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and pyrosis, which were treated with intravenous ranitidine. 
A few minutes later, she developed generalized urticaria, 
vomiting, dyspnea, and precordial pain. She had previously 
tolerated oral ranitidine. Assessment in the emergency 
department revealed low blood pressure (69/44 mm Hg) and 
reduced oxygen saturation (87%). An electrocardiogram was 
consistent with myocardial ischemia in the inferior and lateral 
regions of the heart (Supplementary Figure 1) and elevated 
troponin T levels (27.1 ng/L, positive >14 ng/L).

Intramuscular adrenaline 1/1000 (1 mL), oxygen therapy, 
IV 0.9% saline solution 1500 mL, methylprednisolone, and 
acetaminophen were administered, resulting in improvements 
in both blood pressure and oxygen saturation. However, chest 
pain persisted, accompanied by bloody sputum and bilateral 
crackles on lung auscultation. A thoracoabdominal computed 
tomography scan showed extensive bilateral ground glass 
infiltrates, suggesting diffuse alveolar edema of a cardiologic 
origin. Additional laboratory tests revealed increased cardiac 
enzymes: troponin T (340 ng/L) as a marker of myocardial 
ischemia and B-type natriuretic peptide (974 pg/mL [positive 
>120 pg/mL]) as a marker of heart failure. Tryptase was not 
measured during the acute phase.

Transthoracic echocardiography (TTE) revealed marked 
akinesis in the anterolateral area of the midbasal segment. 
This was associated with apical hypercontractility and was 
suggestive of reverse TKS. Coronary angiography showed 
no vascular injuries. Myocardial ischemia and heart failure 
improved within 24 hours using diuretic treatment, with 
complete resolution in 2 days. Cardiac magnetic resonance 
imaging performed on day 3 and repeated 2 months later 
revealed no abnormalities in heart contractility.

Four weeks later, the patient was evaluated in the 
allergy department, where a skin prick test with ranitidine 
(at  10  mg/ mL) was negative and an intradermal test was 
positive at 1 mg/mL (8-mm wheal with surrounding erythema) 
after 20 minutes. Skin tests with ranitidine were negative in 
5 healthy individuals.

An in vitro study revealed a basal tryptase level of 4.1 µg/L 
(normal, 3.8-11.4 µg/L). A basophil activation test (BAT) 
with increasing concentrations of ranitidine up to 300 µg/mL 
revealed nonsignificant degranulation.

The patient gave her informed consent for the publication of 
this case report, along with all accompanying visual elements. 

We present the case of a patient who developed ATAK 
complex due to allergy to ranitidine, with a predominance of 
reverse TSK. Interestingly, during an HSR with cardiovascular 
involvement, when a coronary lesion is absent, differentiating 
between KS type I and TKS is challenging, as both can induce 
symptoms of myocardial ischemia and heart failure without 
coronary artery lesions (Table). This overlap syndrome has 
been described previously, with patients exhibiting features 
corresponding to both entities [8,9]. More specifically, in the 
present case, the patient met the criteria for type I KS, namely, 
increased troponin T, electrocardiogram findings of myocardial 
ischemia, and an HSR (anaphylaxis) triggering endogenous 
amine release. Simultaneously, she presented criteria for TKS, 
with hypokinetic and hyperkinetic zones on the myocardium 
on TTE, as well as elevated levels of vasoactive amines, in 
this case, induced by the severe allergic reaction and by the 
administration of adrenaline. This type of overlap syndrome 
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During a hypersensitivity reaction (HSR), cardiovascular 
symptoms are usually associated with other clinical 
manifestations within the context of systemic anaphylaxis. 
Less frequently, they present as the primary symptoms or 
even as the only manifestation of an HSR. In these cases, 
2 main syndromes related to vasoactive molecules have 
been described. The first is Kounis syndrome (KS). KS is 
characterized by acute coronary events following the release 
of mast cell and basophil mediators during an HSR [1], which 
in many cases is due to drug sensitization [2,3]. The second 
is Takotsubo syndrome (TKS), which is a type of stress 
cardiomyopathy induced by endogenous or exogenous amines. 
In TKS, these amines can lead to hyperactivation of cardiac 
α- and β-adrenoceptors, coronary microvascular dysfunction, 
and intracellular calcium overload [4]. All these disorders 
contribute to myocardial dysfunction and typically result in 
associated acute cardiac ischemia.

An HSR with cardiovascular involvement, arterial 
obstruction, or plaque rupture observed in coronary 
angiography suggests KS type II-III. However, the differential 
diagnosis between KS and TKS can be challenging, especially 
in the case of KS type I, as both conditions have similar 
triggers, symptoms, and biomarkers [5]. This challenge could 
lead to treatment delays while attempting to make an accurate 
diagnosis, although management may be similar in such 
cases. In this context, the term ATAK complex (adrenaline + 
takotsubo + anaphylaxis + Kounis) was proposed in 2007 to 
encompass both overlap syndromes with predominant cardiac 
involvement [6]. Since then, the concept of ATAK complex 
has been widely accepted, likely improving both the diagnosis 
and the treatment of these disorders [7].  

We present the case of a 32-year-old woman with a previous 
history of sulfonamide allergy and gastroesophageal reflux 
disease. In August 2020, she presented with abdominal pain 
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may result from mediator release during an allergic reaction 
or after administration of adrenaline to treat KS, leading to 
further TKS. 

The trigger for ATAK complex in the present case 
seems to be IgE-mediated allergy to ranitidine, although 
HSRs to histamine type 2 receptor antagonists are rare. 
Involvement of an IgE-mediated mechanism is supported 
by the temporal relationship between administration of 
ranitidine and onset of symptoms, together with the positive 
intradermal skin test results at nonirritating concentrations. 
Moreover, the negative result of the BAT was expected, 
given the reported low sensitivity of ranitidine for in vitro 
allergy studies [10]. This may be because ranitidine could 
function as either an incomplete allergen or a precursor of 
an allergenic metabolite.

In conclusion, cardiac involvement in HSR is a diagnostic 
challenge, necessitating exclusion of coronary obstruction. 
In our opinion, the term ATAK complex is an appropriate 
designation that encompasses the various possible clinical 
presentations. Following this concept, the differential diagnosis 
between KS and TKS can be avoided in emergencies, thus 
facilitating prompt administration of appropriate treatment.
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Table 1. Comparison Between Characteristics of Kounis Syndrome Type I and Takotsubo Syndrome.

Clinical features Kounis syndrome type I Takotsubo syndrome

Type of syndrome Ischemic heart disease Stress cardiomyopathy (ischemia may be associated)

Sex Male predominance Female predominance

Age 40-70 y Over 50 y (postmenopausal)

Trigger Allergic reaction Allergic reaction/physical trigger/emotional stress

Chemical mediator Endogenous amines Endogenous/Exogenous amines

Underlying effect Vasospasm Diffuse coronary microvascular disturb and intracellular calcium 
overload

Myocardial ischemia Subendocardial ischemia Subepicardial ischemia

Clinical presentation Acute myocardial disease Acute myocardial disease

Biomarkers Increased tryptase 
Increased troponin T (+++)

Normal or increased tryptase
Increased troponin T (+)

Coronary angiogram Normal Normal (with decreased distal flow sometimes)

Electrocardiogram Myocardial involvement adjusted to 
a coronary artery

Myocardial involvement does not correspond to the perfusion 
territory of a specific coronary artery

Cardiac MRI Normal Image resembling an octopus trap, with sequences detecting 
edema and late gadolinium enhancement

Treatment Allergic symptoms 
Ischemic symptoms

Heart failure 
Allergic and ischemic symptoms (if present)

Prognosis Immediate: Good to severe (death) 
Delayed: Good

Immediate: Good to severe (death) 
Delayed: Good

Abbreviations: MRI, magnetic resonance imaging.
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Vitamin B12 (Vit B12), also known as cobalamin, is a 
complex molecule with a central cobalt atom. It is essential for 
various biological processes in the body [1]. Two predominant 
etiologies have been proposed for Vit B12 deficiency. The first 
involves deficiency arising from inadequate intake of nutrients, 
which is addressed through oral supplementation; the second 
variant is associated with an absence of intrinsic factor, often 
due to pernicious anemia or the aftermath of gastric bypass, 
which must be replaced parenterally. Vit B12 can be delivered 
either intramuscularly (IM) or subcutaneously (SC) in the 
form of hydroxocobalamin or cyanocobalamin. Of these, 
cyanocobalamin is frequently the formulation chosen for oral 
Vit B12 fortification [2].

We present the case of an 83-year-old woman with a 
history of autoimmune atrophic gastritis and current Vit B12 
deficiency. When she was first diagnosed in 2019, IM 
cyanocobalamin was administered, with good tolerance. In 
2023, the patient was advised to increase supplementary Vit 
B12 because of poor levels. On this occasion, she started 
with oral cyanocobalamin and developed lingual edema and 
pharyngeal pruritus that resolved within an hour without the 
need for treatment. She has not taken cyanocobalamin since. 
Although the patient's most recent blood analysis showed Vit 
B12 levels within the normal range, she was referred to the 
allergy department for further evaluation. This involved skin 
prick tests (SPTs) with injectable cyanocobalamin, which is the 
formulation of Vit B12 used at our hospital (hydroxocobalamin 
is not available). The result of the SPT with cyanocobalamin 
(prepared at 1 mg/mL) was negative. An intradermal test (IDT) 
was not conducted, as our experience indicates that most cases 
are attributable to irritant reactions. The patient underwent an 
oral challenge test with cyanocobalamin starting at 0.25 mg 
(a quarter of the total dose) and developed odynophagia, 
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