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Responses to Clinical And Peer Reviewers (Section 1, Table 1)

Responses to Public Comments (Section 2, Table 2)

Spectrum Research is an independent vendor contracted to produce evidence assessment reports for the
Washington HTA program. For transparency, all comments received during the public comment periods
are included in this response document. Comments related to program decisions, process, or other
matters not pertaining to the evidence report are acknowledged through inclusion only.

The first section responds to clinical and peer reviews received from the following parties:

Draft Report

e James R Babington, M.D., Medical Co-Director, Comprehensive Spine Program, Section of
Physical Medicine and Rehabilitation, Pain Management, Virginia Mason Hospital & Seattle
Medical Center

e Daryl, Fourney, M.D., Division of Neurosurgery, Royal University Hospital, Saskatoon,
Saskatchewan, CANADA

e Pradeep Suri, M.D., M.S., Associate Professor, University of Washington, Department of
Rehabilitation Medicine; Staff Physician, Division of Rehabilitation Care Services, VA Puget
Sound Health Care System; Investigator, Seattle Epidemiologic Research and Information
Center (ERIC), VA Puget Sound Health Care System

Specific responses pertaining to peer reviewer comments are included in Table 1.
Responses to public comment may be found in Table 2.

Full text of peer review and public comments follows in the Appendix.
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Table 1. Responses to Clinical and Peer Reviewers

Comment Response

Peer Review: James R. Babington, M.D.

Introduction,
Page 2, Policy
Context

While the FDA did place warning labels on the use
of epidural corticosteroid injections, this did not
constitute a significant change from the known
risks. The outcome of the working group
convened by the US FDA Safe Use Initiative did
make specific recommendations to mitigate the
risk of rare, but well-recognized complications of
epidural steroid injections (Benzon et al JAMA.
2015;313(17):1713-1714). Adherence to best
practices can help improve the safety profile of
any procedure, but is unlikely to “eradicate” it.
Imaging guidance is recommended for all cervical
spinal injections.

Noted, thank you.

Introduction,

Patients with subacute and chronic pain are part

Acute pain was not within the scope as

treatment for specific spinal conditions within the
context of a patient history and physical
examination that is supported with concordant

Page 3, of the review. Is there a specific reason why outlined by the State of Washington.

Population patients with acute pain <4 weeks duration are
excluded?

Background, |Background accurately describes the scope of the | Thank you for your comment. Some

general problem. Unfortunately, the text suggests that trials included in this technology
spinal injections have a role in the treatment non- | assessment report on spinal injections
specific spine pain. It does not address the for non-specific back pain. The intent
appropriate use of spinal injections. While non- | of mentioning non-specific spinal pain
specific low back pain does not have a high in the background is to acknowledge
correlation with imaging findings as described in |that there are clinical trials of spinal
van Tulder et al (Spine 1997; 22: 427-434), this is |injections on non-specific back pain.
not the patient population where injections Furthermore, the diagnoses in clinical
should be employed. Appropriate use of practice as well as in the clinical trials
injections, focuses on the treatment of patients  |for this condition is not always
with a history and physical exam that is supported | accurate.
by imaging findings. The inclusion of coverage
policies from other carriers is helpful as are
guidelines.

Report Spinal injection procedures are not indicated for | Thank you for your clinical perspective.

Objectives & |non-specific low back or neck pain. The disease |Please see response above.

Key and treatment paragraphs suggest that the use of

Questions, spinal injections may be applied in that patient

page 32 population. Spinal injections are a targeted
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Comment Response

anatomic abnormalities on imaging studies. Spinal
injections should be considered directed
procedures aimed at treating a defined
pathoanatomic etiology for pain.

Methods,
page 78,
Intervention

Although the analysis stratifies based on
condition, there are instances where the
condition is poorly defined in the primary paper.
The etiology for the symptoms is key in fully
understanding the response to any treatment.
Combining multiple etiologies for the painful
condition will lead to erroneous conclusions.
Additionally, myriad technical approaches are
employed and combined in the analysis for
efficacy. For example, image guidance is used in
some studies and not in others. Caudal,
interlaminar, and transforaminal techniques are
all combined in the analysis yet most practicing
interventional spine would agree that there are
vast differences between each. This is misleading
in developing a determination for efficacy.

Thank you for your comment.

Methods,
page 79,
Study Design

The use of only RCT to determine the efficacy
under KQ1 limits a comprehensive understanding
of the literature. Medical science routinely uses
RCTs to determine efficacy however there is a rich
level of experience and knowledge that is
obtained using other types of studies. To exclude
them is limiting significant information that is
routinely used to provide care to our patients.
The observation of outcome particularly in an
interventional/surgical area where randomization
cannot easily be performed should not be
discounted. Evidence based practice is the
integration of best research evidence, clinical
expertise, and patient’s values (Sackett DL, et al.
BMJ 1996; 312:71-2). To be good stewards of our
practice we need to ensure that inflexible rules do
not produce care that is management driven and
not patient centered (Greenhalgh T et al. BMJ
2014; 348: g3725).

Thank you for your comments

Well-conducted RCTs remain the
standard for evaluating the efficacy of
an intervention. Comparative
observational studies with concurrent
controls can be helpful in certain
situations when the outcome is “hard”
and quantitative, (e.g., evaluating
death). However, they are susceptible
to selection bias and confounding, and
have been shown to overestimate the
effectiveness of a treatment, especially
one based on subjective outcomes.
When ample RCTs are available, these
studies are used to provide the highest
level of evidence. When there is a lack
of RCTs to provide evidence on efficacy,
we look for comparative observational
studies with concurrent controls as the
next best level of evidence.

Methods,
page 80,
section 3.1.3

Regarding literature search, it would be helpful to
know which “reference lists of relevant studies”
and “several systematic reviews” were used.

The bibliographies of all included
articles were reviewed as were those of
the systematic reviews and HTAs listed

Spinal Injections: Draft Evidence Report - Comment& Response

Page 3 of 92




WA - Health Technology Assessment

February 12, 2016
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in Tables 3 and 4 (Section 2.5). We
have also updated the methods section
to state this more clearly.

