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Celecoxib for Management of Refractory Back Pain
Secondary to Vertebral Osteomyelitis:
A Case Report

Michael Glicksman® 9, Steven Jow?, Laura Malmut®

Abstract

Back pain is the most common symptom of vertebral osteomyelitis
and can be difficult to manage. Pain may persist despite appropriate
antibiotic medications and may be refractory to common analgesic
treatments. We present a case of a 53-year-old man with acute onset
severe low back pain. Clinical evaluation and diagnostic workup were
consistent with L1 osteomyelitis. The patient continued to report pain
following treatment with intravenous antibiotics and typical analge-
sic therapy. Opioids were discontinued and low-dose celecoxib was
initiated with appreciable improvement in pain and activity tolerance.
Celecoxib may be a good option and alternative to opioids in the pain
management of this population.
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teomyelitis; Low back pain; Non-opioid analgesics; Rehabilitation
medicine

Introduction

Vertebral osteomyelitis (VO), additionally referred to as spon-
dylodiscitis, is an infection of the vertebral body and interver-
tebral disc [1]. Infection may be caused by bacteria, fungi,
tuberculosis, or other organisms [1]. It has been reported to
constitute between 3% and 5% of all osteomyelitis cases and
most frequently occurs in the lumbar spine [1, 2]. Infection
most commonly spreads to the spine via hematogenous dis-
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semination, but direct inoculation from trauma or surgery and
contiguous spread from adjacent tissues are also possible [3].
Risk factors include diabetes mellitus, renal failure, liver cir-
rhosis, autoimmune diseases, history of substance abuse and
previous spinal surgeries [2, 4]. VO occurs more commonly
in males below 20 and between 50 and 70 years of age [4].

Common presenting symptoms include back pain (67-
100% of cases) and fever (2-60% of cases) [1]. Back pain
is typically insidious, worse at night and can radiate to the
chest or abdomen [1, 4]. Pain that fails to resolve may be-
come chronic and interfere with activities of daily living [2,
3]. The profound impact of chronic low back pain as a disa-
bling health condition is well-documented, with substantial
negative impacts on quality of life and increased health care
expenditures [2]. Despite these potential long-lasting conse-
quences, there is a paucity of literature on pain and symptom
control in VO.

Here, we detail the utilization of celecoxib for pain man-
agement in a 53-year-old man presenting with VO. The patient
was informed that the data concerning the case would be sub-
mitted for publication and he provided consent.

Case Report

Investigations

A 53-year-old gentleman presented with acute onset, severe
low back pain. Pain was localized to the lumbar spine and was
10 out of 10 in severity. The patient denied sensory changes
and bladder or bowel incontinence. On evaluation, the patient
was found to be febrile with focal tenderness over the lum-
bar spine and diffuse bilateral lower extremity weakness. Labs
were notable for a normal white blood cell count with elevated
C-reactive protein (189 mg/L) and erythrocyte sedimentation
rate (36 mm/h).

Diagnosis

Following admission to an acute care hospital, magnetic reso-
nance imaging demonstrated abnormal bone marrow signal in
the L1 vertebral body with abnormal soft tissue enhancement
anterior to the L1 vertebral body concerning for either early
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Figure 1. Sagittal T1-weighted image demonstrating increased signal
intensity and enhancement of the anterior aspect of the inferior L1 ver-
tebral body (short arrow) as well as abnormal soft tissue enhancement
anterior and to the left of the L1 and L2 vertebral bodies (long arrow)
suggestive of early osteomyelitis.

pyogenic or tuberculous osteomyelitis (Fig. 1). Blood bacte-
rial, fungal and tuberculosis cultures, T-SPOT tuberculosis
assay and bone biopsy were negative. Transthoracic echocar-
diogram revealed a mitral valve echodensity concerning for
possible vegetation and severe mitral regurgitation. No vegeta-
tion was detected on transesophageal echocardiogram. Neuro-
surgery evaluated the patient and recommended conservative
management.

Treatment

The patient completed 6 weeks of intravenous (IV) antibiotics
with a final regimen of daptomycin (6 mg/kg IV every 24 h)
and ertapenem (1 g IV every 24 h). Low back pain persisted
despite antibiotic therapy and reduction in C-reactive pro-
tein (from 189 to 2.13 mg/L) and erythrocyte sedimentation
rate (from 36 to 13 mm/h). Initial pain medications included
morphine, ketorolac and cyclobenzaprine. After 14 days of
hospitalization, the patient was discharged to an inpatient
rehabilitation facility on gabapentin, topical lidocaine patch,
acetaminophen, baclofen and oxycodone.

The patient participated in a comprehensive inpatient re-
habilitation program for 16 days. Endurance was poor, and
he required physical assistance for transfers and ambulation.
Activity tolerance and therapy participation were limited by
severe pain. He never rated his pain less than a 5 out of 10,
and frequently endorsed pain up to 10 out of 10 on the nu-
meric rating scale. Gabapentin, baclofen and oxycodone were
discontinued. Celecoxib was initiated at a low dose of 100 mg
twice per day.
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Follow-up and outcomes

Low back pain improved following initiation of low-dose
celecoxib. Pain scores improved to 0 to 5 out of 10 and remained
well controlled throughout the rehabilitation course. After start-
ing celecoxib, he demonstrated increased participation in physi-
cal therapy and occupational therapy. At the time of discharge,
the patient was independently ambulating with a walker and
no longer required physical assistance for self-care. After dis-
charge, the patient continued to use celecoxib on an as needed
basis, and he endorsed, on average, 1 out of 10 pain at 6 months.

