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MISINFORMATION: INFORMATION OUT OF THE 
AFRICAN CONTEXT

We are drowning in information, 
but starved for knowledge. 
John Naisbitt

Although it was penned more than 
30 years ago, this statement rings 
true at a time of excess opinion 
that overwhelms contextualised 
scientific reasoning. 

This issue of the journal focuses 
on providing just that – hard 
scientific facts and reasoning. 
At the same time, it includes its 
usual varied range of articles that 
explore allergy in an array of African settings, all with the aim 
of providing clarity in clinical context.

South Africa remains at battle with the COVID-19 pandemic, 
with only 7% of the population fully vaccinated at the time of 
writing in mid-August. Vaccine hesitancy has raised its head as 
yet another stumbling block in the fight to curtail the profound 
impact of COVID-19 in the country with the desired degree of 
success. The sad reality is that misinformation on the topic 
runs rife! It is vital, therefore, that the medical community 
continue to gather and disperse evidence-based safety and 
efficacy data so as to improve the uptake of the vaccine. 

In this regard, Dr Cascia Day and Prof Jonny Peter of the 
Allergy and Clinical Immunology Division in the University of 
Cape Town’s Medical School contribute a well-timed review 
of the current literature on reactions to COVID-19 vaccines 
– currently a hot topic among the medical fraternity and the 
public alike.  

Staying with the COVID-19 theme, Dr Tamara Jaye and her 
colleagues describe a unique presentation of COVID-19 in a 
renal transplant recipient. Their report serves to open our eyes 
wider to yet another of the many different faces of the disease 
in diverse settings. Building on the need for contextualised 
information, Prof Sharon Kling, our South African ethical 
compass, delves deeper into the minefield of inaccuracies 
that plague the COVID-19 era. In particular, she makes the 
important distinctions between misinformation, disinformation 
and statements made out of ignorance – all in the interests of 
keeping the public reliably informed at a time when a focus on 
the facts is crucial in helping to contain the virus.

Moving away from the all-pervasive SARS-CoV-2, this issue 
includes two articles that report on food allergy in the African 
context. The first of these has to do with food-protein-induced 
enterocolitis syndrome (FPIES). FPIES is a delayed-type 
food allergy that presents in two forms: acute and chronic. 
In its acute form, FPIES presents with profuse vomiting that 
may lead to dehydration and shock; in the chronic form, it 
may manifest as chronic diarrhoea leading to progressive 
malnutrition. Dr Kate Browde, Senior Registrar in Paediatric 
Allergology at the Red Cross War Memorial Children’s 

Hospital, Cape Town, and I review the current literature about 
this condition and emphasise the need to increase aware-
ness in the developing world, where the burden of diarrhoeal 
disease and sepsis is high. 

Further afield in East Africa, Dr Janefrances Namuli and 
her colleagues have provided a second food-allergy-related 
contribution from Kenya. Their original research investigates 
parents’ knowledge of food allergy. Their work – unique in 
the African context – demonstrates that there is a profound 
need for public education about food allergy. Through their 
informative study, Dr Namuli’s team highlight a range of 
population-specific misconceptions in Kenya and they 
suggest some specific tools that could be used to improve the 
public’s understanding of food allergy. 

We welcome a further Kenyan contribution from Dr Evelyne 
Ng’an’ga, the most recent paediatrician to attain a sub-
specialty in Allergology. Dr Ng’an’ga is based at the Nairobi 
Hospital, from where she contributes a case report on the 
phenomenon of cold urticaria in a toddler. 

There is an immense need to research allergy in the African 
context, and for this reason, among many others, we continue 
to applaud our trailblazing colleagues from across the 
continent for their contributions to contextualised information 
related to allergy.

It’s a fact that pertinent, evidence-based position statements 
are lacking for many disorders in the South African and African 
settings. Without having guidelines with which to govern, 
aspects of clinical practice such as efficacy, affordability and 
equitability are compromised. We therefore welcome the 
publication in this issue of a consensus statement on difficult-
to-treat eczema, including the role of biologicals, in the South 
African context. This is undoubtedly a must-read authoritative 
guideline. 

Our issue concludes with Dr Spur’s illumination of the 
mysterious world of PID and the ABC of Allergy, which focuses 
on urticaria. Our thanks are extended to the authors of these 
two regular features for continuing to provide distilled clarity on 
all things allergy and immunology. Understanding hinges on a 
good grasp of the basics, and here I am reminded of Einstein’s 
famous statement: 

You do not truly understand something unless you can 
explain it to your grandmother.

Which really emphasises that clearly stated, truthful and 
contextualised information is a powerful tool – and antidote 
– in a world that’s full of noise, inaccuracy and unfounded 
claims and opinion. As a professional community, we owe it to 
ourselves, our clients and all those ‘grandmothers’ out there to 
ascertain and disseminate the truth as effectively as possible.

Dr Candice Royal 
Paediatrician and Allergologist
Consultant, Red Cross War Memorial Children’s Hospital and 
private practice practitioner, The KidsAllergy Paediatric and 
Allergy Centre, South Africa
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Review Article

INTRODUCTION

The SARS-CoV-2 pandemic continues to rage across 
the globe, resulting in unprecedented loss of life and 

economic turmoil. Our hopes are set on mass vaccination to 
curb the pandemic, because relying on herd protection is an 
untenable option. Without mass vaccination the world faces a 
mounting death toll and major prolonged morbidity, with 10% 
of patients having persistent symptoms now recognised as 
post-acute sequelae of COVID-19 at 12 weeks post-infection.1 
Vaccination has long been a contentious issue; the past decade 
in particular has seen a rise in ‘anti-vaxxer’ sentiment and this 
has been worsened during the pandemic by public loss of faith 
in inequitable and often scrambled vaccine roll-out plans. In 
addition, the recent sensationalist media reporting surrounding 
the 1 : 1 000 000 risk of thrombosis and thrombocytopaenia 
syndrome with COVID-19 vaccines has resulted in increased 
vaccine hesitancy among the public and healthcare workers 
alike.2 As South Africa moves into the second phases of planned 
vaccinations, it is vital that healthcare workers lead the charge in 
vaccine education and uptake among the public. This includes 
a measured approach and an understanding of vaccine-
associated side-effects, including anaphylaxis.

VACCINE ANAPHYLAXIS: GENERAL CONSIDERATIONS
Vaccines are biological products that can induce an immune 
response safely to protect the body against disease on future 

exposure to pathogens.3 Vaccine-associated hypersensitivity 
adverse reactions are not uncommon, but severe reactions 
such as anaphylaxis or delayed T-cell-mediated reactions are 
extremely rare, although they are well described for several 
of the commonly available vaccines.4 Distinguishing mild, self-
limiting allergic reactions – for example, urticaria – or other non-
allergic vaccine-related acute events – for example, anxiety or 
vasovagal episodes – from anaphylaxis can be challenging, 
especially during reporting after the event. In order to help 
standardise anaphylaxis reporting as an adverse event following 
immunisation, a Brighton collaboration case definition with major 
and minor criteria defined with corresponding levels of certainty 
is attached.5,6 Analysis of the Vaccine Adverse Event Reporting 
System (VAERS) in the United States found an overall rate of 
vaccine-related anaphylaxis (using the Brighton case definition) 
of 1.3 cases per million doses (administered to children and 
adults). In this instance the most common offending vaccines 
were: 
• influenza vaccines; 
• measles-mumps-rubella vaccine; 
• varicella vaccines; and 
• vaccines containing diphtheria toxoids, tetanus toxoids and/or 

acellular pertussis.4,6 
Reported risk factors for vaccine-related anaphylaxis in adults 

APPROACHING COVID-19 VACCINATION AND 
ANAPHYLAXIS FROM TWO DIRECTIONS 
Cascia Day
Jonny Peter
Division of Allergology and Clinical Immunology, Department of Medicine, University of Cape Town, South Africa
Email ӏ cascia.day@uct.ac.za

ABSTRACT
The SARS-COV-2 infection has already claimed the lives of more than 150 000 South Africans. In order to combat 
ongoing infections and fatalities, South Africa has commenced its largest adult mass vaccination roll-out ever. Roll-out 
commences against a backdrop of emerging science, increased anti-vaccine sentiments and much public anxiety about 
vaccine safety. Vaccine anaphylaxis is a serious adverse event known to occur in ~1 in a million doses with current 
registered vaccines. We discuss briefly the known epidemiology, diagnosis and common offending parts of vaccines that 
cause hypersensitivity. Similar to registered vaccines, anaphylaxis has been attributed to several COVID-19 vaccines, 
including a possible higher incidence up to ~8 in a million doses with the use of the novel mRNA COVID-19 vaccines. It is 
important that allergists approach both the risks and the management of COVID-19 vaccine-related anaphylaxis soundly. 
We present two recent cases to highlight our approach (i) to safe COVID-19 vaccination for patients with prior vaccine-
related anaphylaxis, multiple-drug hypersensitivity syndrome or clonal mast-cell disorders; and (ii) to allergy work-up and 
the management of patients with COVID-19 vaccine-related allergy or anaphylaxis. In particular, we discuss administering 
a safe second dose if required for vaccine efficacy.

Keywords: COVID-19 vaccine anaphylaxis, polysorbate-80, polyethylene glycol (PEG) 2000, mRNA vaccine, adenovirus 
vaccine, COVID-19
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include atopy and female gender; however, it is important from a 
safety perspective that vaccine-related anaphylactic death may 
occur in those with no history of prior anaphylaxis or atopy.4 

Vaccines are composed of multiple components, including the 
active component or antigen. Vaccine antigens can be inactivated 
toxins, parts of organisms such as the cell wall or receptors, 
whole organisms, recombinant viral vectors and the novel 
messenger ribonucleic acid (mRNA) vaccines.7 Remarkably, 
it is rarely the vaccine antigen that causes anaphylaxis but 
rather inactive ingredients or excipients that are found more 
commonly to be the culprits. Non-antigen components are 
added to vaccines for specific purposes, such as to increase 
stimulation of an immune response (adjuvants), to decrease the 
risk of bacterial contamination during production (antibiotics) 
and to improve solubility and stability of the vaccine (stabilisers 
or preservatives). Some of the known offending agents in 
vaccines linked to allergic reactions include natural rubber latex 
in the vaccine ampule (now rarely used) and residual products 
from the manufacturing process such as egg protein, gelatin or 
antibiotics, and stabilisers or preservatives.8 

COVID-19 VACCINE-RELATED ANAPHYLAXIS
Several different COVID-19 vaccinations (see Table I) and 
vaccine platforms are now available in different parts of the 
world, most under emergency-use authorisations. Remarkably, 
as at July 2021, more than a quarter of the world’s population 
have received at least one dose of an approved vaccine, with 
a total of 3.7 billion doses administered at a rate of around 
30 million doses daily.9 These incredibly high numbers are 
of relevance to rare adverse events following immunisation, 
such as anaphylaxis, that tend to emerge only during the 
post-marketing surveillance period where millions of people 
are vaccinated. The COVID-19 vaccines include several new 
vaccine technologies. The two most important of these from the 
South African perspective are the mRNA and the adeno-viral 
vectored vaccines. 

During the early European and US roll-out of the mRNA vaccines 
(Pfizer-BioNTech and Moderna), several media outlets sounded 

alarm bells about several cases of anaphylaxis. Notably, in the 
phase I–III clinical trials of these vaccines, only minor local side-
effects and systemic effects such as fever, fatigue and headache 
occurred more commonly with the vaccine than the placebo, 
but no cases of anaphylaxis were reported.10,11 After these early 
reports, current surveillance data from more than 300 million 
doses suggest that anaphylaxis to mRNA vaccines occurs at a 
rate of 2.5–11.1 cases per million doses. A recent meta-analysis 
across COVID-19 vaccines suggested a rate of 7.94–16 adjudicated 
cases per million doses.12–14 These rates are up to ten times 
higher than the previously reported vaccine anaphylaxis rate of 
1.31 cases per million (95% CI 0.65–2.47).2,6,12 However, despite 
the increased rate, not a single death has yet been reported 
following anaphylaxis to COVID-19 vaccines. Furthermore, more 
recent reports suggest that the majority of reactions reported as 
anaphylaxis to these vaccines are Brighton level 3 (low likelihood 
for true anaphylaxis), with the majority having been treated 
successfully without the need for adrenaline.12,15 Nearly all the 
reactions occurred within 30 minutes following vaccination and 
> 90% of cases were female.12,15 

There is an ongoing debate about the mechanism of these 
anaphylactic reactions and the possible offending agent in 
the mRNA vaccines is not yet known. These vaccines use a 
lipid-based nanoparticle carrier system to prevent degradation 
of the mRNA and to facilitate cellular delivery. This system 
is further stabilised by polyethylene glycol (PEG) 2000 that 
prolongs the half-life of the vaccine.10 Polyethylene glycols 
(macrogols) have not previously been used in vaccines and 
are ubiquitous substances found in many medicinal, cosmetic 
and household products. IgE-mediated hypersensitivity to PEG 
has been described but it is exceedingly rare, given the large 
variety of products containing PEG, and severely debilitating.13,16 
Mechanisms may include either IgE meditated to PEG or non-
IgE-mediated mast-cell/complement activation to lipid particles 
or PEG 2000.10 Interestingly, the clinical features outlined above, 
the lack of significant serum mast-cell tryptase elevations in 
many of the cases and the ability in the majority of instances 
to tolerate the second dose of vaccine successfully without a 
recurrent hypersensitivity reaction15,17 supports a non-IgE-

TABLE I: VARIOUS SARS-COV-2 VACCINATIONS WITH POTENTIAL FOR USE IN THE SOUTH AFRICAN ROLL-OUT PROGRAMME, 
MECHANISM OF VACCINE ACTION AND LIPID NANOPARTICLE CONTENTS13,19

VACCINE VACCINE TYPE EXCIPIENT OF CONCERN

Pfizer-BioNTech BNT162b2 mRNA-based vaccine (encoding the viral spike (S) glycoprotein) Polyethylene glycol-2000

Moderna mRNA-1273 mRNA-based vaccine (encoding the pre-fusion stabilised spike (S) glycoprotein) Polyethylene glycol-2000

Johnson and Johnson (JnJ Ad26.CoV2) Adenovirus type 26 vector against viral spike (S) protein Polysorbate 80

Novavax (NVX-CoV2373) SARS-CoV-2 rS protein nanoparticle with Matrix-M1 adjuvant Polysorbate 80

CoronaVac (Sinovac, China) Inactivated vaccine NA

Convidicea Ad5-nCoV (CanSino Biologics) Recombinant adenovirus type 5 vector (against spike RBD protein) NA

BBIBP-CorV (Sinopharm) Inactivated SARS-CoV-2 (vero cells) and aluminium hydroxide adjuvant NA

ChAdOx1 (Oxford/AstraZeneca) Replication-deficient viral vector vaccine (adenovirus from chimpanzees) Polysorbate 80

Sputnik V (Gamaleya Research Inst) Non-replicating, two-component vector (adenovirus) against spike (S) glycoprotein Polysorbate 80
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mediated type reaction possibly mediated by the interaction 
between nanomaterials and complement, with release of mast-
cell and basophil mediates. This is known as – complement-
activation related pseudoallergy (CARPA).18 

The adenovirus-vectored vaccines – and in particular the JnJ 
Ad26.CoV2 vaccine – have already been administered to more 
than 480 000 South African healthcare workers; among this 
cohort, seven cases of anaphylaxis (Brighton level 1–2) have 
been reported to date, with 42 less severe allergic reactions, 
predominantly urticaria and other transient rashes; and 31 
cases of isolated shortness of breath reported to the safety 
desk (unpublished data). This is in keeping with the phase I–III 
trial data and data from more than 8 million doses in the United 
States, where no cases of anaphylaxis were reported and the 
rates of rash were ~2%.2 Currently, the mechanism of allergic 
reactions to adenoviral-vectored vaccines is also unknown. 
Similarly to the mRNA vaccine, proposed mechanisms include 
hypersensitivity to the vaccine excipient – polysorbate 80 (a 
particle derived from PEG and frequently used in medicinal 
and household products) or to non-IgE mechanisms such as 
mast-cell activation or CARPA.Unlike PEG, polysorbate is an 
excipient in many existing vaccines (eg hepatitis B vaccine, 
human papillomavirus (HPV) vaccine, and the pneumococcal 
conjugate vaccine (PCV)). Polysorbates have been reported to 
induce anaphylaxis-like reactions in animals but very few cases 
are reported in human beings.13 

CASE 1: COVID-19 VACCINAITON IN MULTIPLE-DRUG 
HYPERSENSITIVITY 
A 39-year-old woman, currently working as an Intensive Care 
Registered Professional Nurse, is well known to the UCT Lung 
Institute Allergy unit. She has a background history of atopy with 
perennial allergic rhinitis (AR) and moderate persistent asthma, 
with previous skin-prick testing (SPT) showing sensitisation to 
house-dust mites (HDMs) and animal dander. In addition, she has 
sick sinus syndrome (SSS) (with a pacemaker in situ) complicated 
by recurrent pacemaker-site infection and granulomas, 
necessitating multiple surgeries. She was initially referred to 
the allergy unit after two episodes of peri-operative anaphylaxis, 
complicated by cardiac arrest; each event was confirmed with 
mast-cell tryptase elevations. She also has a history of multiple 
less-severe reactions to several antibiotics of different classes. 
Investigations showed positive basophil activation tests to 
the muscle relaxants suxamethonium and pancuronium, as 
well as to the following antibiotics: vancomycin, linezolid, and 
clindamycin; and negative testing to amoxycillin, atracurium, 
rocuronium, potassium metabisulphites, and sodium benzoate. 
In order to assist with the further antibiotic therapy required for 
peri-operative cover, she was admitted for epicutaneous testing 
(SPT and intradermal testing) followed by drug-provocation 
testing – the recommended approach to patients with multiple-
drug hypersensitivity (MDH) syndromes.20 Epicutaneous testing 
was negative to amoxicillin and co-amoxiclav and she tolerated 
drug provocation with aminopenicillins and co-amoxiclav and 
also rifampicin and clarithromycin for prolonged periods. 

This history is most compatible with non-IgE-mediated 
drug hypersensitivity. Several small-molecule drugs (such 

as vancomycin and neuromuscular blocking agents) have 
been shown to activate the Mas-Related G Protein-coupled 
Receptor-X2 (MRGPRX2) and they result in direct mast-cell 
degranulation on first exposure to applicable antibiotics.21 

Therefore, our advice was to use the antibiotics previously 
tolerated and a test dosing strategy – one-tenth test dose under 
observation and if no reaction after 60 minutes, the full dose of 
drug can be administered. 

At the beginning of the Johnson and Johnson Sisonkwe Vaccine 
phase III roll-out to healthcare professionals she contacted the 
clinic, indicating to us that the vaccinators at the closest trial 
site did not feel comfortable proceeding with her COVID-19 
vaccination. She was also very anxious about reacting adversely 
to the vaccine. However, she was also high risk for SARS-CoV-2 
infection, working as she was in the COVID-19 Intensive Care 
Unit. Although there are no data to support the possibility of 
her having anaphylaxis following vaccination, employing an 
abundance of caution, we organised for her admission and 
graded dosing. The patient was admitted to a high-care ward, 
pre-medicated with 180 mg Fexofenadine and vaccinated with 
10% of the vaccine (0.0025 mL for the JnJ A26.CoV2 vaccine; 
total dose of 0.25 mL) intramuscularly. This was followed by 
observation for one hour. She then received the remaining 90% 
of the dose, with no adverse reactions. Emerging data now 
suggest that it would have been safe to vaccinate her using 
a full-dose standard vaccine regimen at her local vaccination 
centre. 

CASE 2
A 56-year-old woman employed as a laboratory technician 
and with a background history of hypertension, obesity, 
persistent AR, and poorly controlled severe asthma presented 
to a Sisonke vaccine centre in February 2021 for COVID-19 
vaccination. She had been hospitalised for five days in April 
2020 for COVID-19 pneumonia and required supplemental 
oxygen therapy, but needed neither high-flow nasal oxygen 
nor mechanical ventilation. Although not disclosed at the time 
of her vaccination, she later recalled a previous vaccine-related 
anaphylaxis more than 20 years ago following a yellow fever 
vaccine. This episode had required treatment with intramuscular 
adrenaline, but did not require intensive-care admission. She 
was vaccinated with JnJ A26.CoV2 and ten minutes following 
vaccination developed facial angioedema and bronchospasm 
without urticaria or cardiovascular or gastrointestinal symptoms. 
She was treated with salbutamol nebulisation and intravenous 
hydrocortisone (no adrenaline was administered), admitted 
overnight for observation and discharged the next day without 
sequelae. The mast-cell tryptase taken at six hours post reaction 
was 4.9 ng/mL (normal). We reviewed her during her admission 
and arranged for further allergy testing six weeks after her acute 
event. 

The allergy work-up consisted of a review of her aeroallergen 
sensitisations and optimisation of both her AR and her asthma-
care plans. She was polysensitised to HDMs and animal dander. 
Basophil activation testing for sulphites, metabisulphites and 
colourants was negative. We conducted testing for the major 
excipient in the JnJ A26.CoV2 – polysorbate 80 – using the 
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protocol outlined in an excellent review on COVID-19 vaccine-
related hypersensitivity.8 Epicutaneous testing using Prevnar 
(the most readily available vaccine containing polysorbate 80) 
using a 1 : 10 dilution of the neat vaccine for SPT followed by 20 
minutes’ observation and then a 1 : 100 dilution for intradermal 
testing. The SPT was negative, but the intradermal test was 
strongly reactive after 20 minutes (see Figure 1). Of note, 
patients with polysorbate or polyethylene glycol sensitivity can 
have delayed anaphylaxis with a higher incidence of systemic 
reactions;8 therefore this testing should be conducted in allergy 
clinics capable of managing anaphylaxis. The patient was 
counselled about the possible implications of a polysorbate 
80 sensitivity and issued with an EpiPen and a MedicAlert® 
bracelet. 

APPROACHING FROM THE TWO DIRECTIONS
We have presented our two case presentations to highlight the 
two common scenarios that we are encountering in our allergy 
practice during the COVID-19 vaccine roll-out in South Africa. 

The first is the situation of patients with prior vaccine-related 
anaphylaxis, a history of MDH syndrome or known clonal 
mast-cell disease (see Figure 2a). We have recently published 
a broader approach to COVID-19 vaccination in patients with 
a history of allergies and other immune-based disorders.3 
Importantly, we highlight that only patients with a history of 
prior vaccine-related or idiopathic anaphylaxis, known clonal 
mast-cell disorders and/or MDH syndrome warrant an allergy 
assessment and consideration prior to vaccination; all other 
patients with atopic diseases and sensitisation to foods or other 
non-vaccine drugs – for example, beta-lactams – should proceed 
with vaccination without the need for further assessment. 
Anaphylaxis does occur more commonly in atopic patients and 
therefore if there is concern about a patient with a severe food 

or non-vaccine drug-allergy history, or uncontrolled asthma, 
vaccination can occur at a centre with the necessary equipment 
to manage allergic reactions. However, all centres should be 
equipped to manage anaphylaxis. Though the use of a shared 
decision-making approach for prior vaccine-related or idiopathic 
anaphylaxis, known clonal mast-cell disorders and MDH 
syndrome patients, the most effective method to aid vaccination 
should be facilitated. Safe options would include (i) full-dose 
vaccination at a centre equipped to manage anaphylaxis or (ii) a 
10%/90% graded challenge.14 SPT with COVID-19 vaccines or 
excipients prior to vaccination has been recommended against 
in a consensus expert review, given the lack of standardised 
reagents and the risk of false-positive reactions and the 
unnecessary avoidance of vaccines.14 It has even been noted 
that patients with proven excipient hypersensitivity to PEG 
or polysorbate may tolerate vaccination, given the very low 
concentrations of these excipients occurring in the vaccines.14,17 
Fortunately, vaccine-anaphylaxis, MDH syndrome and clonal 
mast-cell diseases are all uncommon, making this a small group 
of patients to manage in the context of the national roll-out. 

The second group of patients that we will probably see as 
mRNA vaccination scales up in South Africa is those who have 
immediate reactions following the first dose of COVID-19 mRNA 
vaccine and still requiring a second dose for ideal efficacy. Figure 
2b describes an approach adapted from Vanijcharoenkarn et al 
and Krantz et al, who describe patients with immediate allergic 
reactions to either the Pfizer or the Moderna vaccines.15,17 The 
key aspects to this involve a detailed analysis of the symptoms, 
the clinical features and ideally the mast-cell tryptase results of 
the initial reaction. In this large patient series, the biggest patient 
group had non-specific symptoms, including pruritis without 
rash, numbness/tingling, isolated sore throat, dizziness (without 
associated hypotension) and subjective sensation of throat 

Figure 1a: Aeroallergen skin-prick testing Figure 1b: Polysorbate 80 intradermal testing

Negative control
No wheal D. pteronyssinus

Positive 
control
3mm

D. farinae

Polysorbate 80 skin prick 
test: negative

Polysorbate 80 intradermal:  
wheal 20mm flare 33mm
Strong positive
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Figure 2a

Should I be vaccinated with a COVID-19 vaccine? If so where and how?

Any atopic disease, eg Asthma
Non-vaccine drug anaphylaxis

Any food anaphylaxis

Clonal Mast cell disease, eg mastocytosis
History of vaccine-related anaphylaxis

Idiopathic anaphylaxis
Multiple drug hypersensitivity syndrome

Full dose of vaccine under observation in a 
facility that can manage anaphylaxis

Graded if requested
Give 1/10 of dose of vaccine and monitor 

for 1 hour

Step 2: If no reaction
Give 9/10 of dose of vaccine and monitor 

for 1 hour and if no reaction discharge

Give full dose vaccine 
No special precautions

All vaccine sites should be equipped to
 manage allergic reactions

Premedication optional:
• Steroid
• Anti-histamine
• Leukotriene 
 receptor antagonist

Recommended against 
by some expert groups

Shared decision-making
Allergy discussion
No SPTs with vaccine

Figure 2b

Should I have the second dose of a COVID vaccine if I reacted
 to the first dose?

