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Background: In recent years, convincing evidence has
emerged implicating tumor necrosis factor � as a causative
factor in radiculopathy and discogenic back pain. But although
preliminary open-label studies demonstrated promising results
for the treatment of low back pain with tumor necrosis factor-�
inhibitors, early optimism has been tainted by a controlled
study showing no significant benefit in sciatica. To determine
whether outcomes might be improved by a more direct route of
administration, the authors evaluated escalating doses of intra-
discal etanercept in 36 patients with chronic lumbosacral radic-
ulopathy or discogenic low back pain.

Methods: A double-blind, placebo-controlled pilot study was
conducted whereby six patients received 0.1, 0.25, 0.5, 0.75, 1.0,
or 1.5 mg etanercept intradiscally in each pain-generating disc.
In each escalating dose group of six patients, one received
placebo. A neurologic examination and postprocedure leuko-
cyte counts were performed in all patients at 1-month follow-up
visits. In patients who experienced significant improvement in
pain scores and function, follow-up visits were conducted 3 and
6 months after the procedure.

Results: At 1-month follow-up, no differences were found for
pain scores or disability scores between or within groups for
any dose range or subgroup of patients. Only eight patients
remained in the study after 1 month and elected to forego
further treatment. No complications were reported, and no
differences were noted between preprocedure and postproce-
dure leukocyte counts.

Conclusions: Although no serious side effects were observed
in this small study, a single low dose of intradiscal etanercept

does not seem to be an effective treatment for chronic radicular
or discogenic low back pain.

IT would be difficult to overestimate the impact low
back pain (LBP) has in industrialized countries. During
the past half century, the prevalence of disabling LBP has
surged dramatically in the Western world. The economic
costs of LBP are astounding, exceeding by some esti-
mates $50 billion per year in the United States alone.1

There are many sources of chronic LBP, with two of
the most common being herniated disc2 and internal
disc disruption.3,4 In recent years, compelling evidence
has emerged implicating the inflammatory cytokine tu-
mor necrosis factor � (TNF-�) as a major cause of radic-
ulopathy, and to a lesser extent, discogenic LBP. Ozaktay
et al.5 showed that the application of inflammatory cy-
tokines, present in degenerative and herniated disc tis-
sue, results in sensitization of dorsal root neurons. In
animal models, the exogenous application of TNF-� to
nerve roots produces neuropathologic changes such as
endoneurial edema, decreased conduction velocity, wal-
lerian degeneration and demyelination, coupled with
behavioral changes consistent with experimental disc
herniation.6,7 But when the TNF-� inhibitors infliximab
and etanercept are administered at or just before disc
herniation, both pathologic nerve root changes and
spontaneous pain behavior are prevented.8,9

The evidence supporting a role for TNF-� in disco-
genic LBP is less robust but equally alluring. Weiler et
al.10 found the concentrations of TNF-� to be up to
10-fold higher in degenerated and herniated human lum-
bar discs removed during surgery than in control speci-
mens examined at autopsy. In in vitro bovine discs, the
application of low levels of TNF-� to nucleus pulposus
induces protean degenerative changes comparable to
that found in internal disc disruption.11

The results of these preclinical studies have led to
multiple studies evaluating TNF-� inhibitors in radicular
and discogenic LBP. In uncontrolled studies, both intra-
venous infliximab and subcutaneous etanercept were
found to relieve both acute lumbar radiculopathy and
chronic radicular and discogenic LBP.12–15 However, in a
more recent randomized, controlled study assessing the
efficacy of a single intravenous infusion of infliximab in
40 patients with acute lumbosacral radiculopathy, Kor-
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honen et al.16 observed significant pain reductions in
both treatment and control groups, with no differences
noted between regimens.

Etanercept is a soluble p75 TNF-� receptor genetically
fused with the Fc portion of immunoglobulin G. When
etanercept binds to TNF with a longer half-life than the
native receptor, it blocks its interaction with cell surface
receptors. In an effort to reduce side effects, improve
efficacy, and establish safety data for future studies, we
undertook a double-blind, placebo-controlled, dose–
response study evaluating escalating doses of intradiscal
etanercept in the treatment of chronic radicular and
discogenic LBP.

Materials and Methods

Permission to conduct this double-blind, placebo-con-
trolled study was granted by all relevant Walter Reed
Army Medical Center and US Department of Defense
medical and ethical committees. All procedures were
conducted at the Walter Reed Army Medical Center Pain
Clinic, Washington, D.C., between January 2005 and
August 2006. Before performing any procedures, all pa-
tients signed informed consent.

