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SUMMARY
Postoperative fevers are common in hospitalised patients 
and warrant workup beyond the early post-op period. A 
50-year-old man was admitted after sustaining a tibial 
plateau fracture. Fevers began 3 days after external 
fixation and persisted through a second surgery despite 
initial negative workup. Careful review of medications 
revealed enoxaparin as the instigating agent of a febrile 
drug reaction, and the fevers resolved after discontinuing 
the drug. On further questioning, it was discovered the 
patient had an allergy to pork, from which the main 
components of enoxaparin are typically derived. To our 
knowledge, this is the first reported enoxaparin-induced 
fever in the setting of a pork allergy. Enoxaparin-
induced fevers should be considered in patients with 
unexplained post-op fever. Our case demonstrates the 
importance of analysing newly administered medications. 
Simple detailed history may significantly reduce patient 
morbidity and help to broaden differentials during 
investigation.

BACKGROUND
Fever following major surgery is a relatively 
common finding in hospitalised patients and can 
often be a diagnostic challenge. Traditionally, the 
cut-off for fever is 38°C or 100.3 °F, although this 
may vary depending on the institution.1 The timing 
of fever following surgery is one of the most useful 
factors in prioritising the differential. Fevers can be 
classified as immediately post-op (within hours), 
early post-op (days 0–3), late post-op (days 4–30) 
or delayed (more than 30 days).

Recent literature suggests that workup for fever 
prior to post-op day 3 (POD3) without any local-
ising symptoms is unwarranted due to the high 
incidence of ‘physiological fever’. Many immediate 
to early post-op fevers are secondary to surgical 
trauma, inflammation due to tissue damage and 
exposure to foreign materials.2–5 Generally, these 
fevers resolve with time or simple antipyretics and 
do not require further workup. However, fevers 
that persist beyond this early post-op timeframe 
should raise suspicion for an underlying patholog-
ical cause.

In the early post-op period, the differential 
may include pulmonary pathology such as atelec-
tasis or pneumonia, urinary tract infections, early 
surgical site infections, myocardial infarction or 
continued inflammation due to trauma, burns or 
surgery. Non-infectious causes of fever should also 
be ruled out, including venous thromboembolism 
or pulmonary embolism, febrile drug reactions or 
gout.6 7 A careful history, physical examination and 

medication review can be revealing and minimise 
the amount of testing and imaging performed, as 
evidenced in our case. Here we present a man with 
persistent fevers beginning in the early post-op 
period after surgical intervention for a tibial plateau 
fracture.

CASE PRESENTATION
The patient is a 50-year-old man with a medical 
history of hypertension, paroxysmal atrial fibrilla-
tion not on anticoagulation and obstructive sleep 
apnea who presented to the emergency department 
after falling off a motorcycle and sustaining a left 
tibial plateau fracture. He underwent two opera-
tions: an external fixation followed 4 days later by 
an open reduction with internal fixation (ORIF) 
of both medial and lateral condyles. He initially 
fevered to 38.9°C 3 days after the external fixation, 
which resolved with acetaminophen. After ORIF, 
the patient continued to have persistent fevers 
ranging between 38°C and 38.9°C despite sched-
uled acetaminophen 925 mg four times per day.

When evaluated on POD5 following the external 
fixation, review of systems was positive for diapho-
resis, occasional productive cough of clear sputum 
and urinary frequency. Notably, the patient had no 
shortness of breath, chest pain, constipation, diar-
rhoea, dysuria or calf pain. Physical examination 
was unremarkable with the exception of the recent, 
well-healing surgical incision on the left lower 
extremity. Outside of fevers, other vital signs were 
stable throughout admission. Since the patient first 
fevered 3 days after the external fixation, further 
investigation was warranted for a precipitating aeti-
ology. Beyond this point, events listed as ‘post-op’ 
refer to days after the external fixation procedure. 
Fevers were logged throughout the admission as 
represented in figure 1.

