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ABSTRACT

A 45-year-old man with diabetes, hypertension, dyslipidaemia, asthma, and gout presented after switching his oral 
anti-diabetes therapy from ertugliflozin to dapagliflozin, both SGLT2 inhibitors. Within a week, he suffered two ana-
phylactic attacks following urticarial episodes. Although allergic reactions to switching SGLT2 inhibitors are rare, the 
temporal relationship suggested a possible trigger. An allergy panel revealed high titres for house dust mites (HDM) 
and crab, prompting a review of his history. It was found that he had recently done spring cleaning and consumed 
seafood (crabs) before the anaphylaxis. This critical detail was missed in the initial consultation. After confirming the 
allergen sources, SGLT2 inhibitor therapy was safely resumed. The patient was advised to carry adrenaline auto-in-
jectors for emergencies. This case underscores the need for greater awareness of IgE cross-reactivity among primary 
care doctors.
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INTRODUCTION

Anaphylaxis is a severe, life-threatening systemic 
hypersensitivity reaction triggered by certain allergens, 
with a lifetime prevalence of 0.3-5.1%. Skin involvement 
occurs in 80-90% of cases, often presenting with 
angioedema, flushing, and urticaria, while multiorgan 
involvement is also possible. Recurrent anaphylaxis, 
often linked to idiopathic anaphylaxis (IA), occurs when 
no trigger is identified despite thorough evaluation. 
However, unusual triggers or cross-reactivity may still 
be present, making a detailed history of recent exposures 
crucial, including the history of the type of food, drinks, 
medications, insect bites, activities like exercise, or any 
activities prior to changes are important history. In the 
case below, a diagnostic challenge arose in identifying 
the cause of recurrent anaphylaxis in a previously 
unaffected diabetic patient, initially suspected to be 
linked to his oral antidiabetic medication. Allergy testing 
eventually ruled this out, allowing the safe continuation 
of treatment. Still, at the same time, it revealed the 
possibility of tropomyosin allergen cross-reactivity, 
which must have been the underlying culprit. Primary 
care doctors must be alerted about this phenomenon 

and advised to consult an allergist when in doubt.

CASE REPORT

A 45-year-old man has been followed up at a primary care 
clinic for diabetes mellitus, hypertension, dyslipidaemia, 
and gouty arthritis for three months since diagnosis. His 
glycated haemoglobin has markedly reduced from 11.6% 
to 6.3% with combined lifestyle and pharmacological 
therapy. His blood pressure and cholesterol had also 
improved to target. His medications were ertugliflozin 
15 mg OD, metformin 1g BD, allopurinol 300 mg OD, 
and rosuvastatin 10 mg OD. Otherwise, he had stable 
asthma with no history of intubation or admission to the 
hospital. He was a smoker and changed to vaping over 
the last four years.

A month after his last follow-up, the patient came for 
an unscheduled appointment to consult regarding his 
recent two admissions to a nearby hospital for recurrent 
anaphylaxis attacks in a span of one week apart. These 
episodes were preceded by an urticarial rash followed 
by an anaphylactic attack leading to two emergency 
department visits. These presentations comprised mild to 
moderate respiratory compromise, such as tachypnoea, 
cyanosis, and wheezing. 

Retrospectively, one month ago, there was a switch of his 
SGLT-2 inhibitor from ertugliflozin to dapagliflozin due 
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spring cleaning activity and eating crustacean sources of 
food were given. No more anaphylactic events occurred 
after that.

DISCUSSION

Several international guidelines have been put forward 
for managing anaphylactic episodes. For example, 
NICE has produced guidelines on the management of 
suspected anaphylaxis, where assessment to confirm 
an anaphylactic episode and referral are discussed [1]. 
In the case above, it posed a great challenge to the 
treating doctor in identifying the cause of anaphylaxis. 
Firstly, the patient had not reported to have any serious 
anaphylactic reaction before nor to have suffered from 
any form of severe allergic reaction. Secondly, any 
medication may have the potential to cause any reaction. 
This led to the omission of SGLT2-inhibitor of different 
types from the original prescription, although there is no 
concrete evidence to suggest that SGLT2-inhibitor could 
cause such an anaphylactic reaction. 