Characteristics of the reaction to the first dose COVID-19 vaccine

Low risk of anaphylaxis

Direct administration of  
second dose

Moderate risk of anaphylaxis High risk of anaphylaxis

MILD SYMPTOMS
No objective signs of allergic 
reaction with stable vital signs,
eg puritis without rash, sensation 
of throat closing, palpitations, 
dizziness

MODERATE SYMPTOMS
≥ 2 of the following
1. Localised urticaria
2. Dyspnoea without objective 

wheeze or stridor
3. Voice changes
4. Nausea, vomiting, diarrhoea

SEVERE SYMPTOMS
1. Generalised urticaria
2. Hypoxia/Wheeze/Stridor
3. Angioedema
4. Hypotension

Full  dose challenge
Facility to manage reactions

Probably can be full dose 
challenge in environment safe  

to manage reactions
OR

Alternative vaccine platform

Shared decision-making
Allergy assessment
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closure, all considered low risk for true anaphylaxis. All of these 
patients tolerated the second dose of vaccine via either direct or 
graded administration.15,17 More recent publications show that 
even patients with adjudicated anaphylaxis to the first doses 
of mRNA vaccines are having safe full-dose second doses of 
mRNA vaccine with antihistamine cover and no recurrence of 
the immediate reactions.17 The emerging evidence therefore 
suggests that shared decision-making and allergy assessment 
in the majority of instances should allow for safe second-dosing 
of mRNA vaccines even after immediate reactions to the first 
dose. If the features are consistent with moderate or high risk 
for true anaphylaxis, SPT and/or intradermal testing for PEG/
polysorbate may be performed if the expertise and reagents are 
available (as in our second case). However, this testing should 
not delay second-dose administration; rather, patients should be 
offered full dose under antihistamine cover in a setting equipped 
to manage anaphylaxis; or a graded 10%/90% challenge under 
allergist observation; or the use of an alternative vaccine for 
boosting. It is important to note that some of these options may 
not be logistically possible. Current data regarding the risk of 

increased severity of immediate hypersensitivity following 
second mRNA COVID-19 vaccine dosing compared to the risk 
of severe COVID-19 disease support the strong encouragement 
of patients not to delay in completing an efficacious COVID-19 
vaccine schedule. 

CONCLUSION
None of us in our lifetimes have faced either a global pandemic 
or mass adult vaccination on such a large scale. We need 
therefore to work quickly and help one another as a global allergy 
community to understand the emerging spectrum of COVID-19 
vaccine-related allergy and anaphylaxis. Certainly, with more 
than 3 billion vaccinations having been given, we are already 
starting to form a clear picture of what to expect. Hopefully this 
pragmatic approach will help practitioners to advise and manage 
our allergy patients and those reacting to these vaccines in the 
best possible way.
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Case Report

CASE 1

A 21-year-old woman with no known background of allergy or 
chronic medical illnesses presented to her local emergency 

room (ER) in the early hours of the morning with severe 
musculoskeletal shoulder pain. An intramuscular injection of 
75 mg of diclofenac (Biotec Laboratories) was given as therapy, 
but within less than five minutes she developed clinical features 
of anaphylaxis, including severe hypotension (blood pressure 
70/30 from a normal blood pressure at triage), diffuse urticaria, 
dyspnoea and wheezing. She received immediate treatment with 
1 mL of 1 : 1 000 epinephrine intramuscularly, 2 L of intravenous 
fluid (plasmalyte B), 100 mg of hydrocortisone intravenously, 
25 mg promethazine intravenously, and salbutamol nebulisation. 
No tryptase measurements were taken at the event, but the 
clinical diagnosis was anaphylaxis secondary to diclofenac. She 
responded well to treatment, was monitored in the ER, and later 
discharged. 

She was seen subsequently by orthopaedics and diagnosed 
with a left-shoulder osteoid osteoma (benign bony tumour) and 
was started on paracetamol (acetaminophen) and ibuprofen 
for analgesia, which she tolerated. On review at the allergy 
clinic, she had no history of asthma, angioedema, urticaria or 
any other previous drug or food allergies. This was the patient’s 
first known exposure to diclofenac. She had previously used 
aspirin and ibuprofen (both potent COX-1 inhibitors) with no 
adverse reactions. A sulphido-leukotriene release assay (ie 
cellular antigen stimulation test (CAST)) was performed and 
the results were positive for diclofenac and weakly positive 
for paracetamol (acetaminophen). The diagnosis of a single-
NSAID Type-I hypersensitivity reaction to diclofenac was 
confirmed. Management should take the form of avoidance of 

all preparations of diclofenac and a MedicAlert® bracelet with 
an anaphylaxis action plan. She was counselled to read drug 
labels as diclofenac can be present in polycomponent over-the-
counter medication.

CASE 2
A 52-year-old woman presented as an outpatient with the history 
of poorly controlled diabetes mellitus (Type 2) and chronic 
backpain related to underlying osteoarthritis. She had had a 
previous spinal fusion and her chronic pain management required 
regular self-medication with paracetamol (acetaminophen) and 
tramadol. She denied the use of NSAIDs. 

She was referred to our allergy clinic from her local hospital 
following a presentation to ER with anaphylaxis complicated by 
loss of consciousness (unfortunately, treatment notes from the 
facility were not available). No mast-cell tryptase was taken at 
the time of the event, but the total IgE was elevated at 626 kU/L 
(mean 13.2 kU/L for adults). The patient had eaten her regular 
biryani (a mixed rice dish originating on the Indian subcontinent) 
before taking paracetamol and diclofenac. This raised the 
concern that additives or spices in the biryani may have acted as 
a cofactor with diclofenac, resulting in anaphylaxis. Interestingly, 
she reported that since adolescence she has experienced 
periods of spontaneous urticaria responding to antihistamine 
therapy, for which she has not sought medical advice. According 
to her, there are no obvious triggers for this and the urticaria 
resolves rapidly with antihistamines. She denied angioedema 
and does not have any known allergies. 

This history is suggestive of chronic spontaneous urticaria 
(CSU). CAST testing was done for various NSAIDs and food 
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ABSTRACT
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additives at six weeks after the event, and all the tests were 
negative (see Table I). It is important to note that if CASTs are 
performed earlier than six weeks after an allergic reaction, the 
results may be falsely positive. The patient successfully passed 
an aspirin challenge (maximal dose 300 mg) on both an empty 
stomach and after having eaten biryani. Her back pain has been 
well controlled on paracetamol (acetaminophen) and she has 
been counselled to avoid diclofenac. An anaphylaxis action plan 
and MedicAlert® bracelet were issued to her. She still enjoys 
her local biryani regularly without any hypersensitivity reactions.

CASE 3
A 44-year-old male with a background history of recently 
diagnosed gout presented at his local ER with an acute 
gouty flare of his right knee. On presentation he had a small 
knee effusion which was drained and uric acid crystals were 
observed in the synovial fluid. After the drainage of the knee 
effusion, he complained of ongoing severe pain and the on-call 
doctor administered 75 mg intramuscular diclofenac (Biotec 
Laboratories). Less than five minutes after this injection, he 
developed severe angioedema of the face and larynx, and 
required intubation for airway protection. He did not develop 
urticaria, bronchospasm or cardiovascular symptoms. He 
required mechanical ventilation for three days while the 
angioedema resolved and was then discharged home to follow-
up at the allergy clinic. Mast-cell tryptase was again not done at 
the time of the event. 

On review the patient denied any prior exposure to diclofenac 
and had previously used aspirin with no adverse events. He had 
no personal or family history of prior angioedema or urticaria 
and had no known allergies. A diagnosis of single-NSAID 
angioedema was made with no cross-intolerance to other 

Cox-1 NSAIDs. At the allergy clinic we screened for hereditary 
angioedema: complement C4 were normal, as was a baseline 
mast cell tryptase. All CASTs (performed more than two months 
after the event) for paracetamol, salicylates, lys-aspirin and food 
mixes were negative. He successfully completed an aspirin 
challenge (to a dose of 300 mg) with no adverse reaction. 

We have optimised his gout treatment and counselled him to 
avoid diclofenac and to read carefully the ingredients of any 
over-the-counter medication for gouty flares, as these commonly 
contain diclofenac. He was issued a MedicAlert® bracelet and 
has an anaphylaxis action plan. 

DISCUSSION
NSAIDs are among the most commonly used medications 
globally and are present in many over-the-counter preparations. 
NSAIDs act via modulation of the cyclo-oxygenase (COX) 
pathway and inhibition of the production of prostaglandins and 
thromboxane. These actions result in anti-thrombotic, analgesic, 
anti-pyretic and anti-inflammatory effects.1 This class of drugs 
contains a variety of agents with differing chemical structures, 
resulting in variable inhibition of COX-1 and COX-2 pathways.1,2 
For instance, aspirin is a potent COX-1 inhibitor, whereas 
diclofenac has equipotent COX-1 and COX-2 inhibition and 
celecoxib is selective for COX-2 inhibition.3,4 NSAIDs are one 
of the most common reported drug ‘allergies’;3 however, global 
prevalence is unknown.5

Adverse reactions to NSAIDs are diverse and can include 
– but are not limited to – gastritis, dyspepsia, diarrhoea, 
constipation, Stevens-Johnson syndrome (SJS), toxic 
epidermal necrolysis, erythema multiforme, erythema nodosum, 
bullous leukocytoclastic vasculitis, photosensitivity, acute renal 

TABLE I: SUMMARY OF CHARACTERISTICS AND RESULTS OF CASE SERIES

CASE AGE GENDER CO-MORBIDITIES CULPRIT DRUG PRESENTATION CAST RESULTS

1 21 Female Osteoid osteoma Diclofenac Type 4 (Table II): 
Anaphylaxis with 
cutaneous and respiratory 
involvement

Diclofenac: 57 pg/mL (positive)
Lys-asprin: 0 pg/mL
Ibuprofen: 0 pg/mL
Acetaminophen: 19 pg/mL  
(weakly positive)

2 52 Female Osteoarthritis
Previous spinal fusion surgery 
Recently diagnosed diabetic

Diclofenac Type 4: Anaphylaxis Diclofenac: 0 pg/mL 
Lys-asprin: 0 pg/mL
Ibuprofen: 0 pg/mL
Acetaminophen: 0 pg/mL 
Sodium salicylate: 0 pg/mL
Tartrazine: 70 pg/mL (negative)
Sodium benzoate: 0 pg/mL
Sodium nitrite: 0 pg/mL

3 44 Male Gout Diclofenac Type 3: Angioedema with 
laryngeal oedema

Mast-cell tryptase baseline: 4.2 µg/L
C4: 0.42 g/L
Diclofenac: 0 pg/mL 
Lys-asprin: 0 pg/mL
Ibuprofen: 0 pg/mL
Acetaminophen: 0 pg/mL 
Sodium salicylate: 16 pg/mL (negative)
Food colourant mix I and II:1 0 pg/mL
Sodium benzoate: 0 pg/mL
Sodium nitrite: 0 pg/mL

1 Food colourant mix I includes: quinoline yellow, sunset yellow FCF, chromotrope B, amaranth and new coccine. Food colourant mix II includes: erythrosine, patent 
blue V, indigo carmine and brilliant black.

02a NSAID reactions.indd   12902a NSAID reactions.indd   129 2021/08/25   20:152021/08/25   20:15



Current Allergy & Clinical Immunology  Ӏ  September 2021  Ӏ  Vol 34, No 3130

CASE REPORT

TABLE II: CLASSIFICATION OF NSAID REACTIONS BY THE EAACI TASK FORCE ON NSAIDS HYPERSENSITIVITY8

TYPE CULPRIT NSAID PRESENTATION COMORBIDITIES ONSET MECHANISM 
OF ACTION

Type 1: NSAID-induced 
asthma and rhinitis

Multiple COX-1-inhibiting NSAIDs • Rhinitis
• Bronchospasm
• Laryngospasm
• Facial flushing
• Periorbital oedema
• Conjunctival injection
• Nausea/vomiting
• Diarrhoea
• Hypotension

Asthma
Rhinosinusitis
Nasal polyps
Aspirin-exacerbated 
respiratory disease

Delayed
(30 minutes – 3 
hours)

COX-1 inhibition
(pseudoallergic)

Type 2: NSAID- 
induced urticaria/ 
angioedema in chronic 
spontaneous urticaria

Multiple COX-1- inhibiting NSAIDs • Urticaria and/or 
angioedema

Chronic urticaria Delayed
(30–90 
minutes)

COX-1 inhibition
(pseudoallergic)

Type 3: NSAID-induced 
urticaria/ angioedema in 
otherwise asymptomatic 
individuals

Multiple COX-1- inhibiting NSAIDs. 
These patients can usually tolerate 
highly selective COX-2 inhibitors

• Urticaria and/or 
angioedema

Nil Delayed
(30–90 
minutes)

COX-1 inhibition
(pseudoallergic)

Type 4 Single NSAID other than aspirin 
(rarely NSAID with similar molecular 
structure)

• Cutaneous and 
respiratory symptoms

• Anaphylaxis

Nil Immediate IgE-mediated

Type 5: Single NSAID-
induced delayed 
reactions (SNIDR)

Single NSAID other than aspirin 
(rarely NSAID with similar molecular 
structure)

• Cutaneous (mostly) 
with wide spectrum, 
from maculopapular 
rash to drug reaction 
with eosinophilia and 
systemic symptoms 
(DRESS), Stevens-
Johnson syndrome 
(SJS)/ toxic epidermal 
necrolysis (TEN)

• Fixed drug eruption
• Nephritis

Nil Variable:
usually after 24 
hours of NSAID 
exposure

T-cell-mediated

failure, interstitial nephritis, aseptic meningitis, hypersensitivity 
pneumonitis, thrombocytopaenia, liver dysfunction, urticaria, 
angioedema and anaphylaxis.2,6 This diverse presentation of a 
common class of drugs can complicate the diagnosis of NSAID 
hypersensitivity. 

Allergic reactions are IgE-mediated and symptoms include 
urticaria, angioedema and anaphylaxis. Typically, these 
patients have had at least one exposure to the culprit drug. It 
is important to note that IgE-mediated allergic reactions have 
not been described for aspirin.5 The COX-1 inhibitors most 
commonly implicated in anaphylaxis are ibuprofen (United 
States); diclofenac (France) and the pyrazole NSAIDs such as 
phenylbutazone (Spain).5,7 Pseudo-allergic reactions are non-
immune-mediated reactions that are related to the degree of 
the COX-1 inhibiting effect of a drug. In susceptible individuals 
these reactions will occur with any NSAID that inhibits COX-1; 
however, the exact mechanism of action is unknown.6 NSAID-
induced hypersensitivity reactions have been reviewed and 
classified by the European Academy of Allergy and Clinical 
Immunology (EAACI) Task Force on NSAIDs Hypersensitivity8 
(see Table II).

The classification of NSAID hypersensitivity reactions can be 
difficult as the presentation is variable, with overlapping features. 

A thorough history is paramount and the clinician must establish 
whether the patient has underlying rhino-sinusitis, asthma 
or chronic urticaria. It is also important to determine whether 
the patient had ever taken NSAIDs prior to the reaction, and 
whether the reaction is caused by a single NSAID or multiple 
types. This can be difficult as various NSAIDs are ubiquitous in 
over-the-counter medication.

Unfortunately, there are no validated in-vitro or skin-testing 
methods available for NSAID hypersensitivity reactions, and 
negative CAST results do not exclude clinical hypersensitivity. If 
a definitive diagnosis is required, then a drug (NSAID) challenge 
can be done. However, this is usually reserved for patients who 
require future NSAID therapy – for instance, aspirin as secondary 
prevention of cardiovascular events. Drug challenges to culprit 
drugs in Type 4 and 5 reactions (see Table II) should be avoided 
due to increased risk of anaphylaxis and severe cutaneous drug 
reactions.5 A suggested diagnostic strategy is to use an aspirin 
challenge protocol in Type 1–3 reactions, if indicated. This would 
require close monitoring of vital signs while giving 150 mg aspirin 
orally. This is followed by three hours of observation and then 
giving a further 300 mg aspirin followed by a further three-hour 
observation period. If the patient can tolerate aspirin, then they 
can use any class of NSAIDs apart from the culprit NSAID. If the 
patient has a reaction to aspirin, they are classified as having 
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a pseudoallergic reaction as aspirin has not been implicated in 
Type 4 reactions (anaphylaxis).5 It is important to note that in all 
three of these cases a serum mast-cell tryptase was not taken at 
the time of the reaction. Emergency physicians should be made 
aware of the utility of this test in confirming an IgE-mediated 
allergic response.

Management of NSAID reactions depends on the severity of 
symptoms and the classification of the reaction. Acute, severe 
reactions should be managed acutely as per emergency 

protocols. If the patient had severe symptoms, then avoidance 
of that drug should be advised and the patient should be referred 
to an allergist/immunologist if ongoing use of the culprit NSAID is 
required. When reviewing the patient, it is important to educate 
them regarding which NSAIDs (if any) are safe to use– and to 
provide them with a list of safe and/or unsafe NSAIDs.
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INTRODUCTION

Towards the end of 2019, a new coronavirus (CoV) 
was described emerging from Wuhan, China and, on 

11 March 2020, the Director-General of the World Health 
Organization (WHO) declared the outbreak a ‘pandemic’. 
To date, approximately 94 million cases and more than 2 
million deaths have been reported worldwide.1 Although most 
cases of paediatric COVID-19 will present typically with fever, 
cough, diarrhoea, vomiting, nasal congestion and fatigue,2 

the emergence of the paediatric multisystem inflammatory 
syndrome temporarily associated with SARS-CoV-2 (PIMS-TS) 
is of serious concern.2 

There are few reports of paediatric renal transplant recipients 

 infected with SARS-CoV-2. During the peak of Italy’s COVID-19 
epidemic, 160 renal transplant recipients, including 64 children, 
were reported to have tested positive for the virus.3 Over a 
seven-week follow-up period none developed symptoms and, 
while two were tested for SARS-CoV-2 because they had had 
close contact with a SARS-CoV-2 positive cohabitant, neither 
developed the disease.3 The authors concluded that chronic 
immunosuppression might not be associated with increased risk 
for COVID-19 in paediatric renal transplant recipients.3 While the 
number children who have benefitted from renal transplantation 
in South Africa is small, we can expect that more patients with 
chronic kidney disease (CKD) and kidney transplant recipients 
will present with the condition. 
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ABSTRACT
Towards the end of 2019, a new coronavirus (CoV) was described emerging from Wuhan, China. Given its phylogenetic 
similarity to SARS-CoV, the new coronavirus was named severe-acute respiratory syndrome virus-2 and the disease 
it caused was named coronavirus disease of 2019 (COVID-19). There are few reports of paediatric renal transplant 
recipients infected with SARS-CoV-2 and, although guidelines for the management of solid-organ transplant recipients 
exposed to SAR-CoV-2 have been published, there are few paediatric-specific guidelines. We present a case of an 
unusual presentation of COVID-19 in an adolescent transplant recipient who presented with transient facial angioedema 
and a non-specific skin rash. She developed acute kidney injury, which resolved without any intervention. We suggest that, 
in future, an international registry of paediatric transplant recipients infected with COVID-19 be established to delineate 
more clearly the presenting features, clinical course and challenges encountered in treating these patients.
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arthralgia, acute kidney injury
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To highlight the importance of considering COVID-19, especially 
in transplant patients who may present with atypical features, 
we describe a case of an unusual presentation of COVID-19 in 
an adolescent transplant recipient. 

METHOD
Once permission to publish this information was obtained 
from the patient, her parents and the Human Research Ethics 
Committee (Medical) of the University of the Witwatersrand 
(M2008129), a retrospective review of the child’s clinical 
notes and special investigations was carried out and the data 
summarised in a case report.

CASE DESCRIPTION 
The case we describe is of a 13-year-old female who received 
a deceased donor kidney transplant in 2014. Her maintenance 
medication included: 
• tacrolimus 2 mg/bd; 
• mycophenolate sodium 180 mg/bd; 
• prednisone 5 mg/od; 
• omeprazole 10 mg/od; and 
• amlodipine 2.5 mg/od. 

She presented with a four-day history of a painless left-sided 
swelling of the soft tissue of her face and tongue characteristic 
of angioedema. This condition was beginning to subside by 
the time she presented to hospital (see Figures 1 and 2). She 
gave no history of fever or any of the other ‘classical’ COVID-19 
symptoms and had no known COVID-19 contacts. Apart from 
the non-tender swelling of her face and tongue, she was 
apyrexial, oxygenating normally, normotensive and clinically 
well, with no features of an underlying Coxsakievirus, Epstein-
Barr virus or bacterial infection. Of note, her tacrolimus trough 
level was within the therapeutic range, her C-reactive protein 
(CRP) was not raised, and her white cell count was normal with 
a lymphocyte predominance.

The facial swelling resolved within 48 hours of admission; 
however, on the third day of her admission she developed a 
pruritic papular rash on her back, which also resolved within 48 
hours (see Figure 3). In addition, the patient also experienced 
mild acute kidney injury (AKI), with an increase in her serum 
creatinine from a baseline of 50 µmol/L one month before her 
presentation to a peak of 71 µmol/L during the admission. The 
creatinine returned to baseline within five days of admission 
without extra fluids or a change in her medication (see Table 
I). As the patient was clinically well, no adjustment was made 
to her immunosuppressive medication. She was discharged on 
resolution of signs and remains well. 

A nasopharyngeal (NP) swab was taken from the patient to 
test for SARS-CoV-2. The NP swab was tested using the 
Allplex (Seegene, South Korea) 2019-nCoV real-time reverse 
transcriptase polymerase chain reaction (rRT-PCR) assay. The 
assay is Food and Drug Administration (FDA) approved as a 
single multiplex panel for the detection of the three target genes 
for SARS-CoV-2 .4 The Allplex assay performance is considered 
accurate and highly specific for the confirmation of SARS-CoV-2 
infection even in samples displaying a single viral target.5 The 
sample was amplified using the CFX96 (Seegene) real-time 
PCR instrument. The patient’s SARS-CoV-2  result was reported 
to be positive, based on the SARS-CoV-2  target gene positivity.

DISCUSSION 
Our patient presented with transient facial and tongue swelling 
characteristic of angioedema followed by a transient pruritic 
papular skin rash. In addition, although she was otherwise 
clinically well, her creatinine increased temporarily by more than 
20 µmol/L above baseline. 

Angioedema, a localised, non-pitting and transient swelling of 
the submucosal or subcutaneous region, is often a benign and 
self-limiting condition.6 We speculate that the SARS-CoV-2 virus 
may have been the cause of the condition in this case. Among 
children, viral infections such as Coxsackie A and B, Hepatitis B 
and Epstein-Barr are leading causes of angioedema as they form 
circulating immune complexes which produce anaphylatoxins.6 

Similarly, bacterial upper respiratory tract infections and urinary 
tract infection may also cause angioedema.6

Two main pathways lead to angioedema: the first is the release 
of vasoactive substances as a result of mast-cell or basophil 
degranulation, whereas the second is as a result of excess 

Figure 1: Angioedema 
of the face, lip and 
tongue seen shortly 
after the onset of
the swelling taken 
before presentation to 
hospital

Figure 2: The 
angioedema of face 
and lip taken upon 
presentation to hospital

Figure 3: The skin rash 
that developed while in 
hospital
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bradykinin from activation of the kinin pathway.6 Angioedema 
due to mast-cell or basophil degranulation can be due to an IgE-
mediated Type-1 hypersensitivity reaction triggered by multiple 
agents. In these cases, angioedema is often also associated 
with pruritis and urticaria.6 Angioedema due to activation of 
the kinin pathway resulting in excess bradykinin is seen with 
hereditary angioedema and certain acquired conditions that lead 
to C1 INH deficiencies such as lymphomas, multiple myeloma, 
certain solid tumours and autoimmune disorders.6

Bradykinin and its metabolites are cleaved by a series of 
enzymes. These include angiotensin-converting enzyme (ACE) 
and its homologue ACE2, and ACE inhibitors are known to 

impair bradykinin degradation, leading directly to angioedema.6 

SARS-CoV-2 binds to and gains entry into the cell via ACE2, and 
the down-regulation of surface ACE2 that results after SARS-
CoV-2 gains cellular entry7 may impair its role in the breakdown 
of bradykinin metabolites. This results in increased levels of 
bradykinin, leading to vascular permeability and angioedema.13 

As the pandemic unfolds, more information about the 
different presentations of COVID-19 emerges. Duramaz et al 
described the first paediatric cases who developed cutaneous 
manifestations of COVID-19;9 and, subsequently, a range of 
potential dermatologic manifestations have been described 
which include exanthematous (morbilliform)-type rashes, pernio 
(chilblain)-like lesions of acral surfaces, urticaria, vesicular 
eruptions and the Kawasaki disease-like rash of PIMS-TS.10 
The skin eruption seen in our patient was a non-specific papular 
eruption reminiscent of an eczematoid eruption, insect bites 
(papular urticaria) or scabies. This type of papular eruption can 
also occur in the setting of a drug eruption or viral infection. The 
rash resolved spontaneously, ruling out a drug eruption as the 
cause, as no changes in medication were made. 

The American Academy of Dermatology (AAD) has established 
a COVID-19 registry in order to determine the most common 
dermatologic manifestations of COVID-19.11 Their data 
demonstrate that up to 12% of COVID-19 patients will develop 
skin eruptions. It may be prudent to consider COVID-19 when 
seeing non-specific papular eruptions in our current times. 

COVID-19-associated AKI has been shown to occur in up to 
36% of adult admissions to hospital, with up to 14% requiring 
renal-replacement therapy.12 In our patients, the absence of 
any of the more common causes of AKI in a transplant recipient 
combined with a prompt return of the creatinine back to the 
normal range along with resolution of their presenting symptoms 
raises the possibility that the reduction in the glomerular filtration 
rate (GFR) may have been due to the virus. 