Methods,
page 80,
section 3.1.3

Stage three a priori inclusion criteria are not
explicated.

Thank you for your comment. The
Inclusion/exclusion criteria are spelled
out in the section prior (3.1.2 on pages
78 and 79).

Methods,
page 82,
section 3.1.5

The determination of strength of evidence initially
seems straight forward and to be based on the
fact that the evidence results from a randomized
controlled trial. However, it appears that the SoE
can be up or downgraded based on a qualitative
assessment of risk of bias, consistency, directness,
precision, and publication bias. It is not entirely
clear how those factors are objectively applied
and weighted to influence the strength of
evidence that is ultimately reported.

Appendix D details the criteria and the
process used to determine risk of bias
and overall strength of evidence.
Detailed information on the risk of bias
for each individual study can be found
in Appendix E. The Appendix is
published as a separate document.
Further, the various SoE domains (with
information regarding upgrading or
downgrading) are now displayed in the
summary tables in both the Executive
Summary and Section 5 of the full
report.

Methods,
page 83,
section 3.1.6

It is challenging to accept that the Weighted
Mean Difference is an accurate estimate of
outcome for pain when the interventions are
significantly different in approach and medication
delivered.

Most trials presented results on pain in
terms of means. However, whenever
possible we performed analysis on
proportion of patients achieving either
pain or function success as defined by
the study authors (usually 50%
improvement). Results were similar
with either analysis.

Methods,
page 83,
section 3.1.6

Regarding, missing standard deviations were
other methods for imputing missing data sought
and did they yield a different result from using
other studies to estimate the values?

No, we only used the method described
in section 3.1.6 and did not do a
sensitivity analysis of other methods.

Results,
general

The detail presented is sufficient though it is an
enormous challenge to address the entire field of
spinal injections in a single report. The key
guestions are addressed though the conclusions
do not reflect the current state of practice. There
are no recommendations to address limitations in
the literature rather conclusions are drawn based
off of low quality primary studies.

Noted. The purpose of the review is to
summarize the evidence, not to make
clinical or policy recommendations.

Results, page
86, section

34 RCTs are assessed. The etiology includes
foraminal stenosis and disc degeneration which

Thank you for your comment. We
describe the patient populations and

Spinal Injections: Draft Evidence Report - Comment& Response
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4.1.2

are combined in assessment. Treatment included
non-image guided, ultrasound guided, and
fluoroscopically guided injections. Approaches
spanned caudal, interlaminar and transforaminal
techniques. Injectates included five different
medications. This analysis does not reflect
current practice standards and does not give
appropriate data to draw relevant conclusions
regarding efficacy.

their diagnoses as they are reported in
the studies. There was insufficient
evidence from study descriptions to
determine with certainty the cause of
the radicular symptoms. With respect
to approach, we stratified results by
injection approach in all the major
analyses. There were no clear and
consistent differences in efficacy when
trials were stratified by approach.
There was insufficient evidence to
determine effects of imaging guidance
because all trials of transforaminal
injections used imaging guidance while
only a few trials employing other
approaches used fluoroscopic guidance.

Results, page
92, section
414

Trials included a variety of etiologies for spinal
stenosis. Only three studies required
confirmation by MRI or CT scan for the presence
of spinal stenosis. Again myriad treatments and
techniques hamper the ability to make sound
conclusions.

There were 10 trials of lumbar stenosis.
Of these, eight required CT and/or MRI
confirmation of stenosis. Six of the 10
trials contributed to the meta-analysis
comparing ESI with control injections.
Of these six, four required imaging
confirmation. The only trials for which
imaging confirmation was unclear were
the two by Manchikanti et al. (Caudal
2012/2012/2008 and Interlaminar
2015/2012). We have corrected this
error, both in the report and in the
Appendix.

Results, page
94, ESI vs. disc
procedures

The MILD procedure is not a disc procedure. This
procedure addresses hypertrophic ligamentum
flavum via a percutaneous approach.

Thank you for your comment. We have
updated our report to expand the
comparison to disc or decompression
procedure.

Results, page
100, section
4.1.8

Epidural steroid injections are not indicated for
the treatment of sacroiliac joint pain. It should
read “sacroiliac joint injections” rather than
“epidural steroid injections”.

Thank you. We have made this change
throughout the report.

Conclusions

The results of this analysis are not sufficient to
detect differences between groups. The major
challenges are absence of quality basic clinical
evidence for these procedures using current
techniques, neglect of other sources of
information, and the heterogeneous nature of

Thank you for your comment. We
describe the patient populations and
their diagnoses as they are reported in
the studies. There was insufficient
evidence from study descriptions to
determine with certainty the cause of
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diagnosis and treatment approaches. The more
accurate assessment is that there is insufficient
high quality RCT data to reach a definitive
conclusion.

the radicular symptoms. With respect
to approach, we stratified results by
injection approach in all the major
analyses. There were no clear and
consistent differences in efficacy when
trials were stratified by approach.
There was insufficient evidence to
determine effects of imaging guidance
because all trials of transforaminal
injections used imaging guidance while
only a few trials employing other
approaches used fluoroscopic guidance.

Presentation
and
Relevancy

points are clearly presented. The focus and use of
only RCTs belies current practice. The report
emphasizes the rapid increase and overuse of
spinal injections while suggesting there is little
good evidence for injections in the treatment of
spine pain. The assessment of appropriate use of
spinal injections is important for public policy,
however the conclusions drawn erroneously
suggest that spinal injections are not relevant in
this treatment arena. Other well performed
studies have come to vastly different conclusions
than this report. Clinical experience in well-
selected patients suggests that this is a treatment
approach that provides significant benefit to
patients who have few other therapeutic options
and may be reasonable when used appropriately.

Conclusions | The only conclusion based on presumed high The comparison between treatments is
quality data was in the injections for the the comparison of interest. Noting that
treatment of lumbar stenosis. Interestingly, both groups improved and concluding
although there is no difference in “pain success” |that it was the injection (with or
or “function success” there was statistically without steroid) that caused the
significant improvement in both the treatment change is unwarranted, and fails to
and control arms of the trial cited here. This consider that subjective improvement
suggests that patients did improve with spinal in patients may result from factors
injection into the epidural space however there |other than the injection procedure.
was no significant difference in pain or function | Some of these factors include the
between the steroid and local anesthetic group. |natural course of the condition, the

effects of placebo, and measurement
error.