Food was also thought to be one important suspect in 
identifying the root cause of the problem, and any recent 
activities should be explored in the history from the 
beginning. Unfortunately, despite having done a recent 
spring cleaning or eating crab prior to the episodes, he 
had never experienced any similar anaphylaxis events 
before. This posed the change in the SGLT2-inhibitor as 
one of the top suspected causes. 

It is supported by a study in Japan that reported serious 
skin adverse events (SAEs) such as erythema, urticaria, 
systemic erythema, and eczema that were usually seen 
within one day to two weeks of treatment initiation 
[2]. The study reported that the skin problem is more 
prominent in only one type of SGLT2-inhibitor, namely 
ipragliflozin, which at the time was only available in 
Japan, explaining why the SAE was not reported in 
other countries. In animal studies, it was found that 
ipragliflozin is more retained in the skin tissue, which 
could suggest its interaction with the skin tissue in serious 
skin disorders. However, more research is needed 
to elucidate this phenomenon. Other more claimed 
SAEs, such as urogenital infection, are advocated to 
be warned, including the rare but serious Fournier's 
gangrene as a potential side effect in patients taking an 
SGLT2-inhibitor [3].

Contrarily, some literature highlights the benefit 
of SGLT2-inhibitors in antigen-induced asthmatic 
attacks due to their benefits as anti-inflammatory 
and immunosuppressive effects by suppressing pro-
inflammatory cytokines levels, suppression of mucin 
secretions and histopathological changes in the lung. 
SGLT2 can also reduce IgE levels. The possibilities for 
these findings are based on numerous observations of 
SLGT2-inhibitors like inhibition of intracellular glycolysis 
and enhancement of cell autophagy by canagliflozin, 

to low stock reasons. Other than medication change, he 
declared of recent spring cleaning and eating seafood 
(crabs), both of which he never had any significant 
allergies to. He is also not known to be allergic to any 
medications, has had no recent insect bites, and has 
had no previous surgeries. His gouty arthritis has been 
stable since being started on titrated allopurinol dose of 
300 mg OD, and there was no possibility of NSAID-
induced bronchospasm. The first anaphylaxis attack 
was presumed to be due to the spring cleaning or the 
seafood intake.

During the second anaphylaxis attack, the patient denied 
any seafood consumption, apart from continuing to 
spring clean at home. Dapagliflozin, the next suspected 
culprit, was removed as it was the newest medication 
initiated for him prior to these episodes. At the same 
time, an allergy test that used an immunoblotting 
method was taken to ensure accurate results. No adverse 
effect report was yet made at the time to confirm his 
allergy to SGLT2-inhibitor because of its rarity to cause 
anaphylaxis reactions. He was left with metformin 1g 
BD, rosuvastatin 10 mg ON, allopurinol 300 mg OD, 
and amlodipine 10 mg OD. Other blood tests, i.e., full 
blood count, renal profile, and liver profile, were taken 
to aid in the diagnosis at both emergency presentations, 
but they were all unremarkable. Table I demonstrates 
part of the allergy panel related to the patient's condition. 

Table I: Allergy panel results

Allergy panel Result Reference range

Immunoglobulin E (IgE) 587.2 IU/mL < 100

Dermatophagoides pteronyssi-
nus (d1L)

50.91 kUA/L < 0.35

Dermatophagoides farina (d2L) 76.31 kUA/L < 0.35

Blomia tropicalis (d201L) 24.06 kUA/L < 0.35

Crab (f23L) 12.44 kUA/L < 0.35

Negative allergens: Negative al-
lergens consisted of dairy prod-
ucts like eggs, cow’s milk, fish 
like tuna, codfish, salmon, grass-
es and molds including aspergil-
lus, candida, penicillium, cock-
roach mix, dog and cat danders.

For IgE, the reference range is as follows:
•  < 25 IU/mL: Atopic allergy unlikely but cannot be excluded
• 25 – 100 IU/mL: Atopic allergy possible around 50%, the higher the titre of the IgE, the 
higher the probability
• > 100 IU/mL: Atopic allergy highly probable