As with angioedema, one theory put forward as to why AKI 
may be a feature of COVID-19 is related the virus’s replication 
mechanism being associated with angiotensin-converting 
enzyme 2 (ACE2).13 Whether due to a direct cytopathic effect of 
the virus, the role of ACE2 in the kidneys, or merely as a result 
of the systemic inflammatory response to the infection,14 AKI is 
certainly a feature of COVID-19 infection.13 

CONCLUSION
Angioedema has not been widely described as a presenting 
feature of COVID-19. It appears that even mildly affected 
transplant paediatric patients infected with COVID-19 may 
experience a reduction in GFR as a result of the infection. 
Transplant teams therefore need to keep this diagnosis in mind 
when evaluating the children under their care. The main limitation 
of this report is that it is restricted to one patient only. We would 
suggest that, in future, an international registry of paediatric 
transplant recipients infected with COVID-19 be established to 
delineate more clearly the presenting features, clinical course 
and challenges encountered in treating these patients. The lack 
of paediatric-specific guidance for the management of these 

TABLE I: DEMOGRAPHIC DETAILS AND SPECIAL 
INVESTIGATIONS

PATIENT ONE

Age (years) 13

Gender Female

Date of diagnosis 29/29/2008: end-stage renal disease 
secondary to biopsy
confirmed focal segmental 
glomerulosclerosis (FSGS)
23/06/2020: COVID

Underlying condition End-stage renal disease secondary to 
FSGS

Date of transplantation 2014

Duration of transplantation 
(years)

6

PATIENT ONE

Data 
parameter

Prior to 
admission

During
admission

(Highest) Post-
admission

WCC (109/L) 6.92 5.80 6.23 7.18

Neutro  
(109/L)/(%)

2.24 (35.90) 1.22 (21.00) 3.77 (25.80) 1.72 (24.00)

Lympho (109/L) 3.34 (53.60) 4.16 (71.60) 4.46 (74.30) 4.81 (67.00)

Hb (g/dL) 12.7 12.3 13.0 13.2

Platelets (109/L) 323 338 356 349

CRP/PCT 
(mg/L) (ug/L)

–  < 10/0.05 –/0.07  < 10/–

Urea (mmol/L) 3.1 4.2 5.8 6.0

Creatinine 
(umol/L)

50 60 71 55

ALT/AST (U/L) 10/12 10/16 11/16 9/16

Tacrolimus 
(ug/L)

6 2.8 3.6 2.5
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cases highlights the need for this information to be translated 
into formal evidence-based guidelines for the management of 
paediatric transplant recipients who are COVID-19-infected.
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INTRODUCTION

Food protein-induced enterocolitis syndrome (FPIES) is a 
non-IgE-mediated food allergy that manifests with delayed, 

repetitive vomiting and often diarrhoea. It may be accompanied 
by lethargy, hypotonia, hypothermia, hypotension and 
metabolic derangements.1 In addition, by definition, IgE-
mediated symptoms, such as urticaria, angioedema and 
respiratory symptoms are absent.2

The condition was first recognised and formally defined by 
Powell in the 1970s as a disorder of enterocolitis in infants who 
consumed cow’s milk (CM) or soy-based formula. These infants 
developed severe vomiting and diarrhoea within 2–4 hours of 
ingesting the formula. They were found to have an increased 
neutrophil count but an otherwise negative septic screen. Powell 
characterised major features of the disorder and established 
criteria for the diagnosis of CM enterocolitis and a standard 
challenge protocol.3

EPIDEMIOLOGY
The epidemiology of FPIES is not well defined. Very few studies 
have reported the prevalence with only two prospective studies 
looking at cumulative incidence.4,5 In their 2011 study, Katz et al 
looked at CM-FPIES in a single centre, large unselected birth 
cohort in Israel. They reported a cumulative incidence of 0.34% 
over the two-year period.4

Bellon-Alonso et al published the results of their prospective 
longitudinal ‘PREVALE’ study in 2019. They reported an  

 
incidence of 0.7% in the first year of life based on a birth cohort 
of 1 142 children in Leganes, Spain.5

An Australian study by Mehr et al6 was based on a national 
reporting system that made use of a country-wide survey 
between 2012 and 2014. They estimated a lower incidence of 
0.015%. Nowak-Wegrzyn et al looked at the lifetime prevalence 
of physician-diagnosed FPIES in the United States in their 
2019 study.7 Between October 2015 and September 2016, 
they administered a cross-sectional, population-based survey 
to a sample of 53 575 households in the United States. Their 
estimate of 0.5% in the paediatric population is in line with the 
Israeli and Spanish data. Their estimated prevalence of 0.22% 
of adults in the United States is the first-ever estimate of FPIES 
prevalence in adults.

It is believed that the global incidence of FPIES is underestimated 
because of the non-specific nature of the symptoms, the 
absence of definitive diagnostic tests and the overall lack of 
physician familiarity.8 It is likely that future studies will report 
higher incidence rates.2

In Africa, and South Africa particularly, the prevalence is unknown 
with only a handful of published studies looking specifically  
at FPIES.9–11 The recognition of FPIES in South Africa seems  
to be increasing as the prevalence and awareness of food 
allergy rises.12
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FPIES usually presents when formula and/or solid foods are 
introduced into the diet between two and seven months of 
age.13 Infants with CM and soy FPIES usually present earlier 
(< 6 months) than those with FPIES to solid foods (> 6 months), 
reflecting the earlier introduction of CM and soy into the diet in 
the form of infant formula. The most common FPIES triggers 
vary according to geographic region. This is likely attributable to 
different breastfeeding and weaning practices, different levels 
of atopy within the populations and possible unknown genetic 
factors.8

Although any food can trigger FPIES, the most commonly 
reported triggers worldwide are CM and soy. A study from 
the United States reported co-reactivity of CM and soy in 
approximately 40% of cases. This co-reactivity was less 
common in literature from Australia, Italy and Israel.13 The 
prevalence of co-reactivity of CM and soy FPIES is unknown 
in Africa. In view of the high cost of extensively hydrolysed and 
amino-acid formulae (AAFs), this data would be highly relevant 
to the management of CM-FPIES in under-resourced settings.

Grains, legumes and poultry are other common allergens. 
Whilst rice has been recognised as the most common solid 
food trigger, it must be noted that triggers of solid FPIES has 
been shown to have geographical variability. Fish is the most 
common solid food trigger in Italy and Spain,13–15 whereas egg is 
a common trigger in Australia and Italy.6,14 Solid food FPIES has 
yet to be characterised in Africa and South Africa. 

The majority of individuals with FPIES react to a single trigger, 
however, certain literature describes up to 10% of patients 
reacting to multiple allergens. Children with CM and soy FPIES 
may also have an increased likelihood of reacting to solid foods, 
most often rice and oats.8

FPIES symptoms after breastfeeding, presumably caused 
by transfer of food protein through the breastmilk, has been 
reported in 10% of FPIES patients in a Japanese study16 and 
5% in the Australian cohort.6

FPIES is immunologically distinct from IgE-mediated disease 
but co-morbid atopic conditions are prevalent within certain 
populations. Between 11% and 57% of patients in the US and 
Australian cohorts had eczema and 16–39% were sensitised to 
foods other than their FPIES triggers. In contrast, lower rates of 
eczema were seen in Korea, Italy and Israel.13

It is recognised that at presentation or at follow-up after the 
period of avoidance, 2–12% of children with FPIES can also have 
an IgE-mediated allergy to their FPIES trigger,8 and up to 24% 
have IgE sensitisation17 to their trigger. The entity of having a 
concurrent detectable specific IgE to the FPIES trigger food has 
been called atypical FPIES. Atypical FPIES is associated with 
a more protracted course.8 There are no African data detailing 
the prevalence of atopic co-morbidities, food sensitisations or 
occurrence during exclusive breastfeeding. 

PATHOPHYSIOLOGY
The pathophysiology of FPIES is not completely understood 
but it is generally agreed that the FPIES response is associated 

with cellular mechanisms that produce gut inflammation and 
increased intestinal permeability. This allows for the fluid shifts 
that result in the gastrointestinal symptoms, potentially leading 
to dehydration and shock.8

Some evidence suggests that antigen-specific T-cells 
are implicated via increased CD4 cellular proliferation on 
stimulation, increased TNF-alpha18 and skewing towards TH2 
rather than TH1 cytokine response, with the possibility that 
local intestinal mucosal IgE antibodies could be facilitating 
antigen uptake.19 These findings remain inconclusive. Caubet 
et al showed a paucity of humoral response in CM-FPIES and 
did not find convincing evidence of either T-cell proliferation or 
TH2 cytokine production in patients with CM-FPIES who had 
positive challenges to casein. They did find increased serum 
IL-8 levels seeming to confirm neutrophil involvement and 
elevated baseline serum tryptase levels suggesting low-grade 
intestinal mast cell activation or increased mast cell load. They 
also observed that the baseline median concentration of IL-10 
was significantly higher in patients with a negative challenge 
result compared to those with a positive challenge (p < 0.05). 
This confirms that increased IL-10 expression is associated with 
tolerance acquisition.20 

The innate immune system has also been implicated in the 
pathophysiology. In their 2016 study, Goswami et al demonstrated 
profound activation of neutrophils, natural killer cells and 
eosinophils after a positive food challenge. Similar activation 
was not observed in children with negative challenges.21

MANIFESTATIONS AND DIAGNOSIS
The diagnosis of FPIES is clinical, with a thorough history being 
the most important diagnostic tool. Presentation depends on 
the frequency and dose of food allergen in the diet and can be 
divided into acute and chronic sub-types. The presence of IgE 
sensitisation to the FPIES trigger is characteristic of atypical 
FPIES.1

ACUTE FPIES
Acute FPIES occurs if the offending allergen is ingested 
intermittently and in small doses. It is characterised by repetitive, 
projectile vomiting 1–4 hours after ingestion of the trigger. 
Diarrhoea may follow within 4–8 hours. The symptoms generally 
resolve within 24 hours but severe cases may be associated 
with concurrent lethargy, hypotonia, pallor, and/or hypothermia 
and shock.1 The presence of neutrophilia and thrombocytosis 
support the diagnosis of acute FPIES, but are present only in 
up to 50% of cases, and are not specific findings.1,22 Individuals 
who have acute FPIES are generally well between episodes and 
tend to continue to grow and develop appropriately.1

In 2017, the first International Consensus Guidelines for FPIES 
were published in which they created a system of major and 
minor criteria to standardise the diagnosis of acute FPIES.8 

To fulfil the criteria for acute FPIES, the major criterion and at 
least three minor criteria need to be met.8 
• The major criterion is vomiting 1–4 hours after ingestion of 

the suspected food, without any of the classic symptoms of 
an IgE-mediated allergic reaction.
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• The minor criteria include: 
 - A second episode of vomiting caused by the same trigger
 - An episode after a different trigger 
 - Extreme lethargy 
 - Pallor 
 - The need to visit the emergency room (ER)
 - The need for intravenous (IV) fluid 
 - Diarrhoea within 24 hours 
 - Hypotension
 - Hypothermia.8

Although not a criterion, it must be borne in mind that acute 
FPIES episodes will typically resolve within hours, as opposed 
to acute infectious gastroenteritis that generally lasts a few days.

CHRONIC FPIES
Chronic FPIES is seen when the inciting food is ingested 
frequently, such as regular feeding with CM-based or soy-based 
formulae in young infants. It is characterised by protracted 
watery diarrhoea that may contain mucus or blood and is usually 
accompanied by intermittent vomiting that worsens over time. 
These infants fail to thrive and may have hypoalbuminemia and 
other metabolic derangements. If unrecognised and severe, 
chronic FPIES may eventually lead to severe dehydration, 
metabolic acidosis and shock.23 When the offending allergen 
is removed from the diet, symptoms resolve over a period of 
days.23 Reintroduction after a period of elimination may produce 
an acute reaction.8

In view of the less specific nature of chronic FPIES symptoms, 
a trial of food elimination followed by physician-supervised 
oral food challenges (OFC) to potential food triggers might be 
necessary for a conclusive diagnosis. This is recommended if 
the history is unclear and if there is a favourable risk–benefit 
ratio. Without the confirmatory challenge, the diagnosis of 
chronic FPIES remains presumptive.8

ATYPICAL FPIES
Atypical FPIES, when the patient has a detectable specific IgE 
to the trigger food, has been found to occur in up to 24% of 
patients with FPIES. It is important to be aware of this entity as 
there is evidence that these patients have a more protracted 
course. Caubet et al found that children with this atypical 
phenotype were more likely to still have CM-FPIES after three 
years of age while those with CM-FPIES who did not have IgE 
sensitivity outgrew it earlier.17 Atypical FPIES may present as 
an acute FPIES but there have been descriptions of affected 
individuals switching to classic IgE-mediated food allergy over 
time.24 There have also been reports of patients evolving from 
typical IgE-mediated allergic reactions to FPIES reactions.25

TABLE I: CLINICAL AND LABORATORY FINDINGS IN  
ACUTE AND CHRONIC FPIES

CLINICAL FINDINGS LABORATORY 
FINDINGS

Acute FPIES • Symptoms resolve within 
24 hours

• Thriving

• Raised CRP13

Chronic FPIES • Abdominaldistension
• Failure to thrive
• Symptoms take days to 

resolve, might require  
gut rest

• Anaemia

Both • Vomiting: 
within 1–4 hours of 
ingestion of trigger in 
acute 
Intermittent but 
progressive in chronic

• Diarrhoea:
within 24 hours of 
ingesting trigger in acute
Frequent and watery in
chronic

• Lethargy
• Pallor
• Hypotonia
• Dehydration
• Hypovolaemia ± shock

• Leukocytosis 
(neutrophilia)

• Thrombocytosis
• Metabolic acidosis
• Electrolyte disturbances
• Methaemoglobinaemia
• Stool leukocytes and 

eosinophils
• Stool-reducing 

substances
• Occult or frank blood in 

stool

(Adapted from Nowak-Wegrzyn et al. Food protein-induced enterocolitis 
syndrome. J Allergy Clin Immunol Pract [Internet]. 2020;8(1):24–35. https://doi.
org/10.1016/j.jaip.2019.08.020)

TABLE II: SOME DIFFERENTITAL DIAGNOSES OF FPIES

DIFFERENTIAL 
DIAGNOSIS

DISTINGUISHING FACTOR/S

Infectious 
gastroenteritis

• Usually only one discrete illness 
• Takes a few days to resolve

Sepsis • Does not respond to fluid resuscitation
• Fever and raised septic markers
• Positive cultures

Lactose intolerance • Prominent symptoms are bloating, diarrhoea, 
cramps

• Unlikely to cause dehydration and shock
• Can tolerate lactose-free products

Necrotising enterocolitis • Occurs in newborns, predominantly premature 
newborns

• Bloody stool is pathognomonic
• Radiographic changes including intramural gas 

and dilated loops of bowel

Anaphylaxis • Symptoms begin within minutes of exposure to 
trigger foods

• As well as vomiting and possibly diarrhoea, will 
have IgE- mediated symptoms (eg urticaria, 
angioedema or bronchospasm)

Cyclical vomiting • No relation to food

Hirschsprung disease • Delayed passage of first meconium stool
• Severe abdominal distension

Coeliac disease • No temporal relationship with food triggers
• Positive coeliac serology

Eosinophilic 
gastroenteropathies

• Symptoms more chronic than episodic
• Vomiting less severe
• Eosinophils on biopsy

Gastroesophageal 
reflux disease (GERD)

• Vomiting more chronic and not projectile
• Unlikely to cause dehydration

(Extracted and adapted from Nowak-Węgrzyn et al. International consensus 
guidelines for the diagnosis and management of food protein-induced 
enterocolitis syndrome: Executive summary – Workgroup report of the 
adverse reactions to foods committee, American Academy of Allergy, Asthma 
& Immunology. J Allergy Clin Immunol. 2017;139(4):1111–1126.e4.)

02b Chronic FPIES.indd   13902b Chronic FPIES.indd   139 2021/08/26   20:432021/08/26   20:43



Current Allergy & Clinical Immunology  Ӏ  September 2021  Ӏ  Vol 34, No 3140

REVIEW ARTICLE

DIFFERENTIAL DIAGNOSIS
It is important to remember that FPIES is a differential diagnosis 
for common conditions such as infectious gastroenteritis and  
sepsis, and should be considered as such. This is especially 
significant in the context of the developing world where diarrhoeal 
disease is common and is the second most significant cause of 
infant deaths.26

No specific laboratory test or diagnostic intervention confirms 
the diagnosis of FPIES but certain investigations can be done 
to support the diagnosis, and to rule out the differentials. The 
International Consensus Guidelines provide a comprehensive 
list of differential diagnoses to consider and the features that 
would differentiate them from FPIES.8 

MANAGEMENT
IMMEDIATE
An acute FPIES episode should be treated as a medical 
emergency as up to 15% of presentations progress to 
hypovolaemic shock. Management is with aggressive fluid 
resuscitation and may include multiple boluses of isotonic fluid 
to attain stable haemodynamics.8 There is some evidence 
to support giving ondansetron to reduce the severity of the 
reaction.27 Intravenous hydrocortisone is used to suppress the 
allergic response, although there is less evidence for this.1 
Affected individuals should receive extensive counselling and 
be provided with an FPIES action plan to follow in case of an 
accidental exposure. 

LONG TERM
Long-term management of acute and chronic FPIES involves 
avoidance of trigger foods and then reintroduction at a later 
stage under physician supervision in a hospital setting. The ideal 
timing of OFCs to establish whether the patient has attained 
tolerance has not been systematically studied. Depending 

on the population studied, most children have outgrown their 
CM and soy FPIES by two years of age. Various protocols for 
OFCSs have been published and most centres adapt these to 
their own circumstances. All OFCs require close supervision with 
immediate access to intravenous fluid. It is recommended that 
the patient has an IV line and that all resuscitation medication be 
charted prior to beginning the challenge.

When food avoidance is necessary, involvement of a dietician is 
highly recommended – even for single food avoidance – in order 
to prevent dietary insufficiencies.8

The majority of breastfed infants do not react to food protein in 
their mother’s breastmilk (BM) so breastfeeding mothers do not 
need to exclude their child’s trigger foods as a blanket rule. This 
should be done only if an exclusively breastfed child is having 
FPIES reactions after feeding or if the child is failing to thrive. 
Expert advice should be sought in these cases. In formula-fed 
infants, the high percentage of CM and soy co-reactivity makes 
extensively hydrolysed formula (EHF) the preferred empiric 
replacement for CM formula in the United States.28 Because of 
the lower prevalence of co-reactivity found in other countries, 
the International Consensus Guidelines recommend that soy 
be used as an alternative for infants with CM-FPIES under 
physician supervision (and vice versa). Failure to tolerate either 
soy or EHF occurs in 10–20% of cases and will require an AAF.

In the context of the developing world, the formula choice is 
an important consideration. It is imperative to find a substitute 
formula that is acceptable and affordable and that has adequate 
nutritional value in order to avoid malnutrition.29 Both EHF and 
AAF are much more expensive than CM and soy formulae so it 
is prudent for physicians in the developing world to use soy as 
an alternative to CM wherever possible.

Introduction of complementary foods should not be delayed past 

TABLE III: GUIDELINES FOR ORDER OF COMPLEMENTARY FOOD INTRODUCTION8

FOOD LOWER RISK MODERATE RISK HIGH RISK

Vegetables Broccoli
Cauliflower
Parsnip
Turnip

Gem squash
Carrots
Potatoes
Green beans

Sweet potato
Peas

Fruit Blueberries 
Strawberries
Plum
Watermelon
Peach
Avocado

Apple
Pear
Orange

Banana

Food high in iron Lamb
Fortified quinoa
Millet 

Fortified cornmeal
Fortified wheat and wholewheat 
Fortified barley

Fortified infant rice and oat cereals

Other Tree nuts (as butters)
Seeds (as butters or oil)

Peanuts and other legumes (besides 
peas)

Milk
Soy
Poultry
Egg
Fish

(Adapted from Nowak-Węgrzyn et al. International consensus guidelines for the diagnosis and management of food protein-induced enterocolitis syndrome: Executive 
summary – Workgroup Report of the Adverse Reactions to Foods Committee, American Academy of Allergy, Asthma & Immunology. J Allergy Clin Immunol. 
2017;139(4):1111–1126.e4.)
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six months of age due to FPIES. Because children with CM and 
soy FPIES may be at risk for FPIES to other foods, guidelines 
based on expert opinion have been drawn up in the International 
Consensus Guidelines to provide a practical framework for 
parents to introduce new foods into their child’s diet. Foods 
less likely to cause FPIES (eg fruit, vegetables and meat) 
are suggested to be introduced before those more commonly 
reported as triggers (eg grains). If an infant tolerates a variety 
of early foods, subsequent introduction may be more liberal.8

Parents should be reassured about the excellent prognosis of 
the condition and encouraged to feed their child a varied diet.

RECURRENT MISDIAGNOSIS OF AN INFANT WITH 
CHRONIC FPIES
This clinical vignette highlights some of the key practice points 
in the diagnosis of chronic FPIES and highlights the importance 
of raising awareness of this type of food allergy in the South 
African context.

Baby KQ was born at term and thrived on exclusive BM for three 
months at which time her mother returned to work and switched 
to a CM-based formula. Shortly thereafter she developed 
diarrhoea and vomiting that became progressively more 
frequent. She was first seen at a local clinic where her mother 
was provided with education about providing oral rehydration 
solution (ORS) at home. The diarrhoea and vomiting continued 
and KQ became lethargic and stopped drinking. She was taken 
to the nearest day hospital where she was assessed to be 
shocked and acidotic. Venous blood gas (VBG) revealed a pH 
of 7.03, base deficit of 25 mmol/L and bicarbonate of 5 mmol/L. 
She was given intravenous fluid boluses (a total of 20 mL/kg) 
and a single dose of IV Ceftriaxone and was transferred to a 
tertiary unit for further management.

KQ was admitted and managed for acute gastroenteritis and 
possible sepsis. Her anthropometry revealed that she was now 
failing to thrive. Her septic workup was negative with a normal 
C-reactive protein; white cell count (WCC) of 34.1 × 109 and 
platelets of 610 × 109. Her mother was encouraged to stop the 
CM formula and breastfeed exclusively. Three days thereafter, 
her symptoms had improved dramatically. However, there was 
concern about BM supply, and top-ups of CM formula were 
prescribed. A few hours after starting the top-ups, the vomiting 
and watery diarrhoea recurred and continued to increase in 
severity. Milk feeds were stopped, nasogastric ORS rehydration 
was instituted. A septic screen was once again performed and 
she was commenced on second-line antibiotics. Concern about 
secondary lactose intolerance prompted changing to a soy-
based formula with initial improvement, although her weight 
gain remained slow and stools mucoid. She was discharged on 
soya feeds with the diagnosis of lactose intolerance secondary 
to chronic gastroenteritis.

She was readmitted two weeks later for a challenge to lactose-
containing (CM-based) formula. Her weight showed minimal 
improvement on readmission. She was given one CM-based 
formula bottle on the first day – as per unit protocol – and 
developed significant diarrhoea a few hours later. The challenge 
was aborted and she was discharged again on soy-based 

formula, with a plan to have regular weigh-ins at the nearest 
clinic and then to re-challenge to lactose-containing (CM-based) 
formula after a month.

Two weeks later, she was admitted to the tertiary unit again 
with a recurrence of progressively worsening watery, mucoid 
diarrhoea and vomiting. She was dehydrated and acidotic with 
a blood pH of 7.19, base deficit of 21 mmol/L and bicarbonate 
of 10.5 mmol/L. In hospital, her diarrhoea failed to resolve and 
ultimately soya feeds were stopped and full IV rehydration was 
commenced. In light of a convincing history, numerous ‘positive’ 
challenges to CM-based formula and ongoing symptoms on 
soy-based formula, the diagnosis of chronic FPIES to CMP and 
soy protein was made. She was commenced on an AAF with 
prompt resolution of symptoms and weight gain. 

She has subsequently been successfully challenged to 
extensively hydrolysed formula and with the guidance of a 
dietician has been introducing solid foods according to the 
guidelines of low to higher risk trigger foods for FPIES. She has 
had no further admissions and continues to thrive.

Figure 1: Growth chart

CONCLUSION
FPIES is being recognised more commonly as awareness 
increases, however, it still remains under-diagnosed because of 
low physician familiarity. In Africa, and South Africa specifically, 
there is no data on the prevalence of FPIES, the characteristics 

02b Chronic FPIES.indd   14102b Chronic FPIES.indd   141 2021/08/26   20:432021/08/26   20:43



Current Allergy & Clinical Immunology  Ӏ  September 2021  Ӏ  Vol 34, No 3142

REVIEW ARTICLE

of affected individuals or the local variation in common triggers. 
More research is required to guide local clinical practice. 
Diarrhoea and sepsis remain common causes of childhood 
morbidity and mortality but it is important to raise awareness of 
FPIES as a potential differential diagnosis. The first International 
Consensus Guidelines were published in 2017 and provide a 

valuable tool in the recognition, diagnosis and management of 
FPIES.
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INTRODUCTION

Food allergy (FA) prevalence appears to be increasing.1 A 
global survey reported an oral food challenge (OFC) and 

parental reports of FA prevalence of 1–10% and 17% respectively, 
reflecting that self-reported FA is commonly disproved when 
subjected to OFC.2 Pyrhönen et al confirmed a diagnosis of 
FA in 9% compared to a self-reported parental prevalence of 
21% in 3 308 participants. Of those who reported reactions, 
19% had initiated unwarranted elimination diets.3 These findings 
were mirrored by Tamara in Croatia.4 The South African Food 
Sensitisation and Food Allergy study (SAFFA) found an OFC FA 
prevalence of 2.5% and 0.5% in the urban and rural populations 
respectively.5 This supports other studies which suggest that FA 
prevalence is increasing in Africa, especially in urban areas.2

Food allergy management requires identified allergenic foods 
and their clinically cross-reactive proteins to be eliminated until 
tolerance develops.6 Patient education is required regarding 
the avoidance of identified foods, recognition of symptoms, 
emergency treatment of accidental exposures and appropriate 
nutritional support.6–8 Individualised elimination diets ensure that 
allergenic foods are avoided; these should be supervised by a 
dietician versed in FA to avoid negative outcomes in nutrition.9 

In order to investigate the question of knowledge of FA, Gupta et 
al conducted an online study in the United States and reported  

a mean score of 64.9%. The respondents exhibited a good 
understanding of the symptoms associated with a food-induced 
reaction, although their understanding of triggers was poor.10 A 
study on parents with food allergic children in the Netherlands 
found a poor mean knowledge score of 47%.11 Parental 
knowledge of FA has not been studied in Kenya, although the 
patterns of food sensitisation have been documented.12 Parents 
of children with a perceived FA manage their children’s condition, 
depending on their knowledge and beliefs.13,14 Misconceptions 
of dietary sensitivities may contribute to unnecessary restriction 
of dietary protein.15,16

Prolonged elimination diets to avoid triggers without supervision 
or the reintroduction of avoided foods or food groups may 
lead to malnutrition. This increases the burden in developing 
countries, where protein-energy malnutrition and micronutrient 
deficiencies are common.17 In Kenya, 26% of children under 
five are stunted, 4% wasted and 11% are underweight.18 On a 
global scale, malnutrition is the most important risk factor for 
illness and death in young children and pregnant women.19 The 
objective of this study was to describe the knowledge of FA in 
parents with children below 14 years of age at a tertiary referral 
hospital in Kenya in order to identify any gaps that can be dealt 
with through public advocacy and education in order to prevent 
adverse effects on nutrition. 