Overall The report is well structured and organized. Main | This report is consistent with the AHRQ

report published in 2015 and the well
done systematic review by Pinto et al.
2012. Also, please see Tables 3 and 4
which outline these and other various
systematic reviews and Health
Technology Assessments.

Quality of
Report

Fair

Thank you.
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Peer Review: Daryl Fourney, M.D.

Introduction,
general

The introduction provides an overview of the Thank you for your comment.

topic and highlights the increasing use (and
therefore cost) of spinal injections to treat neck
and back related pain, especially when there are
significant concerns about the efficacy and safety
of these procedures

Background,
general

The content of background information is
sufficient. The background raises the points
about new safety concerns from the FDA, and
new literature that addresses safety and
(particularly long term) effectiveness. Here is an
overview of the types of procedures, the
mechanism of action. Published guidelines are
reviewed as well as previous systematic reviews.
Finally, there is an overview of Medicare and
private insurance coverage policies.

Thank you for your comment.

Report
Objectives &
Key
Questions,
general

Objective was to update previous review. The key | Thank you for your comment.

guestions address all relevant questions regarding
safety and effectiveness, including analysis of
patient sub-populations which may ior may not
benefit from the intervention, the type of
intervention and the provider. As well direct and
comparative costs are questioned

Methods,
general

The inclusion/exclusion criteria for studies is
succinctly outlined in Table 6. New publications
were searched from 2010-2015 to supplement
the previous review. After exclusions, there were
120 new articles included. The strength of
evidence for studies was assessed using standards
as outlined on page 82. The method used is
consistent with the latest principles in evidence-
based medicine and has been accepted in
multiple peer-reviewed systematic reviews by the
authors. Strength of evidence for economic
studies is problematic, as outlined by the authors
on page 82, because standardized methods for
determining the strength of evidence for these
studies is not generally accepted. This affects key
question 4. Overall, the data abstraction method
was very rigorous and standardized.

Thank you for your comment.

Results,
general

There is a tremendous amount of detail provided, | Thank you for your comment.

but the authors have done a great job
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Comment Response

summarizing it in table form. A large number of
tables is required given the multitude of
comparisons for different techniques and length
of follow-up. The strength of evidence is listed for
each outcome assed. The authors have
presented the conclusions in an unbiased
manner. There is very little published in term of
cost effectiveness data, ad the authors have
summarized this well (page 147).

Conclusions, |The conclusions stated for individual studies Thank you for your comment.
general appears fair and unbiased. There are no overall

conclusions for policy based on the results of the

review.
Overall This is a very detailed, well written review Thank you for your comment.

Presentation |encompassing all relevant clinical and cost-related
& Relevancy |factors pertaining to therapeutic spinal injections.
Points are presented in a clear unbiased fashion.
Due to multiple comparison studies using
different techniques and follow-up time, there
are a large number of tables, but a certain level of
granularity is required so that different studies
are not lumped together inappropriately. |think
that the authors have achieved a good balance
here. This type of critical analysis is very
important for public policy given the growing
burden of chronic pain in society and the
associated costs of treatments which may or may
not be appropriate.

Quality of Superior. Thank you.

Report

From an In looking over your appendix, | noted that you See answers that correspond to the
email sent missed some relevant studies that should be numbered comments below:
separately considered in the data set:

1. Ghareman, A et al. The efficacy of 1. Itisthere —see Appendix pages
transforaminal injection of steroids for the 15, 31, 72,107, 248, 261, 312, and
treatment of lumbar radicular pain. Pain 316. Note that the spelling is
Medicine 2010; 11: 1149-1168. Ghahreman.

- | see it in the citation list as included (#86)
but don’t see where it shows up in the 2. Vad et al was excluded at review
tables. of title/abstract because it was not
a randomized trial. Though the

2. Vad, V et al. Transforaminal epidural steroid Vad et al study describes itself as a

injection in lumbosacral radiculopathy: a RCT, its methods state that
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prospective randomized study. Spine 2002;

27(1): 11-15.

- Doesn’t look like it was reviewed or
excluded.

3. Kennedy DJ et al. Comparative effectiveness
of lumbar transforaminal epidural steroid
injections with particulate versus
nonparticulate corticosteroids for lumbar
radicular pain due to intervertebral disc
herniation: a prospective randomized
double-blind trial. Pain Medicine 2014; 15:
548-555.

- Comparative effectiveness trial that shows
improvement in both groups, but no
significant difference except in number of
injections in nonparticulate group

4. MacVicarJ et al. The effectiveness of lumbar
transforaminal injection of steroids: a
comprehensive review with systematic
analysis of the published data. Pain Medicine
2013; 14: 14-28.

- Useful literature review

patients were assigned to
treatment by patient choice
("randomized by patient choice").
Consequently, this study was not
randomized and therefore
excluded.

3. We did not evaluate articles
comparing types of steroids (non-
particulate vs. particulate) with
respect to effectiveness. We did
look at the safety of
particulate/non-particulate
steroids, but no safety data were
presented in this article (Kennedy
DJ et al.).

4. MacVicar et al. was not a
systematic review; rather it was a
narrative review with no stated
inclusion/exclusion criteria. They
included a sampling of RCTs,
cohort studies and case series.

Peer Review: Pradeep Suri, M.D., M.S.

Specific comments

Introduction,
general

The overview is generally very thorough and
certainly adequate. The topic of the assessment
is important, and the clinical and policy relevance
are well defined.

Thank you.

Introduction,
page 1

Regarding the sentence, “In general, spinal
injections are indicated for average pain levels
greater than 6 on scale of 0-10; intermittent or
continuous pain causing functional disability; or
chronic pain that has failed to respond to more
conservative therapies.”, there is no universally
accepted cutoff for what level of pain on a NRS or
VAS is sufficient to warrant spine injections. |
would recommend this cut-off off 7/10 be
removed, or stated as specific to the sources cited
with qualification that there is no widely accepted
cutoff. This cutoff for pain is also mentioned on
page 49- “In general, epidural, facet joint, and

Thank you. After review, we agree that
this statement was included
erroneously; it has been removed from
the report in both places cited.
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sacroiliac joint injections are indicated for average
pain levels greater than 6 on scale of 0—10".