Discussion

This case demonstrates that low-dose celecoxib may effectively
treat pain in patients with VO. Literature exploring the man-
agement of VO has focused on antibiotics, immobilization and
surgical indications [3]. Even with more aggressive antibiotic
regimens, back pain often persists for weeks to months due to
gradual resolution of the infection [3]. Treatments directed at
pain control typically involve oral and topical medications, mo-
dalities and physical therapy [3]. The most widely utilized oral
medications in the treatment of pain related to spinal infections
include opioids, tricyclic antidepressants and gabapentin [5].
Despite infrequent use in VO, non-steroidal anti-inflammatory
drugs (NSAIDs) can reduce both inflammatory and bone-relat-
ed back pain in various conditions and may be beneficial for
reducing pain in VO after effective antibiotics treatment [4].

Celecoxib is an NSAID that selectively inhibits cyclooxy-
genase-2 (COX-2) and can reduce osteoarthritic, rheumato-
logical and post-operative pain [6]. Because celecoxib selec-
tively targets COX-2, it poses a lower risk for gastrointestinal
ulcers and bleeding that may result with other commonly used
NSAIDs due to inhibition of cyclooxygenase-1 (COX-1) [7].
Pharmacokinetically, the high bioavailability, quick onset of
action and propensity of celecoxib to preferentially distribute
in inflamed tissue suggest that it may provide an effective pain
management option in VO without many of the risks associat-
ed with opioids [6, 8]. A multicenter, randomized clinical trial
comparing the efficacy of celecoxib to hydrocodone/acetami-
nophen in managing postoperative pain following ambulatory
orthopedic surgeries demonstrated comparable levels of anal-
gesia [8]. Selective COX-2 inhibitors have repeatedly shown
significant benefit to patients undergoing spinal fusion surger-
ies as reflected by pain scores and opioid use [9]. Celecoxib’s
ability to reduce pain extends to other inflammatory and bone-
related conditions, such as multiple diaphyseal sclerosis, hy-
pophosphatasia and chronic recurrent multifocal osteomyelitis
[10-12]. This demonstrated efficacy of celecoxib in managing
inflammatory bone pain suggests that it may be particularly
beneficial in the management of pain related to VO. Literature
investigating its efficacy is lacking; however, one animal study
found that celecoxib significantly reduced pain behaviors in
rats experimentally induced with osteomyelitis [13].

One potential explanation for the limited use of celecoxib in
VO is a general concern that the non-steroidal anti-inflammatory
properties may hinder bone healing [14]. More recent literature
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suggests that this is unlikely. A study by Reuben et al demon-
strated no significant differences in the number of bone healing
complications using celecoxib compared to those patients who
did not receive NSAIDs [9]. A recent prospective cohort study
confirmed these findings [15]. These conclusions suggest that
celecoxib would not likely increase the risk of bone-related com-
plications in VO managed either conservatively or operatively.

While the etiology of back pain in VO is not yet com-
pletely understood, the current literature suggests that prosta-
glandin E2 (PGE2) is fundamental [16]. A prior study dem-
onstrated five- to thirty-fold increases in PGE2 production in
infected bone compared to normal bone [16]. PGE2 may be the
central prostanoid driving pain hypersensitivity due to its abil-
ity to regulate multiple nociceptive pathways involved in both
peripheral and central sensitization [17]. Mechanical allodynia
and thermal hyperalgesia may contribute to persistent pain in
VO after the infection has resolved [13].

Celecoxib’s anti-inflammatory and analgesic properties
derive primarily from its ability to block the synthesis of pros-
tanoids and downstream pro-inflammatory mediators includ-
ing substance P, bradykinin and histamine that activate no-
ciceptors [6, 18]. By these mechanisms, celecoxib may limit
bone inflammation pain in VO [13]. In particular, celecoxib
may preferentially target PGE2. One study showed up to 90%
reduction of PGE2 with the use of celecoxib [18]. Thus, by
targeting the specific pathways responsible for both acute and
chronic back pain in VO, celecoxib may represent an effica-
cious option that may be used either alone or in combination
with other pain management strategies.

Pain control is critical in the management of this disease.
It is well documented that poorly controlled pain is associated
with increased morbidity, reduced quality of life, impaired
function, higher health care costs and increased duration of
opioid use [19]. VO-mediated low back pain can persist for
weeks to months and has been shown to contribute to impaired
quality of life, long-term disability and increased healthcare
costs [2]. From 1998 to 2013, hospital length of stay due to VO
averaged 9.2 days [2]. Correcting for current costs, expenses
secondary to VO in the USA alone would have surmounted to
1.3 billion dollars over 15 years [2].

As demonstrated by our case, uncontrolled pain hinders
optimal engagement in rehabilitative therapies. Poor partici-
pation in inpatient physical and occupational therapies is as-
sociated with worse functional outcomes and longer hospital
length of stays [20]. Adequate pain control may augment par-
ticipation and improve metrics in walking ability, activity and
quality of life following discharge [20].

In this case, the patient noticed a dramatic reduction in pain
with low-dose celecoxib that was not previously achieved by
opioids, gabapentinoids or another NSAID. Pain control spurred
functional progression and was key to achieving near independ-
ence and home discharge. Future research should be directed
toward the utilization of celecoxib for VO as a safe and effective
option for pain relief after effective antibiotics treatment.

Learning points

Low back pain is the most common presenting symptom of
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VO and may last for weeks to months following the initiation
of antibiotic therapy. Celecoxib may be an effective treatment
for acute and chronic pain in VO by targeting noxious media-
tors thought to be involved in osteomyelitic bone pain. Failure
to treat persistent back pain secondary to VO can result in dis-
ability and increased health care expenditures. Celecoxib may
be used as adjuvant therapy or as an alternative to commonly
used agents (e.g., opioids, gabapentin) and may also be more
appropriate than other NSAIDs in the treatment of VO-related
bone pain.
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