PARENTAL KNOWLEDGE OF FOOD ALLERGY 
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Waceke N Kombe 
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ABSTRACT
Background: Studies in Western countries and some parts of Africa indicate that food allergy prevalence is increasing 
globally. For allergen-induced illness, avoiding the triggers is the mainstay of treatment and prevention. Unnecessarily 
withdrawing suspected protein-rich foods from children’s diets may lead to malnutrition and related complications. The 
aim of this study was to assess the knowledge and misconceptions about food allergy among parents.

Methods: This was a descriptive, mixed cross-sectional study and the design was explanatory sequential. Self-administered 
questionnaires and focus-group discussions were used to collect quantitative and qualitative data respectively.

Results: The majority of parents had poor knowledge scores, with an average of 49.14%. There were misconceptions 
about the aetiological mechanisms of food allergy, risk factors and the effects on the affected children’s diets. The 
demographic factors of parents were not associated with knowledge scores. 

Conclusion: Most parents had poor knowledge irrespective of their level of education, age, gender and having a child with 
a food allergy.

Keywords: parental knowledge, food allergy, children, Kenya
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METHODOLOGY
RESEARCH DESIGN
We conducted a mixed cross-sectional study using a self-
administered questionnaire, and a sub-set of participants was 
invited to participate in focus-group discussions (FGDs). The 
questionnaire comprised three parts:
• The first obtained the demographic characteristics of the 

participants: age, gender, education level and family history of 
FA. 

• The second assessed parents’ knowledge of FA in the areas 
of aetiology, symptoms, diagnosis and treatment of children 
with FA. 

• The third assessed the attitudes of parents towards FA, which 
will be discussed separately.

QUANTITATIVE TOOL
The questions were derived from a tool used by Gupta et al in the 
United States.10 Written permission was granted to modify the 
questionnaire, which was piloted in 10% of the sample size to 
assess the feasibility of recruitment, participants’ understanding 
and time taken to fill the tool. It also provided information on the 
data entry and analysis processes. 

QUALITATIVE TOOL
Focus group discussions were conducted to explore further the 
parents’ knowledge and attitudes regarding FA, using open-
ended questions.20 Thirteen questions were prepared and 
these covered the areas of definition, risk factors, symptoms, 
diagnosis, treatment, prognosis and practice in relation to FA.

STUDY SETTING
The Aga Khan University Hospital, Nairobi (AKUHN) is a tertiary 
private not-for-profit institution in Nairobi. The hospital is a referral 
centre serving the Eastern and Central African region. The 
paediatrics department’s ambulatory service units – which include 
specialist outpatient clinics, well-child clinics and the paediatrics 
casualty – were the key recruitment points for the study.

STUDY POPULATION
The study population were parents of children below 14 years 
of age who consented to participate. Parents who declined 
consent and those who were unable to fill the questionnaire in 
English or Kiswahili were excluded. 

DATA ANALYSIS
A score of FA knowledge was assigned by calculating the total 
number of correct responses out of 21 by each participant based 
on a marking guide created by the paediatric allergist. The total 
score for each participant was converted to a percentage and 
Bloom’s cut-off points were used to quantify knowledge, where: 
80–100% (17–21) was scored as good knowledge, 60–79% 
(11–16) as satisfactory and < 60% (< 11) as poor.21

The participants’ demographic characteristics and responses 
to the knowledge questions were described using frequencies 
and percentages for the categorical variables and mean/median 
and corresponding standard deviation and interquartile range 
for the continuous variables. Bivariate logistical regression was 
used to assess the association between level of knowledge and 
demographic characteristics. Thematic analysis of the FGDs 
was used, as described by Ritchie and Spencer.22

RESULTS
The prevalence of parent-reported FAs was 28,3% (n = 84/297, 
95% CI: 22,2–33.5%). Of the 84 reported cases of FAs, 40 
(47.6%) were diagnosed by a physician, whereas 44 (52.4%) 
were self-diagnosed. Twenty (23,8%) had reportedly undergone 
the OFC test, 15 (17.8%) the skin-prick test (SPT) and 13 
(15.5%) a blood test (see Table I).

KNOWLEDGE OF FA
The average knowledge score was 49.1% (SD: 11,6%). Eighty 
two percent of the participants (n = 246) had poor knowledge 
(< 60%). Only three participants had good knowledge (≥ 80%). 
The participant with the highest score of 86% did not have a 
child with FA and had no medical background. Participants who 
had children with FA had a mean knowledge score of 50% (SD 
10.9%), whereas those without had a mean knowledge score of 
48,8% (SD 11.9%), although the difference was not statistically 
significant (p = 0.440). Similarly, there was a weak negative 
correlation between knowledge scores and age of children with 
allergies (r = –0.0347) (see Table II).

FACTORS ASSOCIATED WITH KNOWLEDGE OF FA
Bivariate analysis showed that there was no significant 
association between knowledge of food allergies and 
participants’ gender (p = 0.135), age (p = 0.789), education (p 
= 0.728), attitude (p = 0.108), having a child with FA (p = 0.918) 
and the age of the child with FA (p = 0.966).

DISCUSSION
The majority of the participants in the present study were 
female, similar to those of other studies about FAs involving 
parents.11,20,23,24,25 Most of the participants were between 25 
and 44 years of age. The majority (94.9%) had more than 12 
years of education, which corresponds to at least a tertiary 
level in the Kenyan education system. This finding is similar to 
those of other studies conducted in the middle-class and upper 

TABLE I: PARTICIPANTS’ DEMOGRAPHIC CHARACTERISTICS

VARIABLES FREQUENCY 
(n)

PERCENTAGES
(%)

Sex

Male 64 21.5

Female 233 78.5

Age (years)

18–24 22 7.4

25–44 257 86.5

45–65 18 6.1

Years in school

Fewer than 12 years 15 5.1

12 years and more 282 94.9

Allergies present

Yes 84 28.0

No 213 72.0

Age child with FA 
months (n = 84 
(median, IQR)

60 (27–96)
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TABLE II: KNOWLEDGE OF FOOD ALLERGIES, AETIOLOGY, DIAGNOSIS AND PROGNOSIS

QUESTION RESPONSES n (%)

What is an FA? a. An abnormal reaction to a chemical found in food
b. An abnormal reaction to food due to lack of enzymes in the body to digest the food
c. An abnormal reaction to food because the body’s immune system identifies it as harmful
d. An abnormal reaction by the immune system to a bacteria or parasite in the food

72 (24.2)
27 (9.1)
190 (64.0)
8 (2.7)

What percentage of children do you 
think suffer from food allergies?

a. 1–10%
b. 11–20%
c. 21–30%
d. 31–40%

82 (27.6)
102 (34.3)
78 (26.3)
35 (11.8)

Which of these contribute to the 
development of food allergies?

a. Having other family members with food allergies
b. Having a personal history of other allergies
c. Early introduction of foods during weaning
d. Having few siblings in the family
e. Others

144 (48.5)
171 (57.6)
120 (40.4)
4 (1.3)
22 (7.4)

At what age is FA more common? a. 1–12 months
b. 1–5 years
c. 5–10 years
d. 10–15 years

88 (29.6)
168 (56.6)
35 (11.8)
6 (2.0)

An immediate FA can occur within? a. 6 hours
b. 2 hours
c. 24 hours
d. 12 hours

81 (27.3)
142 (47.8)
47 (15.8)
27 (9.1)

The following are methods used to 
diagnose an FA

a. By eliminating the suspected food and later reintroducing the offending food
b. By only eliminating the suspected food
c. By eliminating a range of foods at the same time and reintroducing them at the same time
d. There is no specific diagnostic method

220 (74.1)
31 (10.4)
12 (4.0)
34 (11.5)

How is FA treated? a. There is no treatment
b. By taking daily medication (histamine) while continuing with the suspected food
c. By waiting for the child to outgrow the allergy while continuing with the food
d. By eliminating offending foods, the planned reintroduction of the food and giving substitute foods

43 (14.5)
18 (6.1)
13 (4.4)
222 (74.8)

TRUE
n (%)

FALSE
n (%)

DON’T KNOW
n (%)

FA is commonly outgrown 192 (64.7) 56 (18.9) 48 (16.2)

A child allergic to one animal protein should avoid all other animal proteins 34 (11.5) 235 (79.1) 28 (9.4)

Delaying the introduction of foods causing allergies during weaning prevents the development of FA 95 (32.0) 125 (42.1) 77 (25.9)

If an older child had an allergy to a food, the younger siblings should not be introduced to the food 22 (7.4) 267 (89.9) 8 (2.7)

Elimination of food causing allergies from the diet does not affect a child’s nutritional status 135 (45.5) 129 (43.4) 33 (11.1)

A person can die from having an FA 164 (55.2) 75 (25.3) 58 (19.5)

A person with an allergy to cow’s milk can take lactose-free milk without having an allergic reaction 164 (55.2) 55 (18.5) 78 (26.3)

Foods causing allergies, that are eaten by the mother can be passed on through breast milk 190 (64.0) 69 (23.2) 37 (12.5)

If a mother has a child with an allergy to a food, that should be avoided in the next pregnancy 43 (14.5) 204 (68.7) 50 (16.8)

middle-class settings.21,26 We found a high prevalence (28.3%) 
of parent-reported FA which was a similar finding to that of other 
studies.24,27 

KNOWLEDGE OF FA
The overall FA mean knowledge score was poor (49.14%). In 
comparison, Gupta et al found a higher mean knowledge score 
of 64.9%.10 There was no remarkable difference in knowledge 
scores between parents with food-allergic versus non-allergic 
children. This may have been due to inconsistences in the 

sources of knowledge.

The most common misconception regarding the aetiology of FA 
was the result of an abnormal reaction to a chemical in food. 
Most adverse reactions to food are indeed food intolerance that 
is due to the pharmacological properties of the food.28,29 This 
was the perception of one parent in the FGD, who reported that 
her daughter had abdominal pain after consuming beans, a 
symptom which can be attributed to bloating due to the bacterial 
fermentation of resistant starches.30 Making and understanding  
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the distinction between food intolerance and FA is necessary 
for parents to make appropriate food choices, because the 
unwarranted prevention of consumption of easily accessible 
and healthy sources of proteins, minerals and vitamins based 
on misconceptions may contribute to malnutrition, even in the 
absence of an FA.

Parents overestimated the prevalence of food allergies, a 
phenomenon that is documented in the literature.2,10,24,26,29 This 
may be due to confusion regarding the mechanisms of FA as 
mentioned above. Cow’s milk, eggs, peanuts, wheat/gluten, 
fish and seafood were found to be common allergens, a finding 
similar to that of other studies – with the exception of meat and 
beans, which were ranked numbers 3 and 6 respectively. In 

our practice, red meat is frequently cited as a cause of delayed 
vesicopapular lesions and is unnecessarily eliminated in children 
who are suspected to have a cow’s milk allergy at presentation.

Participants reported a broad range of symptoms encompassing 
IgE, non-IgE and mixed reactions. The most common symptoms 
were cutaneous, followed by the gastrointestinal (GI) system, 
again in keeping with the literature.31,32 Although constipation, 
diarrhoea and colic may occur with FA, they are commonly 
associated with other conditions.33 This symptom profile, being 
similar to other common childhood illnesses, may contribute to 
both the under- and overestimation of FA by both parents and 
clinicians. Approximately half of the participants reported that 
immediate reactions to foods occur within two hours of exposure 
and could be fatal. This knowledge allows for early identification 
of anaphylaxis, which requires prompt intervention, and a lack 
of such intervention leads to a delay in emergency treatment, 
which can have devastating outcomes.34

Although it was encouraging to note that parents reported some 
risk factors correctly, 40.4% reported that early introduction 
of foods during weaning was a cause of FA. This suggested 
that the feeding practices are still being influenced by earlier 
recommendations by the American Academy of Paediatricians 
(AAP) to delay the introduction of potentially allergenic foods such 
as cow’s milk, egg, peanut, tree nuts and fish as a strategy to 
prevent sensitisation and progression to FA.35 These guidelines 
were revised because current evidence suggests the opposite.29

Regarding diagnosis, 129 (43.4%) participants suggested 
that elimination diets had no effect on the nutrition status of 
the affected children. This assumption may influence feeding 
practices by encouraging the indefinite withdrawal of foods at 
a critical time during children’s development. Although OFC is 
not a common practice for diagnosing FA in Kenya, even at the 
specialist centres, almost 25% of the parents reported that this 
was offered to their children. It is not clear what the parents 
perceived OFC to be. 

Only one in five participants were aware that lactose-free milk 
is unsafe for children with cow’s milk allergy. Lactose-free 
formula does not alter the antigenic components of cow’s milk-
protein; therefore, extensively hydrolysed or amino acid-based 
preparations are the recommended treatment. However, almost 
half of the participants choose standard formula as a safe 
alternative.32,36 The other choices either cross-react with cow’s-
milk proteins or are nutritionally inadequate for infants and 
young children. This indicated a need for education about safe 
substitutes, because cow’s-milk protein allergy was the most 
common form of FA in this study.

Most parents correctly identified that allergies to one animal 
protein should not preclude the consumption of other animal 
proteins. This finding was surprising, given that the elimination 
of multiple animal proteins from the mother or child’s diet is 
common with any suspicion of FA at presentation to our practice. 
Usually, these diets are self-prescribed, of long duration and 
unsupervised by a nutritionist. This discrepancy between 
knowledge and practice warrants further investigation. 
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Neither age, gender, education level, having a child with FA nor 
the age of the child with FA were associated with knowledge 
scores. One would expect that parents’ whose children have 
an FA would have a better knowledge, but this was not the 
case. This may have been an indication of poor education 
in the healthcare system. Previous studies have shown that 
allergy education and raising an affected child are associated 
with higher knowledge scores – in contrast to this study.10 

LIMITATIONS
Because the data were collected from a tertiary referral 
hospital in Nairobi, the findings may not be generalisable to the 
whole of Kenya. The COVID-19 pandemic caused difficulties in 
conducting the FGDs, and this resulted in a smaller number of 
participants; this could have limited the diversity of views. The 
study did not investigate the sources of information regarding 
FA, which would be of importance in choosing the most 
appropriate means of education.

CONCLUSION
This study demonstrated poor overall knowledge of FA among 
parents. This included gaps in knowledge of the aetiology, risk 
factors, diagnosis and recommended safe feeding practices for 
children with FA. The demographic factors of the parents did 
not have a significant association with their knowledge of FA.

RECOMMENDATIONS
The following strategies will be used to improve food allergy 
knowledge among parents and caregivers: 
• distribution of leaflets with FA information to parents and 

caregivers attending the facility; 
• public education using available social media platforms e.g. 

newspapers, The Allergy Society of Kenya website; and 
during allergy advocacy events. 

A study is recommended to further explore the discrepancy 
between possessing a good knowledge of multiple protein 
elimination diets and actual practice. Further studies to 
describe FA knowledge among nurses and doctors in order to 
identify rectifiable gaps will ensure that parents receive better 
education from healthcare workers during child-related visits.
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CASE

A 2½-year-old child presented at an outpatient clinic of 
a tertiary hospital in Cape Town, South Africa, with a 

history of an itchy rash over the feet that spread gradually 
to involve the knees and hands. Initial treatment included 
chlorphenamine, a non-steroidal anti-inflammatory syrup and a 
topical corticosteroid cream. She was discharged from the clinic. 
A few hours later, she ate an ice lolly that resulted in almost 
immediate lip and tongue swelling. She was rushed to hospital, 
where chlorphenamine was given again. Additional treatment 
included adrenaline nebulisation, oral prednisone and oxygen 
delivered via a face mask. No intramuscular adrenaline was 
given. However, her parents mentioned a five-day history of 
coughing and rhinorrhoea, without any fever. 

On examination, she was alert, had normal vital signs, but 
appeared miserable. Her lips appeared visibly swollen. No 
features of anaphylaxis were present. The left foot had a single 
urticarial lesion and was mildly swollen. All other organ systems 
were normal.

The initial diagnosis was urticaria with angioedema most likely 
secondary to a viral upper respiratory-tract infection. She was 
admitted to hospital for observation. The lesions disappeared 
within 24 hours. She remained well and was discharged home.

Two weeks later, a third episode of itchy bumps on the arms and 
legs, accompanied by swollen lips, was reported after eating an 
ice lolly (see Figures 1 and 3). She had also eaten a corn snack 
during the same period. Symptoms appeared within ten minutes 
after ingestion and seemed less severe than the previous 
episodes, with bumps lasting only 2–3 hours during this episode. 
No fever and no joint or muscle pains were reported. At that 
stage, the differential diagnoses included cold urticaria, food-
preservative hypersensitivity, food-colourant hypersensitivity or 
a viral infection. She was admitted to hospital again and given 
antihistamines. She was discharged the following day. A follow-
up date for further testing was set. No regular antihistamine was 
prescribed. During follow-up, the following tests were performed  

(the results of these tests are given in brackets):  
• ice cube test (positive) 
• full blood count and differential count (normal) 
• erythrocyte sedimentation rate (normal)
• complement C4 levels (normal)
• radioallergosorbent tests (RAST) to almonds, cashew nuts, 

hazel nuts, pecan nuts and sesame were all negative
• a Cellular Antigen Stimulation Test (CAST) to monosodium 

glutamate, tartrazine, benzoates, food colourants, nitrates 
and guar gum, a thickening agent, were negative.

Of note, however, is that the CAST to sulphites was positive. 

She was discharged from hospital with advice to avoid cold 
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SUMMARY
Over a one-month period, a 2½-year-old child presented with a recurrent history of an itchy rash involving the limbs, 
feet, lip and tongue swelling ten minutes after eating an ice lolly. A diagnosis of cold urticaria was made, responsive to 
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Figure 1: Angioedema after ingesting an ice lolly
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foods, cold drinks, cold surfaces and foods containing sulphites. 
Advice was given to always test the temperature of water and 
to observe the appearance of skin urticaria or swelling before 
dipping her feet into it. After discharge, regular oral fexofenadine 
twice a day provided good symptom control. Several months 
later, she tolerated ice cream, ice lollies and fridge water, and 
was even able to swim in the ocean, without any skin or systemic 
reactions.

DISCUSSION
Cold urticaria is a sub-set of a wide heterogenous group of 
disorders characterised by the rapid appearance of wheals and/
or angioedema.1 Cold urticaria, also known as acquired cold 
urticaria (ACU), is a condition triggered by a cold stimulus such 
as cold water, air, wind, food or drinks. This results in the release 
of histamine and other mast-cell proinflammatory mediators, with 
subsequent wheal formation either with or without angioedema.2 

Cold urticaria affects mostly young adults and more frequently 
young females.2,3 It can either be primary (idiopathic) or secondary 
(acquired). The majority of cases are primary, with patients 
having no identifiable disease.4 In secondary cold urticaria, 
patients have a suspected underlying condition or disease. 
Some potential underlying conditions include infections such as 
HIV, autoimmune diseases, lymphoproliferative diseases and 
cryoglobulinaemia with or without malignancy.4,5 Cold urticarias 
can also be atypical, with wheals being triggered only by a 
unique combination of environmental conditions rather than a 
single environmental factor. The atypical cold urticarias tend to 
show more severe symptoms with a negative cold stimulation 
test.6 Some atypical cold urticarias can be familial, exhibiting an 
autosomal dominant transmission pattern, presenting early in 
childhood and enduring a lifetime.7 

Diagnosis can be difficult. Atypical cold urticarias can be sub-
classified into localised cold urticaria, localised cold reflex 
urticaria, delayed cold urticaria, cold-induced cholinergic 
urticaria, cold-dependent dermatographism and systemic 
reactions associated with cold urticaria. The severity of 
symptoms varies and can be classified as:
• Grade I: Localised cutaneous symptoms
• Grade II: Diffuse cutaneous symptoms
• Grade III: Anaphylaxis6 

PATHOGENESIS
The underlying pathophysiological mechanism of cold 
urticaria remains largely unknown. Some mechanisms under 
consideration include autoallergy, autoimmunity and neuronal 
pathways. IgE-mediated autoimmunity has been proposed with 
the production of autoantigens and during the sensitisation phase, 
IgE antibodies upon cold exposure. On re-exposure, mast-cell 
degranulation causes wheal formation and angioedema. By 
using autologous skin testing and basophil histamine release 
assays, Type-IIb autoimmunity was demonstrated in a few 
reported patients with cold urticaria.5

The role of nerve fibres in the pathogenesis of cold urticaria was 
demonstrated in a study which used capsaicin pre-treatment 
that resulted in delayed wheal formation for 4–7 days. This is 
in view of capsaicin’s role in impairing chemo-sensitive nerve 
endings.8

CLINICAL FEATURES
The clinical features are summarised in the Table I.

COMORBIDITIES
Cold urticaria may be associated with other chronic inducible 
urticarias such as dermatographism, cholinergic urticaria and 
heat urticaria.8 A US-based study assessing acquired cold 
urticaria over a 22-year period found the majority of patients 
to have a co-existing history of other atopic diseases.3 A study 
assessing the presence of inducible urticaria in patients with 
chronic spontaneous urticaria (CSU) showed that 13.4% of the 
patients had concurrent cold urticaria.9

DIAGNOSIS OF COLD URTICARIA
The diagnosis of cold urticaria includes a thorough history and 
provocation testing.7,10 Enquiring about the age of onset of the 
disease, the frequency and duration of wheals, diurnal variation, 
shape, size and distribution of wheals, associated angioedema, 
associated subjective symptoms of lesions (itching and pain), 
family history of atopy/urticaria, current allergies, infections or 
internal diseases, induction by physical stimuli, use of drugs (eg 
NSAIDS), immunisations, occurrence in relation to weekends, 
holidays and foreign travel, stress and quality of life impairment 
related to urticaria, are important questions during history-taking. 

TABLE I: CLINICAL FEATURES OF  
COLD URTICARIA

SYSTEM CLINICAL FEATURES

Constitutional symptoms Fever, fatigue

Skin and mucus membranes Wheals, angioedema of the lips, tongue, 
pharynx

Respiratory system Nasal congestion, dyspnoea

Gastrointestinal system Nausea, abdominal pains, diarrhoea

Cardiovascular system Tachycardia, hypotension, shock

Reproductive system Uterine contractions

Central nervous system Headache, vertigo, disorientation, 
fainting, loss of consciousness

Figure 2: Wheal formation on the left forearm after an ice-cube test
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The provocation tests can be done by using an ice cube or by 
performing the Temp Test.5 During ice-cube testing, an ice cube, 
placed in a plastic bag or a glove, is placed on the patient’s 
forearm (avoid an area that had urticaria 24 hours prior to testing) 
for 3–5 minutes. A response is then measured ten minutes 
later11 (see Figure 2). A positive test is significantly associated 
with increased risk of anaphylaxis.6 Antihistamines should be 
stopped three days beforehand and systemic glucocorticoids 
seven days prior to testing. Patients who may not tolerate 
abstaining from treatment should have their results interpreted 
with caution. Patients with a strong history suggestive of cold 
urticaria but exhibiting negative results should have the test 
repeated.10 Ice-cube testing has the advantage of measuring 
the cold stimulation time, which refers to the shortest duration 
of cold exposure that results in wheal formation. The test is 
referred to as the cold stimulation time test (CSTT).

The critical temperature threshold (CTT) refers to the highest 
temperature required to produce a positive reaction (wheal 
formation). This can be measured using the commercially 
available Temp Test. The Temp Test (Courage & Khazaka 
electronic) uses the peltier effect and contains four thermal 
elements with temperatures ranging between 4 oC and 44 oC and 
a central microprocessor that controls the temperature.12 The 
patient places the volar aspect of the forearm on an aluminium 
stencil on the top of the device for five minutes. The stencil 
produces the temperature range continuously. Reading is done 
after ten minutes. Both the CSTT and the CTT are recommended 
by the European Academy of Allergy and Clinical  Immunology 
(EAACI) for determining the severity of disease and assessing 
treatment efficacy. The shorter the CSST or the higher the CTT, 
the higher the disease activity. Patients with severe disease 
can develop systemic symptoms and anaphylaxis during 
provocation testing;10 therefore, emergency treatment must 
always be available when performing these tests. 

Differential blood count, erythrocyte sedimentation rate (ESR) 

and C-reactive protein (CRP) measurement aid in ruling out 
underlying infections or autoimmune conditions that could 
trigger urticaria.1 Routine testing with cold baths or cold packs is 
not recommended.5

DIFFERENTIAL DIAGNOSES
Cold urticaria may mimic several other disease entities, 
including physical urticarias such as heat, solar, aquatic and 
delayed pressure, infections (viral-induced urticaria), allergic 
reactions (from insect stings, drugs, food), lymphoproliferative 
diseases, leucocytoclastic vasculitis and cold agglutinin 
disease.4,5 Other differential diseases include mastocytosis, cold 
panniculitis, chilblain lupus erythematosus (CHLE), bradykinin-
mediated angioedema and cryopyrin-associated periodic 
syndromes (CAPS) such as Familial Cold Auto-inflammatory 
Syndrome (FCAS), Muckle-Wells Syndrome and Neonatal-
onset multisystem inflammatory disease (NOMID).

MANAGEMENT
The aims of managing cold urticaria include mainly trigger 
avoidance and symptom control. Recommendations include 
avoiding cold foods and drinks, caution while visiting areas 
with low ambient temperatures (skating rinks, supermarkets, 
etc) and avoiding winter sports such as skiing and swimming. 
Travel precautions should be undertaken when visiting caves 
and mountains. Care must be taken when the patient undergoes 
surgical procedures. The use of pre-warmed fluids and careful 
control of ambient theatre temperatures are advisable.5 

Pharmacotherapy includes the use of second-generation 
antihistamines such as cetirizine and rupatadine in licensed 
doses. Two systematic reviews show up-titrating these drugs to 
four times the licensed dose, although off-label, is effective and 
without risk of adverse events.5,13 Temp Test provocation and 
determining the CTT are good indicators of the effectiveness 
of antihistamines.5 Omalizumab, an anti-IgE monoclonal 
antibody, is also effective in patients with antihistamine-
resistant cold urticaria at a dose range of 150–600 mg/month.13 
In omalizumab refractory patients, treatment options include 
cyclosporine, tricyclic antidepressants and immunosuppressive 
drugs (azathioprine, mycophenolate mofetil). Novel treatments 
currently in development include topical Syk inhibitors and the 
Interleukin-1(IL-1) blocker, rilonacept. Biologics such as anakinra 
(an IL-1 inhibitor), etanercept (a TNF inhibitor), reslizumab (an 
IL-5 receptor inhibitor) and dupilumab (an IL-4 receptor inhibitor) 
show efficacy in some case reports.5

An Epipen is recommended for patients with cold urticaria.5 Cold 
desensitisation, although a poorly understood mode of therapy, 
has been shown to reduce the histamine response to a cold 
challenge. It involves progressively exposing the skin to cold 
in an attempt to induce cold tolerance and increase the time 
interval between wheal formation and cold exposure. Triggering 
anaphylaxis during cold desensitisation is a concern, however. 
These procedures are therefore discouraged in daily clinical 
practice.5

DISEASE PROGRESSION AND RESOLUTION 
Disease progression is related to the severity of cold urticaria 
and tends to vary greatly between patients. In a ten-year 

Figure 3: Wheal formation on lower limb after consuming an ice lolly
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prospective study done at a tertiary hospital in Greece, the 
mean time to resolution of symptoms was 5.6 ± 3.5 years,2 

whereas the five- and ten-year resolution rates from a 20-year 
follow up study were 17.9% and 24.5% respectively. Notably, 
the absence of anaphylaxis with cold urticaria makes for a 
favourable prognosis.6
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A case of chronic itchy rash: 
Marthinus is a 24-year-old student-teacher who is referred to Dr 
Do-a-lot with chronic spontaneous urticaria (CSU). He complains 
of an itchy, raised, red skin rash that tends to get worse at times, 
and has been present for more than a year. The condition 
significantly affects his quality of life and his sleep patterns.

After taking a careful history and noticing the morphology of 
the exanthem, and the excoriations present, she concludes 
that Marthinus has scabies, and not chronic urticaria as 
suggested. After two weeks of treatment for the infestation his 
skin is almost clear, he is a happy young man, and he is able to 
get a full night’s sleep. 

Urticaria
Dr Do-a-lot reminds the students that urticaria may be acute or 
chronic. It is defined as chronic when episodes occur for longer 
than 6 weeks. 

Chronic spontaneous urticaria is an endogenous disorder, 
strongly associated with autoimmunity that presents with 
pruritic wheals, sometimes with associated angioedema.

Mast cells and basophils (that may be activated by several 
mechanisms) degranulate releasing histamine and other 
inflammatory mediators into the tissues which results in 
perivascular infiltration, inflammation and swelling. Despite 
its significant impact on quality-of-life CSU tends to be a self-
limiting and benign condition. The diagnosis is made clinically. 
More than 80 percent of cases are idiopathic or ‘auto-allergic’ 
requiring only a limited and non-specific work up. More than 
half of patients presenting with chronic urticaria will have 
clinical resolution of their symptoms within a year of onset. 

There is, however, a small percentage of patients in whom 
chronic urticaria symptoms and signs are indicative of another 
similar presentation, an identifiable allergic condition, or an 
underlying systemic condition. This group of patients presents 
a diagnostic challenge to the clinician, particularly because 

some of the rarer causes of chronic urticaria may be serious.
Dr Do-a-lot asks her students to make some helpful lists for 
physicians as guides when making an assessment of a patient 
that presents with urticaria.

The helpful history-taking list:
Physicians should consider the 
following: onset, timing, shape, 
colour and distribution of 
wheals, duration of symptoms 
since the first episode, severity 
of symptoms, associated 
angioedema, other associated 
symptoms, patient’s type of 
work, stress, diurnal symptom 
variation, relationship to 
menstruation or hormonal 
changes, perceived provoking 
factors of wheals like physical 
factors, infection, medications, 
surgery or contact, chronic 
medications, supplements, 
allergies, recent infections, 
new activities, travel history, 
pets, worm infestations, 
gastrointestinal symptoms, 
previous personal history of 
wheals or swelling,  family history 
of urticaria and angioedema, 
review of all symptoms to identify 
possible systemic illnesses, sexual 
history, illicit drug use, smoking 
habits, alcohol use, transfusion 
history, chronic viral infections like viral 
hepatitis or HIV, psychosomatic and 
psychiatric diseases, and previous 
diagnostic tests, procedures and 
results.
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The helpful list of conditions that may mimic 
chronic urticaria:
• Arthropod bites may look like urticaria if the patient is 

hypersensitive to them, but the lesions last several days 
(without ‘migrating’) and there is usually a history of insect 
exposure. 

• Scabies infection, once it has become chronic, may be 
mistaken for urticaria as lesions are very itchy and may look 
atypical following chronic excoriation.

• Atopic dermatitis may mimic urticaria when acute, but the 
maculopapular, scaling rash in a characteristic distribution 
provides diagnostic clues to a diagnosis of eczema. When 
the two conditions (atopic eczema and urticaria) are present 
simultaneously the symptoms can be difficult to tease apart.

• Bullous pemphigoid blistering lesions last for longer than 24 
hours and erode easily with light friction.

• Contact dermatitis has indistinct margins, with persistent 
papular lesions.

• Erythema multiforme papules are persistent iris-shaped 
target lesions.

• Fixed drug eruptions are non-pruritic, hyperpigmented 
lesions that recur at a site after specific drug exposure.

• Henoch Schonlein purpura (Immunoglobulin A vasculitis) 
tends to be distributed in the lower extremities and is 
associated with systemic symptoms and signs.

• Mastocytoma lesions are salmon-coloured and persistent 
and may flare with stroking. 

• Mastocytosis (‘urticarial vasculitis’) is characterised by 
persistent salmon-coloured lesions.

• Diffuse cutaneous mastocytosis presents with diffuse 
redness of the skin (sometimes with blistering) in infants, 
whereas in adolescents and adults there is often generalised 
thickening of the skin with a leathery appearance.

• Morbilliform drug reactions are maculopapular and 
associated with drug use.

• Pityriasis rosea presents in a Christmas tree pattern, with 
a herald patch and the (typically apruritic) lesions last for 
weeks.

The helpful list of conditions that may be 
associated with chronic urticaria:
Hashimoto’s thyroiditis, mastocytosis, systemic lupus 
erythematosis, Sjögren's syndrome, rheumatoid arthritis, 
vasculitis, coeliac disease and lymphoma.

The helpful list of basic investigations that may be 
considered in an uncomplicated case of chronic 
spontaneous urticaria:
Full blood count, erythrocyte sedimentation rate, C-reactive 
protein, thyroid stimulating hormone, liver function tests, urea 
and electrolytes, urinalysis.

The helpful list of important considerations on 
examination
A full physical examination is important in the assessment of 
a case of chronic urticaria. Pay special attention to vital signs, 
eyes, ears, nose and throat, pallor, jaundice, lymphadenopathy, 
thyroid examination, skin signs, CVS and chest signs, 
abdominal organomegaly, and the musculoskeletal system. 
Dermatographism may be actively elicited by stroking the skin 
with a blunt object. 

Note that urticaria can appear on any part of the skin, whereas 
angioedema is typically confined to the mucous membranes 
and extremities. Eyes, lips, tongue, throat, palms and soles are 
frequently involved. The larynx is not typically affected in CSU.
Raised urticarial wheals may be pale, light pink or livid and 
often have surrounding erythema. The lesions may be large 
or small, and shapes differ from round to polymorphic to 
serpiginous. They may grow rapidly coalescing into large, 
raised, geographically shaped lesions.

The helpful list of history and physical examination 
findings that may suggest possible aetiologies for 
urticaria:
• In an acute setting a patient presenting with an urticarial rash 

associated with systemic signs (for example, hypotension 
and or bronchospasm) may need urgent management for 
anaphylaxis.

• Physical stimuli like cold, pressure, sun, or vibration may 
point to the diagnosis of an inducible urticaria.

• A temporal link to food ingestion may reveal a food allergy.
• High risk sexual behaviour or illicit drug use may 

result in infection with viral hepatitis and/or human 
immunodeficiency virus.

• Symptoms of infection of the gastrointestinal, respiratory or 
urinary tracts may point to an infectious cause for urticaria.

• Joint pain, uveitis, fever and systemic symptoms may be 
pointers towards autoimmune disease and arthritis.

• New or changed medication can trigger urticaria. Pay special 
attention to opioids, non-steroidal anti-inflammatory drugs, 
some antibiotics, biologics and hormones.

• Pregnancy or change in hormonal status may contribute to 
symptoms of urticaria.

• Small, round, ‘pin-point’ wheals that burn or itch and 
are brought on by heat, stress or exercise may suggest 
cholinergic urticaria.

• Thyromegaly, weight gain and cold intolerance are red flags 
for hypothyroidism.

• Travel may result in parasitic infections.
• Contact with animals or pets may result in worm infestations.
• Unintentional weight loss, fevers and night sweats may 

suggest lymphoma.
• Wheals that last for more than 24 hours at a time, non-

blanching papules, burning or discomfort, residual 
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hyperpigmentation, fever and arthralgia are significant 
indicators for vasculitis. 

The helpful list of CSU management strategies:
• Long-acting, second-generation, non-sedating oral 

antihistamines (often at higher than usual doses) are first 
line therapy for CSU after avoidance of potential triggers has 
been implemented where possible.

• Herbal supplements, topical agents, additives, non-steroidal 

anti-inflammatory drugs, aspirin and codeine should be 
avoided. Note that CSU is seldom triggered by food allergy.

• Omalizumab at 300 mg per month is the drug of choice in 
patients that are resistant to antihistamine treatment.

• Cyclosporine is another option if symptoms remain severe 
and persistent, however due to potential side effects, 
regular follow up of blood pressure and renal functions is 
necessary.

• Chronic corticosteroid use is not recommended, but short 
courses can be used in severe exacerbations.
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Dear Dr Vanmali

Thank you for asking this very important question.

During the past few years, neonatal screening assays have 
been developed to detect diseases hallmarked by the absence 
of T- or B-lymphocytes, classically seen in severe combined 
immunodeficiency (SCID) and severe agammaglobulinaemias, 
including X-linked agammaglobulinaemia (XLA) or Bruton’s 
disease.

Babies with SCID appear healthy at birth, 
but without early treatment most of 
them die before the age of one year. A 
bone-marrow transplant before the age 
of three months gives the best chance 
of saving these babies’ lives and curing 
this condition. It is crucial to make this 
diagnosis as early as possible, before the 
patients receive live vaccines or present 
with infections. This is because live 
vaccines and infections can be fatal, and 
also greatly diminish the success rate of a 
bone-marrow transplant.

Patients with agammaglobulinaemia, 
including XLA, usually present later in life, 
due to protective maternal antibodies. 
But they are at great risk for live vaccines, 
such as oral polio, which can lead to 
fatal infections. These patients are also 
at risk for severe infections, especially 
pulmonary infections. Pulmonary 
complications are the most common 
cause of mortality and morbidity in these 
patients. Early identification can prevent 
the administration of live vaccines 
and help with the early initiation of 
immunoglobulin replacement therapy. 
This can prevent pulmonary and other 
infectious complications.

T-cell receptor excision circles (TRECs) 
and kappa-deleting recombination 
excision circles (KRECs) can be used to 
detect T- or B-cell lymphopaenia. TRECs 
and KRECs are measured simultaneously 
using a quantitative PCR-based method 

on DNA extracted from dried blood spots (DBS) or peripheral 
blood from a newborn (not from cord blood, because this will 
include maternal blood and could give a false positive result). 

TRECs are formed as circular excision products during T-cell 
receptor gene rearrangement in developing T-lymphocytes 
in the thymus. Therefore, TRECs are a marker for recently 
formed T-lymphocytes; absent or strongly reduced levels of 

A case of an early bird catching the worm
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TRECs indicate a low level of newly formed T-lymphocytes. In 
a systematic review by Van der Spek et al, the sensitivity of 
TREC-based newborn screening for typical SCID was found to 
be 100%. 

Similarly, KRECs develop during the maturation and somatic 
recombination of the B-cell receptor locus and their copy 
number correlates with the number of freshly formed naïve 
B-cells.

In resource-poor countries, TREC or KREC assays by PCR may 
not be available, but I will elaborate on ways to detect a 
primary immunodeficiency early in a healthcare setting where 
PCR-based methods are not available. 

If you have a baby with a high risk of having a severe PID 
where PCR-based technology for screening is not available, a 
lymphocyte count and a CD4 or a CD8 count can be performed.

The majority of SCID cases can be identified by a full blood 
count and differential to determine the absolute number of 
lymphocytes. T-cells are approximately 70% of lymphocytes 
in healthy infants, and an absence of T-cells causes the 
total lymphocyte count of most infants with SCID to be low. 
However, some forms of SCID are associated with the presence 
of B-lymphocytes, and maternal T-cells are also sometimes 
found in the blood of infants with SCID. Therefore, lymphocyte 
counts would not capture all SCID cases and therefore in these 
patients the lymphocyte subsets by flow cytometry should 
be requested. Fortunately, because of mass HIV testing and 
monitoring, CD4 or CD8 assays should be readily available. 

If agammaglobulinaemia is present in the family or this 
condition is clinically suspected, one should also ask for 
CD19+B-cells on flow cytometry. It is important to note that 
normal immunoglobulins do not exclude a diagnosis of PID 
owing to the presence of maternal antibodies. 

Who should be screened with a TREC or a KREC PCR? 

• Preferably all newborns, before the administration of live 
vaccines, dependent on the resources available.

• All babies with a family history of severe primary 
immunodeficiency affecting B- or T-cells. 

• Neonates or older babies or children where the diagnosis of 
a severe primary immunodeficiency affecting B- or T-cells is 
suspected. 

What specimen is required?

• EDTA blood from the baby and not cord blood (please ensure 
that there is no dilution of the specimen if it is collected 
from an intravenous line).

• A dried bloodspot on a Guthrie card obtained after a heel 
prick.

What does an absent or low TREC or KREC mean?

• SCID

• Severe agammaglobulinaemia

• Syndromes with variably affected cellular immunity that 
may be severe, including:

o Complete di George syndrome or partial di George 
syndrome with low T-cells

o Ataxia telangiectasia

o CHARGE syndrome

o Jacobsen syndrome

o Trisomy 21

o RAC2 dominant interfering mutation

o DOCK8 deficient hyper-IgE syndrome

o Cartilage hair hypoplasia

• Low T-cells (or B-cells) as a consequence of other conditions, 
including:

o Neonatal cardiac surgery

o Neonatal leukaemia

o Gastrointestinal malformations

o Extreme prematurity (resolves to normal with time)

o Intrauterine growth retardation

o Maternal immunosuppressive medication during 
pregnancy, including azathioprine, tacrolimus, 
mercaptopurine and Rituximab.

After a positive screening, diagnostic follow-up is required 
in all patients (1) to determine whether the patient suffers 
from typical SCID, another form of T-cell lymphopaenia, 
severe agammaglobulinaemia or one of the above-mentioned 
conditions and (2) to establish a specific genetic diagnosis. 
Infants with abnormally low numbers of T-cells and/or B-cells 
should ideally be seen promptly by a paediatrician with a 
special interest in immunology to determine whether the 
infant has SCID or severe agammaglobulinaemia.

Once the diagnosis is confirmed, immediate measures can 
be put in place for all patients, including immunoglobulin 
replacement therapy and prophylactic antibiotics, the 
avoidance of live vaccines and protection from exposure to 
infections – all this while the best type of definitive treatment 
is planned. 

What are the limitations of this test? 

• The screening test may be false positive in premature babies 
under 37 weeks. If the initial screening shows decreased 
TREC or KREC in a premature baby, it is suggested that 
the test be repeated once 37 weeks corrected gestation is 
reached.

• TREC or KREC screening may detect only abnormalities in 
the cellular and humoral immune system and will not detect 
abnormalities in the phagocyte, complement, innate or 
other parts of the immune system.
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Dr Spur’s take-home message:

TREC or KREC screening

on newborn babies 

detects most cases 

of SCID and severe 

agammaglobulinaemia and is 

available in  South Africa.

Dr Spur’s mystery SOLVED:
‘An early diagnosis of PID, saves lives’

If TRECs or KRECs are 
absent:

AVOID all live 
vaccines until a 
diagnosis has 

been established.

Contact a paediatrician 
with a special interest in 
immunology immediately 
for further testing and
management.
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ABSTRACT
The first biological agent for treatment of moderate-to-severe atopic dermatitis (AD), dupilumab, has recently been 
introduced to South Africa and guidance is required as to its place in therapy. Consequently, an expert panel was 
convened to reach consensus on 14 statements relevant to contemporary management of AD and the use of dupilumab. 
In summary, the objectives of therapy are to reduce skin inflammation and pruritus, restore skin-barrier function, avoid 
flares, and improve quality of life. Useful comprehensive scoring tools to assess severity of AD and guide decisions to 
step up from topical to systemic therapy (including to a biologic agent), include SCORing Atopic Dermatitis (SCORAD), 
Eczema Area and Severity Index (EASI) and Dermatology Life Quality Index (DLQI). In addition, a photographic record of 
pre-treatment and follow-up assessments is helpful. When systemic therapy is required, options include cyclosporin, which 
should be limited to short-term use, and off-label use of methotrexate. Systemic corticosteroids should be considered 
only in short courses for rescue therapy in the event of flares. New classes of medication for the treatment of moderate-
to-severe AD are in various stages of development. The two most prominent classes of new therapies are biologics and 
small molecules. Dupilumab is the first fully humanised monoclonal antibody (MAB) biologic approved for the treatment 
of moderate-to-severe AD. It is an effective and well-tolerated, long-term treatment and has a favourable safety profile. 

Keywords: atopic dermatitis, severe, biologics, adults, dupilumab

SHARED RESULTS SHARED RELIEF

Long-term safety profile
established up to 3 years 
in adults. ¥5-7 - No routine lab 
monitoring required.8 Most common 
adverse reactions were injection site 
reactions, conjunctivitis, blepharitis, 
and oral herpes.1

Rapid and sustained
improvement in lesion
extent and severity,
pruritus intensity and
quality-of-life measures.5,7

The first targeted
immunomodulator to
specifically inhibit IL-4
and IL-13 signalling,
thereby reducing
persistent underlying
type 2 inflammation.1-6

5-7

  S4 DUPIXENT® (solution for injection). COMPOSITION: Each pre-filled syringe with needle shield contains 300 mg dupilumab in
2 mL solution. REGISTRATION NUMBER: 51/13.12/0879. NAME AND BUSINESS ADDRESS OF THE HOLDER OF THE CERTIFICATE
OF REGISTRATION: sanofi-aventis south africa (pty) ltd., Reg. no.: 1996/010381/07.
2 Bond Street, Grand Central Ext. 1, Midrand, 1685. Tel: (011) 256 3700.

¥Adverse reactions: Very common: injection site reactions; Common: eosinophilia, allergic conjunctivitis, eye pruritus, blepharitis, dry eye, conjunctivitis, oral herpes, bacterial conjunctivitis, herpes simplex.1 Not all the adverse reactions have
been included.
*Based on individual therapeutic response, the dosage may be increased to 300 mg given weekly.1

References: 1. DUPIXENT® Professional Information, January 2021. 2. Gandhi NA, Bennett BL, Graham NMH, et al. Targeting key proximal drivers of type 2 inflammation in disease. Nat Rev Drug Discov 2016;15:35-50.
3. Paller AS, Kabashima K, Bieber T. Therapeutic pipeline for atopic dermatitis: End of the drought? J Allergy Clin Immunol. 2017;140(3):633-643. doi: 10.1016/j.jaci.2017.07.006. 4. Center for Drug Evaluation and Research
(CDER). Risk Assessment and Risk Mitigation Review(s). Application number: 761055Orig1s000. Reference ID: 4042160. 5. Blauvelt A, de Bruin-Weller M, Gooderham M, et al. Long-term management of moderate-to-
severe atopic dermatitis with dupilumab and concomitant topical corticosteroids (LIBERTY AD CHRONOS): a 1-year, randomised, double-blinded, placebo-controlled, phase 3 trial. Lancet 2017;389(10086):2287-2303.
6. de Bruin-Weller M, Thaçi D, Smith CH, et al. Dupilumab with concomitant topical corticosteroid treatment in adults with atopic dermatitis with an inadequate response or intolerance to ciclosporin A or when this treatment is medically
inadvisable: a placebo-controlled, randomized phase III clinical trial (LIBERTY AD CAFÉ). Br J Dermatol 2018;178(5):1083-1101. 7. Beck LA, Thaçi D, Deleuran M, et al. Dupilumab Provides Favorable Safety and Sustained Eff icacy for up to
3 Years in an Open-Label Study of Adults with Moderate-to-Severe Atopic Dermatitis. American Journal of Clinical Dermatology 2020;21:567-577. 8. Barbarot S, Wollenberg A, Silverberg JI, et al. Dupilumab provides rapid and sustained
improvement in SCORAD outcomes in adults with moderate-to-severe atopic dermatitis: combined results of four randomized phase 3 trials. Dermatological Treatment, DOI: 10.1080/09546634.2020.1750550.

For full prescribing information refer to the professional information approved by the medicines regulatory authority.

DUPIXENT® is indicated for the treatment of adult patients with moderate-to-severe atopic dermatitis whose disease is
not adequately controlled with topical corticosteroid therapies or when those therapies are not advisable.1 DUPIXENT®

can be used with or without additional topical corticosteroids therapy.1

New DUPIXENT® 
dupilumab 300 mg/2 mL

DUPIXENT® is administered by subcutaneous injection. The recommended dose of DUPIXENT® for adult patients is
an initial dose of 600 mg (two 300 mg injections), followed by 300 mg given every other week.*1 
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For medical information enquiries kindly contact ZA.Medinfo@sanofi.com
MAT-ZA-2100727-1.0-06/2021.
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BACKGROUND

Adetailed South African guideline for the management of 
atopic dermatitis (AD) was published in 2008.1 It was 

revisited in 2014, and this later document was complemented 
by a series of detailed continuing medical education review 
articles relating to aetiology, diagnosis and management of 
AD.2–8 Recently, a new biological treatment, dupilumab, has 
been introduced for management of moderate-to-severe AD 
and guidance is required on its place in therapy in South Africa. 
Because this does not warrant a full review of the previous AD 
guidelines, an expert panel was convened to reach consensus 
on statements relevant to contemporary management of AD 
and the use of dupilumab. A summary of the statements and 
the results are provided in Table I.

METHODS
An expert panel of South African allergists and dermatologists 
was convened early in 2020 to generate statements relevant to 
the use of dupilumab for the treatment of AD. Statements were 
generated based on a recent Canadian consensus document 
on the assessment and management of adult patients with 
moderate-to-severe AD9 and during discussions among the 
group. Thereafter, the panel voted on the validity of each 
statement according to a 5-point Likert scale (1 = strongly 
disagree; 2 = disagree; 3 = neither agree nor disagree; 4 = agree; 
5 = strongly agree). The prespecified cut-off for consensus was 
set at 75% ‘strongly agree’ or ‘agree’ responses. 

I. PATIENT-REPORTED OUTCOMES
Consensus statement 1: Patient-reported outcomes are
helpful in assessing patient well-being, and in evaluating
disease severity and treatment efficacy. Moderate-to-severe
disease can be defined by:
i. POEM score ≥ 8
Consensus: 90% (Voting results: 3, 4, 4, 4, 5, 5, 5, 5, 5, 4)
ii. DLQI score ≥ 10
Consensus: 100% (Voting results: 4, 4, 4, 4, 5, 5, 5, 5, 5, 5)
iii. Pruritus NRS ≥ 4
Consensus: 90% (Voting results: 3, 4, 4, 4, 5, 5, 5, 5, 5, 5)

The panel reached consensus on these recommendations.

Rationale
AD is a chronic, relapsing, non-contagious, pruritic inflammatory 
skin disease.10 In addition to pruritus, most patients also present 
with generalised skin dryness.11 Because there is no specific test 
to define AD, clinical assessment and scoring systems are used 
to determine disease severity and monitor response to treatment. 
Except where the disease has continued from childhood and 
has typical characteristics of AD, the clinical presentation in 
adolescents and adults is variable, such that diagnosis is not 
always straightforward. Although the usual flexural dermatitis 
seen in children may be present, uncharacteristic morphological 
features (eg nummular, prurigo-like and follicular patterns) and 
localisation are common. Revised criteria for diagnosis of AD in 
adolescents and adults are presence of pruritus plus at least 3 of 
i. history of, or visible flexural dermatitis or involvement of cheeks
and/or extensor surfaces; ii. history of dry skin in the past year;
iii. history of asthma or hay fever; and iv. onset < 2 years.2

AD can have a significant impact on QoL (eg sleep disturbances, 
absenteeism, visible scratch marks, social withdrawal) and 
the panel agreed that subjective patient reported outcomes 
(PRO) are an important consideration when assessing disease, 
choosing treatment and assessing outcomes.2,12,13 Although 
no single PRO tool provides a comprehensive assessment 
of all elements of AD, adding a PRO to objective assessment 
improves the ability to assess the overall impact of disease and 
treatment.13 The Patient-Oriented Eczema Measure (POEM) is 
a simple, validated, repeatable tool to monitor disease severity 
and is the preferred scoring system to measure PROs. It 
evaluates seven symptoms experienced during the preceding 
week (itch, sleep, bleeding, weeping/oozing, cracking, flaking 
and dryness/roughness). Each symptom is rated on a 5-point 
scale (no days: 0 points; 1–2 days: 1 point; 3–4 days: 2 points; 
5–6 days: 3 points; every day: 4 points) to give a score out of 
a maximum total of 28. Higher scores are associated with both 
more severe disease and worse QoL.14 

The Dermatology Life Quality Index (DLQI) is a dermatology-
specific (but not AD-specific) tool designed to assess the 
impact of skin disease on QoL (symptoms and feelings, daily 
activities, leisure, work and school, personal relationships and 
the impact of treatment). It comprises ten questions, each rated 
0 to 3, depending on the impact of AD during the previous week. 
The maximum total score is 30. DLQI is reliable, responsive to 
change and has been extensively validated with respect to its 
psychometric properties and use in clinical research. Validated 
score banding (eg 0–1 indicates no effect on a patient’s life, 
whereas 11–20 indicates a large effect) helps to inform clinical 
decision-making.15

A numeric rating scale (NRS) is a simple, commonly used 
method to quantify pruritus. Itch is rated from 0 to 10, where 0 
represents ‘no itch’ and 10 represents ‘worse itch imaginable’.13 

Consensus was reached for cut-off scores indicating moderate-
to-severe AD, namely, a score of ≥ 8 for POEM, ≥ 10 for DLQI 
and ≥ 4 on NRS.13

II. COMORBIDITIES
Consensus statement 2: Atopic comorbidities include
asthma, AR, food allergy and ocular disorders. Depression
and anxiety are also more prevalent in patients with
AD. Healthcare-providers should be aware of these
comorbidities and refer appropriately.
Consensus 100% (Voting results: 4, 5, 5, 5, 5, 5, 5, 5, 5, 5)

The panel reached consensus on this recommendation.

Rationale
AD is increasingly being recognised as a systemic disease, 
with signs of systemic inflammation, including systemic T-cell 
activation, dysregulation and activation of inflammatory 
cytokines, chronically activated memory B cells and higher 
levels of IgE antibodies.10,16 The pathophysiology involves 
complex reciprocal interactions between a dysfunctional 
epidermal barrier, skin microbiome abnormalities and local, 
predominantly (but not exclusively) Type-2 inflammatory 
response. The Type-2 cytokines, including interleukin (IL)-4, 
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TABLE I: CONSENSUS STATEMENTS AND VOTING RESULTS

SECTION CONSENSUS STATEMENT
Voting result: 1 = Strongly disagree; 2 = Disagree; 3 = Neither agree nor disagree; 4 = Agree; 5 = Strongly agree

I. Patient-reported 
outcomes

1. Patient-reported outcomes are helpful in assessing patient well-being, and in evaluating disease severity and treatment efficacy
moderate-to-severe disease can be defined by:
 i. POEM score ≥ 8

Consensus: 90% (Voting results: 3, 4, 4, 4, 5, 5, 5, 5, 5, 5)
ii. DLQI score ≥ 10

Consensus: 100% (Voting results: 4, 4, 4, 4, 5, 5, 5, 5, 5, 4)
iii. Pruritus NRS ≥ 4

Consensus: 90% (Voting results: 3, 4, 4, 4, 5, 5, 5, 5, 5, 5)

II. Comorbidities  2. Atopic comorbidities include asthma, allergic rhinitis (AR), food allergy and ocular disorders. Depression and anxiety are also more 
prevalent in patients with AD. Healthcare-providers should be aware of these comorbidities and refer appropriately.
Consensus 100% (Voting results: 4, 5, 5, 5, 5, 5, 5, 5, 5, 4)

III. Aims of treatment 
and treatment 
response

 3. The objectives of therapy are to reduce skin inflammation and pruritus, restore skin-barrier function, and improve quality of life (QoL).
Consensus 100% (Voting results: 4, 4, 5, 5, 5, 5, 5, 5, 5, 5)

 4. Response to treatment includes a reduction in the number of flares, an improvement in the patient’s QoL and an ability to maintain 
remission or a low disease activity state.
Consensus 100% (Voting results: 4, 4, 5, 5, 5, 5, 5, 5, 5, 5)

 5. Uncontrolled disease is a failure to achieve stable long-term disease control. This includes the occurrence of flares (of any severity) or 
treatment with rescue oral corticosteroids.
Consensus 100% (Voting results: 4, 4, 4, 4, 5, 5, 5, 5, 5, 5)

 6. An adequate response is defined as:
i. 50% reduction from baseline in the EASI score (EASI50), indicating clinical improvement.

Consensus 90% (Voting results: 3, 4, 4, 4, 4, 5, 5, 5, 5, 4)
 ii. ≥ 4-point reduction in DLQI score, indicating decreased impairment and improved QoL.

Consensus 90% (Voting results: 3, 4, 4, 4, 5, 5, 5, 5, 5, 5)
iii. ≥ 1-point decrease in IGA score, indicating clinical improvement.

Consensus 80% (Voting results: 3, 3, 4, 4, 4, 4, 5, 5, 5, 5)

IV. Systemic therapy  7. Consider systemic corticosteroids only in short courses as rescue therapy.
Consensus 90% (Voting results: 1, 4, 4, 5, 5, 5, 5, 5, 5, 5)

 8.  According to clinical evidence and the registered indication, cyclosporin should not be used for long-term control of AD. Short-term 
use of cyclosporin, as recommended by the registered package insert, may be considered for rapid control in patients who experience 
acute flares or have unstable disease.
Consensus 100% (Voting results: 4, 4, 4, 5, 5, 5, 5, 5, 5, 5)

 9. Off-label use of methotrexate is an effective option for the treatment of moderate-to-severe AD.
Consensus 100% (Voting results: 4, 5, 5, 5, 5, 5, 5, 5, 5, 4)

10. Discontinuation of a systemic therapy should be considered if there is no visible improvement in skin involvement or QoL, or in the 
event of severe adverse events.
Consensus 100% (Voting results: 4, 5, 5, 5, 5, 5, 5, 5, 5, 4)

V. Dupilumab 11. Dupilumab is an effective and well tolerated long-term treatment option for patients with moderate-to-severe AD.
Consensus 100% (Voting results: 4, 4, 5, 5, 5, 5, 5, 5, 5, 5)

12. The safety profile of dupilumab is reassuring from a clinician perspective, and it can be regarded as a safer option compared to other 
systemic therapies indicated for treatment of AD and currently being used in patients with severe AD.
Consensus 90% (Voting results: 3, 4, 4, 5, 5, 5, 5, 5, 5, 5) 

13. Dupilumab should be clinically positioned in patients with moderate-to-severe AD who are eligible for systemic therapy.
Consensus 100% (Voting results: 4, 4, 4, 5, 5, 5, 5, 5, 5, 5)

VI. Scoring systems 
to support step-up in 
therapy

14. The following scoring systems are recommended for local use to support the decision to step-up therapy.
i. SCORAD

Consensus 80% (Voting results: 3, 3, 4, 4, 5, 5, 5, 5, 5, 5)

 ii. EASI
Consensus 90% (Voting results: 3, 4, 4, 4, 4, 5, 5, 5, 5, 5)

 iii. POEM
Consensus 60% (Voting results: 1, 3, 3, 3, 4, 4, 4, 5, 5, 4)*

 iv. IGA
Consensus 60% (Voting results: 2, 2, 3, 3, 4, 4, 5, 5, 5, 4)*

v. DLQI
Consensus 80% (Voting results: 3, 3, 4, 5, 5, 5, 5, 5, 5, 4)

*Consensus not reached

DLQI – Dermatology Life Quality Index; EASI – Eczema Area and Severity Index; IGA –  Investigator Global Assessment; NRS – Numeric Rating Scale; POEM – 
Patient Oriented Eczema Measure; SCORAD – SCORing Atopic Dermatitis
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-5, -13 and -31 produced by T-helper (Th) cells, keratinocytes
and other inflammatory cells, play important roles in chemokine
production, down-regulation of production of epidermal barrier
proteins, suppression of antimicrobial peptides, pruritus and
allergic inflammation. Furthermore, IL-31 induces sensory-nerve
elongation and branching, which induces sensitivity to minimal
stimuli and sustains chronic itch.17,18

AD usually begins in childhood and it is frequently associated 
with a number of other atopic diseases with overlapping 
pathophysiologies. These may manifest throughout life, and 
include food allergies, asthma, AR and allergic conjunctivitis. 
Especially during adulthood, patients with AD are also more 
likely to suffer from hand eczema and allergic contact dermatitis 
(ACD).16,19 Approximately 30% of children with moderate-to 
severe AD have immediate-type (IgE-mediated) food allergy, 
but delayed-type hypersensitivity contributing to difficult-to-
treat AD is rare. Those with moderate-to-severe AD have 50% 
risk of developing asthma and 75% risk of developing AR.20 

Although the historical concept of the ‘atopic march’ suggested 
a serial development of allergic conditions through childhood 
to adolescence and adulthood, this has not been proved in 
longitudinal studies. The progression is not uniform in all children 
and the association of AD with other allergic comorbidities is 
variable. Furthermore, each of the allergic diseases can first 
manifest at any point during life.1,21 

In comparison to the general population, patients with AD are at 
higher risk for depression and anxiety.22 Symptoms of depression 
tend to be more severe with increasing severity of AD and studies 
of adults and adolescents with AD show a positive association 
between AD severity and both suicidal ideation and completed 
suicide.18 Treatment of AD reduces these risks. The presence of 
sleep disorders and/or mental health comorbidities may warrant 
more intensive systemic therapy to address the underlying 
inflammation and gain better long-term control of AD.22

Likewise, because management of comorbidities in patients 
with AD leads to improved overall clinical outcomes, clinicians 
should look actively for them and treat or refer as necessary.18,23 

III. AIMS OF TREATMENT AND TREATMENT RESPONSE
Consensus statement 3: The objectives of therapy are to
reduce skin inflammation and pruritus, restore skin-barrier
function, and improve QoL.
Consensus 100% (Voting results: 4, 4, 5, 5, 5, 5, 5, 5, 5, 5)

Consensus statement 4: Response to treatment includes a 
reduction in the number of flares, an improvement in the 
patient’s QoL and an ability to maintain remission or a low 
disease activity state.
Consensus 100% (Voting results: 4, 4, 5, 5, 5, 5, 5, 5, 5, 5)

Consensus statement 5: Uncontrolled disease is a failure 
to achieve stable long-term disease control. This includes 
the occurrence of flares (of any severity) or treatment with 
rescue oral corticosteroids.
Consensus 100% (Voting results: 4, 4, 4, 4, 5, 5, 5, 5, 5, 5)

Consensus statement 6: An adequate response is defined as:
i. 50% reduction from baseline in the EASI score (EASI50),

indicating clinical improvement.
Consensus 90% (Voting results: 3, 4, 4, 4, 4, 5, 5, 5, 5, 4)
ii. ≥ 4-point reduction in DLQI score, indicating decreased

impairment and improved QoL.
Consensus 90% (Voting results: 3, 4, 4, 4, 5, 5, 5, 5, 5, 4)
iii. ≥ 1-point decrease in IGA score, indicating clinical

improvement.
Consensus 80% (Voting results: 3, 3, 4, 4, 4, 4, 5, 5, 5, 4)

The panel reached consensus on these recommendations.

Rationale
AD is a chronic disease characterised by recurrent flares and, 
at present, there is no curative treatment. Therefore, because 
symptoms significantly impact overall health and QoL, aims of 
management are to establish long-term disease control with 
sustained relief from symptoms and improved QoL.10,11 Most 
patients present with dry skin. Emollients are the mainstay of 
treatment for AD. They may improve barrier function and, by 
increasing skin hydration, reduce xerosis, itch and flares. When 
used regularly, they may reduce the need for anti-inflammatory 
medication. Topical corticosteroids are the recommended first-
line anti-inflammatory therapy, and they are commonly used 
as maintenance therapy to reduce the incidence of flares. 
Combined use of an emollient with a topical corticosteroid 
provides better symptom control than corticosteroid alone.3,24,25 
Topical calcineurin inhibitors may be used as alternatives to 
topical corticosteroids.3,26 

Systemic therapies are indicated when control cannot be 
achieved with the appropriate use of topical treatments (ie 
potency/strength of formulation, frequency of application and 
duration of treatment). However, due to the safety profile of 
conventional systemic therapies, none are recommended 
for long-term use,10 leaving some patients with suboptimal 
management and vulnerable to flares and recurrences.

There are no validated biomarkers to monitor treatment response 
in patients with AD. Therefore, assessment of treatment 
response relies on objective assessments of disease activity 
and patient-reported improvement in subjective symptoms and 
QoL.13 The Investigator Global Assessment (IGA) is a frequently 
used outcome measure to evaluate global severity of skin signs 
(usually redness and induration). Signs are rated on a 5-point 
Likert scale from 0 to 4 (0 representing: ‘clear’; 1: ‘almost clear’; 
2: ‘mild’; 3: ‘moderate’ or 4: ‘severe’). However, the IGA is not 
standardised or validated and, although achievement of IGA 
0 or 1 has been the primary definition of treatment success in 
registration trials, in trials of dupilumab, significant improvement 
in signs, symptoms and QoL were observed regardless of IGA 
score (see Section V).27,28 Therefore, the panel agreed that a 
reduction of IGA score ≥ 1 point may be clinically meaningful.

IV. SYSTEMIC THERAPY
Consensus statement 7: Consider systemic corticosteroids
only in short courses as rescue therapy.
Consensus 90% (Voting results: 1, 4, 4, 5, 5, 5, 5, 5, 5, 4)

The panel reached consensus on this recommendation.
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Rationale
In the event of a severe acute flare up, a short course of systemic 
corticosteroids may be considered, but another modality 
(systemic or phototherapy) should be initiated for longer term 
management of severe disease.3,25,26 Adverse effects that limit 
long-term use of systemic corticosteroids include hypertension, 
glucose intolerance, gastritis, weight gain, decreased bone 
density, adrenal suppression and emotional lability. In addition, 
because discontinuation of oral or injectable corticosteroids 
frequently precipitates a rebound flare, repeated courses of 
systemic corticosteroids are not recommended.10

Consensus statement 8: According to clinical evidence and 
the registered indication, cyclosporin should not be used 
for long-term control of AD. Short-term use of cyclosporin, 
as recommended by the registered package insert, may be 
considered for rapid control in patients who experience 
acute flares or have unstable disease.
Consensus 100% (Voting results: 4, 4, 4, 5, 5, 5, 5, 5, 5, 4)

The panel reached consensus on this recommendation.

Rationale
Systemic cyclosporin is a non-selective immunosuppressive 
treatment that, especially with long-term use, may be associated 
with significant adverse effects. These include infection, 
nephrotoxicity, hypertension, tremor, hypertrichosis, headache, 
gingival hyperplasia, and increased risk of skin cancer and 
lymphoma.10 However, it may be useful to gain control in 
patients with moderate-to-severe AD who are unresponsive to 
topical treatments. The panel were in agreement with current 
recommendations in the South African guideline that cyclosporin 
could be used short-term for severe, refractory AD.1

Consensus statement 9: Off-label use of methotrexate is an 
effective option for the treatment of moderate-to-severe AD.
Consensus 100% (Voting results: 4, 5, 5, 5, 5, 5, 5, 5, 5, 4)

The panel reached consensus on this recommendation.

Rationale
Methotrexate is not registered for use in patients with AD in 
South Africa. However, it has been used off-label for many 
years for moderate-to-severe AD, with good effect. A number 
of treatment guidelines recommend methotrexate for first- or 
second-line systemic treatment of moderate-to-severe disease 
and its use is supported by a limited number of randomised 
controlled trials, observational studies, and systematic reviews 
and meta-analyses.9,10,25,26,29–39 
Consensus statement 10: Discontinuation of a systemic 
therapy should be considered if there is no visible 
improvement in skin involvement or QoL or in the event of 
severe adverse events.
Consensus 100% (Voting results: 4, 5, 5, 5, 5, 5, 5, 5, 5, 4)

The panel reached consensus on this recommendation.

Rationale
Inadequate clinical improvement, failure to achieve long-
term stable disease control, presence of ongoing impairment 
(eg pruritus, pain, loss of sleep and poor QoL), unacceptable 

adverse events or poor tolerability experienced with treatment 
are signs of treatment failure.10 Where it is conferring no clinical 
benefit or where risks of treatment outweigh benefits, systemic 
treatment for AD should be discontinued. If no response is noted 
(after three months of methotrexate or one month of cyclosporin) 
at adequate dosages an alternative systemic treatment should 
be offered.

V. DUPILUMAB
Consensus statement 11: Dupilumab is an effective and 
well-tolerated long-term treatment option for patients with 
moderate-to-severe AD. 
Consensus 100% (Voting results: 4, 4, 5, 5, 5, 5, 5, 5, 5, 5)

Consensus statement 12: The safety profile of dupilumab 
is reassuring from a clinician perspective, and it can be 
regarded as a safer option compared to other systemic 
therapies indicated for treatment of AD and currently being 
used in patients with severe AD. 
Consensus 90% (Voting results: 3, 4, 4, 5, 5, 5, 5, 5, 5, 5) 

Consensus statement 13: Dupilumab should be clinically 
positioned in patients with moderate-to-severe AD who are 
eligible for systemic therapy. 
Consensus 100% (Voting results: 4, 4, 4, 5, 5, 5, 5, 5, 5, 5)

The panel reached consensus on these recommendations.

Rationale
Dupilumab is a fully human monoclonal antibody that 
competitively binds to the shared α sub-unit of the interleukin 
(IL)-4 receptor and thereby inhibits IL-4 and IL-13 signal 
transduction. These cytokines are primarily produced by Th2 
cells and, by blocking downstream signalling of IL-4 and IL-
13, dupilumab alters the expression of genes and proteins 
that play a central role in the pathogenesis of AD.40,41 Effects of 
dupilumab include down-regulation of inflammatory mediators 
and markers of epidermal proliferation, and upregulation of 
structural proteins, lipid metabolism proteins and epidermal 
barrier proteins, resulting in normalisation of skin.40 

A series of phase 3 (LIBERTY AD) randomised placebo-
controlled clinical trials (RCTs) demonstrated the clinical efficacy 
of dupilumab in moderate-to-severe AD inadequately controlled 
by topical medications (or where topical medications were 
contraindicated), either as monotherapy in adults (SOLO 1 and 
2) and adolescents ≥ 12 to < 18 years of age (ADOL), or with 
concomitant administration of topical corticosteroids (CHRONOS) 
in adult patients.42–46 A fourth study evaluated dupilumab plus 
topical corticosteroids in adult patients with inadequate response 
to, or intolerance of, cyclosporin A (CAFÉ).47 

During 16 weeks of treatment, dupilumab was associated with 
meaningful improvements in objective signs of AD, subjective 
PROs (pruritus, pain and sleep disturbance), symptoms of 
anxiety and depression, and QoL. There were no significant 
differences in outcomes between weekly and biweekly (every 
two weeks) dosing schedules. 

In the 16-week RCTs of adults with moderate-to-severe AD 
inadequately controlled by topical medications, in comparison 
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with placebo, significantly more patients treated with dupilumab 
monotherapy biweekly achieved ≥ 50% improvement in Eczema 
Area and Severity Index (EASI50) (67.0% vs 23.3%; p < 0.0001) 
and ≥ 4 point improvement in DLQI score (68.8% vs 29.0%; 
p < 0.0001).42 Improvement in Investigator’s Global Assessment 
(IGA) after treatment with dupilumab was associated with 
significant improvements in several outcome measures, 
including EASI, pruritus, affected body surface area, POEM and 
DLQI. This was not only true for patients with IGA < 1 at 16 
weeks, but also for patients with IGA > 1 and across sub-groups 
of patients with IGA score 2, 3 or 4.27,45 

The overall incidence of adverse events was similar in the 
dupilumab and placebo groups. The most frequent adverse 
events associated with dupilumab, and which occurred more 
frequently than with placebo, were conjunctivitis and injection 
site reactions. These were generally mild. Serious adverse 
events were more common (approximately two-fold) among 
patients receiving placebo, and fewer patients receiving 
dupilumab required rescue therapy for intolerable symptoms. 
Extension studies show that clinical responses are sustained 
with long-term treatment for up to 52 and 76 weeks, with no 
new safety signals.20,46,48 In both the initial RCTs and extension 
studies, there were no clinically important changes in routine 
laboratory parameters that could be attributed to dupilumab.46,49

In contrast to alternative systemic treatments for AD, dupilumab 
is not an immunosuppressant. By specifically targeting 
overactive inflammatory pathways involved in the pathogenesis 
of AD, it improves skin-barrier integrity and changes the 
cutaneous microbiome.50 In a 16-week study of patients 
with moderate-to-severe AD, treatment with dupilumab was 
associated with reduced density of Staphylococcus aureus and 
increased microbial diversity in both lesional and non-lesional 
skin.51 Furthermore, dupilumab appears to improve immunologic 
protection against infection. In a population-based claims 
data study of adult patients with AD, the incidence of serious 
infections was 7.53 per 1 000 among patients treated with 
systemic non-biologics, 7.38 per 1 000 treated with phototherapy 
and 2.6 per 1 000 treated with dupilumab.52 In clinical trials, in 
comparison to placebo, dupilumab was associated with a similar 
overall infection rate, but reduced risk of severe infections, skin 
infections and clinically important herpesviral infections (eczema 
herpeticum or herpes zoster).53

Immunogenicity is a concern with biological therapies. 
Approximately 7% of patients receiving dupilumab in the 16-
week studies developed anti-drug antibodies (ADA), of which 
30% were classified as neutralising.40 In a 72-week open-label 
extension study, including 1 491 adults who had participated 
previously in phase 1 through 3 clinical trials, the incidence of 
treatment-emergent ADAs in the overall population was 2.8%. 
However, no patients had high titre levels and, in comparison 
with ADA-negative patients, there was no difference in functional 
dupilumab concentrations or treatment efficacy in those who 
were ADA-positive.20

Several real-world evidence studies from Spain, Italy, Austria, 
Canada and the United States, have reported on dupilumab 

use in routine clinical practice, with treatment durations of up to 
one year.54–58 In adults with moderate-to-severe AD, dupilumab 
treatment was associated with rapid and significant improvement 
in objective and subjective clinical parameters, psychosocial 
impact and QoL. Response rates were similar or higher than 
those observed in clinical trials. Dupilumab was generally 
well tolerated, with high patient satisfaction and adherence to 
treatment. The most commonly reported adverse event was 
mild conjunctivitis. In a retrospective cohort study including 
data from 1 963 adults who initiated treatment with dupilumab, 
persistence at six and 12 months was 91.9% and 77.3%, 
respectively.58 Among patients who discontinued dupilumab, the 
risk of reinitiation was 78.8% within an average of four months.

There are no head-to-head studies comparing dupilumab with 
other systemic therapies for AD. A large systematic review of 
the literature and meta-analysis including 39 trials with 6 360 
subjects, showed that dupilumab and cyclosporin were similarly 
effective in comparison with placebo in clearing clinical signs of 
AD during the first four months of therapy, and may be superior 
to methotrexate and azathioprine.29 An indirect comparison of 
results from patients treated with dupilumab in the CHRONOS 
study and patients treated with cyclosporin in clinical practice 
showed that dupilumab was associated with significantly more 
patients achieving 50% and 75% improvement on EASI score at 
weeks 12 to 16 and at weeks 24 to 30.59

Consensus-based European guidelines for treatment of AD 
recommend dupilumab as a disease-modifying drug for long-
term maintenance in patients with moderate-to-severe AD, 
in whom topical treatment is not sufficient and other systemic 
treatment is not advisable. It is administered by subcutaneous 
injection as an initial dose of 600 mg, followed by 300 mg given 
every other week and should be combined with daily emollients 
and may be combined with topical anti-inflammatory drugs as 
needed.26,60 

VI. SCORING SYSTEMS TO SUPPORT STEP-UP IN THERAPY
Consensus statement 14: The following scoring systems
are recommended for local use to support the decision to
step-up therapy:
i. SCORAD
Consensus 80% (Voting results: 3, 3, 4, 4, 5, 5, 5, 5, 5, 5)
ii. EASI
Consensus 90% (Voting results: 3, 4, 4, 4, 4, 5, 5, 5, 5, 5)
iii. POEM
Consensus 60% (Voting results: 1, 3, 3, 3, 4, 4, 4, 5, 5, 5)
iv. IGA
Consensus 60% (Voting results: 2, 2, 3, 3, 4, 4, 5, 5, 5, 5)
v. DLQI
Consensus 80% (Voting results: 3, 3, 4, 5, 5, 5, 5, 5, 5, 5)

The panel reached consensus that the SCORing Atopic 
Dermatitis (SCORAD), EASI and DLQI were suitable AD 
scoring systems for local use. Photographs of the skin at the 
initial consultation and follow-up visits are helpful to complement 
AD scoring results, track progress with therapy and support 
application to funders for reimbursement of medication costs.
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Rationale
There are a number of scoring systems for AD, none of which on 
their own captures the full extent and impact of AD. The EASI is 
one of the best validated scoring systems for assessing disease 
severity and it has been found to be feasible and acceptable in 
terms of ease of use in both clinical trials and everyday practice. It 
has a short administration time; and adequate validity, sensitivity 
to change, internal consistency, and intra-observer reliability.61,62 
However, it does not assess subjective symptoms, which are 
important for assessing patient morbidity and disease severity.63 

SCORAD is the most widely validated disease-severity 
instrument. In addition to measuring disease severity, it also 
assesses two subjective symptoms, pruritus and sleep loss. It 
is valid and reliable and has shown excellent agreement with 
global assessments of disease severity.63

Clinical judgement is necessary to assess the overall impact 
of AD. In addition to scoring disease severity, it is important to 
make an ongoing assessment of disease recurrences, flares, 
involvement of functionally important or highly visible areas (eg 
face, hands, genitals), PROs and persistence with treatment.9 

VII. MANAGEMENT ALGORITHM
A suggested step-wise approach for treatment of AD is presented
in Figure 1.

Step-up to systemic therapy is appropriate for patients with 
moderate-to-severe AD with significant persistent symptoms 
despite optimal topical therapy (potency, frequency of application 
and duration of treatment). Quick and simple symptom measures 
that can be incorporated into everyday clinical practice and 
cut-off scores at which systemic therapy could be considered 
include: (1) pruritus NRS ≥ 4; (2) body surface area (BSA) 
≥ 10%; (3) investigator/physician global assessment score (IGA/
PGA) ≥ 3; and (4) DLQI score ≥ 10.64

ACKNOWLEDGEMENTS
The authors acknowledge the assistance of Dr David Webb 
in preparation of the manuscript. Dr David Webb received an 
honorarium for writing support related to development of the 
consensus statement by Sanofi Aventis South Africa (Pty) Ltd.

DECLARATION OF CONFLICT OF INTERESTS
Professor Levin is on advisory boards for Bayer and 

Emollients + topical therapy+ treatment for secondary infections;
Consider wet wraps

Skin fails to improve after 4–8 weeks AND patient
meets criteria for moderate–to–severe AD†

Skin clears, but flares within 1 week of
discontinuation

Restart topical treatment until
clear, then twice weekly to

prevent flares

Skin flares despite proactive
topical therapy†

Trial of systemic or biologic therapyTrial of phototherapy

Skin fails to improve
after 8–12 weeks†

Available
Adherence possible

Switch to 2nd systemic or biologic therapy

Switch to 3rd systemic or biologic therapy

Skin fails to improve after 8–12 weeks†

Skin fails to improve after 8–12 weeks†

†Consider bridging or rescue
therapy

(short course of systemic
corticosteroids)‡

Figure 1: Step-wise approach to management of moderate-to-severe AD in adolescents and adults
*Wet wraps are cream or ointment applied to the skin, then covered by a double layer of cotton bandages, with a moist first layer and a dry
second layer and kept in place for 24 hours.1

‡Systemic corticosteroids are a last resort and should be considered only for short-term management of flares.
[Adapted from Lynde CW, Bourcier M, Gooderham M, et al. Review J Cutan Med Surg 2018;22(1):78–83.64 Copyright© 2017 (The authors). 
Adapted with permission of SAGE publications, Inc.]
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INTRODUCTION

Early in the COVID-19 pandemic, the World Health 
Organization (WHO) recommended that the public should 

not wear cloth masks.1,2 Healthcare professionals challenged this 
advice, citing studies that masks could reduce viral transmission. 
On 30 July 2020 the Western Cape Department of Health issued 
an appeal to the public always to wear a mask when in public 
and healthcare spaces.3 Subsequently the National Government 
made mask-wearing when in public spaces compulsory: 

The wearing of a face mask is mandatory for every person 
when in a public place, excluding a child under the age of 
six years, and any person who fails to comply with a verbal 
instruction by an enforcement officer to wear a face mask, 
commits an offence and is, on conviction, liable to a fine or a 
period of imprisonment not exceeding six months, or to both 
such fine and imprisonment.4 

The WHO changed its guidance on mask-wearing during 2020, 
and currently states: 

Make wearing a mask a normal part of being around 
other people. The appropriate use, storage and cleaning 
or disposal are essential to make masks as effective as 
possible.5 

These changing guidelines are not examples of misinformation, 
but a reflection of our rapidly changing knowledge during a 
devastating global pandemic. However, the mixed messaging 
contributes to the spread of misinformation and fake news.

Recently, a study purporting to show that potentially dangerously 
high carbon dioxide levels are present in children wearing 
masks was retracted by the Journal of the American Medical 
Association, citing poor science.6,7 Again, this contributes to 
inconsistent advice to the public. 

The COVID-19 pandemic has provided many examples of 
unproven therapies and misinformation, given its global impact, 
the impact on the healthcare system and healthcare workers, 

and the numerous fatalities. Conflicting advice regarding mask- 
wearing was prevalent in Western countries; in the East, there 
is a longstanding tradition of wearing masks in public. The WHO 
website includes a host of ‘mythbusters’ – 5G mobile networks, 
bleach, disinfectant tunnels, ultraviolet radiation – to name but 
a few.5

The pandemic has also spawned two new terms, ‘infodemic’ 
and ‘infodemiology’. The ‘infodemic’ is the flood of information 
on the COVID-19 pandemic; ‘infodemiology’ is the study of that 
information and how to manage it. The WHO has declared the 
‘infodemic’ – ‘an overabundance of information and rapid spread 
of misleading or fabricated news, images and videos’ – as one of 
the greatest threats to global health.8 

It is not surprising that unproven treatments would be used 
in desperate attempts to prevent or treat severe cases 
of the coronavirus disease. Early on in the pandemic, 
hydroxychloroquine was hailed as a miracle drug. Ex-president 
Donald Trump also touted its use, therefore affording it scientific 
credibility! The latest so-called ‘miracle’ drug, for which there is 
currently also no scientific evidence, is ivermectin. Contrast this 
with the excellent trial of dexamethasone in severe COVID-19 
disease, which showed a reduction of approximately 25% 
in mortality in these patients.9 The concern, however, is that 
people with mild disease are using corticosteroids early on in 
the disease course.

INFORMATION AND TYPES OF FALSE INFORMATION
Froehlich calls the age of information ‘the Age of the Anti-
enlightenment’.10 He writes, 

One of the consequences of the age of information is that the 
growth and advent of the internet, particularly in the growth 
of communication and social media, has not only promoted 
the growth of information and potential knowledge, but also 
the growth of ignorance in its various forms and guises: 
misinformation, disinformation, fake news, and attacks on 
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credible news sources .… Parallel to a right to information, 
we have created in practice a right to ignorance. Not only 
that: we, whether as individuals, groups or institutions like 
the government, have the legal right in the United States 
to disseminate ignorance and to block venues of facts and 
truth, and smugly claim to present ‘alternative facts’.10 

DEFINITIONS:10

• Ignorance is ‘lacking knowledge or awareness, being
uninformed about a specific subject or fact’.

• Misinformation is ‘offering information that is incorrect or
inaccurate’. It may be because of an error, negligence or
unconscious bias, but there is no intention to deceive.

• Disinformation is ‘supplying misinformation with the deliberate 
aim to mislead’.

• Missing information refers to the situation where information
that should be known or provided to make decisions or
comprehend facts is not included. This may be because of
‘negligence, incompetence or the desire to mislead’.

HEALTH-RELATED MISINFORMATION ON SOCIAL 
MEDIA AND THE INTERNET 
A recent systematic review of health misinformation assessed 
69 studies covering the following six main areas: 
• vaccines (32%)
• drugs or smoking (22%)
• non-communicable diseases (19%)
• pandemics (10%)
• eating disorders (9%)
• medical treatments (7%).

Health misinformation was most prevalent in studies related to 
smoking products and drugs such as opioids and marijuana, 
with social media posts containing misinformation reaching 
87% in some of the studies. Misinformation about vaccines was 
also very common (43%), particularly concerning the human 
papilloma virus vaccine.11 For their study, the authors defined 
‘health misinformation’ as 

a health-related claim that is based on anecdotal evidence, 
false, or misleading owing to the lack of existing scientific 
knowledge. This general definition would consider, on the 
one hand, information that is false but not created with 
the intention of causing harm (ie, misinformation) and, 
on the other, information that is false or based on reality 
but deliberately created to harm a particular person, 
social group, institution, or country (ie, disinformation and 
malinformation).11 

Currently, misinformation and disinformation relating to 
COVID-19 vaccines are prevalent on social media and the 
internet.

ALLERGY-RELATED MISINFORMATION AND 
DISINFORMATION 
Members of the Allergy Society of South Africa (ALLSA) 
have played an important role in combating misinformation, 
particularly regarding unproven allergy tests and treatments. 
We have used the scientific literature and official position 
statements to try to protect the public from being exploited by 

the proponents of these tests. The ALCAT test was discredited 
by rigorous scientific testing12-14 and a letter to the editor of the 
South African Medical Journal.15  A position statement regarding 
IgG4 testing for food intolerance is available on our website.16 
However, despite the latter and significant literature negating 
the usefulness of these tests, companies continue to offer these 
tests that cost a few thousand rand and purport to identify foods 
to which the person is supposedly sensitive. The harms that may 
result from IgG4 testing are unnecessary elimination diets which 
may cause malnutrition and poor growth in children, increased 
anxiety regarding food choices, increased healthcare costs, and 
possible increased risk of IgE-mediated food allergy in young 
children due to false information regarding food avoidance.17

We recently became aware of a ‘new’ allergy test for food 
intolerance (https://www.allergytests.co.za/allergy-intolerance-
tests/) that can be done on blood as well as on hair.18 The Allergy 
Foundation of South Africa (AFSA) reported the company to the 
Advertising Regulatory Board (ARB). The ARB agreed that the 
claims made by the advertiser are false, but they are unable to 
take any action as the advertiser is not a member and therefore 
not under their jurisdiction.19

Murdoch et al studied the websites of complementary and 
alternative medicine (CAM) practitioners in Canada for claims 
relating to the diagnosis and treatment of allergy and asthma.20 
Their data showed that a significant portion of CAM clinics 
advertised that they offered services relating to the diagnosis 
and/or the treatment of allergy and/or asthma. Naturopath clinic 
websites had the highest advertising rate for at least one of 
diagnosis, treatment or efficacy for allergy or sensitivity (85%) 
and asthma (64%), followed by acupuncturists (68% and 53%, 
respectively), homoeopaths (60% and 54%) and chiropractors 
(33% and 38%). According to the authors, ‘these claims 
raise ethical issues, because evidence in support of many of 
the tests and treatments identified on the websites studied is 
lacking.’20 For example, food-specific IgG testing was commonly 
advertised, even though the Canadian Society of Allergy and 
Clinical Immunology (CSACI) has advised against this test due 
to the absence of a body of research supporting it:21 

Live blood analysis, vega/electrodiagnostic testing, 
intravenous vitamin C, probiotics, homeopathic allergy 
remedies and several other tests and treatments offered 
all lack substantial scientific evidence of efficacy. Some of 
the proposed treatments are so absurd that they lack even 
the most basic scientific plausibility, such as ionic foot bath 
detoxification. 

In addition, some of the treatments, such as intravenous 
hydrogen peroxide and spinal manipulation, are potentially 
dangerous.20

O’Connor and Murphy reviewed online misinformation and 
conspiracy theories regarding atopic dermatitis (AD).22 They 
identified numerous areas of misinformation, including dietary 
manipulation to cure AD (eg, raw food and vegan diets and 
avoidance of various foods such as eggs and dairy), without any 
evidence, and the causation of AD being attributed to chemicals, 
vaccines and steroid-containing topical treatments. ‘Natural’ 
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remedies touted for AD include apple cider vinegar, calendula 
and witch hazel, as well as Chinese herbal ointments used by 
steroid-phobic parents that have been found to contain high 
concentrations of corticosteroids.22

PUBLIC HEALTH AND MISINFORMATION
Suarez-Lledo and Alvarez-Galvez write that 

at present, the propagation of health misinformation through 
social media has become a major public health concern. 
The lack of control over health information on social media 
is used as evidence for the current demand to regulate the 
quality and public availability of online information. In fact, 
although today there is broad agreement among health 
professionals and policy makers on the need to control 
health misinformation, there is still little evidence about the 
effects that the dissemination of false or misleading health 
messages through social media could have on public health 
in the near future.11

The consequences of mis- and disinformation can be dire for 
health systems, both in the sense of morbidity and mortality 
and in the cost to the healthcare system. As an example, 
the measles outbreak in the United States in 2019 was 
largely a consequence of low vaccination rates influenced by 
misinformation about a link between the measles, mumps and 
rubella (MMR) vaccine and autism.23 The authors point out that 
although the anti-vaccine community is small in numbers, they 
have a strong online presence and a disproportionately great 
influence. They also explain that the anti-vaccine websites use 
‘scientific evidence’ and personal testimonies to strengthen the 
view that vaccines are dangerous. In addition, bots – ‘automated 
social media accounts that use artificial intelligence to mimic the 
appearance and manner of a human user to promote specific 
narratives – are being used to amplify anti-vaccine views’.23

USING RESEARCH TO INFORM POLICY AND PRACTICE
Chou et al outline five areas of research priorities for health 
misinformation on social media:24 
• Enhance surveillance, especially across lesser-known social 

media platforms.
• Understand psychological drivers (emotions such as fear and 

anxiety; cognitive bias).
• Assess real-world consequences (health behaviours, 

attitudes, provider–patient relationships, decision-making).
• Focus on vulnerable populations.
• Develop effective responses (standards for determining 

when and how best to respond; innovative approaches to 
penetrating silos; health/science/media literacy initiatives; 
and policy measures).

They believe that this research should 

inform and improve policy and practice aimed at addressing 
health misinformation on social media, such as content 
moderation standards used by platforms and rumour 
mitigation efforts undertaken by public health agencies. 

Once these policies and interventions are in place, their impact 
will need to be assessed.24

ROLE OF AUTHORITIES IN COMBATING MISINFOR-
MATION AND FAKE NEWS 
Professionals and institutions have an important role to play in 
providing reliable information to the public.10 How do we determine 
which approaches to employ to counteract health misinformation 
‘without reducing the inherent communicative potential to 
propagate health information with these same tools’?11

Chou et al write:

Additionally, targeted approaches for reaching misinformed 
individuals with corrective information are needed. Public 
health practitioners and health care providers could 
attempt to identify and penetrate online information silos 
where misinformation is rampant to offer evidence-based 
information, direct users to credible sources, or provide 
counter-messaging. Finally, system-level preventive efforts 
are also needed, such as legislation requiring social media 
platforms to remove potentially harmful misinformation or 
incentives to increase their adoption of practices that make 
it more difficult for users to find and share misinformation. 
Increasing the public’s health, science, and media literacy to 
decrease vulnerability to misinformation is another important 
prevention strategy. Such efforts could raise awareness of 
the techniques (eg, cherry-picking data) used by agents 
of misinformation and increase the public’s understanding 
of the inherent uncertainty and complexity of health and 
science information to induce a healthy scepticism toward 
claims that are overly simplistic or sensational.24

One strategy would be to increase the scope of advertising 
regulations and enforcement, and to explore the potential 
of applying evidence-based standards and restricting 
practitioners’ ability to offer unproven tests and treatments. 
In addition, since allergy and asthma disproportionately 
affect younger generations, policymakers should consider 
strategies that consider parents and guardians who may 
forego the public healthcare system in favour of using 
questionable CAM providers, potentially exposing minor 
children to harm.20

CONCLUSION
Misinformation and disinformation are prevalent in the COVID-19 
era, and are easily spread by social media. The advocacy 
roles played by ALLSA and AFSA, other advocacy groups and 
individuals are vital in providing credible information to the 
public regarding allergy, asthma and primary immunodeficiency. 
However, we also need legislation and policy development 
to protect the South African public from harm and economic 
exploitation. It really makes no sense to have a structure such 
as the ARB which has jurisdiction only over its members. This 
is a possible area for future development and expansion for 
the ALLSA Executive Committee and the Allergy Foundation of 
South Africa.
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Allergies in the workplace

INTRODUCTION

As the second most common occupational disease after 
musculoskeletal disorders, occupational skin disease 

(OSD) is an important cause of morbidity in the general 
workforce.1,2 It is known to result in significant absenteeism and 
may impair individuals’ quality of life (QoL) and prospects of 
sustaining or progressing their careers.3,4 In South Africa OSD is 
both under-reported and under-diagnosed.5,6 This is due to the 
lack of access to occupational health services and to decisions 
by workers not to report or treat minor symptoms, but also to 
occasional misdiagnoses.6 It is also under-compensated7 as 
a result of the hidden burden of the condition and significant 
delays in the compensation process in this country. 

OSD includes a broad spectrum of skin conditions which may 
be induced or aggravated by the workplace, namely: irritant and 
allergic contact dermatitis (ACD), contact urticaria, nail disorders, 
leukoderma (loss of skin pigmentation), acne, infections and 
cancer.1 According to Kanerva et al,1 more than 95% of work-
related dermatoses are sub-types of contact dermatitis.

The clinical manifestations and pathophysiology of contact 
dermatitis are reviewed in detail elsewhere. 

Occupations in the healthcare sector are known to pose a high 
risk for OSD, particularly for occupational contact dermatitis 
(OCD).3,6–12 Natural-rubber latex as a high-risk allergenic 
agent is becoming less common due to greater awareness of 
potential latex allergy and the use of less allergenic alternatives 
or non-powdered low-protein latex gloves.3 Instead, wet work 
and cleaning agents are increasingly the focus of research on 
high-risk exposures for OSD.3,10 During outbreaks of disease 
such as COVID-19, health workers practise more intensive 
hand hygiene and surface disinfection, and use a wider range 
of personal protective equipment (PPE) more frequently and/or 
for prolonged periods.13,14 Increased health worker complaints 
of PPE-related OSD such as OCD, acne, contact urticaria, 
erosions and pressure effects have been reported during such 
outbreaks.13,15

Prevention, early diagnosis and treatment of OSD have been 
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ALLERGIES IN THE WORKPLACE

shown to improve outcomes.8 The occupational health and safety 
hierarchy of control measures should be applied in healthcare 
facilities as a framework to implement suitable prevention 
measures. The Cleaning and Disinfecting in Healthcare 
Working Group formed by the American National Institute for 
Occupational Safety and Health (NIOSH) and involving four 
countries, and the American National Occupational Research 
Agenda (NORA), provided international recommendations for 
an integrated and safe approach to environmental cleaning and 
disinfection in healthcare.16 Substituting safer alternatives must 
be considered when selecting products.16 Engineering controls 
such as adequate room size and ventilation must be available 
when using hazardous chemicals.16 Administrative control 
measures must include:
• regular health risk assessments; 
• training in the safe use of products and PPE; 
• communicating hazards to all stakeholders; and 
• accurate labelling of products with appropriate safety 

warnings.16 

Safety data sheets must be available for all chemical products 
used, listing all ingredients and relevant safety precautions. It 
should be remembered, however, that contaminants may be 
present in these products which would not be listed on the safety 
data sheet, and these may often vary within different batches. 

Given the complex mixtures of cleaning agents used, PPE 
selection can be challenging.16 PPE selection must be based on 
the specific products and cleaning practices in use, as guided 
by the risk assessments and safety data sheets.16 Generally, 
handling high-level disinfectants such as glutaraldehyde or 
ortho-phthalaldehyde solutions requires the use of protective 
gloves (eg nitrile), impervious clothing (eg plastic apron or 
gown) and eye protection (eg goggles with side-shields).17,18 

Wearing protective gloves is also advised when using surface 
disinfectants.

Screening (as part of medical surveillance17) may identify OSD 
at an early stage when there are relatively minor symptoms, and 
an intervention then is more likely to be successful in controlling 
the condition and the resultant impairment.

Internationally, research on OSD among health workers includes 
case reports, case series and epidemiological studies of the 
workforce. Locally available South African studies are case 
series and case reports (predominantly in tertiary healthcare 
and insurance or compensation industry settings), but no large-
scale epidemiological studies for OSD in health workers have 
been published. Information gleaned from such studies of health 
workers in South Africa would provide a better understanding of 
the local prevalence of OSD in this occupational group, given 
the challenges of under-reporting and under-diagnosis – even 
though the studies would be limited to the ‘healthy’ workforce still 
in employment when only cross-sectional studies are performed. 
The analysis of the data collected in this way could also serve to 
assess the association with diverse cleaning agents in a South 
African context more reliably and explore the risk factors and the 
specific agents responsible for its development. This would help 
with implementing targeted prevention strategies and to lower 
the incidence of OSD in health workers.

The aim of this review is to examine the recent literature on OCD 
associated with multiple cleaning agents used by health workers 
in healthcare settings. The World Health Organization (WHO) 
defines health workers as ‘all people engaged in actions whose 
primary intent is to enhance health’.19 This definition includes 
both health service-providers who directly deliver healthcare 
services and health management and support workers who are 
indirectly involved in healthcare.19 Aligned to this definition, the 
authors considered health workers as both clinical and non-
clinical staff categories in the healthcare sector.  

SEARCH STRATEGY
A literature search was conducted using the following databases: 
Pubmed, EbscoHost, Google Scholar, Science Direct and 
Scopus. Search terms were based on other similar reviews of 
the topic and included: 
• OSD 
• occupational dermatoses 
• health workers 
• risk factors 
• cleaning agents
• disinfectants 
• aldehydes 
• ortho-phthalaldehyde (OPA) 
• glutaraldehyde (GTA) 
• chlorhexidine 
• PPE 
• rubber accelerators 
• latex allergy. 

Based on a pilot research project in South Africa and Tanzania, 
aldehydes, including OPA and GTA, and chlorhexidine were 
chosen because they were commonly used in the hospital 
setting. Latex allergy was included as it appeared frequently in 
the literature on occupational allergies in the healthcare sector. 
Relevant articles were also identified from the reference lists of 
articles obtained.

Articles were assessed for their relevance by title and abstract. 
The articles were also sorted by date (from the most recent) 
and were accepted if they had been published within the 
preceding ten years (ie 2010–2020). Full text articles were then 
reviewed by the study team and their inclusion was based on 
the completeness of the reported epidemiological study. Other 
inclusion criteria were: 
• availability in English; 
• emphasis on prevalence and risk factors for OSD in health 

workers; 
• OSD in a South African context; and
• cutaneous effects of cleaning agent exposure in health 

workers. 

Articles that looked at workplace-based studies were included, 
and population-based studies were excluded. Figure 1 is a flow 
diagram depicting the search strategy.

The authors acknowledge the limitation inherent in using articles 
that were available only in English, which creates the potential 
for selection bias.
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EPIDEMIOLOGY OF OSD ASSOCIATED WITH CLEANING 
AGENTS 
There are few epidemiological studies of OSD in the general 
population and the data are therefore scarce. Most international 
data are based on epidemiological studies of defined subsets 
of occupational groups or on case series and case reports. 
Definitions of the occupational groups also vary between studies 
– for example, ‘health workers’ may include those with clinical 
roles only or all employees working in the healthcare setting. 
Therefore, drawing comparisons of occurrence of OSD between 
the general population and health workers is challenging. In 
addition, the challenges of under-reporting, under-diagnosis 
and the retention of healthier workers rather than diseased 
individuals may constitute sources of bias. 

Some epidemiological studies of OSD in the general population 
are noteworthy. In a Swedish study by Meding,20 a one-year 
prevalence of hand eczema in workers of 11% was found, with 
a point prevalence of 5.4%. In this study, cleaners had a higher 
one-year prevalence of hand eczema at 21.3%.20 

Smit et al21 conducted a series of surveys on various 
occupational groups and one on the general population of the 
Netherlands. Here they found an 8.2% one-year prevalence of 
hand dermatitis in the general population. For OSD, they found 
a 30% one-year prevalence of occupational hand dermatitis in 
the industry overall. For nurses it was slightly higher (31.6%). 

A review of hand eczema in the general population by Thyssen et 
al22 found a 4% point prevalence of hand eczema, 10% one-year 
prevalence and a lifetime prevalence of approximately 15%. 

The epidemiological studies focusing on health workers and skin 
disorder symptoms identified in the past decade are summarised 
in Table I. The range for the point prevalence of skin disorder 
symptoms in health workers globally was between 7% and 
30.5% and that for the period prevalence was between 18.9% 

and 76%. It is evident from the data that while these ranges are 
very wide, they reflect the potential for a high occurrence of OSD 
in health workers and cleaners.

In two South African-based case series at tertiary referral 
centres, health workers were found to be the most frequent 
occupational group with confirmed OSD reported by Burdzik 
and Todd (7/31, 23%),6 whereas health workers were the fourth 
commonest occupational group reported by Fourie and Carman 
(15/122, 12%).7 Similar case series in Brazil and Australia 
also found that health workers were a commonly affected 
occupational group.28,29 Local and international findings suggest 
that OCD, both irritant and allergic, was the commonest type of 
OSD seen.6,7,30,31

OCCUPATIONS AT RISK
Within occupations in the healthcare sector, those workers 
performing clinical roles were more commonly affected than 
those in non-clinical roles.9,11 In Brunei Darussalam, Alhaji et 
al9 found a 16% point prevalence of skin disease symptoms in 
clinical staff and 7% in non-clinical staff (p = 0.007). The one-
year prevalence was 24.3% in clinical staff and 11% in non-
clinical staff (p < 0.001).9 Huzaifah and Titi Rahmawati10 found 
a one-year prevalence of OCD of 26.2% among clinical staff 
nurses in Malaysia; however, they noted only a 7.7% prevalence 
in a similar study in Saudi Arabia that recruited clinical and non-
clinical staff nurses.33 The occupations predominantly affected 
included nursing and nursing auxiliary staff, medical, dental 
and surgical staff, allied health staff, technologists and hospital 
cleaning staff.2,24,26 

WORKPLACE RISK FACTORS: CAUSATIVE AGENTS, JOB 
TASKS AND OCCUPATIONAL ENVIRONMENT
For occupational ICD, wet work was consistently reported as 
an important risk factor in health workers. Repeated exposure 
to wet work, along with other irritant exposures, leads to skin-
barrier damage exceeding skin-barrier repair which results 

Identification:
Electronic
database
searches

• Pubmed, Ebscohost, Google Scholar, Science Direct, Scopus
•  Institutional access provided by the University of Cape Town

Screening
(59 abstracts

retrieved)

• Removed articles older than 10 years
• Titles and abstracts screened for relevance

Inclusion criteria:
• Available in English or able to translate to English electronically
•  Epidemiological study design complete
•  Emphasis on prevalence and risk factors for OSD in health workers or DSD in a South 

African context or cutaneous effects of cleaning agent exposure in health workers.
•  Workplace-based studies
Exclusion criteria:
•  Population-based studies
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Full text  
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(11 articles 
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Figure 1: Flow diagram showing the search strategy
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TABLE I: EPIDEMIOLOGICAL STUDIES OF OSD IN HEALTHCARE IN THE PAST DECADE

AUTHOR/
YEAR

POPULATION 
(n)

PREVALENCE OF 
OSD PHENOTYPES/ 
SYMPTOMS 

TASKS 
SIGNIFICANTLY 
ASSOCIATED WITH 
OSD OR/RR (95% CI) 
OR P-VALUE

CLEANING AGENTS 
SIGNIFICANTLY 
ASSOCIATED WITH OSD 
OR/RR (95% CI) OR 
P-VALUE

DIAGNOSTIC TOOLS 
USED

POINT PREVALENCE

Nichol et al, 20198 Health workers in 
Canada 
(n = 508)

Hand dermatitis: 30.5% Wet work (p = 0.024)
 (No OR reported)

Not specified Hand Dermatitis 
Screening Tool (self- or 
OHNP-administered).
Expert assessment of 
photographs.

Alhaji et al, 20189 Health workers 
in Brunei 
Darussalam 
(n = 400)

Skin disorder symptoms 
(SDS): 12%

Clinical role: 2.46 
(1.26–4.79)

Contact with SDS-exacerbating 
materials (including latex 
gloves, handwashing, topical 
medicine, disinfectants):
3.73 (1.71–8.14) 

Self-administered 
questionnaire

Gupta et al, 201824 Health workers 
in India
(n = 710)

Hand eczema:
7.2%

Not specified Common relevant agents: 
chlorhexidine, fragrance mix I, 
formaldehyde, mercaptobenzo-
thiazole 
(No OR reported)

Self-administered 
questionnaire.
Expert assessment.
Patch testing, if eczema.

Schwensen et al, 
201627 

Health workers 
and non-health 
worker controls in 
Denmark
(n = 2 804)

Recruited if contact 
dermatitis among health 
workers, OCD: 30.0%

Glove use (thiuram mix 
1.60 (1.10–2.30) 

MCI/MI 0.66 (0.44–1.00), 
MI 0.58 (0.34–0.96)

National database for 
contact allergy (patch test 
information included)

Campion et al, 
201411

Health workers 
in the United 
Kingdom 
(n = 2 762)

Work-related skin 
symptoms:
Clinical 20% 
Non-clinical 7%

Handwashing > 20 ×/day 
(p < 0.01) 
(No OR reported)

Not specified Self-administered 
questionnaire

PERIOD PREVALENCE

Barnes et al, 
201926 

Health workers, in 
Australia 
(n = 1 050)

Clinical staff 
91.3%; non-
clinical staff 8.7%

One-year prevalence 
of symptoms related to 
chlorhexidine:
Symptoms of sensitivity 
overall 23.8%
Dry skin 23.0%
Eczema 8%
Local rash 9.5%
Widespread rash 1.5%

Not specified Chlorhexidine-based solutions 
(p < 0.05 for nurses and allied 
health staff) 
(No OR reported)

Self-administered 
questionnaire

Huzaifah & Titi 
Rahmawati, 201910

Staff nurses in 
Malaysia 
(n = 206)

One-year prevalence 
of occupational hand 
contact dermatitis: 
26.2% 

Glove use (p = 0.001) 
and wearing gloves > 10 
hours/week (p = 0.037) 
(No OR reported)

Hand wash liquid/soap 
(p = 0.001) 
(No OR reported)

Self-administered 
questionnaire

Alhaji et al, 20189 Health workers 
in Brunei 
Darussalam 
(n = 400)

Skin disorder symptoms 
(SDS): one-year 
prevalence 19%

Clinical role: At one year: 
2.54 (1.46–4.43)

Contact with SDS-exacerbating 
materials (including: latex 
gloves, handwashing, topical 
medicine, disinfectants):
At one year: 4.75 (2.41–9.37) 

Self-administered 
questionnaire

Gupta et al, 201824 Health workers 
in India 
(n = 710)

Hand eczema:
one-year prevalence 
18.9%

Not specified Common relevant antigens: 
chlorhexidine, fragrance mix I, 
formaldehyde, mercaptobenzo-
thiazole 
(No OR reported)

Self-administered 
questionnaire.
Expert assessment.
Patch testing, if eczema.

Hamnerius et al, 
201855

Clinical health 
workers in 
Sweden 
(n = 474)

History of hand eczema 
in last 12 months: 76%
Of the above: OCD 62%
ICD 89%
ACD 8% 

Not specified Concomitant allergy with 
rubber additives in gloves:
fragrances 6.3 (2.3–17.1)
preservatives 7.1 (2.8–22.3)

Self-administered 
questionnaire.
Patch testing.

Hamnerius et al, 
201825

Clinical health 
workers in 
Sweden 
(n = 9051)

Hand eczema: one-year 
prevalence 21%

Wet work and time 
wearing gloves 1.60 
(1.35–1.90)

Wet work and handwashing 
with soap at work 1.22 
(1.07–1.38)
Wet work and alcoholic hand 
disinfectant 1.27 (1.09–1.49)

Self-administered 
questionnaire
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TABLE I: CONTINUED

AUTHOR/
YEAR

POPULATION 
(n)

PREVALENCE OF 
OSD PHENOTYPES/ 
SYMPTOMS 

TASKS 
SIGNIFICANTLY 
ASSOCIATED WITH 
OSD OR/RR (95% CI) 
OR P-VALUE

CLEANING AGENTS 
SIGNIFICANTLY 
ASSOCIATED WITH OSD 
OR/RR (95% CI) OR 
P-VALUE

DIAGNOSTIC TOOLS 
USED

Mekonnen et al, 
201812 

Clinical health 
workers in 
Ethiopia 
(n = 422)

OCD in past 12 months: 
31.5% (redness 28.5%, 
burn 17.3%)

Glove-change frequency 
3.22 (2.05–5.87)
Handwashing frequency 
1.80 (1.10–3.20)

Not specified Interviewer-administered 
questionnaire

Ibler et al, 201656 Clinical health 
workers in 
Denmark 
(n = 120)

Recruited if self-reported 
hand eczema within one 
year.
Delayed-type 
hypersensitivity: 53% 
Immediate-type 
hypersensitivity: latex 
allergy 2.5%
chlorhexidine allergy < 1%

Not specified Relevant agents on patch 
tests:
thiuram 5%, fragrance 
mix I and II 8.3% and 3.3% 
respectively, MCI/MI 2%, 
formaldehyde 2%, lanolin 
alcohols 2% (No OR reported)

Patch tests.
Prick tests and 
serology (IgE for latex, 
Chlorhexidine and 
ethylene oxide).

Callahan et al, 
201339

Clinical health 
workers in the 
United States 
(n = 113)

Hand eczema developed 
at least once in 51.1% of 
health workers during the 
six months follow-up

Handwashing frequency 
(≥ 10 ×/day) 1.55 
(1.01–2.39) 

Sodium lauryl sulphate 1.87 
(1.06–3.31)

Irritant patch testing

PREVALENCE NOT SPECIFIED

Ibler et al, 201257 Clinical health 
workers in 
Denmark 
(n = 2 269)

Not specified Handwashing frequency 
(p < 0.001)
Glove use and handling 
medication (p = 0.014), 
Phlebotomy (p = 0.019), 
Handling food articles
(p = 0.004) 
(No OR reported)

Glove use and detergents 
(p = 0.035) 
(No OR reported)

Self-administered 
questionnaire

* Health Workers include clinical and non-clinical staff unless otherwise specified. 
OSD – occupational skin disease; OR – odds ratio; RR – risk ratio; CI – confidence interval; ICD – irritant contact dermatitis; ACD – allergic contact dermatitis; MCI – 
methylchloroisothiazolinone; MI – methylisothiazolinone

in ICD. Wet work includes frequent handwashing, performing 
activities where a large part of the working time is spent 
with the hands in a wet environment or moist hands due to 
wearing occlusive/waterproof gloves.34 Important exposure 
considerations included: 
• frequency of wet–dry cycles;
• number of glove changes per day;
• duration of time with wet hands or wearing waterproof gloves;
• ambient temperature;
• relative humidity; and
• hands sweating.34,35

All substances have irritant potential – some are harsh irritants 
(ie corrosives), whereas others are mild irritants. Differences in 
concentration also affect irritant potential. Some examples are 
listed below:
• In a case series from Czechia, disinfectants (32%) and

cleaning agents (12%) were the predominant substances
registered as causative agents for ICD in health workers.36

• Disinfectant quaternary ammonium compounds such as
benzalkonium chloride have been reported frequently in the
literature as known irritants associated with ICD but they may
sometimes result in ACD.37,38 

• Povidone iodine is another chemical that has long been used
as a disinfectant agent: current formulations in use for topical
application are weakly irritant compared to other disinfectants
and it rarely causes ACD.38

• Repeated use of soap and/or detergent hand cleansers are
also a risk factor for occupational ICD, more so than alcohol-
based hand rubs.34 

• A cohort study by Callahan et al39 found that sodium lauryl
sulphate was an important irritant associated with hand
eczema in health workers – this is a common detergent
foaming agent found in cleaning and hygiene products,
including hand cleansers.

Other relevant cleaning agents associated with skin-disorder 
symptoms in health workers and based on epidemiological 
studies are shown in Table I. Table II lists the common exposures 
in cleaning agents and related products that can cause OSD as 
illustrated in Figures 2a–c.

Upon sensitisation, occupational allergens may cause ACD 
(a Type-IV delayed hypersensitivity condition) or contact 
urticaria syndrome, including protein contact dermatitis (Type-I 
immediate hypersensitivity condition). Common culprit allergens 
identified on patch testing and associated with ACD in health 
workers include: 
• glove-related rubber accelerator chemicals (thiurams more so

than carbamates, benzothiazoles and guanidines);40

• biocidal preservatives (formaldehyde, formaldehyde releasers, 
methylchloroisothiazolinone and methylisothiazolinone);41

• excipients (commonly coconut diethanolamide); and
• disinfectants (including chlorhexidine) in hand cleansers,

surgical scrubs and alcohol-based hand rubs.3,26

05 Allergies in the workplace Occupational skin disease.indd   18205 Allergies in the workplace Occupational skin disease.indd   182 2021/09/02   14:062021/09/02   14:06



Current Allergy & Clinical Immunology  Ӏ  September 2021  Ӏ  Vol 34, No 3 183

ALLERGIES IN THE WORKPLACE

Natural-rubber latex is usually associated with Type-I immediate 
hypersensitivity reactions and is becoming less of a concern, 
as described earlier. The incidence of sensitisation to natural-
rubber latex has decreased to 1% with the implementation 
of avoidance measures.42 More recently, Type-I immediate 
hypersensitivity and Type-IV delayed hypersensitivity have been 
reported following exposure to disinfectants such as aldehydes 
(eg glutaraldehyde43 and ortho-phthalaldehyde (OPA)44 used to 
disinfect medical instruments) and chlorhexidine gluconate used 
in hand-hygiene products and dental solutions.25,45 It is noted 
that hypersensitivity reactions upon exposure to these agents 
ranged from local to generalised skin reactions, respiratory or 
other systemic reactions and even anaphylaxis.38,44,46 Owing to 
concerns about glutaraldehyde toxicity, OPA and combinations of 
hydrogen peroxide and peracetic acid were introduced as safer 
high-level disinfectant options.47 However, when Anderson et 
al48 compared the irritant and allergy potential of glutaraldehyde 
and OPA induced by topical application, they found that OPA 
had more skin irritancy and allergenicity than glutaraldehyde. 
The agents causing Type-I hypersensitivity skin conditions are 
generally both dermal and respiratory sensitisers.43,44

A lack of health and safety training on cleaning agents and 
hand hygiene together with the lack of safe-use protocols for 
high-level disinfectants which are used to eliminate most micro-
organisms on medical instruments were found to be risk factors 
for OCD.12 Mekonnen et al,12 in their study of health workers 
in Ethiopia, found that a lack of health and safety training was 
associated with an increased risk of developing OCD (AOR 
2.12 [95% CI 1.12, 2.25]). The implementation of an appropriate 
health and safety training programme is therefore an important 
protective measure for reducing the risk of OCD. 

Control measures are also important in reducing exposure 
to occupational hazards. The study of Henn et al49 on the 
precautionary practices and use of PPE of approximately 4 000 
health workers in the United States using high-level disinfectants 
found that 44% did not wear water-resistant gowns, 9% did not 
wear protective gloves, 12% reported skin contact and 17% 
lacked safe-handling training.49 

Avoiding prolonged glove-wearing times and changing gloves 
frequently are also recommended: glove wearing > 10 hours/
week (p = 0.037)10 or > 3 hours/day (OR 1.60 [95% CI 1.35, 1.90]) 

was associated with hand dermatitis;24 wearing > 5 pairs gloves/
day was associated with OCD (AOR 3.22 [95% CI 2.05, 5.87]).12

HOST-RELATED RISK FACTORS
The prevalence of ICD in health workers was found to be 
inversely proportional to age, with lower prevalence in older 
age groups.8 It is noted, however, that the study participants 
were possibly those who had been in the occupation for longer 
and would be less likely to have disease due to the ‘healthy 
worker’ effect (a type of selection bias due to people remaining 
in employment being healthier than those who are unemployed). 
There was generally a higher occurrence of ICD in women,9 
but this is probably due to the gendered distribution of work. A 
personal history of atopy7 and of atopic dermatitis8,9,11 were also 
risk factors for ICD only. A history of allergy to any substance 
(including food, medication, metals and animal fur) was found to 
be a risk factor for OCD (ACD or ICD).10,12

PREVENTION 
The use of protective gloves to prevent skin contact when  
handling known irritant or allergenic substances and 
preventing dirty hands will reduce the need to wash hands 
frequently with soap and water.34 Instead, alcohol-based hand 
disinfectants could be used when hands are not visibly soiled 
as they are less irritant than frequent handwashing and using 
detergents.34,50 The use of cotton gloves underneath rubber 
gloves may be considered to prevent the skin from becoming 
wet when prolonged glove-wearing times are required. If 
prolonged glove-wearing times and frequent glove changes are 
unavoidable, adopting skin-care measures is important. The 
use of moisturisers after handwashing as part of integrated skin 
care, including milder skin cleaning, is useful in maintaining skin 
barrier function and preventing OSD.11,34

Safer glove alternatives should be considered, including powder-
free low-protein latex gloves or preferably latex-free gloves, and 
rubber accelerator-free gloves – for example, nitrile accelerator-free, 
polychloroprene, polyisoprene or thermoplastic elastomer gloves.40 

In their analysis of various suppliers’ natural-rubber latex gloves 
used in South Africa, Mabe et al51 found that none of the 14 
types (powdered and non-powdered) met the criteria for low 
allergenicity with a total allergen content less than the suggested 
threshold limit (< 0.15 μg/g). Similarly, Ratshikhopa et al52 found 

Figure 2c: Use of various surface cleaning agentsFigure 2a: Use of disinfectants for 
cleaning medical instruments

Figure 2b: Preparation of disinfectant 
solutions
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TABLE II: CLEANING AGENTS AND RELATED PRODUCTS ASSOCIATED WITH OSD IN HEALTH WORKERS

HIGH-LEVEL
DISINFECTANTS

SURFACE DISINFECTANT 
CLEANERS

HAND CLEANERS/SURGICAL
SCRUBS

CLEANING-ASSOCIATED
AGENTS AND ACTIVITIES

Glutaraldehyde
Ortho-phthalaldehyde (OPA)
Less commonly:
Hydrogen peroxide
Peracetic acid

Quarternary ammonium
compounds (including
benzalkonium chloride)
Ammonia/ammonium
hydroxide
Sodium hypochlorite

Disinfectants
Chlorhexidine
Povidone iodine
Detergent foaming agents
Sodium lauryl sulphate (SLS)
Less commonly:
Sodium laureth sulphate (SLES)
Alkyl polyglucoside (APG)
Excipients
Coconut diethanolamide

Glove-related rubber
components
Accelerators (thiurams,
dithiocarbamates,
benzothiazoles,
guanidines, thioureas)
Dyes
Hev b sensitising latex
proteins
Water (wet work)

Preservatives
Formaldehyde
Formaldehyde releasers (including quaternium 15, diemthyloldimethyl [DMDM] 
hydantoin, imidazolidinyl urea [IMID], diazolidinyl urea, bronopol, parabens)
Methylchloroisothiazolinone 
Methylisothiazolinone
Additives
Fragrance

* Sources: References3,37,38,40,41,47,53

that only four of the 20 (20%) natural-rubber latex glove types 
used in South Africa and analysed in their study were below this 
threshold. The quality and latex content of gloves are important 
criteria to consider in procurement processes for gloves and 
procurement officers should therefore be aware of locally 
available testing for the latex concentration and allergenicity of 
gloves to prevent OSD.52 However, there is no universal glove 
type which suits all requirements and glove choices should be 
based on multiple factors apart from allergenicity, including 
tasks and hazard exposure. 

Other protective measures include the procurement of cleaning 
agents containing proven safer ingredients – for example, sodium 
laureth sulphate or alkyl polyglucoside instead of the harsher 
irritant sodium lauryl sulphate.53 Medical surveillance of health 
workers in high-risk roles or performing high-risk tasks using 
cleaning agents, as a secondary prevention measure, is also 
recommended for early disease detection and the prevention 
of serious health outcomes.54 Questionnaire interviews, physical 
examination and appropriate immunological testing are useful 
tools in the surveillance of these health workers.54

CONCLUSION
Health workers remain a high-risk occupational group for OSD 

despite the use of less allergenic alternatives for latex gloves. 
This is related to cleaning chemicals and cleaning activities such 
as hand hygiene, the use of protective gloves, surface cleaning 
and instrument disinfection. These are important considerations 
to include in occupational health and safety training for health 
workers so as to broaden knowledge and awareness in an effort 
to promote safe practices. It is also an important consideration 
in the safe selection and procurement of cleaning products and 
PPE such gloves. 

Future studies should focus on the important research gaps 
identified so as to gain a better understanding of the local 
prevalence and risk factors. Such studies should include 
South African epidemiological studies on OSD associated with 
cleaning agents in health workers,
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A REVIEW OF FOOD PROTEIN-INDUCED ENTEROCOLITIS 
SYNDROME (FPIES)
1. Choose the CORRECT answer: The mechanism of allergic 

reaction in FPIES is:
 a. IgE mediated
 b. Non IgE mediated
 c. Lactose intolerance
 d. Toxin mediated

2. Choose the CORRECT answer: Generally, the most 
common foods to cause FPIES are:

 a. Cow’s milk and soya
 b. Peanuts and tree nuts
 c. Peanuts and eggs
 d. Soya and beef

3. In an acute FPIES reaction the following does NOT occur:
 a. Vomiting
 b. Diarrhoea
 c. Shock
 d. Urticaria and angioedema

4. Choose the CORRECT answer: The most commonly 
occurring differential diagnoses for FPIES are:

 a. Infectious gastroenteritis and sepsis
 b. Cyclical vomiting and Hirschsprung Disease
 c. Eosinophilic Oesophagitis and Coeliac Disease
 d. Asthma and eczema

THE MANY FACES OF NSAID REACTIONS
5. Choose the CORRECT answer: Which of the following is not 

a side effect of aspirin?
 a. Erythema multiforme
 b. Interstitial nephritis
 c. Aseptic meningitis
 d. Anaphylaxis

6. Choose the CORRECT answer: Which of the following is not 
a COX-1 inhibitor?

 a. Diclofenac
 b. Ibuprofen
 c. Phenylbutazone
 d. Celecoxib

7. Choose the CORRECT answer: What is the mechanism of 
single NSAID-induced delayed reactions?

 a. T-cell mediated
 b. Degree of COX-1 inhibition
 c. IgE mediated
 d. Pseudoallergic

8. Choose the CORRECT answer: Which test should be done 
when a patient presents with suspected anaphylaxis?

 a. Total IgE
 b. Phadiatop
 c. Mast cell tryptase
 d. Sulphido Leukotriene Release Assay (CAST)

PARENTAL KNOWLEDGE OF FOOD ALLERGY
9. Choose the CORRECT answer: The mean knowledge score 

of food allergy among parents in this study was
 a. 64.9 %
 b. 47%
 c. 49.1%
 d. 50.5%

10. Choose the CORRECT answer: Which of the following 
statements is true regarding the prevalence of food allergy?

 a. Food allergy is more common in rural compared to urban  
 areas.

 b. Self-reported food allergy prevalence is higher compared  
 to OFC.

 c. Global food allergy prevalence is more than 10%.
 d. All of the above

11. Choose the CORRECT answer: Which of the following is 
likely to negatively affect nutrition in children?

 a. Delaying introduction of allergenic foods into weaning 
 diet.

 b. Using extensively hydrolysed formulas for children 
	 confirmed	with	cow	milk	allergy.

 c. Restricting unnecessary elimination of multiple foods 
 from the diet.

 d. All of the above.

12. Choose the CORRECT answer: What is the most likely  
pathogenesis of legume induced bloating? 

 a. An immune response to the protein moieties in beans.
	 b.	 An	inflammatory	response	by	bacteria	in	the	gut.
 c. Break down of carbohydrates in the colon by bacteria 

 resulting in gas formation.
 d. All of the above.

OCCUPATIONAL SKIN DISEASE IN HEALTH WORKERS, 
WITH A FOCUS ON CLEANING AGENTS – A LITERATURE 
REVIEW 
13. Choose the CORRECT answer: The most common cause of 

occupational contact dermatitis in health workers is:
 a. Wet work
 b. Latex gloves
 c. Nitrile gloves
 d. Alcohol-based hand sanitiser

CPD QUESTIONNAIRE

Earn 3 CPD points after you have read the journal by completing the following questionnaire online on the Cipla DNA 
Academy site www.cipladnaacademy.co.za. In order to get your  points you need to be registered on the Cipla DNA 
Academy and log in directly at www.cipladnaacademy.co.za or follow the link from the ALLSA website member section. 
There is only one correct answer and you will have only two opportunities to submit the questionnaire, so please check 
your answers carefully. A pass of 70% or higher is required to gain 3 points. This CPD activity is for paid up ALLSA 
members only.
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CPD QUESTIONNAIRE

14. Choose the CORRECT answer: When procuring gloves for
clinical use, which recommendation is most appropriate?
a. Specify gloves with total allergen content <0.25 mcg/g.
b. Select latex free and rubber accelerator-free gloves.
c. Use of latex gloves must be avoided because there are

none available in South Africa that have an allergen
content below the recommended threshold.

d. Powder-free latex gloves are less allergenic than rubber
accelerator-free gloves.

15. Choose the CORRECT answer: An example of an
appropriate preventive measure for developing occupational
skin disease in health workers is:
a. Ensuring that you change your gloves frequently (> 5x

times/day).
b. Substitution of hydrogen peroxide as a high-level

disinfectant, with ortho-phthalaldehyde (OPA).
c. Using an alcohol-based hand rub to sanitise your hands,

and only washing with soap and water when they are
visibly soiled.

d. Rotating clinical staff between high-risk and lower-risk
occupational roles.

ETHICS: MISINFORMATION IN THE COVID-19 ERA
16. True or false: Disinformation refers to supplying

misinformation with the deliberate aim to mislead.

17. True or false: There is little evidence about the effects that
the dissemination of false or misleading health messages
through social media could have on public health.

18. Choose the CORRECT answer: IgG4 testing may cause
harm in all the following ways, EXCEPT:
a. Unnecessary elimination diets may cause malnutrition

and poor growth in children.
b. Healthcare costs are decreased.
c. Increased anxiety regarding food choices.
d. Possible increased risk of IgE-mediated food allergy in

young children.

19. Choose the CORRECT answer: Complementary and
alternative medicine (CAM) practitioners’ claims that they
can diagnose and treat allergy and/or asthma are unethical
because:
a. The	 advertised	 tests	 and	 treatments	 lack	 scientific

evidence	of	efficacy.
b. Some of the treatments are potentially harmful to the

patients.
c. The tests and treatments are a waste of healthcare

resources.
d. All the above.

20. Choose the CORRECT answer: Which of the following ethical 
principles support strategies to counteract misinformation on
social media?
a. Respect for the autonomy of the individual.
b. Non-maleficence	–	avoiding	harm	to	the	public.
c. Justice	–	legislation	requiring	social	media	platforms	to

remove potentially harmful misinformation.
d. All the above.
e. b and c.
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S1     Reg. No. A38/5.7.1/0414,0415. Fexo 120; 180. Each coated tablet contains 120 mg / 180 mg fexofenadine hydrochloride.

1. For full prescribing information refer to the Professional Information approved by the medicines regulatory authority.

CIPLA MEDPRO (PTY) LTD Reg. No. 1995/004182/07. Building 9, Parc du Cap, Mispel Street, Bellville, 7530, RSA.

Website: www.cipla.co.za Customer Care: 080 222 6662

Runny nose, itchy, watery eyes, sneezing and skin hives.¹

Suitable from 12 years and older.¹

Up to relief of allergy symptoms.¹

FIX it with FEXO!
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