Introduction
page 44

2" paragraph from bottom of page- the word
‘face’ is written instead of ‘facet’

Thank you. We have corrected this
error.

Introduction,
page 50,
section 2.2.5

In this section it might also be mentioned that
there is an opinion among many clinicians that
particulate steroids have greater positive effects
than non-particulate steroids (although not
necessarily with clear evidence supporting this
view). Itis also held that the issue of particulate
vs. non-particulate steroids (and the greater risk
of particulate steroids for catastrophic AEs) is
greater with transforaminal epidurals, and is
either not present or is much lower with
interlaminar epidurals.

Thank you for your suggestion. We
have added a couple sentences to this
effect to the introduction and have
cited the following articles:

Cohen SP, Bicket MC, Jamison D,
Wilkinson |, Rathmell JP. Epidural
steroids: a comprehensive, evidence-
based review. Reg.Anesth.Pain.Med
2013; 38: 175-200.

Rathmell JP, Benzon HT, Dreyfuss P, et
al. Safeguards to prevent neurologic
complications after epidural steroid
injections: consensus opinions from a
multidisciplinary working group and
national organizations. Anesthesiology
2015;122:974-84.

Background,
general

The literature review and background is sufficient,
and clearly written.

Thank you.

Background,
page 45

| would recommend using alternate terminology
to replace the dated term ‘degenerative disc
disease’, which has been out of favor for some
time due to the near-ubiquitous nature of disc
degeneration in middle to older age adults. The
terminology ‘disease’ alone can be damaging for
patients to hear, and can reinforce illness
conviction and maladaptive pain beliefs. | would
recommend if possible to use the less polarized
term ‘disc degeneration’ as a substitute and to list
‘disc degeneration’ as a synonym if needed, or at
a minimum to acknowledge the limitations of the
term ‘degenerative disc disease’.

Thank you. The term ‘degenerative disc
disease’ has been changed to ‘disc
degeneration’ throughout the report as
recommended.

Background,
page 47

The epidural procedure descriptions on this page
underlie the conceptual rationale for why the
results of RCTs pertaining to these fundamentally
different procedures (ESI IL vs TF vs. caudal)
should not be pooled together in a meta-analysis.
See further comments on this below.

See response corresponding to your
comments below.
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Report
Objectives
and Key
Questions

The aims and questions clearly address relevant
policy and clinical issues, although some, such as
key question 3, seem well beyond the current
state of the scientific literature. The key
guestions are clearly defined.

Thank you.

Methods,
general

The method for identifying relevant studies is
rigorous in terms of the literature search,
evaluation of study quality, study characteristics,
and study risk of bias. The reviewers should
provide an explanation for why acute radicular
pain <4 weeks was a study exclusion criteria, since
ESls are sometimes done for intractable acute
radicular pain, especially when pain is very severe
and the only other option is surgery.

Thank you for your comment. Acute
pain was not within the scope as
outlined by the State of Washington.

Methods,
general

The methods for LOE are appropriate and clearly
explained.

Thank you.

Methods,
general

The data abstraction and analysis review are
generally adequate. However, various important
clinical criteria were not accounted for in terms of
classifying studies. In particular, various different
types of interventions were pooled togetherin a
manner that | believe to be inappropriate based
on clinical/conceptual reasons.

The review in various locations comments on
differences with respect to injection approaches
for ESI (such as TF vs. IL vs. caudal, pp 47-51), the
separation of fluoroscopic vs. non-fluoro guided
procedures, and control groups (e.g. ENSI vs. NEI),
which highlights very important conceptual and
technical distinctions between these procedures.
However, these distinctions were largely ignored
in the results summary/meta-analysis, and groups
were simply pooled with respect to these various
subgroups.

Thank you for your comment. Please
see responses to the specific subgroups
mentioned in the next three answers.

Methods,
general

Regarding injection approach: the 3 major ESI
procedures in the review (TF vs. IL vs. caudal) are
quite different from one another technically, as is
described in the document, and in my opinion
there is no compelling conceptual reason why
one should pool the results of these different
procedures. They are different procedures. The
risk factor profiles for the different ESI

We stratified results by injection
approach in all the major analyses such
that subgroup analyses are provided for
the different injection approaches.
There were no clear and consistent
differences in efficacy when trials were
stratified.

Spinal Injections: Draft Evidence Report - Comment& Response
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approaches are also conceptually different, based
on anatomic considerations. For instance, TF ESIs
(with particulate steroid) are most commonly the
procedure type implicated in the rare occurrence
of catastrophic ESI-related AEs resulting in
paralysis, with substantially lower risks for these
types of catastrophic AEs in IL or caudal ESls.
These conceptual reasons underscore why the
results should be presented separately via
approach, and not pooled in the texts, figures
and/or tables.

are pooled together in many of the figure/table
analyses. Some of the controls included in these
RCTs are believed to be ‘active controls’ with
various levels of short term effects. The putative
effects with these controls are generally stronger
for epidural injections than non-epidural
injections (the ENSI vs. NEI distinction), and there
are robust short-term benefits with steroid even
if placed outside the epidural space (a steroid vs.
no steroid distinction, irrespective of epidural vs.
non-epidural placement). The Bicket review (8)
cited in the paper refers to some of these issues,