At the unscheduled clinic visit, his glucose reading had 
become uncontrolled, with a random glucose level of 
9-10 mmol/L and a fasting glucose level of 7-8 mmol/L. 
Due to this, after thorough risk-benefit consideration and 
discussion, the patient was keen to resume the SGLT2-
inhibitor first initiated at baseline, i.e., ertugliflozin, as 
this had not caused any issues while consuming it for 
three months. By now, the patient had avoided house 
cleaning and seafood meals. He was issued an allergic 
card, and he was advised to wear an "allergy alert" 
bracelet. Adrenaline auto-injectors (EpiPen®) were 
prescribed in anticipation of any future anaphylaxis 
recurrences. Trigger avoidance advice such as concurrent 
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CONCLUSION

A complete allergic panel, focusing on the more 
common allergens, must be undertaken as much 
as possible for the interest and safety of the patient 
rather than depending on a trial-and-error basis. An 
oral provocation drug test would be ideal, but it is 
not readily available in all settings. This will assist in 
providing patients with long-term aetiologic treatment 
like allergen-specific immunotherapy, diagnosing rare 
immunodeficiency conditions, drug desensitisation, and 
anti-IgE therapy, thus requiring referral to an allergist.

Knowledge about IgE cross-reactivity is limited among 
primary care providers. Thus, a discussion with 
allergists may be the ultimate step. However, awareness 
about allergists among primary care doctors is also 
presumably low, which would hinder referrals from 
them. Advocating avoidance of triggers is mandatory, 
while carrying an adrenaline auto-injector (EpiPen®) is 
beneficial, especially in a patient with multiple allergies 
and recurrent anaphylactic events. A local referral guide 
for allergy and anaphylaxis management for primary 
care doctors would be resourceful.
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enhancement of the phosphorylation of AMP-activated 
protein kinase (AMPK) by empagliflozin that can induce 
M2 macrophages within the liver and adipose tissue. 
Therefore, it is more likely that the SGLT2-inhibitor did 
not cause this patient's allergy. In fact, SGLT2-inhibitor 
could be protective against his allergy [4].

In this patient,  the internal physician had ordered an 
allergy test, which eventually identified the culprit, 
which had the highest titre for dust mites and slightly 
for crabs. Therefore, the doctor decided to re-challenge 
the patient with the initial SGLT2-inhibitor, ertugliflozin, 
because he did not have any issues while being on it for 
three months. The patient could have been deprived of 
getting the benefits of cardiovascular and reno-protection 
of the SGLT2-inhibitor. These benefits include reduced 
risk of myocardial infarction, death from cardiovascular 
causes, slowing the rate of albuminuria development, 
as well as reduced levels of kidney replacement therapy 
and worsening kidney function.

However, from another point of view, there is another 
aspect of this dilemma that could be elucidated. Studies 
have shown that cross-reactivities between allergic 
reactions toward HDM and shrimp could be due to 
tropomyosin, known as a pan-allergen. Tropomyosin 
can be responsible for widespread IgE cross-reactivity 
among allergens from different sources. In a recent 
Italian multicentre study, shrimp allergy seemed to 
be uniquely associated with hypersensitivity to HDM 
[5]. In addition, HDM seemed to pose a risk in the 
development of shrimp allergy among Italians in this 
study. Therefore, in this case, the most probable cause 
for the phenomenon is the cross-reactivity of the 
tropomyosin allergens within the crab (also from the 
same group as shrimp, crustacea) and the HDM. This 
could safely indicate that the anaphylaxis was not due 
to the change in the SGLT2-inhibitor. 

An oral provocation test would have been the most 
ideal in this case and would objectively demonstrate 
whether an SGLT2-inhibitor or the crab allergy can 
be the culprit. However, this was not available at the 
treating hospital, let alone in the primary care setting, 
due to financial constraints, thus posing a limitation for 
our case management. At-risk individuals suspected 
of recurrent anaphylaxis should be identified, as per 
Table II, to guide for referral to an allergist for further 
intervention.
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Table II: Risk factors for recurrent anaphylaxis and near death 
events.

Risk factors Comment

First anaphylaxis 21-43% chance of recurrent anaphylaxis

Female gender

Same allergens caus-
ing a recurrent episode 

33-72% of recurrent reaction was likely be-
cause of the same allergen causing the first 
anaphylaxis

Food to be the cause 71% of cases

CONTINUE

Table II: Risk factors for recurrent anaphylaxis and near death 
events. (CONT.)

Risk factors Comment

Insect to be the cause 7% of cases

Specific immunothera-
py to be the cause 

7% of cases

These risk factor statements were extracted from NICE clinical guideline on anaphylaxis.
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