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Ketorolac-induced anaphylaxis following oral

administration: a case series
Tek N. Yogi, MBBS**, Amrit Bhusal, I\/IBBSb, Rijan Kafle, MBBS®, Sujal Labh, MBBS?, Sagar Pokhrel, MBBS?

Background: Ketorolac is a commonly used non-steroidal anti-inflammatory drug for reducing pain and inflammation. Anaphylaxis
is a medical emergency that occurs after exposure to an allergen, with a varied clinical presentation requiring prompt and appropriate
measures to prevent or manage it. Although uncommon, ketorolac can cause anaphylaxis requiring immediate medical care. The
authors present two cases of anaphylaxis in females induced after oral intake of ketorolac with successful outcomes.

Case presentations: The cases involve two adult women who experienced an allergic reaction to ketorolac. The first woman, aged
36, and the second woman, aged 26, on her second postpartum day, both developed similar types of symptoms like periorbital
swelling, itching, and difficulty breathing after taking oral ketorolac. The second woman had a history of allergic rashes. They received

improvement and were discharged after observation.

immediate treatment with epinephrine, oxygen therapy, intravenous fluids, and other medications. They showed a rapid

Clinical discussion: Anaphylactic reactions to ketorolac, a commonly used pain management drug, have been reported.
Symptoms include swelling, difficulty breathing, and hypotension. Treatment involves medications like epinephrine, hydrocortisone,
and pheniramine. A detailed medical history, laboratory investigations, appropriate medication, oxygen therapy, and follow-up care
are important in managing anaphylactic reactions, which can be life-threatening.

Conclusion: Although rare, ketorolac can cause anaphylactic reactions in patients with or without a history of drug allergy.
Immediate recognition and management are essential, along with a detailed medical history and follow-up care.
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Introduction

Non-steroidal anti-inflammatory drugs (NSAIDs) are widely
used for their analgesic, antipyretic, and immune-modulating
properties. They work by inhibiting the cyclooxygenase enzyme,
which is responsible for the production of prostaglandins that
play a crucial role in inflammatory and immune responses!'!.
NSAID hypersensitivity is a major health concern, ranking sec-
ond after antibiotics as a cause of drug hypersensitivity reactions
(DHRs). Prevalence ranges from 0.6 to 2.5% in the general
population, with higher rates among females and patients with
chronic urticaria or asthma'®!,

Ketorolac is a commonly used NSAID that inhibits the action
of the cyclooxygenase enzymes (COX-1 and COX-2), blocking
the formation of prostaglandins and thromboxane A2. It is

effective for prostaglandin-mediated pathologies causing pain
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HIGHLIGHTS

e Ketorolac-induced anaphylaxis is a rare but serious side
effect that can occur within minutes to hours after taking
the medication.

e Symptoms of anaphylaxis may include difficulty breathing,
swelling of the face or throat, hives or rash, and low blood
pressure.

e Patients who have a history of allergies or asthma may be at
a higher risk of developing anaphylaxis after taking
ketorolac.

e Treatment for anaphylaxis typically involves administering
epinephrine and other medications to manage symptoms
and stabilize the patient’s condition.

e If a patient experiences symptoms of anaphylaxis after
taking ketorolac, they should seek immediate medical
attention and inform their healthcare provider of their
symptoms and medical history.

and inflammation, including trauma. It is particularly useful for
colicky pain and also for the short-term management of moder-
ate-to-severe acute postoperative pain'*l. Although generally
safe and effective, rare anaphylactic reactions to ketorolac have
been reported!**!. Anaphylaxis is a severe and potentially life-
threatening allergic reaction that requires immediate medical
attention'®!, Clinicians should be aware of this medical emergency
and take prompt measures to prevent or manage ketorolac-
induced anaphylaxis.

Here, we present two cases of anaphylaxis in females induced
after oral intake of ketorolac that were successfully managed after
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being promptly diagnosed in two different settings. The work has
been reported in line with the PROCESS (Preferred Reporting Of
CasE Series in Surgery) 2020 criterial”l.

Case presentation

Case 1

A 36-year-old female with no known history of drug or substance
allergy presented to the emergency department with abrupt onset
of shortness of breath, periorbital swelling (as shown in Fig. 1),
and itching in her left arm and forearm (as shown in Fig. 2). She
had a history of colicky abdominal pain since the morning and
was administered oral ketorolac 10 mg in a local clinic 4 h before
her presentation at our hospital. At presentation, the patient’s
oxygen saturation was 80%, respiratory rate was 25 breaths per
minute, blood pressure was 90/60 mmHg, and pulse rate was 136
beats per minute. The physical examination revealed respiratory
distress with bilateral wheezing, an inflamed and non-tender left
arm (as shown in Fig. 2), and periorbital swelling of the left eye,
which had partially subsided during transit to the emergency
department according to the patient. Lab investigations showed
normal results except for an elevated eosinophil count (12% of
total leukocyte count) (reference value: <5%) and raised serum
tryptase level (20 ng/ml) (reference value: 3-5 ng/ml). Treatment
included oxygen therapy via a face mask (8 I/min), intravenous (i.
v.) hydrocortisone 200 mg thrice daily, i.v. fluids (normal saline),
and intramuscular epinephrine (0.5 mg). The patient was
observed in the emergency department for 24 h without any
further episodes of anaphylaxis. She was discharged with a pre-
scription for oral antihistamines to be taken at bedtime for 5 days.
At her first follow-up appointment after a week, she was
asymptomatic and had no complaints.

Case 2

A 26-year-old female primipara, on the second postpartum day,
complained of gross swelling of lips and the periorbital region.
She also complained of difficulty in breathing and rashes
along with itching over the flexural surface of her forearms.
The complaints were noticed just 5-10 min after the oral

Figure 2. Rashes over the left arm after intense itching.

administration of ketorolac 10 mg, which was prescribed for pain
following episiotomy. On gross examination, she had swollen lips
and the periorbital region as shown in Figure 3.

Before conception, she had a history of multiple episodes of
allergic rashes over her body, after being exposed to agricultural
fields during work, which used to subside on their own or after
the intake of fexofenadine 180 mg OD (once daily) for 1-2 days.
She underwent normal vaginal delivery after being induced with
two doses of misoprostol 25 ug given 4 h apart for pre-labor
premature rupture of membranes without chorioamnionitis, and
the delivery was uneventful.

The mother had mild rashes on her right forearm and com-
plained of persistent abdominal pain, so she was admitted to the
Maternal and Child Healthcare (MCH) ward. She was advised to
take Fe and Ca tablets for 6 weeks, a tablet of rabeprazole per oral
twice daily for 5 days, a tablet of metronidazole 400 mg per
oral three times a day for 5 days, a tablet of ampicillin 500 mg per
oral twice daily for 5 days for treatment, and a tablet of ketorolac
10 mg per oral three times a day for 3 days; then SOS (use as
needed) was prescribed for pain management.

——
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Figure 1. Periorbital swelling.

Figure 3. Gross swelling of the periorbital regions and lips.
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All other drugs were started in the postnatal ward, but ketor-
olac was started only after admission to the MCH ward, after
which she developed symptoms and signs suggesting the clinical
diagnosis of anaphylaxis. Her laboratory investigations were
normal except for the raised eosinophil count (10% of the total
leukocyte count) (reference value: <5%) and raised serum tryp-
tase level (16 ng/ml) (reference value: 3—-5 ng/ml).

All i.v. medications were immediately stopped. Vitals were
assessed, which came out to be normal, aside from mild tachyp-
nea. Other systemic examinations were also found to be normal.
The patient was advised to be placed on oxygen therapy via a face
mask at the rate of 4 I/min along with the following medications:
an injection of ranitidine 50 mg i.v. immediately, an injection of
hydrocortisone 100 mg i.v. STAT, and an injection of phenir-
amine 25 mg immediately.

