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ABSTRACT

Introduction. Unlike South Africa and Zimbabwe, allergen sensitisation patterns are unknown for Botswana. Skin-
prick test (SPT) results for Gaborone are reviewed. Methods: SPTs from an allergy practice included trees, grasses,
weeds, moulds, cat, dog, dust mites and cockroach. Food SPTs were conducted when clinically indicated. Results: In
126 patients, median age was 7.8 years (interquartile range (IQR) 3.4-16.3 years), with male predominance (56%);
68% were atopic - 72% were sensitised to aeroallergens, 15% foods and 13% both. Top aeroallergen sensitisations
were: Bermuda grass (41%), Timothy grass (33%), maize pollen (32%), Alternaria (28%), English plantain (25%)
and acacia tree (21%). Less common were: dust mite (14%), pets (14%), and cockroach (10%). Peanut and egg
allergy were common food allergies (10%). Novel food allergies included mopane worm and mogwagwa. Frequent
clinical presentations were rhinitis (70%), asthma (42%) and eczema (30%). Rhinitis patients were significantly
grass allergic (Bermuda p<0.01, Timothy p=0.04, maize pollen p<0.01). Asthmatics were more likely to be cockroach
(p=0.02) or Aspergillus (p<0.01) allergic. Conjunctivitis was significantly linked to Bermuda grass (p<0.001), maize
(p<0.01) and acacia tree pollen (p=0.02) allergy. Conclusion: Bermuda grass allergy is common in Botswana, but dust
mite sensitisation is infrequent. Peanut and egg were the most common food allergies. Novel food allergens were

identified.

INTRODUCTION

Botswana is a land-locked country, surrounded by South
Africa (south), Namibia (west), Zambia (north) and
Zimbabwe (north-east). Relatively little is known about
allergic conditions in Botswana. Only one previous study
outlines adult respiratory conditions in Botswana and
found that in 1997, asthma contributed 1.5% of outpatient
consultations and 0.7% of inpatient mortality.! There are
no data on other allergic conditions in Botswana, especially
pertaining to allergen sensitisation patterns. The latter
have been established for some neighbouring countries,
such as South Africa?* and Zimbabwe.> Because of the
geographical proximity, the general assumption has been
that Botswana would display a similar sensitisation pattern,
yet this has never been investigated. Our primary objective
is to describe aeroallergen and food sensitisation patterns
for Gaborone, Botswana. Secondary objectives include
description of the spectrum of atopic diseases, correlating
clinical significance of particular allergen sensitisations and
reporting of novel indigenous food allergens.

METHODS

A retrospective descriptive study was conducted at a private
allergy practice in Gaborone over 16 months, from October

2008 to February 2010. Gaborone is Botswana's capital city
and a third of the country’s population live within 100 km of
the city. As this was the only allergy practice in Botswana
during this period, patients with suspected allergies were
referred for assessment from as far as 1 000 km away.

Included were all patients who underwent skin-prick test
(SPT) to either aeroallergens and/or food allergens. The
decision to perform SPT was based on evidence elicited
from clinical history that suggested an allergic trigger for the
clinical presentation of an atopic disorder (such as asthma,
rhinitis, atopic dermatitis or food allergy). The allergens that
were tested varied depending on the clinical indication. For
children under 3 years of age, a modified panel was used,
as indicated by allergen exposure. This was often limited to
indoor allergens, such as moulds, pets and dust mites. For
those 3 years and older, a full aeroallergen panel was used.
In the latter group, mould was the only exception which was
tested as a mixture, individual moulds, or both. Food allergy
testing was only performed if any one of the following criteria
was satisfied: (i) history consistent with an IgE-mediated
reaction; (ii) previous documented positive tests of specific
IgE (either by SPT or serum specific IgE); (iii) suspected
food trigger in a child with moderate to severe eczema.
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MATERIALS