DIFFERENTIAL DIAGNOSIS AND 
INVESTIGATIONS
During the initial evaluation of post-op fever the 
differential remained broad. The patient had an 
intermittent, mild leukocytosis with a normal 
differential ranging between 9.0 and 12.4×103/
uL in the post-op period; eosinophilia was notably 
absent. Preoperative and repeat COVID-19 testing 
on POD5 were negative. POD6 lactate was mildly 
elevated at 2.2 mmol/L but down-trended the 
following day. C reactive protein collected post-op 
was elevated at 130.48 mg/L and procalcitonin 
level was within normal limits. Blood and urine 
cultures were collected before the patient was 
started on empiric ceftriaxone and vancomycin. 
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With adherence to hourly incentive spirometer use, the patient 
did not have evidence of atelectasis or pneumonia on chest 
X-ray. Urinalysis with culture was negative for acute urinary 
tract infection. D-dimer was mildly elevated at 2.13 ng/mL, 
with a follow-up bilateral lower extremity ultrasound negative 
for deep vein thrombosis. The orthopaedic team closely moni-
tored the surgical incision during daily dressing changes, and 
there was no evidence of erythema, induration or exudate from 
the wound. Blood and urine cultures were persistently negative 
after 48 hours and antibiotics were discontinued, but the patient 
continued to have fever.

After the aforementioned infectious workup was negative, the 
team began investigating potential causes of drug-induced fevers. 
Acetaminophen was discontinued on POD6 to monitor for fever 
improvement. Careful review of the medications revealed fever 
onset after the initial administration of two drugs: cyclobenzap-
rine and prophylactic enoxaparin. Cyclobenzaprine was discon-
tinued on POD7 and vital signs were monitored for 24 hours; the 
patient continued to be febrile. On POD8, prophylactic enoxa-
parin was held for 24 hours while the patient was monitored 
for fevers. His temperature decreased throughout that afternoon 
and overnight and he was finally diagnosed with drug-induced 
fever secondary to enoxaparin use. On further questioning, it 
was discovered the patient had a mild food allergy to pork prod-
ucts with diarrhoea, likely a contributing cause of the acute onset 
fevers.

OUTCOME AND FOLLOW-UP
After the resolution of fevers, the patient was deemed medi-
cally and surgically stable for discharge with close outpatient 
follow-up. The patient was educated about the porcine-derived 
composition of enoxaparin and to avoid future consumption 
of all porcine derivatives with concern for additional allergy-
related complications. Since the patient’s CHA2DS2-VASc score 
was 1 and the patient was in normal sinus rhythm throughout the 
admission, he was discharged on oral aspirin 325 mg as directed 
by the primary orthopaedic team. At his 2-week follow-up 
appointment, he reported no additional fevers, and his wounds 
continued to heal appropriately.

DISCUSSION
Fever is commonly encountered in the post-op course. A planned 
systematic approach to evaluate post-op fever is essential not 
only for diagnosis and treatment, but also for patient safety and 
resource stewardship. Workup prior to POD3 is often unwar-
ranted and a misuse of hospital resources.2 Both timing and clin-
ical presentation are essential to consider in the initial evaluation 
to explore aetiologies including but not limited to injury, infec-
tion and medications. Of all potential causes, surgical site infec-
tions are the most prevalent.6 Pneumonia, urinary tract infection 
and thrombosis are other common aetiologies that must be ruled 
out before considering drug-induced fever. Additional causes are 
listed in table 1.

Drug-induced fever is defined as a fever that starts soon after 
initiation of a drug, diminishes after stopping the drug and cannot 
be attributed to any other aetiology.8 9 It is an underdiagnosed 
phenomenon, which can be a diagnostic enigma in the setting of 
other physiological disorders mimicking signs of sepsis. Antibi-
otics have been identified as the most common culprit.9 Fever 
onset may be immediate if the patient is already sensitised to the 
offending agent, or delayed in the case of a first-time exposure.10 
The average onset is 7–10 days, though can range from less than 
24 hours to several months.11 12 It most commonly presents in 

Figure 1  Postoperative fever timeline.

Table 1  Postoperative fever aetiologies by timeframe

Immediate (within hours) Early (days 1–3) Late (days 4–30)

	► Immune-mediated 
reactions

	► Malignant hyperthermia
	► Pre-existing infection
	► Transient bacteraemia

	► Stress-mediated 
inflammation surgery

	► Trauma or 
burn-mediated 
inflammation

	► Infections: surgical 
site, urinary tract, 
pneumonia

	► Atelectasis
	► Venous 

thromboembolism
	► Alcohol withdrawal
	► Acute gout
	► Thyrotoxicosis
	► Adrenal insufficiency

	► Infections: surgical site, 
catheter-related, deep 
tissue, nosocomial

	► Antibiotic-associated
	► Drug-induced
	► Venous 

thromboembolism
	► Pulmonary embolism
	► Thrombophlebitis
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a remittent, intermittent pattern, as with our patient.8 Other 
associated findings can include ‘relative bradycardia’, cutaneous 
lesions (18%–29%), leukocytosis with eosinophilia (<20%) and 
elevated inflammatory markers.8 The fever typically resolves 
within 48 hours of discontinuing the inciting agent as shown in 
our case presentation. Re-introduction of the same agent usually 
results in fever recurrence, and can confirm the diagnosis.13

It is reported that drug-induced fever could be a potential side 
effect from enoxaparin use 4%–8% of the time, however exact 
incidence is unknown due to scarcity of reports.13 There is one 
case report listing enoxaparin as a causative agent of drug fever, 
though ultimately DRESS syndrome was diagnosed.14 Other 
cases of fevers secondary to factor Xa inhibitor dalteparin10 and 
therapeutic heparin15 16 have been reported. Heparin-induced 
fever can specifically be difficult to diagnose in critically ill or 
post-op patients who commonly receive the drug for throm-
boembolic prophylaxis.15 The mechanism responsible for the 
febrile reaction is likely an idiosyncratic response. Our patient 
is the first reported case of an enoxaparin-induced fever in 
the setting of a pork allergy. We suspect there was a contrib-
uting component of a hypersensitivity reaction to his fever. 
Meat allergies are relatively uncommon, although exact prev-
alence has not been well-established. It is estimated that 5% of 
adults have food allergies,17 and of that small population, meat 
allergies may account for 3% of those cases.18 Hypersensitivity 
reactions to enoxaparin have frequently been reported in liter-
ature, though most often manifesting as a delayed skin reaction 
in the absence of fever.19–22 The components of enoxaparin are 
typically derived from livestock, primarily bovine and porcine 
intestines and lungs, lending to its potential for hypersensitivity 
reaction.13 Chen et al reported ovine-derived heparin products 
have a similar composition to bovine enoxaparin and should be 
further evaluated for future use in the setting of a pork allergy.23 
For patients with known heparin allergies, appropriate alterna-
tives for anticoagulation include DOACs, intravenous lepirudin 
or subcutaneous pentosanpolysulfate.21

Enoxaparin-induced fevers should be considered in the setting 
of any unexplained post-op fever in a patient receiving prophy-
lactic enoxaparin. Our case demonstrates the importance of 
analysing newly administered medications in addition to a careful 
review of the patient’s allergy history. While drug-induced fevers 

are often an underdiagnosed phenomenon, a simple detailed 
history may significantly reduce patient morbidity and help to 
broaden differentials during investigation.
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Learning points

	► Postoperative fevers are a common finding in the hospital 
and should be evaluated beyond the early postoperative 
period.

	► A planned systematic approach is necessary for patient 
safety, resource stewardship diagnosis and treatment of 
postoperative fever.

	► Drug-induced fever due to enoxaparin usage is likely an 
underreported cause of postoperative fever, even in the 
absence of allergies.

	► Enoxaparin is a porcine-derived product, and this case should 
prompt additional attentiveness to food allergies when 
prescribing animal-derived medications.
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