Methods, Regarding fluoroscopic guidance: the lack of Thank you for your comment.
general fluoro guidance for a specific trial means that Use of fluoroscopic guidance in each
such a trial did not and could not confirm that trial was labeled in the meta-analyses
steroid was actually placed in the epidural space. |figures; one can visually inspect the
All of these trials without fluoro guidance could results between those trials with
therefore result in some misclassification of the | fluoroscopy and those without. All the
intervention itself (is actually steroid placed in the | trials of transforaminal injections used
epidural space?), and bias towards a null result imaging guidance and these results are
for those trials. The necessity for fluoro guidance |presented together in the stratified
is underscored by the 2015 US FDA guidelines to |analysis. There was insufficient
prevent neurologic complications that is evidence to determine effects of
described on pp. 57-58 (“Safeguards to Prevent imaging guidance because all trials of
Neurologic Complications after Epidural Steroid  |transforaminal injections used imaging
Injections (2015”). guidance and few trials of other
approaches used imaging guidance.
However, there were no clear
differences in effectiveness when trials
were stratified by the approach used
(as stated above).
Methods, Regarding the classification of control groups Thank you for this comment.
general (ENSI vs. NEI): these different types of controls Interpretation of indirect comparisons

are fraught with difficulty and must be
made with caution. There are 3 studies
that directly compare ENSI with NEI for
short term pain and function, and risk
of surgery. The two control groups are
nearly identical in all outcomes. We
have added this comparison in
Appendix BB.
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and calculates an indirect comparison of ENSI vs.
NEI that is suggestive of real differences (albeit
such differences were not seen in the 2 studies
illustrating direct comparisons).

Methods,
general

A distinction not commented on is the combining
of anesthetic control injections and saline/water
(without anesthetic) control injections into one
control group. For TF epidural injections of
anesthetic, and also for IL epidural injections of
anesthetic to a lesser degree, patients with
lumbosacral (LS) radicular pain will often be able
to discern when they have an epidural with
anesthetic, because an anesthetic-only epidural
will temporarily block radicular pain
corresponding with a specific nerve root,
depending on the placement of the injection. For
instance, a TF epidural injection of anesthetic
(without steroid) is very similar to a ‘selective
nerve root block’ (SNRB). In an SNRB, the
disappearance or relief of typical radicular pain
indicates the specific nerve root level of pain.
This would have differential effects on blinding
with a TF epidural with anesthetic, as compared
to a TF epidural performed with saline. This
argues against pooling the results of studies using
these two types of control injections, at least with
respect to very short-term outcomes. In
addition, there are many clinicians who believe
that anesthetic injections into the epidural space-
and elsewhere- can have therapeutic benefits
beyond the usual expected duration of anesthetic
effects, and beyond that seen with epidural
saline, albeit very short term.

Thank you for your comment. We
understand the theoretical basis for
this argument. However, the data from
the included studies do not support this
line of reasoning. For example, there
was no combining of controls in the
studies using the caudal or interlaminar
approaches in patients with
radiculopathy due to disc pathology
and or foraminal narrowing. All of
these studies comparing epidural
steroid plus anesthetic injection used
an anesthetic injection as the control.
In studies comparing epidural steroid
plus anesthetic injection using the
transforaminal approach, one study
included a saline control and an
anesthetic control (Ghahreman). The
study found no difference in the
response between the saline and
anesthetic control. In fact, the saline
control had a higher proportion of
patients achieve relief of pain at 1
month compared with the anesthetic
group, though this was not statistically
significant (19% vs. 7%). This result
would argue against the idea that an
anesthetic control group may benefit
from a differential effect as a result of
the loss of blinding.

There were four additional studies
using the transforaminal approach:
three used anesthetic with or without
saline as the epidural control (Tafazal
2009, Cohen 2012, Manchikanti 2014)
and one used saline alone as the
control epidural injection (Karppinen).
The one using saline alone reported no
difference in mean pain scores
compared with the epidural steroid
plus anesthetic, mean difference 0.12
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(95% Cl: -0.32, 0.56) on a 10-point pain
scale. Again, there is no evidence that
the effect of a control epidural injection
with anesthetic is different than a
control epidural injection without
anesthetic. Therefore we felt justified
in combining the results of studies
when the epidural injection control had
either saline alone or anesthetic with or
without saline.
Methods, Another important issue is the time frame of Thank you for your comment.
general follow-up used in the review. The shortest-term |We chose the 3 month cut-off to be
follow-up duration included in the review is <3 consistent with the original report and
months. This obscures our understanding of what | added a >12 month long-term period to
happens in the very short term (< 1 month) after |accommodate the growing body of
these procedures. This is particularly important follow-up literature. It is acknowledged
since the duration of effect for these procedures |that if there is any benefit from spinal
is often very short (often < 1 month), and the injections for radiculopathy due to disc
treatment effect would be expected to have pathology or foraminal narrowing, it is
mostly disappeared by 3 months. Not registering |in the short-term as demonstrated by
what happens in the very short term is part of our results (i.e., pain success); those
what creates this chasm between what from the Pinto systematic review
clinicians/patients observe in the immediate/very | (summarized in Table 3 of the report);
short-term, and what clinical studies pick up and those from the health technology
when the first follow-up assessmentis at a 3-12 |assessment by Chou (summarized in
month time frames. | would recommend a Table 4 of the report). However, in all
separation out of immediate/very short-term reports, the improvements were small
results (€1 month) from short-term results (2-3 relative to the comparison groups and
months). less than the proposed threshold for
clinically important change.
Methods, My comments as above pertain to the ‘Efficacy Thank you for your comment. Please
general Results’ and Table 1 beginning on page 5, and also | see comments above with respect to
pertain to figures 3-22 and their corresponding approach, procedure categories and
tables. Of note, statistical explanations for why fluoroscopy.
pooling is or is not justified are irrelevant due to
the conceptual reasons stated. To my knowledge,
statistical methods such as heterogeneity testing,
subgroup interactions, and the profile likelihood
method cannot address the conceptual problems
with pooling distinct procedural categories. I'd
recommend that the results be presented
separately by approach, with or without fluoro
guidance, etc.
Results, In general, the level of detail was excellent with | Thank you.
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instance, | wasn’t able to find the conclusions
regarding efficacy related to repeated spinal
injections, multilevel spinal injections, and
bilateral vs. unilateral spinal injections (key
question 1). | also can’t find any statement
regarding conclusions pertaining to treatment
modifiers by steroid particulate size (key question
3, page 77).

general the extensive results section. It is clear that

meticulous attention has been paid to many

aspects of the lit search, data collection, and

extraction.
Results, | can’t find clear statements regarding answers Thank you for identifying this omission.
general regarding 2 aspects of the 4 key questions. For We found no evidence that directly

addressed these issues. The following
was added to reflect this:

Section 4.1.16: Many studies included
repeat, multilevel, and bilateral
injections. However, like the previous
review, we did not find any studies that
compared repeat with single injections,
multilevel with one-level injections, or
bilateral with unilateral spinal
injections.