All discographies were done as screening procedures
for intradiscal electrothermal therapy, percutaneous disc
decompression, or open surgery. Inclusion criteria were
based on the procedure for which patients were being
screened. For intradiscal electrothermal therapy and per-
cutaneous disc decompression, our selection criteria
have previously been published.17,18 Inclusion criteria
for percutaneous intradiscal procedures included
chronic low back and/or leg pain of more than 6
months’ duration, lack of response to conservative ther-
apy, age 60 yr or younger, disc height greater than 50%
of normal, body mass index less than 30, and one or
more discs with evidence of degenerative changes in-
cluding loss of disc height, disc dessication, and endplate
signal changes on T1- and T2-weighted magnetic reso-
nance imaging. For percutaneous disc decompression,
the main indication for discography was a small (� 6
mm) contained disc herniation causing concordant ra-
dicular symptoms.18 No patient underwent discography
solely for the purpose of intradiscal etanercept injection.
The patients who underwent provocative discography as
a presurgical screening test were being evaluated for
total disc replacement or arthrodesis. Except for the
restrictions on age, body mass index, and disc height,
the inclusion criteria for these patients were similar to
those for intradiscal treatments.

Exclusion criteria were symptomatic spinal stenosis,
grade 2 or greater spondylolisthesis, inflammatory arthri-
tis, untreated coagulopathy, malignancy, overt second-
ary gain issues, and an unstable medical or psychiatric
condition that might preclude optimal therapy.19 Psychi-

atrically unstable patients were ruled out as study candi-
dates by prescreening Beck Depression Inventory scores
(� 20) and historic examination (e.g., questions target-
ing depression, post–traumatic stress disorder, and som-
atization disorder). As added exclusion criteria, all study
patients had to have a normal complete blood cell count
and negative antinuclear antibody and double-stranded
DNA on prescreening laboratory testing.

Randomization
Potential study patients were randomly assigned by

presealed envelopes to receive either intradiscal etaner-
cept or saline in a 5:1 ratio. Randomization was deferred
until discography was complete so that the desired ratio
was maintained. In the event of a negative discography,
the sealed envelope was returned to the research coor-
dinator for redistribution to maintain the strict 5:1 etan-
ercept:placebo ratio, which was mandated by the De-
partment of Clinical Investigation. Both patients and
physicians were blinded to the contents of the injectate.

To assess dose-responsiveness, each successive group
of six patients comprised one treatment group. In group
1, five patients received 0.1 mg etanercept per positive
discogram and one received saline. In group 2, five
patients received 0.25 mg etanercept per positive disco-
gram and one received saline. In group 3, five patients
received 0.5 mg etanercept per positive discogram and
one received saline. In group 4, five patients received
0.75 mg etanercept per positive discogram and one
received saline. In group 5, five patients received 1.0 mg
etanercept per positive discogram and one received sa-
line. In group 6, five patients received 1.5 mg etanercept
per positive discogram and one received saline. Before
proceeding with dose escalation, all patients in the pre-
ceding treatment group had to complete their 1-month
follow-up visits without evidence of toxicity that could
be attributed to the study drug. The dosages of etaner-
cept administered were chosen based on the 100:1 ratio
used to calculate doses for intrathecal opioids and intra-
discal antibiotics. In addition to being blinded to the
injectate contents (i.e., etanercept or placebo), patients
were not informed about or informed as to which group
they belonged to.

Discography and Disc Injection
Our technique and criteria for a positive discogram

have been previously described.20 A 22-gauge intrave-
nous line was placed in all patients, and sedation with
midazolam and fentanyl was administered if necessary.
Subjects received 1 g cefazolin before the procedure.
Discography was performed with the patient in the
prone position on all suspected discs using a double-
needle, extrapedicular approach. Discs were injected
based on abnormal imaging studies and physical exami-
nation. Twenty-two gauge, 7-inch spinal needles were
inserted into the center of the nucleus pulposus using
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oblique, anteroposterior, and lateral fluoroscopic views.
Criteria for a positive discogram included an abnormal
radiographic appearance on both magnetic resonance
imaging and discography, and concordant pain of 6 or
greater out of 10 at 50 psi or less above opening pres-
sure. At least one negative, adjacent control disc also had
to be present for discography to be considered positive.
Patients were blinded to the timing and level of disc
stimulation.

