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Abstract

Perioperative hypersensitivity reactions vary from mild to potentially fatal anaphylaxis, resulting in
significant morbidity and mortality. Most of the perioperative hypersensitivity and allergic reactions are
attributed to antibiotics, antiseptic solutions, latex, and opioids. In the current thrust for opioid-free
anesthesia, owing to its multiple advantages, paracetamol and nonsteroidal antiinflammatory agents play a
significant role in multi-modal pain and inflammatory response management. Nearly nine out of ten
individuals experience postoperative pain, one-third experience postoperative nausea and vomiting, and
one-fourth experience fever, irrespective of surgery and type of anesthesia, often as an inflammatory
response. While perioperative hypersensitivity reactions are common, a patient allergic to multiple
commonly used drugs for the treatment of pain, fever, acid-peptic disorder, and nausea and vomiting is
scarce. Such cases pose a great challenge in perioperative management. A 14-year-old male child with a
traumatic foot drop planned for tibialis posterior tendon transfer developed an allergic reaction with mild
fever following an injection of Ranitidine and Ondansetron in the preoperative area. Surgery was deferred
and was investigated for allergy profile testing for commonly used drugs, which showed high IgE levels and
moderate to severe hypersensitivity for diclofenac and paracetamol. The patient was operated on after one
month under spinal anesthesia, avoiding ranitidine, ondansetron, diclofenac, and paracetamol. The
following morning, he developed a high-grade fever (102.3° F), which did not resolve with conservative
measures. Hypersensitivity and allergic reactions to NSAIDs are reported in the literature. While there are
multiple drugs available as NSAIDs, cross-sensitivity or allergy to other drugs within the same group, and
even chemically related groups, is also another possibility that needs to be considered while managing such
patients. Mefenamic acid controlled the fever, and the child was discharged home after 48 hours of
observation. However, the case posed a great perioperative management dilemma; the present report
intends to highlight and discuss it.

Categories: Anesthesiology, Pain Management, Allergy/Immunology
Keywords: mefenamic acid, diclofenac allergy, paracetamol allergy, anaesthesia and analgesia, drug hypersensitivity
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Introduction

Perioperative hypersensitivity reactions are frequent and crucial interdisciplinary issues that require a
multidisciplinary approach. Most of these reactions are mild to moderate in intensity [1,2]. Nonetheless,
they can even be severe, requiring immediate resuscitation and life support [1,3]. The most common drugs
responsible for perioperative hypersensitivity and allergic reactions are antibiotics in the cephalosporin
group (36.8%), antiseptics like chlorhexidine and betadine (21%), and opioids like morphine (13.1%) [2].
Latex allergy is also common in children [2]. In the current thrust for opioid-free anesthesia, owing to its
multiple advantages, paracetamol and nonsteroidal antiinflammatory agents play a significant role in multi-
modal pain and inflammatory response management.

Irrespective of the invasiveness of the surgical procedure performed, all surgical patients suffer some degree
of pain and inflammation; 86% complain about postoperative pain, and analgesic and anti-inflammatory
drugs are used to make the pain tolerable [4]. Nearly one-quarter of surgical patients experience
postoperative fever, irrespective of surgery and type of anesthesia [5]. Postoperative nausea and vomiting
(PONV) incidence within the first 24 hours also ranges from 28.7% (95% confidence interval 23.8 to 33.6) to
73.4% in selected high-risk groups [6,7]. Symptoms like pain and PONV are troublesome and impact the
outcome and satisfaction [8]. The current standards and ideal planning for perioperative pain management
use multimodal analgesia techniques and multimodal drug therapy for the prevention and control of PONV.
Paracetamol, non-steroidal anti-inflammatory drugs (NSAIDs), and 5-HT blockers are crucial components of
such treatments [9,10]. Therefore, a patient with an allergy to multiple medicines poses a tremendous
perioperative challenge. Further, perioperative allergic reactions, which can even be life-threatening [1,3],
are complicated to diagnose under anesthesia as patients cannot report the symptoms, many of the signs are
masked, and the skin is under drape.
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Common Anti-microbials

Hypersensitivity and allergic reactions to NSAIDs are reported in the literature. However, an allergy to
multiple regularly used drugs in a single patient is rare [11]. Further, cross-sensitivity or allergy to other
related medications, i.e., mefenamic, naproxen, and acetaminophen cross-sensitivity; penicillin and first-
generation cephalosporin cross-allergy, is another possibility that needs to be considered while managing
such cases. Such cross-sensitivity reactions can be immunologic or non-immunologically mediated [12]. The
present report intends to highlight such a perioperative dilemma and discuss the possible management
steps.