Standardised allergen extracts (ALK-Abelld, Madrid, Spain)
were used for food (cow's milk, soya, egg white, wheat,
peanut) and aeroallergens. Aeroallergens included plane
tree (Platanus acerifolia), oak tree (Quercus ilex), acacia tree
(Robinia pseudoacacia), Bermuda grass (Cynodon dactylon),
Timothy grass (Phleum pretense), maize pollen (Zea mays),
English plantain (Plantago lanceolata), moulds (mix -
Alternaria, Chaetomium, Cladosporium fulvum, Fusarium,
Alternaria alternate, Aspergillus fumigatus), cat, dog, dust
mites (Dermatophagoides mix - D. farinae, D. pteronyssinus;
Blomia tropicalis) and cockroach (Blatella germanica).

For other food allergens, fresh food and the prick-prick
method (pricking the food with the lancet, then pricking
the skin with the lancet) were used.® Foods tested included
fish, shellfish, local fruit (mogwagwa) and mopane worm
(rehydrated dried caterpillar).

TECHNIQUE

A stainless steel lancet (ALK-Abellé, Madrid, Spain) was
used for the skin prick, technique as described by the
practice parameter.® All tests were compared to positive
(histamine) and negative control (glycerinated saline), and
a positive test was defined as a wheal size 3 mm greater than
the negative control at 15 minutes.® SPT were all performed
and interpreted by the same author, who is a board-certified
allergist (SJK).

STATISTICAL ANALYSIS

The cohort was described using summary statistics, utilising
parametric or non-parametric techniques as appropriate.
For each allergen (e.g. Bermuda grass), the frequency of a
positive test was reported among those who were tested.
For each clinical syndrome (e.g. asthma), the frequency of
a positive result for each relevant specific allergen test was
reported. For each clinical syndrome and a specific allergen,
a 2x2 table was constructed and the proportion of a positive
specific allergy test among those with the syndrome (cases)
was compared to the frequency of a positive allergy test
among those without the syndrome (controls) using the
chi square test. Data were analysed using STATA version
9.2 (College Station, TX, USA). Significance was defined as
p<0.05.

ETHICS
Approval was obtained from the Botswana Ministry of
Health Research Unit.

RESULTS

DEMOGRAPHICS

A total of 126 patients were included in the study. The
median age was 7.8 years with a range of 3 months to 51
years (interquartile range (IQR) of 3.4-16.3 years) (Fig. 1).
There was a male predominance (56%). Race breakdown
was as follows: black African 69%, Caucasian 17%, Asian
9% and multiracial 5%.
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Fig. 1. Age distribution in years (n=126).
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CLINICAL PRESENTATION

Of the group, 65 (52%) had only a single allergic diagnosis
on presentation, while the remainder suffered from multiple
atopic disorders. The most common clinical presentations
were rhinitis (70%) and asthma (42%), followed by atopic
dermatitis (30%), food allergy (20%), conjunctivitis (21%)
and angio-oedema (6%).

ALLERGEN SENSITISATION

SPTs were positive in 86 (68%) of the group. Of those

who were sensitised, 62 (72%) were allergic only to

aeroallergens, 13 (15%) to food, and 11 (13%) to both
aeroallergens and food. Almost half (48%) of the atopic
patients were polysensitised.

. Aeroallergens (Table I): grass pollen was the most
common offending allergen (41%), followed by mould
(28%), weed (25%) and trees (21%). Household pets,
dust mites and cockroaches were less common
sensitisers.

. Food allergens (Table I): of the 5 most common food
allergens encountered in westernised children, peanut
and egg were the most common allergens in this
cohort. Only one of two adults who had skin testing for
both fish and shellfish was sensitised. Novel food
allergens that were positively tested included mopane
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worm and mogwagwa. Clinical details of the patients =~ SIGNIFICANT CORRELATION BETWEEN SPT POSITIVITY
are outlined in Table IIl. Of those who were sensitised =~ AND CLINICAL DIAGNOSIS

to foods, 17 (71%) had concurrent atopic dermatitis.  Patients with certain clinical allergic disorders were more
Only 2 (8%) of the food allergy patients were adults;  likely to be sensitised to specific allergens (Table V).
the remainder were younger than 18 years of age. In particular, asthmatics were more likely to be allergic

Table I. Aeroallergen SPT results

Type of aeroallergen Total tested SPT positive % positive
Grass

Bermuda 104 43 41

Timothy 104 34 33

Maize pollen 103 33 32
Moulds

Alternaria 101 28 28

Mould mix 78 16 21

Aspergillus 100 11 1
Weed

English plantain 103 26 25
Trees

Acacia 103 22 21

Plane 103 17 17

Oak 103 10 10
Animals

Cat 113 16 14

Dog 115 16 14
Mites

Dustmite mix 114 16 14

Blomia tropicalis 102 4 4
German cockroach 104 10 10

SPT — skin-prick test.

Table Il. Food allergy SPT results

Food tested Total tested SPT postive % postive
Egg white 18 12 67

Peanut 19 12 63

Cow’s milk 13 3 23

Wheat 10 1 10

Soya 11 1 9
Shellfish/fish* 2 1 50
Mopane worm* 2 2 100
Mogwagwa* 1 1 100

*Food was directly used, not standardised extract
SPT — skin-prick test.
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Table lll. Details of patients with food allergy to novel allergens

Patient Implicated food Agel/gender

1 Mopane worm 15-year-old male
2 Mopane worm 39-year-old male
8 Mogwagwa 13-year-old female

Reaction

Anaphylaxis
(dyspnoea, wheeze,
palatal pruritus,
urticaria, tongue & lip
swelling)

Throat and palatal
itching, urticaria

Anaphylaxis (tongue
swelling, throat
closure, dyspnoea,
generalised pruritus)

Other clinical
diagnoses

Allergic rhinitis
Infantile eczema

Allergic conjunctivitis

Atopic dermatitis

SPT resulit

Positive to trees,
grass, dust mites,
weed, cockroach
Wheal of 7 mm to
reconstituted dried
mopane worm

Positive to dust mites
(mixture and Blomia)
Wheal of 3 mm to
reconstituted dried
mopane worm

Positive to trees,
grasses

Wheal of 7 mm to
fresh mogwagwa fruit

SPT — skin-prick test.

Table IV. Correlation between allergic conditions and allergen sensitisations

Allergic condition Allergen Allergen exposure Allergen exposure p value

sensitisation in subjects with in subjects
condition without condition

Asthma Cockroach* 8/48 (17%) 2/56 (4%) 0.02
Aspergillus* 9/45 (20%) 2/55 (4%) <0.01
Alternaria 16/46 (35%) 12/55 (22%) 0.14

Rhinitis Bermuda grass* 40/84 (48%) 3/20 (15%) <0.01
Timothy grass* 31/83 (37%) 3/21 (14%) 0.04
Maize pollen* 31/83 (37%) 2/20 (10%) <0.01
Alternaria 25/81 (31%) 3/20 (15%) 0.16

Conjunctivitis Bermuda grass* 21/27 (78%) 22/77 (29%) <0.001
Maize pollen* 15/27 (56%) 18/76 (24%) <0.01
Acacia tree* 10/27 (37%) 12/76 (16%) 0.02

*Significant relationship between allergen sensitisation and clinical condition (p<0.05)

to cockroach (p=0.02) and Aspergillus (p<0.01); rhinitis
sufferers to Bermuda grass pollen (p<0.01), Timothy
grass pollen (p=0.04), and maize pollen (p<0.01) and
conjunctivitis patients to Bermuda grass, maize or acacia
tree pollen (p<0.001, <0.01 and 0.02 respectively). All
egg-allergic patients were children with atopic dermatitis.