Section 4.3.1 at the end: We found no
studies evaluating the differential
efficacy and safety comparing steroid
particulate size.

Results, page
84

Regarding the sentences: “We assessed the
presence of statistical heterogeneity among the
studies by using the standard Cochran’s chi-
square test, and the magnitude of heterogeneity
by using the I statistic. When statistical
heterogeneity was present, we performed
sensitivity analyses by omitting obvious outliers,
and by conducting meta-analysis using the profile
likelihood method”

| do not specialize in conducting meta-analyses,
however, to my understanding the /° statistics
seem high throughout many of the meta-analyses
from the various figures. Outlier omission was
only done 2 or 3 times that | saw in the report.
More detail regarding how heterogeneity was
assessed and/or dealt with would seem important
in light of the high I’s. Also, the testing of the
subgroup interactions was not described.

When there was a large amount of
statistical heterogeneity, we first
looked to see if there were any obvious
outliers. If so, we repeated the analysis
excluding the outlier and compared the
results. In cases where there were no
obvious outlier, we repeated the
analysis excluding poor quality studies.
When an analysis only contained high
quality studies, we did sensitivity
analysis using the profile likelihood
method and compared results.

All sensitivity analyses yielded similar
conclusions to that of the primary
analyses and thus were not reported
further.

We clarified this method in the
methods section on page 84.

Results, page
87

Many of the trials included of IL (8/10) and caudal
ESI (5/6) for lumbar radiculopathy did not include
fluoroscopic guidance. As mentioned above, this
means that those trials did not and could not
confirm that steroid was placed in the epidural

Thank you for your comment. It is true
that very few of the studies using the IL
and caudal approaches used image
guidance. On the other hand, all of the
studies reporting transforaminal
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space. All of these trials could result in some
misclassification of the intervention itself, and
bias towards a null finding.

injections did so. As a result, there was
insufficient evidence to determine
effects of imaging guidance. However,
there were no clear differences in
effectiveness when trials were
stratified by the approach,
transforaminal versus other
approaches.

Results, page
87

Regarding the following sentence: ‘Pain
Improvement from Baseline’- “There was no
difference between epidural steroid injections
and epidural non-steroid injections with
anesthetic and or saline/water with respect to
improvement in pain scores at short-term (Figure
3, 15 trials, mean difference -0.46 (95% Cl: -0.97,
0.05)".

However, Figure 3 lists comparison groups
including both ENSI and NEls, in contrast to the
guoted statement. | believe the same
misstatement is made for other of the following
sentences from the paragraphs on p87-88 as well,
corresponding to Figure 5, Figure 6, Figure 8,
Figure 9, Figure 11, Figure 12, Figure 14, Figure
17, and so on.

Thank you for this observation. We
have corrected these to read
“...between epidural steroid injections
and control injections” throughout.

Results, page
87-88

The summary descriptions reference the Figures,
but should also probably reference the
appropriate Tables from p163-280.

The appropriate tables have been
referenced for the final report.

Results, page
92

Regarding the sentence: “Patients were included
if they had chronic function-limiting back and/or
leg pain or signs of neurogenic claudication; MRI
or CT confirmation of spinal stenosis was required
in three studies.”

If only 3 studies had MRI or CT confirmation of
spinal stenosis, the other studies are not actually
studies of interventions for symptomatic lumbar
spinal stenosis or lumbar spinal stenosis (it cannot
be known if patients have actual lumbar spinal
stenosis without MRI/CT/CT myelogram or
myelogram). They may be studies of claudication
or claudicatory-type pain, but cross-sectional
imaging is a sine qua non for diagnosis for lumbar
spinal stenosis or symptomatic lumbar spinal

After re-reviewing the inclusion criteria
for these study we found that 8/10 did
require CT and/or MRI confirmation of
stenosis. The only trials for which
imaging was unclear were the two by
Manchikanti et al. (Caudal
2012/2012/2008 and Interlaminar
2015/2012). We have corrected this
error, both in the report and in the
Appendix.
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stenosis.

Results, page
92

Regarding the sentences: “Due to the large
amount of heterogeneity (1°=55%), we excluded
one outlier trial (mean difference -0.81 compared
with all others ranging from -0.20, 0.30).
Excluding the outlier trial decreased statistical
heterogeneity, 1’=0%), reduced the overall point
estimate, mean difference 0.08 (95% Cl: -0.12,
0.28) but did not change the overall results.”

In Figure 18, the total heterogeneity appears to
be listed as 1°’=74%, not 55%. If this exclusion of
outliers was done based on heterogeneity, it is
unclear why similar checks for the reasons
underlying high total heterogeneity were not
done for other of the metaanalyses/figures
featured, given high I%s such as Figure 3 (1°’=97%),
Figure 4 (98%), Figure 5 (90%), and other figures
up to Figure 21.

When there was a large amount of
statistical heterogeneity, we first
looked to see if there were any obvious
outliers. If so, we repeated the analysis
excluding the outlier and compared the
results. In cases where there were no
obvious outlier, we repeated the
analysis excluding poor quality studies.
When an analysis only contained high
quality studies, we did sensitivity
analysis using the profile likelihood
method and compared results.

All sensitivity analyses yielded similar
conclusions to that of the primary
analyses and thus were not reported
further.

We clarified this method in the
methods section on page 84.

Results, page
92

4/10 of the ‘LSS’ trials did not use fluoroscopic
guidance, and for 2/10 the use of fluoro was
unclear. These trials did not and could not
confirm that steroid was placed in the epidural
space.