Case Presentation

A 14-year-old male child, average in build and height, was posted for correction of traumatic foot drop by
tibialis posterior tendon transfer. He had no comorbidities. Except for a few over-the-counter analgesics, he
has not consumed any drugs, food supplements, etc., in the past. Preoperative clinical findings were
unremarkable for vitals and systemic examinations. On the morning of surgery, injections of Ondansetron 2
mg and Ranitidine 25 mg were administered intravenously (IV) at an interval of five minutes as per surgical
team protocol. After five minutes, he complained of itching in his left arm, having the venecath in situ. On
examination, rashes and urticaria involving the left arm and forearm were noted; vitals were pulse rate (PR)
110/min, blood pressure (BP) 108/72 mmHg, oxygen saturation (SpO2) 98% on room air, and respiratory rate
(RR) 14/min. The child was fully conscious and oriented, with no difficulty breathing or maintaining the
airway. Immediately, IV pheniramine (20 mg) and hydrocortisone (100 mg) were administered; Ringer's
lactate was started. Surgery was deferred due to an unanticipated hyperacute allergic reaction, as the nature
of the surgery was elective. He also developed a mild fever.

An IgE level and drug allergy profile for commonly used medications were advised. IgE level was 578 IU/mL
(normal range 1.90-170) and showed severe allergic potential to paracetamol and diclofenac (Annexure 1).
Table 7 shows the allergic potential for common analgesics, anti-inflammatories, and antibiotics used and
tested. The patient was scheduled for surgery after one month. During pre-anesthesia check-ups, avoiding
the allergen drugs was advised. Further, tablets Levocetirizine 5 mg and Montelukast 10 mg were advised
preoperatively for three days. Lignocaine skin sensitivity in the morning of surgery was also suggested,
which showed indeterminate results; however, the allergic test result was suggestive of no risk (Table ).

Common Analgesics

Ampicillin 0.34 Norfloxacillin 0.05 Paracetamol 1.00
Cloxacillin 0.26 Tetracycline 0.08 Diclofenac 1.40
Penicillin 0.16 Ciprofloxacin 0.12 Brufen 0.18
Amoxycillin 0.08 Sulpha 0.29 Xylocaine 0.04
Cefixime 0.30 Doxycycline 0.03 Aspirin 0.24
Cefuroxime 0.02 Nimesulide 0.01

TABLE 1: Shows the allergic potential for common analgesics, anti-inflammatories, and
antibiotics used and tested.

All units are in [U/ml. The normal level for all allergens is < 0.35 |U/ml. IU stands for international unit.

With informed consent and counseling, he was taken to the operation theater without any premedication;
the American Society of Anesthesiologists standard monitoring was attached. Subarachnoid block (SAB) was
performed with 0.5% bupivacaine (heavy) in 2.6 mL, and midazolam 0.5 mg IV was administered following
SAB. Intraoperatively, the patient had an uneventful course except for shivering; tramadol 30 mg slow IV
controlled it. Local infiltration with 12 mL of bupivacaine 0.25% was done, and tramadol was prescribed as a
rescue analgesic.

Postoperatively, he was shifted to a high-dependency unit for close monitoring. On the evening of surgery
(day 0), the patient developed a fever of 101.2° F, for which cold sponging was advised as he was allergic to
paracetamol. Again, he had 102.3° F at night, not resolving with cold sponging techniques. However, the
fever was persistent. So, after preparing all resuscitative measures, half a tablet of 250 mg of mefenamic
acid was administered orally; the fever resolved to 98.2° F after an hour. IV fluid was maintained, and the
patient was encouraged to take water.

While measures were taken to decrease the fever, the cause of fever-like infections and any incidental
allergic drug administration were evaluated. Complete blood counts, urine routine, malaria, typhoid, and
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dengue tests were sent. The total leucocyte counts (TLC) were 7,560/dL, with neutrophils comprising of
89.5%. Other investigations were within normal limits. The patient's pain control was adequate, and no
further events were noted. He was discharged to home after 48 hours of observation. The case timeline is

Planned for tendon transfer under LA
Inj. Hydrocortisone, Pheniramine i.v.
Ringer’s lactate started

Case postponed

Allergic profile investigation advised

presented in Figure 1.

