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Background: Multiple randomized controlled trials (RCTs) and systematic reviews have been
conducted to summarize the evidence for administration of local anesthetic (lidocaine) alone or
with steroids, with discordant opinions, more in favor of equal effect with local anesthetic alone
or with steroids.

Objective: To evaluate the comparative effectiveness of lidocaine alone and lidocaine with
steroids in managing spinal pain to assess superiority or equivalency.

Study Design: A systematic review of RCTs assessing the effectiveness of lidocaine alone
compared with addition of steroids to lidocaine in managing spinal pain secondary to multiple
causes (disc herniation, radiculitis, discogenic pain, spinal stenosis, and post-surgery syndrome).

Methods: This systematic review was performed utilizing Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) for literature search, Cochrane review criteria,
and Interventional Pain Management Techniques-Quality Appraisal of Reliability and Risk of Bias
Assessment (IPM-QRB) to assess the methodologic quality assessment and qualitative analysis
utilizing best evidence synthesis principles, and quantitative analysis utilizing conventional and
single-arm meta-analysis.

PubMed, Cochrane Library, US National Guideline Clearinghouse, Google Scholar, and prior
systematic reviews and reference lists were utilized in the literature search from 1966 through
December 2019. The evidence was summarized utilizing principles of best evidence synthesis on
ascale of 1to 5.

Outcome Measures: A hard endpoint for the primary outcome was defined as the proportion
of patients with 50% pain relief and improvement in function. Secondary outcome measures, or
soft endpoints, were pain relief and/or improvement in function. Effectiveness was determined
as short-term if it was less than 6 months. Improvement that lasted longer than 6 months, was
defined as long-term.

Results: Based on search criteria, 15 manuscripts were identified and considered for inclusion
for qualitative analysis, quantitative analysis with conventional meta-analysis, and single-arm
meta-analysis. The results showed Level I, moderate evidence, for short-term and long-term
improvement in pain and function with the application of epidural injections with local anesthetic
with or without steroid in managing spinal pain of multiple origins.

Limitations: Despite 15 RCTs, evidence may still be considered as less than optimal and further
studies are recommended.

Conclusion: Overall, the present meta-analysis shows moderate (Level Il) evidence for epidural
injections with lidocaine with or without steroids in managing spinal pain secondary to disc
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1.0 INTRODUCTION

Chronic spinal pain is widespread and disabling,
consuming a significant proportion of health care
expenditures, which has been estimated to be $134.5
billion per year in 2016 in the United States (1,2). While
numerous modalities of treatments are provided in
managing spinal pain, both conservative and interven-
tional, including surgery, epidural injections continue
to be one of the commonly employed interventional
procedures in managing spinal pain (3-6). Despite mul-
tiple systematic reviews with randomized controlled
trials (RCTs) (7-25), and favorable, cost-effectiveness
analysis studies (26-31), the declining utilization of epi-
dural injections in managing chronic spinal pain (3-6)
has been seen with discordant opinions of effectiveness
(7,20-23,25).

COVID-19 has affected the United States leading to
a national emergency concerning both health care and
economic impact, propelling the country into a genera-
tional recession (32-36). COVID-19 is a serious worldwide
iliness leading to numerous deaths in various countries,
including the United States. Infections and deaths have
been increasing rapidly; from 200 deaths on March
18 to over 100,000 in the United States at the end of
May 2020. The United States, nationally and each state,
individually, has taken numerous precautions to miti-
gate the risk of COVID-19 and reduce the death rate.
Consequently, many medical practices and hospitals
have come to a standstill with the stoppage of elective
surgeries. Thus, recovery after the COVID-19 pandemic
to impact many types of health care, and specifically
multiple elective surgeries. Consequently, multiple
guidelines have been developed and published in con-
junction with the reopening America and the restarting
elective surgeries (37-40). Shah et al (41) published risk
mitigation/stratification strategies along with guid-
ance for interventional pain physicians. One of the is-
sues pertains to the effect of steroids on the risk from
COVID-19 infection with the need to avoid steroids or
using them at the lowest dosage (41). However, other
guidelines have advocated the use of lower dose or the
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herniation, spinal stenosis, discogenic pain, and post-surgery syndrome based on relevant, high-quality
RCTs. Results were similar for lidocaine, with or without steroids.

Key Words: Chronic spinal pain, epidural injections, local anesthetic, lidocaine, steroids, active control

use of non-particulate steroids (39,40). In addition, Jha
et al (42) have shown in their survey, designed primarily
to study burnout, the devastating effect of COVID-19
on interventional pain management practices, with
approximately 95% reductions in procedure volume. In
addition, “steroid distancing” has been advocated with
intraarticular injections by orthopedic surgeons (43,44).

The use of epidural injections with local anesthetic
dates back to 1901 (45-50), the addition of steroids is a
more recent phenomena and dates back only to 1952
(45,50-63). The data related to the effectiveness of lo-
cal anesthetic with or without steroids also extends to
various types of other spinal injections, including facet
joint interventions (8,45,50,52-63). Multiple random-
ized trials and systematic reviews assessing the role
of epidural injections with local anesthetics with or
without steroids have resulted in discordant conclu-
sions in managing spinal pain (9-23,30,31,50). How-
ever, these discordant conclusions are based on various
challenges faced in the conduct of systematic reviews
and meta-analysis either with placebo injected into
active structures, placebos injected into the epidural
space, or injection of local anesthetics without steroids
(9-23,30,31,45,50,52-63). Thus, there is a lack of under-
standing of placebo control, differences between active
versus placebo control studies, as well as misinterpre-
tation of evidence, and finally conflicts/confluence of
interest (7,8,11,13,14,20,23,25,32).

The previous systematic reviews by Pinto et al (25),
Chou et al (23), and Cochrane Collaboration review
by Oliveria et al (20) converted all active-control tri-
als utilizing local anesthetic with or without steroids
into placebo control trials, invalidating conclusions
of manuscript authors and the reviews themselves
(20,23,25). In contrast, other systematic reviews per-
formed with appropriate analysis utilizing 2-arm meta-
analysis (7,9,10,13,14,50), have shown lack of significant
superiority.

Epidural steroid injections have been widely
utilized in managing chronic spinal pain, started just
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a decade after the discovery of the potency of their
anti-inflammatory effect in the 1940’s by Philip Hench
(55,64). Beyond spinal conditions and intraarticular
injections, steroids have also been extensively used for
multiple other chronic painful conditions (45,56). In clin-
ical practice, most steroid injections are combined with
local anesthetics in clinical settings (45,56). The logic is
that steroids should prolong the anti-inflammatory ef-
fect (57-59), whereas local anesthetic acts immediately
and also reduces the discomfort of the injection itself.
Thus far, there is no evidence that steroid injections
are disease-modifying agents (62) nor that they have a
direct effect on pain generation or transmission, with
the exception of inflammatory conditions such as rheu-
matoid arthritis.

Corticosteroids are commonly used in epidural
injections, intraarticular injections, and other nerve
blocks. Corticosteroids, structurally and pharmacologi-
cally, are similar to the endogenous hormone, cortisol,
with various functions like anti-inflammatory, immuno-
suppressive, antiproliferative, and vasoconstrictive ef-
fects. Anti-inflammatory effect is crucial and it is essen-
tial to determine if in fact the patient has inflammation,
whereas immunosuppressive effects are important as
they may increase the risk of COVID-19 infection (64,65).
To date, no studies demonstrating an anti-inflammatory
role of steroids or the differentiation of inflammatory
radiculopathies from noninflammatory radiculopathies
(62). Thus far, the primary argument in favor of epidural
steroids has been that they were more effective in pa-
tients with increased cerebrospinal fluid protein levels,
which indicated inflammatory radiculopathy (62).
However, these criteria, have never been applied pro-
spectively, and have been considered similar to other
putative criteria of inflammatory radiculopathy (62).
Contrary to the theory of an anti-inflammatory effect
of steroids, methylprednisolone also has been described
to possess reversible, local anesthetic effect, which may
be the reason why methylprednisolone may be more ef-
fective than other particulate or nonparticulate steroids
(64). Further, it also has been shown that lower dose
will reduce the duration of adrenal suppression, while
intensity of the suppression is the same with full dose of
40 mg of triamcinolone or with 20 mg of triamcinolone
(65,66). In contrast, the proposed mechanism of long-
lasting effects of local anesthetics based on the altera-
tion of nociceptive input, the reflex mechanism of af-
ferent fibers, the self-sustaining activity of the neurons
and the pattern of central neuronal activities, has been
demonstrated in multiple studies (67-79). