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AćĘęėĆĈę

Non- Steroidal anti-inϐlammatory drugs (NSAIDs) are among the most com-
monly prescribed category of drugs. NSAIDs are the main cause of aller-
gic reactions both in adults and children. Hypersensitivity reactions due to
NSAIDs involve 0.3% to 0.5% of the overall population. Among the different
types of NSAIDs induced hypersensitivity reactions, urticaria and angioedema
are themost common. Angioedema can be of two types, allergic(IgE) &Nonal-
lergic (Non IgE) mediated. Allergic angioedema is immune mediated but non
allergic angioedemamimic immunemediated allergic reactionwithout under-
lying evidence of immunological mechanismwhich can cause diagnostic difϐi-
culties for the clinician. Distinguishing immune-mediated and non-immune-
mediated reactions can be difϐicult, so careful evaluation is needed. Pathome-
chanism of NSAIDs induced non allergic angioedema is based on cysteniyl
leukotrienes and bradykinin pathway in which NSAIDs block cyclo oxygenase
pathway and directs the lipoxygenase pathway and generates leukotrienes
which result in the development of angioedema. NSAIDs induced allergic
angioedema is quite frequent and NSAIDs induced nonallergic angioedema
are quite rare. The detailed information of these reactions is necessary to
decrease morbidity and mortality associated with the reactions. The early
recognition and discontinuation of suspected drug should be done in order
to avoid further complications. Here, we report a case of a patient with non
allergic angioedema in association with use of Ketorolac.
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INTRODUCTION

Non- Steroidal anti-inϐlammatory drugs (NSAIDs)
are among the most commonly prescribed category
of drugs . NSAIDs are the main cause of aller-
gic reactions both in adults and children (Ensina
et al., 2019). Hypersensitivity reactions due to
NSAIDs involve 0.3% to 0.5% of the overall pop-
ulation (Andri and Falagiani, 2007). Among the
different types of NSAIDs induced hypersensitivity
reactions, urticaria and angioedema are the most
common (Ensina et al., 2019) . Angioedema is a
swelling of the skin and mucous membranes of the
face, lips, mouth, throat, larynx, extremities and
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genitalia (Leeyaphan et al., 2009). Angioedema
can be of two types, allergic (IgE) & Nonallergic
(Non IgE) mediated (Bas et al., 2007). Allergic
angioedema is immune mediated but non allergic
angioedema mimic immune mediated allergic reac-
tion without underlying evidence of immunologi-
cal mechanism which can cause diagnostic difϐicul-
ties for the clinician (Lewis, 2013; Warrington et al.,
2018). Distinguishing immune-mediated and non-
immune-mediated reactions canbedifϐicult, so care-
ful evaluation is needed (Saff, 2018).

Case Presentation
A 42 year-old female came with complaints of hav-
ing back pain for 4 years without any comorbidi-
ties. The patient was on ayurvedic medications
and was on massage therapy for relief of back
pain. The patient stopped ayurvedic medications
a month before opting allopathy. She was pre-
scribed with diclofenac. She complained of only
angioedema without urticaria, which was unusual.
She developed angioedema without itching, which
was unusual, therefore, she was prescribed with
other NSAIDs like nimesulide, Ibuprofen for which
she developed the same reaction. She developed
3 episodes of drug-induced reaction in one month,
which was always at least 10 hours after the inges-
tion of the drug, which was unusual. The patient
was suspected to have a drug allergy to NSAIDs.
To conϐirm whether she does indeed have a drug
allergy, as a cause of angioedema, initially skin
prick test was advised for Diclofenac and to check
the cross-reactivity with other NSAIDs, it was also
advised to do for paracetamol. The patient was
givenan informedconsent formandexplainedorally
about the skin prick test procedure, its use and side
effects in the patient’s local language. The pro-
cedure was carried out after obtaining a written,
informed consent form. SPTwas done for diclofenac
and paracetamol, they are without preservatives,
pure form and the concentration used were 0.5
mg/ml & 0.2mg/ml for paracetamol & diclofenac
respectively. The patient was observed for 45 min
and no weal reaction was found for paracetamol
and diclofenac followed by intradermal test. SPT,
when negativewas followed by the Intradermal test,
which was done for diclofenac using a test dose of
22.5 mg/ml, which was negative. A key option to
conϐirm drug allergy is a controlled drug challenge.
Oral drug challenge test was done using ketorolac
10 mg sublingually because the patient had never
used it so far, she had a history of deϐinite reaction
to other drugs, previous clinical experience showed
that some patients who did not tolerate diclofenac
tolerated ketorolac and patient was monitored. The
patient couldn’t tolerate 50% of 10 mg ketoro-

lac. After 9 hours, the patient complained about
throat irritation without skin rashes. Inj. Pheni-
ramine and Inj. Betamethasone was prescribed as
a stat dose to subside the reaction. The patient
had shown minimal response to anti-allergic med-
ications. This was an indication that angioedema
developed due to NSAIDs is probably non-allergic
reaction, as non–allergic angioedema takes several
hours to days to develop and it is mediated either
bradykinin or cysteinyl leukotrienes without skin
rash, minimal response to anti-allergic medications,
abdominal manifestations are more common, respi-
ratory tract involvement is uncommon, symptoms
can last for ϐive days and minimal response to anti-
allergic medications. Whereas drug-induced aller-
gic angioedema is mediated by histamine, with the
rapid onset of swelling of mucosa and submucosa
tissues with an urticarial rash. Symptoms respond
rapidly to antihistamine, epinephrine and corticos-
teroid therapy. Based on these observations and
clinical response the reaction was conϐirmed to be
NSAIDs induced non-allergic angioedema. The only
management of this reaction is complete avoidance
of the drug (Kalambay et al., 2017).

Case Discussion

Pathomechanism of nonallergic angioedema is
based on two pathways,

cysteinyl leukotrienes synthesis

This pathway is followed by NSAIDs that inhibit
the function of cyclooxygenase, which directs the
metabolism of arachidonic acid towards the 5-
Lipoxygenase pathway which produce intermediate
5-HPETE which generates LTA4 through LTA syn-
thase. LTA4 gives rise to (LTB4 (by LTA4 hydro-
lase) and LTC4 (by LTC4 synthase) (Figure 1 ). LTC4
is extracellularly converted into LTD4 and then to
cysLTs, a stable metabolite, which acts on G-protein
coupled LTE4 receptors to induce bronchoconstric-
tion, vascular leakage & eosinophilia (Zhang et al.,
2018; Thompson et al., 2019).

Bradykinin Mechanism

The Kallikrein Kinin System (KKS) is a proteolytic
enzymes in which plasma kallikrein breaks human
high molecular weight kininogen and generates
bradykininwhich activates beta 2-adrenergic recep-
tors and results in the release of nitric oxides
and eicosanoids (prostaglandins, thromboxanes,
leukotrienes) which result in local vasodilatation
and increased vascular permeability which leads
to the development of angioedema.NSAIDs inhibit
the synthesis prostaglandins, thromboxanes and
release leukotrienes which result in angioedema
(Figure2). Othermedications suchasACE inhibitors
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Figure 1: The role of Cysteinyl leukotriene in the development of non-allergic angioedema.

Table 1: Differences between allergic & Nonallergic angioedema
Characteristics Allergic angioedema Nonallergic angioedema

Itching Frequent No
Urticaria Frequent No
Time of onset Less than an hour Several hours to days
Response to treatment Effective Not effective
Duration to subside Within 24 hour Last up 3 to 5 days
Abdominal pain Possible Frequent
Bronchospasm Frequent Rare
IgE antibodies with Elevated speciϐic serum IgE

antibodies.
without Elevated speciϐic
serum IgE antibodies.

Tryptase With Elevated tryptase level Without elevation of tryptase
level

Chymase With Elevated chymase level Without elevated chymase
level

C1 INH Present Absent
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Figure 2: The Kallikrein and the bradykinin pathways and the mechanisms for nonallergic
angioedema due to NSAIDs and ACE inhibitors

also areknown to causenon-allergic angioedemavia
the same pathway(pathway (Figure 2).

The KKS antagonizes the renin-angiotensin-
aldosterone system (RAAS) in its vascular effect.
The KKS&RAAS are paired by the ACE. The function
of ACE is to metabolize Bradykinin in the KKS and
generate angiotensin II from angiotensin I in the
RAAS. This antagonism results in the accumulation
of Bradykinin which leads to angioedema.

Another function of proteolytic enzymes is through
the activation of complement system which result
in the release of anaphylatoxins (C3a, C4a, and
C5a). Anaphylatoxins leads to the development of
angioedema.

The KKS is paired with complement system by
the C1 inhibitor. The C1 INH is a serine pro-
tease that inhibits both KKS and complement sys-
tem which induces angioedema. Dipeptidyl pepti-
dase IV inactivates substance P, a vasoactive peptide
that causes swelling whereas dipeptidyl peptidase
IV inhibitor like sitagliptin may cause angioedema.

Both bradykinin and substance P aremetabolized by
ACE. During ACEI accumulation of bradykinin and
substance, P results in Angioedema (Rhaleb et al.,
2011; Kalambay et al., 2017).

Differences between allergic & Nonallergic
angioedema based on clinical manifestations
and laboratory parameters is presented in
Table 1, (Ogawa and Grant, 2007; Stone et al.,
2010; Kalambay et al., 2017; Tarbox et al., 2018).

CONCLUSION

A high degree of suspicion is needed to identify non-
allergic angioedema. It is extremely important to
note that, desensitization cannot be performed in
these patients. The main cause of concern in non-
allergic angioedema is that these, patients do not
respond to any anti-allergic medication, treatment
is only supportive and sometimes angioedema can
be fatal, especially when there is laryngeal edema.
Stopping the culprit drug is the most important and
only treatment.
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