Thank you for your comment. Of the
10 trials evaluating ESI in lumbar spinal
stenosis, ESI was compared with a
control injection (n=7: Cuckler 1985, el
Zahaar 1991, Friedly 2014, Fukasaki
1998, Manchikanti 2012 & 2015
[interlaminar], Manchikanti 2008 &
2012 [caudal], Nam 2011); a
decompression procedure (n=1: Brown
2012), conservative care (n=1: Koc
2009) and etanercept (n=1: Ohtori
2012). Of the seven comparing ESI with
control injections, six contributed to
the meta-analysis (Fukusaki did not as
this trial only evaluated walking as an
outcome). Of the six contributing to
the meta-analysis, four used
fluoroscopic guidance and two did not
(Cuckler and el Zahaar). Both Cuckler
and el Zahaar only contributed to long-
term pain and surgery outcomes.
There was no evidence that outcome
was effected by fluoroscopic guidance.

Results,
Strength of

Table 1 and Table 2- for the final version of these
tables, it would be extremely helpful to cite the

The study citations have been added to
the Strength of Evidence Summary
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Evidence
Summary
Tables

publications (citation numbers) in the actual table
so they can be more easily looked up. In the
current form, it is impossible to quickly check the
details of what is in the table without spending
hours going back and forth to various parts of the
document.

Table 1, page 7: for the study cited as “No
difference between ESI and posterior ligament
injection of saline + oral gabapentin in pain or
function, or the likelihood of achieving pain
success”: | believe this is referring to the BM)J
2015 Cohen trial of ESI vs. gabapentin. This
should mention that the ESI intervention also
involved oral placebo pills as part of the
intervention.

For those interventions including ‘extra-articular’
injections, it would be good to clarify where in the
extraspinal structures these injections were
placed, even if as a table footnote.

Table 2 p 17: One of the rows under “Facet pain:
IASI versus Intra-articular control injection” lists
“More improvement in pain with ESI versus ENSI.”
| believe this was meant to state ‘more
improvement with intrarticular steroid than with
intraarticular nonsteroid

Table 3- Due to the conceptual distinction of AE
risk according to the ESI approaches (TF vs. IL vs.
caudal), it would be useful to have the Table 3
FDA AE reporting database events stratified by
injection approach. This is most pertinent
because the catastrophic AEs related to
particulate steroid use are believed to be most
pertinent to transforaminal ESls, and more rarely
a consideration in IL and caudal ESls (although to
my knowledge all ESI types have had case reports
of catastrophic AEs).

Regarding the cost-effectiveness results: these
are very clearly described, however the
description of Arden/Price 2006 should likely
state explicitly in the Executive Summary and

Tables, both in the Executive Summary
and Section 5 of the full report.

Correct. We have added “oral placebo
pills” to the description of the
intervention in the Strength of Evidence
Summary Tables.

Detailed information on each study,
including the interventions, is available
in the Study and Patient Characteristics
table in Appendix K.

Thank you for catching this error. We
have made the correction.

Thank you for your comment. While we
agree with you, the FDA report did not
provide information on injection
approach in the vast majority of AE
cases; unfortunately, this information
was rarely reported in the FAERS
database of adverse events. A
comment to this effect was added to
ensure clarity.
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Results sections that the trial did not use
fluoroscopic guidance, which might have efficacy
and cost implications.

Thank you for your comment.
Information regarding use of imaging
guidance has been added to both the
SoE tables and results sections for all
three included economic studies.

Results, page
108

There is a minor typo: “in one trial35,136l and”.

Thank you. We have corrected this
error.

Results, page
108

There are several citation issues on this page.

Thank you. We have corrected these
errors.

Results, pages

Tables 8 to 75 — It would be easier to navigate

Due to the similarity in the citations for

conducted with impeccable quality covering a
vast range of the pain interventional literature.
However, as stated above, based on conceptual
grounds | do not believe that the 3 different
epidural approaches are comparable sufficient to
allow pooling of data, nor is pooling of non-fluoro
guided interventions and fluoro-guided
interventions. . Also, the combining of all
outcomes <3 months seems inappropriate given
that the expected duration of effect of ESl is likely
substantially shorter for most patients. These
issues is enough for me to question the validity of
some of the efficacy-centered conclusions related
to key question #1, including those pertinent to
figures 3-29. That concern would be nullified if
the results were broken out along the lines of ESI
approach and fluoro guidance

The conclusions regarding key question #2 are

163-280 these tables if citation numbers were added so trials conducted by Manchikanti, et al.,
the reader can quickly ascertain what study is we have cited these studies at the
being referred to (there are many studies by the |bottom of each corresponding table.
same authors, for some of the authors listed in For the other trials, they are easily
the reference lists). This issue also pertains to the |found by name in the reference list,
earlier Tables, including Tables 1 and 2. which is in alphabetical order.

Regarding the Strength of Evidence
Tables, the citation numbers have been
added to all tables in both the
Executive Summary and the Full Report.
Conclusions | Please see my comments above. This review was | Thank you for your assessment. Please

see the responses above with respect
to the comments about approaches,
image guidance
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valid, but should be separated by epidural type to
have actual clinical or policy relevance

The conclusions for key questions #3 and #4 were
largely not affected by pooling and are valid.

Overall The review is well structured and organized, and |Thank you for your comment. See
Presentation |summarizes a tremendous amount of data comments above.

& Relevancy |concisely. Itis relevant to clinical medicine and
has policy indications. However, in the effort to
distill much data into concise messages, too much
combining of distinct procedural types has
occurred, per my descriptions above. | believe
this could be remedied by the simple suggestions
described above, separating out various aspects
of the data which have now been combined.
From what | have seen reported here, this would
likely not result in conclusions which are different
for the overwhelming number of comparisons
made, but those conclusions may be more valid.

Quality | would rate this report as superior regarding the |Thank you.
technical and methodologic aspects of the review
itself, excepting the decisions made with respect
to pooling data for different procedures and
with/without fluoro guidance.

Spinal Injections: Draft Evidence Report - Comment& Response Page 20 of 92



WA - Health Technology Assessment February 12, 2016

Responses To Public Comments

Spectrum Research is an independent vendor contracted to produce evidence assessment reports for the
Washington HTA program. For transparency, all comments received during the public comment periods
are included in this response document. Comments related to program decisions, process, or other
matters not pertaining to the evidence report are acknowledged through inclusion only.

