergic contact dermatitis
b. Protein contact dermatitis
c. Hay fever
d. Contact urticaria
e. All of the above
16. Which of the following agents is not a zoonotic pathogen
with an inherent risk of working with animals?
a. Bacteria
b. Viruses
c. Pollen
d. Parasites
e. Fungi

ETHICS: TELEMEDICINE, ALLERGY AND THE COVID-19
PANDEMIC
17. True or false: The original version of the HPCSA’s ethical
guidelines on Telemedicine requires a healthcare provider to
be physically present during the clinical encounter.
18. True or false: eHealth as defined by the World Health
Organization is a subset of Telemedicine.
19. The altered version of the HPCSA guidelines on Telemedicine
during the COVID-19 pandemic included all the following
EXCEPT:
a. ‘Telehealth’ replaces the term ‘Telemedicine’.
b. ‘Telepsychiatry’ requires the practitioner to have an already
established relationship with the patient.
c. The practitioner has to ensure that a telehealth
consultation is in the best interest of the patient.
d. The guideline is only applicable during the COVID-19
pandemic.
20. Which of the following is NOT a potential ethical issue arising
from the use of telemedicine in clinical practice?
a. Privacy, confidentiality and sensitivity of health data
b. Harm to the healthcare practitioner
c. The fiduciary nature of healthcare
d. Informed consent to participate in the telemedicine
consultation.
21. Which of the following ethical principles support the use of
telemedicine during the COVID-19 pandemic?
a. Non-maleficence – avoiding harm to the healthcare
practitioner and patient
b. Confidentiality and privacy in the clinical encounter
c. Distributive justice – ensuring access to healthcare in
remote settings
d. a and c
e. All of the above
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