History of trauma 2021

Now- 14-year-old boy 2023
Having limb deformity

First admission

Preoperative period
%& Inj. Ranitidine and Ondansetron.
ﬁ Rash, itching, urticaria, feeling warmth

_“ (1."*' Drug hypersensitivity suspected

One month in home and OPD visit

Post-operative fever
POD-1 early morning
Fever not responding to sponging

POD -3

(Rx)- Tepid sponging

(Rx)- Tab Mefenamic acid
Discharged

High level of IgE (578.8 IU/mL)
Hypersensitive to Paracetamol and
Diclofenac
3 days prior to strrﬂen' Pre-anaesthesia Check-up
Tablet Montelukast x 3 days
and Levocetirizine x 3 days
Day 0 of Surgery (Rx)-Premedication
Inj. Hydrocortisone 50 mg i.v.
Case done under spinal anaesthesia.
POD- 0 in the evening
L

Follow-up at one month Patient doing well

FIGURE 1: Case timeline and events.

OPD: outpatient department, POD: post-operative day, LA: local anesthesia, IgE: immunoglobulin E, IU:
international unit.

Discussion

The present case posed a great dilemma as the surgery was elective and minor. The physical status of the
child was also healthy, but he presented with a hyperacute allergic reaction to the use of common drugs used
in the perioperative period. Lower limb surgery, even in children, can be done under SAB, which can reduce
the use of multiple IV drugs required in general anesthesia (GA). Postoperative fever and pain can even
happen after SAB, as these symptoms are infrequently due to anesthesia drugs or techniques. The intensity
and outcome of perioperative hypersensitivity reactions can even be potentially fatal [13]. Therefore, taking
such a high risk for elective minor or intermediate surgery without proper work-up and optimization raises
good clinical practice concerns. Patient evaluation, including investigations, should be done for such
reactions for preoperative optimization and perioperative anesthesia management to prevent significant
side effects, and patients with a history of severe perioperative adverse effects or perioperative anaphylaxis
that has not been formally evaluated should be sent to an allergy clinic [14]. The intraoperative period needs
extra vigilance as surgical drapes cover the patient's skin, and rashes, urticaria, and flushing might be easily
missed. Mild variations in PR and BP might not be interpreted as possible reactions to anesthesia, as such

2024 Bansal et al. Cureus 16(1): €53015. DOI 10.7759/cureus.53015 3of7


javascript:void(0)
https://assets.cureus.com/uploads/figure/file/852992/lightbox_03c95b30998211ee987b77d427a38cd0-Timeline-hypersensitivity.png
javascript:void(0)
javascript:void(0)

Cureus

variations are routine intraoperatively. Itching and abdominal pain cannot be reported under GA or regional
anesthesia (RA) plus sedation.

The mechanisms responsible for perioperative hypersensitivity and allergic reactions are multidimensional.
In most cases, it is impossible to distinguish between an allergic or non-allergic underlying cause in clinical
practice [15,16]. When symptoms and signs suggest allergic reactions, the patient is assumed to suffer from
an allergic reaction until subsequent allergic investigations are negative [14-16]. Ruling out anesthetic or
surgical causes and the pharmacological effect of any drug from the involvement of the immune system or
inflammatory mechanisms is imperative [14,15]. Allergic reactions are characterized by the specific
activation of IgE antibodies and, rarely, IgG antibodies. On the other hand, the non-allergic inflammatory
mechanism includes activating the cyclooxygenase pathway, the Kinin-Kallikrein system, non-specific mast
cells, basophil mediator release, etc. IgE and tryptase-level evaluation might help in differentiating them
[15,16]. Our patient presented with immediate skin and mild systemic inflammatory signs and symptoms on
the first hospitalization following the administration of ranitidine and ondansetron. Subsequently, the IgE
evaluation showed a significantly raised level. However, we could not do specific IgE and tryptase levels to
differentiate the reaction type due to financial constraints.

Allergic testing of the present case indicated severe potential for paracetamol and diclofenac, i.e., >1 IU/ml.
On the other hand, the patient showed allergic manifestations following ranitidine and ondansetron
administration at the previous admission. The lignocaine skin test was also indeterminate. All these drugs
are frequently required for an acid-peptic disorder, gastro-esophageal reflux, PONV, fever, and pain
management in the perioperative period. So, multi-drug allergies pose a significant challenge in such a
situation. Further, cross-sensitivity for other similar drugs also cannot be denied, and it is not viable to test
each possible drug in developing and third-world countries where the facilities and cost become a
hindrance. In one-quarter of cases, cause determination for the allergic reaction is impossible, and an
adverse event might have been mistakenly diagnosed as anaphylaxis [13]. Clear labeling, a bedside note
alerting the patient to the allergy, and providing information on which substitute product to use in case of
accidental re-exposure are effective ways to prevent unintentional re-exposure.

The mainstay of the allergic reaction in the perioperative period is epinephrine and volume expansion with
intravenous fluid [17,18]. However, epinephrine use is mostly limited to moderate to severe reactions with
cardiovascular and respiratory signs and symptoms. Pre-treatment with histamine-receptor antagonists or
corticosteroids lacks strong evidence of reducing the severity of anaphylaxis [15,17,18]. Nevertheless, in
patients with recurring reactions caused by non-specific histamine release, premedication with
antihistamines may be beneficial [14,15]. Although no studies have proven the benefit of using
antihistamine chlorpheniramine in perioperative anaphylaxis, NAP6 results show no harm from its use [14].
Therefore, these can be advised to reduce or prevent such reactions. Intravenous corticosteroids may be
given after adequate resuscitation. In our patient, the preoperative use of mast-cell stabilizer, steroid, and
antihistamine was intended to reduce the chance of anaphylactic reaction in cases with mastocytosis [19].

Further, all resuscitation procedures were kept ready. RA is favored since it lowers the chance of GA-related
polypharmacy, especially the need for muscle relaxants [13,14]. Further, local anesthetics used in the RA also
have anti-inflammatory actions. Therefore, a tailored approach is required, and the patient's level of
stabilization and surgical urgency should determine whether and how to proceed.

A fever that develops within hours on the operative day is usually alarming, as it might result from
malignant hyperthermia and sepsis. First- or second-day postoperative fever is typically related to non-
infective inflammatory responses, and diagnostic testing is unnecessary unless there are concurrent
symptoms [5,20]. An inflammatory reaction to surgical stress most likely caused POD-1 fever in our patient
because all other examinations came back normal, and the elevated neutrophil counts, along with regular
TLC, suggested a non-infectious inflammatory response, which resolved after giving mefenamic acid.
Notably, mefenamic acid also acts as an anti-inflammatory. Kulkarni SJ et al. also reported a case of allergy
to paracetamol and diclofenac and not to ibuprofen [11]. Our testing also showed the same. Diclofenac,
ibuprofen, and mefenamic acid are non-specific on the COX receptor but are structurally different;
diclofenac and ibuprofen, which belong to the heteroaryl acetic acid group, have a higher incidence of
anaphylactic reactions [21].

Further, allergy testing is unreliable for 6-8 weeks following an allergic reaction[13]. An oral provocative test
(OPT) or skin patch to find a safe drug can be performed, but such tests can also provide contradictory
results, and NSAID cross-reactivity cannot be ascertained [22]. Nevertheless, OPT can also produce
significant symptoms and signs. Therefore, we used mefenamic acid, which has shown a similar effect to
high-dose paracetamol in children [23].

Our case report is, however, limited by the fact that we could not categorize it specifically by the type of
reaction it was or which exact agent was the triggering factor. Most of the perioperative hypersensitivity and
allergic reactions present immediately within a few minutes of administering the triggering agents. Raised
IgE also hinted toward a possible type-I reaction. Yet, cutaneous changes can even happen in non-allergic
reactions. Further, delayed hypersensitivity to medications administered in the preoperative period and
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manifesting in the postoperative period is also a concern [24].

Conclusions

Commonly used poly-drug hypersensitivity poses a significant challenge during the perioperative period,
even for minor and intermediate surgeries. Even the RA technique cannot avoid polypharmacy, as pain,
fever, and PONV are frequent happenings. Mefenamic acid might be a safe anti-inflammatory, antipyretic,
and analgesic. Ibuprofen is another agent to consider, especially in children. Allergic testing for commonly
used drugs can be helpful in elective cases. However, such tests have limitations and poor reliability if
performed within a few weeks of experiencing a hypersensitivity reaction, and all resuscitative measures
must be kept at the bedside while managing such patients.
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FIGURE 2: Scan copy of the allergic profile analysis report.
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