This section responds to public comments from the following parties:

Draft Report

1. Gary Franklin, M.D., Office of the Medical Director, WA State Department of Labor and Industries

2. Judith A. Turner, Ph.D., Janna Friedly, M.D., Bryan Comstock, M.S., Jeffrey G. Jarvik, M.D., M.P.H.,
University of Washington

3. Steven R. Pollei, M.D., Medical Director, Center for Diagnostic Imaging, Federal Way and Lakewood,
WA

4. Brandon Messerli, D.0O., EvergreenHealth, Kirkland, WA; and on behalf of a Multi-society Pain
Workgroup

5. Belinda Duszynski, Senior Director or Policy and Practice, Spine Intervention Society, on behalf of a
multisociety (15) review committee

Specific responses pertaining to comments are included in Table 2.

Table 2. Response To Public Comments Received

Comment Response

Gary Franklin, M.D., Office of the Medical Director, WA State Department of Labor and Industries

Page 5. The strength of evidence of most of RCTs | Appendix D details the criteria and the process
Table 1. was downgraded to “low” or used to determine risk of bias and overall
“insufficient”. It would be helpful to strength of evidence (SOE). Detailed
provide some specific information about |information on the risk of bias for each
quality of the RCTs to justify the rating. individual study can be found in Appendix E.

The Appendix is published as a separate
document. Further, the various SOoE domains
(with information regarding upgrading or
downgrading) are now displayed in the
summary tables in both the Executive
Summary and Section 5 of the full report.

Page 78. It may not be appropriate to group and Thank you for your comment. With respect to
pool the studies with different control the epidural steroid intervention for
injections (different substances), because |radiculopathy due to disc pathology and or
the effect of an anesthetic injected into foraminal narrowing, 10 of the 11 studies in
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the epidural space, for example, is
different from that of saline/water at least
in a short term. The conclusion of a meta-
analysis could be different if the substance
in the control injections in the studies
changes. In the meta-analysis on page 87
and Figure 6, the substances in the control
injections were anesthetic and or
saline/water, dry needling. It was
concluded that “a greater proportion of
patients receiving epidural steroid
injections compared with epidural non-
steroid injections (ENSI) with anesthetic
and or saline/water achieved short-term
successful pain relief defined as 220%,
>50% or 100% pain reduction (Figure 6),
11 trials, RR 1.30 (95% Cl: 1.06, 1.58)".
Readers are not able to find out easily
what control substance was used in each
study from Figure 6 or the text. In
addition, in the above meta-analysis, ESI
in some studies contained not only steroid
but also an anesthetic (e.g., Cohen et al.,
2012; Ghahreman et al, 2010;
Manchikanti et al. 2012). This makes the
matter even more complicated. The way
of grouping comparators (control
injections) makes it very difficult to draw
appropriate conclusions. | wonder if you
can separate the studies with different
experimental injections (steroid alone or
steroid + anesthetic) and different control
injections (saline/water or anesthetic) in
your meta-analysis.

Fig 6 administered anesthetic with the steroid.
Dilke et al was the only study that
administered steroid without anesthetic. They
used an interlaminar approach and compared
it with a control injection of saline alone into
the interspinous ligament. We repeated the
analysis in Fig 6 leaving out Dilke and this did
not change the results.

In the remaining 10 studies in Fig 6, one study
(Ghahreman 2010) used a transforaminal
approach and included a saline control and an
anesthetic control. This study found no
difference in the response between the saline
and anesthetic control in a direct comparison.
The remaining nine studies all used control
injections with anesthetic.

To explore the question concerning the effect
of a control injection with and without
anesthetic, we conducted an additional
analysis on short-term pain and function
stratified by the presence and absence of an
anesthetic in the control injection group (see
Appendix BB). There was no statistical
difference between the control groups with
and without anesthetic, though the epidural
steroid group fared better against the
anesthetic group than the saline group. These
results (direct and indirect) would argue
against the idea that there is a differential
effect between an anesthetic control injection
and a non-anesthetic control injection.
Therefore we felt justified in combining the
results of studies both in Fig 6 and elsewhere
when the epidural injection control had either
saline alone or anesthetic with or without
saline.

299, Figures
3-24.

Control” in the Forest plots are very
helpful. However, the placement of the
labels in the plots is not consistent. For

Page 107. | “Details on studies excluded after full text | The Appendix is published as a separate
review are available in the Appendix C”. document.
But Appendix C is not found in the
document.

Page 281- |The labels of “Favors ESI” and “Favors Our calculations consistently used the control

as the referent group. For continuous
variables, we subtracted the improvement in
the treatment group from the improvement in
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example, “Favors ESI” is on the left side of
the plot in Figure 11, but it is on the right
in Figure 12. It would be helpful to
rearrange the Forest plots so that “Favors
ESI” is either on the left or the right side
throughout the report.

the control group. In the case where the
treatment group improved more, the effect
size was negative (to the left side of the plot).
For proportions, we calculated the relative
risk. Inthe case where the treatment group
improved more, the effect size was greater
than 1 (to the right side of the plot). While the
figure labels are not consistently on one side,
we were consistent with keeping the control
group as the referent group. This is also
consistent with the AHRQ report (2015).

Judith A. Turner, Ph.D., Janna Friedly, M.D., Bryan Coms
University of Washington

tock, M.S., Jeffrey G. Jarvik, M.D., M.P.H.,

examined a large number (21) of potential
predictors and multiple (6) outcomes
because we wanted to be exhaustive and
comprehensive in our search. We did not
find that any baseline patient

Executive |We recommend adding a citation for each | Thank you for your suggestion. We have
Summary, |study listed in the table. added citation numbers for all studies listed in
Table 4 the Strength of Evidence Tables.
Executive |Itis unclear to which study/studies the Thank you for your comment. The full version
Summary, |Table 4 footnotes 1 and 2 refer. We of the Strength of Evidence tables are now
Table 4 believe that the Table 4 footnotes would |included in the Executive Summary. These
be more helpful if they were clearly linked |tables include the domains evaluated (risk of
to the relevant individual studies and bias, inconsistency, indirectness, imprecision)
more specific in terms of the issues and whether the evidence was upgraded or
relevant to bias in addressing the question | downgraded based on each. Footnotes are
of whether epidural corticosteroid used to provide explanations for up- o