DISCUSSION

Two-thirds of the patients who presented to a private
allergy practice in Gaborone, Botswana and underwent SPT
were found to be atopic. As anticipated, the most common
sensitising agents were aeroallergens (85%) rather than

foods (19%); however, 13% of patients were sensitised to
both aeroallergens and foods.

The most common aeroallergen sensitisation was to
Bermuda grass (41%), with slightly lower rates to Timothy
grass (33%) and maize pollen (32%). Although only three
species of grass pollen were tested, there is significant
cross-reactivity between Timothy grass and Bermuda to
other local grass species such as kikuyu grass, buffalo grass
and Eragrostis.” Unfortunately, because local grass species
extracts are not commercially available, these could not
be tested. The sensitisation rate to grass pollen overall is
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Fig. 2. Common allergens in southern Africa by geographical
area.

similar to Johannesburg (45%),* Cape Town (38%)* and
Harare (35%),” but less than in Bloemfontein (51%) (Fig. 2).2
Within our population, Bermuda grass pollen sensitisation
was significantly associated with allergic rhinitis, as has
been demonstrated in Arizona, a similar semi-arid region
in the USA.2 In addition, Timothy grass and maize pollen
sensitisations were also significantly associated with
rhinitis. As has been seen in other countries, allergic
conjunctivitis was significantly associated not only with
Bermuda grass, but also with maize and acacia tree pollen
sensitisation.®™

Alternaria mould allergy (28%) was the next most common
aeroallergen in Gaborone, almost double that seen in
Harare (15%).°> This was however similar to Aspergillus
sensitisation in Bloemfontein (20%),? and less than mould
allergy among asthmatics in Johannesburg (53%).* This
phenomenon of increased mould sensitisation in semi-arid
or desert conditions has been noted elsewhere in the world,
e.g. the USA 2 Australia™ and Kuwait.®* Among our cohort,
Aspergillus sensitisation was noted more frequently in
asthmatics, but this was not the case for Alternaria. In other
settings, Alternaria sensitisation in children has been linked
to development of asthma,® as well as to increased bronchial
hyper-responsiveness.? The absence of this finding in our
cohort may be due to the small sample size and needs to be
explored in future studies.

Interestingly, dust mite sensitisation was relatively
uncommon (14%) in our cohort, unlike in Bloemfontein
(34%),? Johannesburg (41%),* Harare (53%)°> and Cape

Town (73%).3 Dust mite survival relies on high humidity to
prevent dehydration, since their body composition is 70-
75% water.* The critical relative humidity essential for dust
mite survival is 55-73%, and the ideal temperature range
is 15-35°C."> Dust mites die from dehydration if the relative
humidity is maintained below 51%.” In Gaborone, minimum
temperatures are 22°C in January to 7°C in July, and
maximum temperatures are 30°C in January and 20°C in
July.® Average daily relative humidity is 43-76% in January
and 30-72% in July.”® Hence, the environment is not suitable
for dust mite survival. The low prevalence is similar to rates
noted in a semi-arid region of Arizona in the USA.2 However,
the higher prevalence of dust mite sensitisation in other
comparable climates may be related to increased indoor
relative humidity through the use of indoor air conditioners,
evaporative coolers or poor air ventilation.>™>"7

Pet allergy, to cat and dog (14% respectively), was also
relatively uncommon in our study. It is unclear if this was
related to less pet ownership or to different home practices,
such as keeping pets outside the house. This warrants
further investigation in future studies.

Cockroach sensitisation was only noted in 10% of our cohort,
which is less than the prevalence of 30-70% worldwide,
40% in Western Cape and Natal, 38% in Bloemfontein and
32% in Gauteng.'®2° Although all three species of cockroach
(German (Blatella germanica), American (Periplaneta
american) and oriental (Blatta orientalis)) are found in
South Africa,® we only tested for German cockroach, for
three reasons. Firstly, sensitisation to German cockroach
predominates at higher altitudes (Pretoria and Harare),
whereas all three species are important in the coastal
regions of Cape Town and Durban.”® Secondly, the German
cockroach is found within the home in Gaborone, but the
American cockroach usually resides outside the abode,
within the water drainage system and sewerage pipes.”
Lastly, there was no commercial allergen extract to
American and oriental cockroach at the time the study was
conducted. The lower prevalence of cockroach sensitisation
in Gaborone is similar to rates of 16-17% noted in a larger
epidemiological study in children from Eastern and Western
Cape.® Interestingly, monosensitisation to cockroach (in the
absence of sensitisation to dust mite or grass pollen), is said
to be rare in South Africa,?° yet was present in 30% (3 of 10)
of our cockroach-allergic patients. As has been established
in USA inner-city populations, cockroach sensitisation in
our cohort was significantly associated with the clinical
diagnosis of asthma.??%

Current Allergy & Clinical Immunology 2013 November Vol 26 No.4



original research article

-

| &

Fig. 3. Mopane worms, served either as a dried snack (left) or cooked as a stew (right).

Regarding food allergy in our cohort, 24 (19%) were found
to be sensitised to food allergens. Although the definitive
diagnosis of food allergy traditionally relies on a positive
double-blinded placebo-controlled food challenge, the
presence of sensitisation to the food allergen (either by SPT
or serum specific IgE test) in the presence of a convincing
clinical history may be confirmatory for IgE-mediated food
allergy.?* In our cohort, food challenges were not conducted,
but the SPTs were only performed when the history was
consistent with an IgE-mediated mechanism. This rate of
food allergy is higher than that in the USA, where 6% of
children and 3.7% of adults are food allergic,?* probably
because of a selection bias in the patients (those presenting
specifically for allergy evaluation) and the small sample
size.

Nonetheless, in our cohort the most common food allergies
were to egg white (10%) and peanut (10%). Milk (2%),
wheat (1%) and soya (1%) allergy were less common.

Fig. 4. Mogwagwa (Strychnos madagascariensis).

All those who tested positive for these foods were children.
In addition, all egg-allergic patients had atopic dermatitis.
The higher rate of egg and peanut allergy is similar to
findings in a cohort of eczematous children from Cape Town
who underwent food challenges. The most common food
allergies were peanut (26%), egg (24%), fish (3%) and milk
(2%).%> One adult in our cohort was found to be allergic to
fish and shellfish by SPT to the fresh food. This is consistent
with other countries, where shellfish and fish are among the
most common food allergens in adults.?*

Two novel indigenous food allergens were also identified
by SPT, namely mopane worm (Fig. 3) and mogwagwa (Fig.
4). Mopane worm is the larva of the mopane emperor moth
(Imbrasia belina).?® This caterpillar lives almost exclusively
on the leaves of mopane trees (Colophospermum mophane),
found only in south-central Africa, at elevations of 300-1000
m, with low to moderate rainfall of 400-1 000 mm rainfall
per annum (Fig. 5).% Harvesting is seasonal and includes
hand-picking the caterpillar, followed by degutting. It is then
boiled and dried. It is eaten later as a dried snack, or as a
stew.?” Owing to the high protein content (56.8 g per 100
g - approximately three times that of beef per unit weight),
mopane worms form an important part of the rural indigent
diet of Botswana.?” They are also valued as delicacies by the
wealthier population and are widely exported. Two patients
had positive SPT to mopane worm in our cohort. Details and
further work-up for one patient has been published.?® Prior
to this, the only reported food allergy to mopane worm was
in a 36-year-old non-atopic woman from Botswana who had
angio-oedema, pruritic rash and hypotension after ingestion
of 20 g mopane worms.?° Further testing was not conducted
and history was atypical since angio-oedema persisted
for 4 days after the event.
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Fig. 5. Geographical distribution of mopane (Colophospermum
mophane)?” and mogwagwa (Strychnos madagascariensis)
trees.®

The other novel indigenous food allergen was mogwagwa
(Strychnos madagascariensis). We report the first-ever
patient with food allergy to this wild fruit. Mogwagwa is
one of 16 edible wild fruits that have been described for
Botswana.’® Other names include: black monkey orange
(English); swartklapper (Afrikaans); morapa (Northern
Sotho); nkwaka (Tsonga); mogorwagorwana (Tswana);
mukwakwa (Venda); umkwakwa (Zulu).3' The plant is
found not only in Botswana, but throughout South Africa
(Limpopo, North-West, Mpumalanga, Swaziland and
KwaZulu-Natal). Although originally from Madagascar,
this plant is also found in Malawi, Mozambique, Zambia,
Zimbabwe and Tanzania (Fig. 5).3>33 The fruit is smooth
and hard, and ripens to yellow, containing tightly packed
seeds which are surrounded by an edible pulp.3%3
Besides consumption of the fruit pulp, in South Africa
(KwaZulu-Natal) other parts of the plant are used for
medicinal purposes: the leaves and fruit sap for topical
treatment of sores;** and the root, bark and leaves for
making a drink to treat diarrhoea.® Intriguingly, this plant
is also poisonous, containing strychnine compounds in the
pip, and curare in the bark.3' The plant has been used for
poison fishing,?® as well as tick control among livestock.?”

The most common clinical allergic manifestation of all
patients presenting to our practice was rhinitis, followed by
asthma. These findings are similar to cohorts in Zimbabwe

and South Africa,>> but the percentages in this Botswana
cohort are higher. This may be due to a relative selection
bias compared to the Zimbabwe and South African cohorts,
since this study was at a single private practice where cost
implications of the SPT may have self-selected for only
testing those subjects with more serious or bothersome
symptoms.

CONCLUSION

The allergen sensitisation pattern in Gaborone, Botswana
differs significantly from those of the neighbouring countries
(Fig. 2). Grass allergy is the most common, with prevalence
rates similar to South Africa and Zimbabwe. Mould allergy,
especially to Alternaria, occurred in just under a third of
patients. Unlike surrounding countries, dust mite allergy
was uncommon. The last two findings are more consistent
with semi-arid regions in the USA. Asthmatics in Botswana
were more likely to be sensitised to cockroachand Aspergillus,
whereas rhinoconjunctivitis was linked to Bermuda grass
sensitisation. Food allergy occurred most commonly to egg
white and peanuts. Novel food allergens were identified
in this cohort - mopane worm and mogwagwa. This study
highlights the importance of studying allergen sensitisation
for each country individually, since there are important
regional differences that may occur as a result of different
climatic environments, cultural practices or diet.
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THE NATIONAL ASTHMA EDUCATION PROGRAMME
SA CERTIFICATE IN ASTHMA CARE COURSE

Asthma is one of the most common non-communicable diseases in South Africa. Nonetheless it is remains woefully
underdiagnosed and inadequately treated. Uncontrolled asthma remains a cause of morbidity and mortality across the
developing world, and South Africa is no exception.

The SA Certificate in Asthma Care is a 6-months distance-learning course with a comprehensive syllabus. The course
is widely applicable to a variety of healthcare professionals but is particularly useful for all staff who come into frequent
contact with asthma patients and who are called upon to do asthma education. Good quality asthma education is a key
factor in achieving asthma control and patient adherence, but remains an undertaught skill. Every newly diagnosed
asthmatic should be seen by a trained asthma educator.

This course seeks to address this deficiency by providing candidates with a sound theory base, practical skills regarding
asthma care and counselling skills. The course has been accredited to UCT since its inception and CPD points are
awarded to the categories of successful learners who require them, i.e. doctors, pharmacists, physiotherapists and
clinical technologists. NAEP also has a limited number of scholarships available for disadvantaged students.

form can be downloaded from our website or obtained from our office (see contact
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