Rashes and itching in the forearm, along with shortness of
breath, gradually subsided. Periorbital and lip swelling persisted
till the following day, after which it reduced. She was discharged
on oral antihistamines.

Based on the Adverse Drug Reaction (ADR) Probability Scale
(Naranjo), both cases were scored at 9 individually after evalu-
ating them, which showed that anaphylaxis was induced by
ketorolac in both the cases®!.

Discussion

The presented case series highlights two cases of anaphylaxis
following the administration of ketorolac, a commonly used
NSAID for pain management. Both patients were young females
presenting with signs and symptoms suggestive of anaphylaxis.
The first case highlights the importance of considering ketorolac
as a potential cause of anaphylaxis in patients presenting with
respiratory distress, skin symptoms, and peripheral swelling, even
if they have no history of drug or substance allergy. The second
case raises concerns about using ketorolac in postpartum women
with a known history of allergies who developed anaphylaxis
following its administration. Both the cases involve the oral
administration of ketorolac. Timely interventions prevented the
further complications.

Yousefi et al.1*! described a 51-year-old man who presented to
the emergency department with worsening flank pain that had
spread to his abdomen. He was diagnosed with urolithiasis and
given i.v. ketorolac, which caused an anaphylactic reaction with
symptoms such as itching, redness, urticaria, angioedema,
hypotension, cyanosis, and dyspnea. The patient’s condition was
immediately managed, and he recovered completely after an
hour. He was discharged after 8 h with i.v. paracetamol used to
control the pain™!. Similarly, Karki et al.””! described a case of a
26-year-old male who presented to the emergency room with left
flank pain and was diagnosed with mild left hydroureterone-
phrosis with ureteric calculi. After receiving a rapid bolus of i.v.
ketorolac, the patient developed an anaphylactic reaction char-
acterized by generalized swelling and erythema. The anaphylactic
reaction was managed with oxygen supplementation, i.v. normal
saline, epinephrine, hydrocortisone, and pheniramine. The
patient was discharged after 24 h of observation in the
emergency room.

All patients experienced symptoms such as swelling, erythema,
difficulty breathing, itching, and/or hypotension, suggestive of
anaphylactic reactions triggered by the administration of
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ketorolac and were managed with medications such as epi-
nephrine, hydrocortisone, and pheniramine. They had elevated
eosinophil counts and raised serum tryptase levels, which are
common indicators of anaphylaxis. The primary differences
among these cases are age, gender, clinical presentation, duration
of observation, and anaphylaxis triggered by different modes of
administration of ketorolac. Overall, when compared to our
reports, they highlight the importance of taking a detailed med-
ical history, conducting laboratory investigations, and providing
appropriate medication, oxygen therapy, and follow-up care to
manage anaphylactic reactions effectively. Unlike the previous
literatures, our cases suggest the potentiality of ketorolac causing
anaphylaxis following its oral administration.

Anaphylaxis is an acute, serious, and severe life-threatening
systemic or generalized hypersensitivity reaction with varied
clinical presentations and mechanisms resulting from the sudden
release of mediators from mast cells and basophils that might
even cause death!'”). The pathophysiology behind anaphylaxis
includes the release of different cell mediators due to mast cell
degranulation that may be through either IgE-mediated or non-
IgE-mediated mechanism causing several pathophysiological
changes in the body like systemic vasodilation leading to extra-
vasation of fluid, edema and hypotension, coronary vasocon-
striction, tachycardia, rashes, and cardio-respiratory failure!?!,

Various risk factors for moderate-to-severe anaphylaxis
include food allergy, previous history of biphasic anaphylactic
reactions, mast cell diseases, insect bites, medications, and so on,
among which medications like antimicrobials, antivirals, and
NSAIDs are the common triggers after penicillin group of drugs.
However, anaphylaxis triggered by NSAIDs is medication-specific
within its pharmacological classt'>"3!. Ketorolac, although
uncommonly, can cause hypersensitivity reactions, which may
result in acute or delayed systemic allergic reactions when taken
through enteral or para-enteral routes. Previous studies have
consistently reported that the leading causes of medication-
induced anaphylaxis are antibiotics and NSAIDs, especially when
these medications are administered via parenteral routes!'*.
However, we report anaphylaxis with ketorolac after its oral
administration. NSAIDs, such as ketorolac, can inhibit both
COX-1 and COX-2 but are relatively more selective for COX-1.
NSAID-induced anaphylaxis occurs through the inhibition
of COX-1, leading to the depletion of prostaglandin E2
and the shunting of arachidonic acid metabolism toward the
5-lipoxygenase pathway, resulting in increased cysteinyl
leukotriene synthesis. This process can lead to the release of
mediators from mast cells and eosinophils, causing anaphylactic
reactions!'>1®l, These anaphylactic reactions can occur in patients
with or without a known history of allergy, which can be fatal*”,

Detailed history-taking and examination are crucial for clini-
cally diagnosing anaphylaxis characterized by sudden onset of
signs and symptoms, which primarily contributes to establishing
an effective treatment plan. Skin and mucosal symptoms are
present in 80-90% of the patients with variable target organ
involvement"?!, NSAID-induced anaphylactic reactions express
four clinical patterns, which are respiratory, cutaneous, mixed,
and systemic. Case 1 expresses a systemic pattern of reaction,
which is more severe, whereas case 2 expresses a mixed type of
reaction, both produced by the oral administration of ketorolac.
As described, periorbital edema is the commonest presentation
with [E]SAID—induced anaphylaxis, which corresponds to our
cases' .
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Focused history and examination support the diagnosis of
ketorolac (NSAIDs)-induced anaphylaxis as supported by the
algorithm in the previous literature by Castillo-Zamora et al 7!,
However, for the confirmation of the diagnosis, of anaphylaxis
in-vitro testing and oral provocation may be required when his-
tory remains insufficient!*), In either of the cases, the tests were
not performed as most of the information from the history itself
indicated ketorolac as the cause of anaphylaxis. Moreover,
in-vitro testing and oral provocation testing may not necessarily
confirm the diagnosis but rather can exacerbate the situation!'”,

The works of the literature suggest that laboratory parameters
may not be necessarily helpful in the diagnosis of anaphylaxis due
to limitations like being time-consuming, universal unavail-
ability, not being performed routinely on an emergency basis, and
being non-specific for anaphylaxis. However, a rise in certain
biological markers like total leukocyte count (TLC), serum
tryptase, platelet-activating factor, and histamine levels supports
the diagnosis and correlates with the severity of anaphylaxis,
serum tryptase being elevated in only 60% of adults with ana-
phylaxis who are clinically confirmed, but their unavailability
does not pose a barrier to prompt clinical diagnosis. Eosinophilia
is a common feature of allergic reactions, and elevated tryptase
levels are indicative of mast cell activation, which is a key feature
of anaphylaxis'®'?!. The presented case reported a rise in the
level of TLC (eosinophilia) and serum tryptase, which supported
the diagnosis of anaphylaxis.

Anaphylaxis is characterized by its acute onset with its initial
course occurring within minutes to 1 h, followed by a second
phase reaction occurring within 1-8 h of onset and as lately as up
to 34 h. Most of the symptoms will resolve within the first hour of
treatment whereas nearly 20% of them will follow a biphasic
course which requires continuous monitoring to prevent any
complications'?®!. Both the presented cases responded well to
immediate treatment and were discharged the following day after
continuous monitoring. Prompt diagnosis and immediate treat-
ment are critically important as anaphylaxis is a medical emer-
gency. Immediate treatment involves the administration of
epinephrine, high-flow oxygen, i.v. fluids, removal of triggers,
airway management, etc. The clinical practice guidelines for the
management of anaphylaxis, such as those developed by the
National Institute for Health and Care Excellence (NICE),
recommend the prompt administration of epinephrine as the first-
line treatment for anaphylaxis. The guidelines also recommend
the use of antihistamines and corticosteroids as adjunctive ther-
apy. The management of anaphylaxis should be tailored to the
individual patient, and treatment should be guided by the severity
of the reaction!*!,

Epinephrine is a life-saving first-line medication in the
initial treatment. It is a potent vasoconstrictor that prevents and
relieves airway obstruction, hypotension, and shock as it acts on
alpha-1-adrenergic receptors. Its B-1-adrenergic agonist proper-
ties increase the force and rate of cardiac contraction, while its
B-2-adrenergic agonist property leads to decreased mediator
release, bronchodilation, and relief of urticaria. It is administered
intramuscularly to a maximum dose of 0.5 mg (1:1000 dilutions)
in adults, which is considered safe and effective. If required, the
doses can be repeated and continuously infused i.v. (1:100 000
dilution; i.v.)[1%121,

Intramuscular or slow i.v. administration of antihistamines
like pheniramine 10 mg and hydrocortisone 200 mg is recom-
mended in adults. Along with leg elevation and placing a patient

in the supine position to increase venous return. Anaphylaxis
leads to vasodilation and extravasation of fluid, therefore rapid i.
v. fluid challenge with crystalloids (0.9 % normal saline or ringer
lactate) is required with timely monitoring to prevent fluid
overload'??!. Observation and monitoring are required for 6-8 h
or longer in case of severe respiratory distress than those with
mild anaphylaxis, which contributes to the effective management
of the patient!,

In the above presented initial case report, the patient presented
with systemic anaphylactic reactions involving hypotension,
tachycardia, and respiratory distress with a fall in SpO, level for
which she was rapidly treated with intramuscular administration
of epinephrine, high-flow oxygen, and i.v. hydrocortisone. She
was discharged with an antihistamine for 5 days after being
observed for 24 h. She was fine with no complaints after 1 week of
follow-up visits. Similarly, the latter case developed mild hyper-
sensitivity reactions, which were acute in onset with normal vitals
except for mild tachypnea and shortness of breath and were
therefore managed by cessation of all i.v. medication, 100%
oxygen, i.v. administration of pheniramine, and i.v. hydro-
cortisone, after which her symptoms subsided and she was dis-
charged on oral antihistamines the following day after being
closely observed and monitored for 12 h.

It is required to make a prompt diagnosis and provide
immediate management of anaphylaxis, as delayed treatment can
lead to several complications like hypoxia, ischemia, encephalo-
pathy, and death!*,

The study describes two cases of anaphylaxis following
ketorolac administration, including patient history, symptom
onset, and management. It may be relevant to various clinicians
and researchers studying anaphylaxis. Limitations include a small
sample size, a lack of information on specific triggering compo-
nents, and no information on long-term outcomes. Patients with a
history of allergy to ketorolac or other potential anaphylaxis-
causing medications should be monitored closely, and prompt
treatment is necessary in cases of anaphylaxis.

Conclusion

This case report series highlights the potential for ketorolac to
induce anaphylactic reactions when administered orally, even in
patients without a history of drug or substance allergy. The
prompt recognition and management of these reactions with
epinephrine, oxygen therapy, corticosteroids, i.v. fluids, and
antihistamines can be effective in controlling acute symptoms and
preventing further complications. These cases also highlight the
importance of taking a detailed medical history, conducting
laboratory investigations, and providing appropriate medication
and follow-up care to manage anaphylactic reactions effectively.
Healthcare providers should consider the possibility of drug
allergy as a potential cause of anaphylaxis in patients presenting
with symptoms such as respiratory distress, skin symptoms, and
peripheral swelling. Finally, further studies are warranted to
understand the underlying mechanisms of anaphylaxis induced
by ketorolac and the potential risk factors involved.
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