All doses of etanercept (Enbrel; Immunex Corp., Seat-
tle, WA) were reconstituted with 0.5 ml sterile water by
a research nurse who maintained blinding. In the pla-
cebo group, patients received 0.5 ml saline. After deter-
mination of a positive discogram, the physician was
given an unlabeled 1-ml syringe(s) whose contents were
slowly injected into the positive disc(s). Subjects re-
ceived one dose for each positive disc (e.g., a patient
with two positive discograms received one injection in
each disc). After the study drug was administered, pa-
tients received 5 mg cefazolin per disc for infection
prophylaxis.

Before the first follow-up visit, no patient underwent
any additional therapeutic interventions. Subjects were
given instructions about how to increase or decrease
their preprocedure analgesic medications based on their
response to therapy. For those patients who were not
taking prediscography analgesics, a prescription for a
nonsteroidal antiinflammatory drug (naproxen or cele-
coxib) was provided in the event that they experienced
significant worsening of their pain.

Outcomes Measures
Data were obtained by a physician or investigator

blinded to the patient’s treatment group. The primary
outcome measure was the visual analog scale (VAS) pain
score, which reflected the average pain experienced by
the patient for 10 days before follow-up. Secondary out-
come measures included Oswestry Disability Index
(ODI) score, reduction in analgesic medications (defined
as any reduction in opioid use or complete cessation of
nonopioid analgesics), and global perceived effect. A
positive global perceived effect was defined as an affir-
mative response to the following three questions:

1. My pain has improved/worsened/stayed the same
since my last visit.

2. The treatment I received improved/did not improve
my ability to perform daily activities.

3. I am satisfied/not satisfied with the treatment I re-
ceived and would recommend it to others.

Follow-up visits were performed in all patients 1 month
after injection. If patients obtained a positive global per-
ceived effect and significant (� 20%) pain relief and/or
functional improvement that obviated the need for further
therapy, they were reevaluated 3 and 6 months after treat-
ment. All patients were unblinded 3 months after injection.

Physician unblinding was done at 1 month in patients who
obtained inadequate pain relief and desired further inter-
vention. In those patients who obtained significant pain
relief 1 month after disc injection, physician unblinding
was done at 3-month follow-up.

At their first follow-up visit, all patients underwent a
complete neurologic examination and a leukocyte count
to monitor possible side effects from etanercept. Any
patient who reported new neurologic symptoms or sig-
nificantly increased pain received repeat magnetic reso-
nance imaging. Dose escalation took place only after all
subjects injected at the previous dose exhibited no evi-
dence of drug-related toxicity.

Statistical analyses were performed using STATA ver-
sion 9.2 (Statcorp, College Station, TX). The distribution
of categorical variables in each group was compared
using the Fisher exact test and logistic regression. Con-
tinuous variables were compared with analysis of vari-
ance and linear regression. Categorical data are reported
by number of subjects and percentage. Continuous data
are reported as mean and SE unless otherwise indicated.
A P value less than 0.05 was considered statistically
significant.

Results

Data were analyzed from 36 patients. No patient was
lost to follow-up, and all subjects were present for their
expected follow-up visits. Demographic (sex, age, mili-
tary duty status) and clinical characteristics (previous
back surgery, location of pain, duration of pain, number
of levels treated, preprocedural leukocyte count, pres-
ence or absence of preprocedural opioid use) were sim-
ilar among the different dosage groups including the
placebo group (P � 0.1; table 1). Preprocedure VAS
scores did not differ based on the sex or age of the study

Table 1. Demographic and Clinical Characteristics of Study
Subjects

Age, mean (SE), yr 39.3 (1.9)
Sex

Male 78%
Female 22%

Active duty status 63%
Location of symptoms

Axial 58%
Radicular 42%

Opioid use 43%
Failed back surgical syndrome 17%
Duration of symptoms, mean (SE), yr 5.3 (0.7)
Leukocyte count, cells/mm3

Preprocedural 6.8 (0.3)
Postprocedural 7.1 (0.5)

Number of levels treated
1 58%
2 36%
3 6%

Data are presented as percent unless otherwise specified.
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participants, dosage group, presence of axial or radicular
pain, duration of pain complaints, number of discs
treated, active duty status, preprocedural opioid use, or
previous back surgery (P � 0.05). Similarly, preproce-
dural ODI scores did not differ based on the same de-
mographic and clinical variables with the exception of
opioid use. The 40% of patients who were receiving
opioid therapy at the time of enrollment in this study had
significantly higher preprocedure ODI scores than those
who were not taking opioid medications (43.4 � 2.8 and
29.2 � 2.8, respectively; P � 0.01).

Primary Outcome Measure
No difference in the primary outcome, VAS score at

1-month follow-up, was detected between or within
dosage groups (fig. 1). Eight of the 36 subjects had
greater than 20% pain relief and a positive global per-
ceived effect and were hence followed up at 3 months.
Three of the 8 patients were in the placebo group, 2
were in the 0.5-mg group, and 1 each was in the 0.1-,
0.75-, and 1-mg groups. The 3 placebo group subjects
who experienced a successful outcome had a mean
reduction in VAS score of 47% at 1 month. The 2 subjects
in the 0.5-mg group who had a successful outcome had
an average reduction in VAS score of 20%. The 3 subjects
with a successful outcome at 1 month in the 0.1-, 0.75-,
and 1-mg groups had VAS pain score reductions of 33%,
67%, and 43%, respectively. Three of the 8 subjects with
a positive outcome at 1 month continued to have a
successful outcome at 3 months. One subject each was
in the placebo, 0.1-mg, and 0.75-mg groups. These sub-
jects had reductions in 3-month VAS pain scores of 40%,
33%, and 71%, respectively. At their 6-month follow-up
visits, the 2 patients in the placebo and 0.1-mg groups
continued to obtain good pain relief, whereas the patient
in the 0.75-mg group experienced a recurrence of his
pain to baseline.

Secondary Outcome Measures
No differences existed between or within groups for

ODI scores (fig. 2), global perceived effect scores (data
not shown), leukocyte counts (fig. 3), or medication

usage (data not shown) at the 1-month follow-up. Three-
and 6-month data were collected for those patients with
a positive response at 1 month. The 3 placebo group
subjects who experienced a successful outcome had a
mean reduction in ODI of 26% at 1 month. The 2 sub-
jects in the 0.5-mg group who had a successful outcome
both had ODI reductions of 32%. The 3 subjects with a
successful outcome at 1 month in the 0.1-, 0.75-, and
1-mg groups reported reductions in ODI scores of 9%,
23%, and 11%, respectively. Three of the 8 subjects with
a positive outcome at 1 month continued to have a
successful outcome at 3 months. One subject each was
in the placebo, 0.1-mg, and 0.75-mg groups. These 3
subjects had 3-month reductions in ODI scores of 19%,
0%, and 32%, respectively. At 6 months after the proce-
dure, all experienced a return of their ODI score to
baseline.

Analysis by Back Pain Classification, Predictive
Factors, and Complications
Sex, age, location of pain (axial or radicular), number

of levels treated, preprocedure opioid use, and military
duty status were not associated with 1-month VAS scores
when analyzed individually or when all covariates (in-
cluding dosage of etanercept given) were controlled for
using multivariate regression (P � 0.05; table 1). Among
the 21 patients with discogenic LBP, 6 (29%) had a
positive outcome at 1 month versus 2 of the 15 (13%)

Fig. 1. Bar graph showing no relation between visual analog
scale pain scores and etanercept dose. The white bar represents
baseline values, and the gray bar indicates pain scores 1 month
after injection (n � 5 per treatment group, 6 in placebo group).

Fig. 2. Bar graph showing no relation between Oswestry Dis-
ability Index scores and etanercept dose. The white bar repre-
sents baseline values, and the gray bar indicates disability
scores 1 month after injection.

Fig. 3. Bar graph showing no significant change in mean leu-
kocyte counts after intradiscal etanercept injections. The white
bar represents baseline values, and the gray bar indicates leu-
kocyte counts 1 month after injection.
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with radicular symptoms (P � 0.75; figs. 4 and 5). How-
ever, duration of pain and the previous back surgery
were positively associated with VAS scores, indicating
the longer the patient experienced pain, the less likely a
positive response would be obtained (P � 0.05 and P �
0.01, respectively; table 1). No variable was associated
with 1-month ODI, global perceived effect, or change in
medication consumption (P � 0.05; table 2).

Only one patient experienced a pain increase of
greater than 20% at the 1-month follow-up (in the 1.5-mg
group), and no patient experienced qualitatively new
symptoms. These results were investigated by the intra-
discal Enbrel study group and found to actually be an
improvement over previously published data.21 This pa-
tient and six others received repeat magnetic resonance
imaging within 75 days of their intradiscal injection,
with none exhibiting any significant interval changes.

Discussion

In the dose range examined in this study, the lack of
efficacy of a one-time intradiscal injection of etanercept

in patients with chronic LBP refractory to more conven-
tional treatments seems unequivocal based on the results
of this study. No dose of etanercept produced any ap-
preciable benefit in any outcome measure for either
chronic radicular or discogenic LBP patients. But the
results of this double-blind, placebo-controlled pilot
study are not uniformly negative. Because no subset of
patients experienced any significant worsening pain,
new neurologic symptoms, signs of toxicity, or evidence
of anemia or immunosuppression, this suggests that tox-
icity, if present from low doses of intradiscal etanercept,
is not common. Whether toxicity would be observed
with repeated administration or larger doses remains
unknown.

Several factors may have contributed to our negative
results. First, preclinical and clinical studies involving
TNF-� and its inhibitors have predominantly focused on
acute LBP, where their role in the pathogenesis, preven-
tion, and treatment of the condition is strong and irre-
futable.5–9,12,13 To minimize risk, our study focused on
patients with chronic back pain for whom multimodal
conventional treatments, including opioid and nonopi-
oid analgesics, physical therapy, and a plethora of differ-
ent therapeutic injections, had already failed. In almost
all company-sponsored clinical trials, including those
evaluating etanercept and infliximab for acute sciatica,
these patients are usually excluded because of their
well-known predisposition to treatment failure.12,13,16

Most preclinical studies showing a preemptive effect for
anti–TNF-� treatments administered the drugs before or
at the time of injury.6,8,9 For LBP treatment, duration of
pain has been shown to predict treatment failure for a
wide range of procedural interventions, including epi-
dural steroid injections, decompression and fusion sur-
gery, and lumbar facet joint radiofrequency denerva-
tion.22–25

A second reason for our findings may have been our
route of administration and the conditions we treated.
Whereas strong evidence exists to support the use of

Fig. 4. Bar graph showing the preinjection and postinjection
visual analog scale pain scores based on pain classification.
Mean etanercept dose for patients with axial back pain: 0.53 mg
(SE 0.12). Mean etanercept dose for patients with sciatica: 0.62
mg (SE 0.12).

Fig. 5. Bar graph showing the preinjection and postinjection
Oswestry Disability Index scores based on pain classification.
Mean etanercept dose for patients with axial back pain: 0.53 mg
(SE 0.12). Mean etanercept dose for patients with sciatica: 0.62
mg (SE 0.12).

Table 2. Demographic and Clinical Factors Associated with
Outcome

VAS* ODI* GPE† Meds†

Sex 0.67 0.84 0.61 0.60
Age 0.50 0.96 0.22 0.22
Type of pain 0.40 0.61 0.27 0.88
Duration of pain 0.05 0.12 0.13 0.37
Levels treated 0.89 0.99 0.40 0.88
Duty status 0.32 0.36 0.50 0.14
Opioid use 0.32 0.11 0.83 0.42
FBSS 0.01 0.87 0.42 0.82
Dose 0.20 0.36 0.71 0.66

* P values determined from adjusted multivariate linear regression analy-
sis. † P values determined from adjusted multivariate logistic regression
analysis.

FBSS � failed back surgery syndrome; GPE � global perceived effect; ODI �
Oswestry Disability Index score; VAS � visual analog scale pain score.

103INTRADISCAL ETANERCEPT

Anesthesiology, V 107, No 1, Jul 2007

D
ow

nloaded from
 http://asa2.silverchair.com

/anesthesiology/article-pdf/107/1/99/367626/0000542-200707000-00018.pdf by guest on 10 April 2024



epidural and intrathecal analgesics for spinal pain,22,26

the preponderance of data do not support the use of
intradiscal steroids or other analgesics for chronic
LBP.27,28 A substantial percentage (58%) of our subjects
presented with predominantly axial LBP secondary to
internal disc disruption, a condition notoriously difficult
to treat.29 Had intradiscal etanercept been efficacious in
only one of the two subgroups (i.e., radicular or disco-
genic LBP) of patients, this heterogeneity would func-
tion to reduce even further the already low power in-
herent in a dose-ranging study. Although retrospective
studies by one research group have reported intermedi-
ate-term pain relief after subcutaneous injection of etan-
ercept for discogenic spinal pain,14,15 the evidence sup-
porting its use in this condition is considerably less
robust than for sciatica.

One small subset of patients with degenerative disc
disease that might conceivably benefit from intradiscal
anti–TNF-� is those with acute endplate fractures, which
can lead to the introduction of cytokines into the disc.4

Endplate fractures in and of themselves are not an indi-
cation for surgery or percutaneous intradiscal proce-
dures. However, because no patient entered this proto-
col for the express purpose of being treated with
intradiscal etanercept (i.e., all patients underwent dis-
cography as part of their evaluation for either surgery or
a percutaneous disc procedure), we did not target pa-
tients with acute endplate fractures.

A third reason for our negative outcomes may have
been the single low doses administered, which were
designed to optimize safety and assess dose-responsive-
ness. Etanercept and other anti–TNF-� drugs are clini-
cally used for a wide range of conditions including rheu-
matoid arthritis, spondyloarthropathies, inflammatory
bowel disease, and neuropathic pain—all disorders in
which inflammation is purported to play a key role.30

Although the dosages and dosing intervals vary widely
between and within the assorted conditions studied, one
common denominator is the need for multiple treat-
ments spread out over short time intervals. In the clinical
studies evaluating etanercept for sciatica and discogenic
pain, subjects received either three 25-mg injections
every 3 days or an average of 2.3 25-mg injections,
respectively.13,15 In contrast, the mean dose used in our
patients was approximately one hundredth of what was
used in these studies. Because no conversion data exist
between subcutaneous and intradiscal etanercept dos-
ages, we estimated our etanercept dosages based on
extrapolated dose ratios for other analgesic agents (e.g.,
1:100 parenteral to intrathecal ratio for opioids, 1:100
parenteral to intradiscal ratio for antibiotics, and 1:1
intrathecal to intradiscal ratio for local anesthetics).31–33

Therefore, the dosing scheme that we used may not have
been sufficient. If escalating doses had been injected
multiple times, it is possible that some pain relief or
functional benefit might have eventually been observed,

although the lack of any noticeable improvement at even
the highest doses mitigates against this hypothesis.

The flip side of this argument is that higher doses of
etanercept would almost inevitably result in a higher
incidence of systemic side effects, which would have
undermined our rationale for conducting this study. In a
recent epidemiologic study, Cohen et al. 34 showed LBP
to be the number one cause of medical evacuation from
the theaters of combat in Iraq. Because TNF-� inhibitors
are easy to administer and were shown in previous
studies to provide almost immediate, long-lasting relief
in a majority of LBP patients,12,13 we originally proposed
administering these drugs in high parenteral doses
downrange at combat support hospitals. However, this
proposal was rejected by the Department of the Army
over concerns regarding toxicity, particularly immuno-
suppression at high, parenteral doses. In World War I,
World War II, and the Korean conflict, infectious disease
was the leading cause of morbidity and mortality.35

Other potential toxic effects that might manifest with
larger doses of intradiscal etanercept (especially in discs
containing an incompetent annulus fibrosis whereby the
injectate can freely extravasate into the epidural space)
include massive nerve root inflammation and permanent
injury to the cauda equina.

Finally, it is conceivable that unlike other antinocicep-
tive medications such as steroids and opioids, only sys-
temic administration of anti–TNF-� drugs may mitigate
the physiologic and behavior changes associated with
TNF-�. In a study by Kawakumi et al.,36 the authors
found that the local application of autologous nucleus
pulposus to nerve roots in leukopenic rats produced
neither mechanical allodynia nor reliably elevated levels
of normal leukocytes, suggesting that the main contribu-
tion of TNF to pain may be mediated through circulating
leukocytes. In a landmark study by Olmarker and Lars-
son,6 local application of anti–TNF-� antibody to pig
cauda equina only partially blocked the nucleus pulpo-
sus–induced reduction in nerve conduction velocity.
The difference observed was not statistically significant
compared with the control group, and significantly less
than that noted after intravenous doxycycline adminis-
tration, which by itself is a cytokine inhibitor. In the
same study, the authors suggested that simultaneous
blockade of other inflammatory mediators might be nec-
essary to prevent the adverse nucleus pulposus–induced
effects on nerve function.

The main upside of this study was the absence of any
overt signs or laboratory evidence of adverse effects
from a one-time, low-dose intradiscal etanercept injec-
tion. However, the absence of any clinical signs of neu-
rotoxicity does not rule out subclinical toxicity, which
may become relevant should higher doses be injected in
or around neural structures in future studies.

In summary, the results of this small pilot study do not
support a one-time, low-dose intradiscal injection of et-
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anercept as a treatment for either chronic discogenic
LBP or sciatica. Despite our neutral findings, the long-
term safety data of intradiscal etanercept remains un-
known. Both preclinical safety studies and more clinical
outcome studies are needed before any further studies
are undertaken evaluating intradiscal TNF-� inhibitors in
LBP.
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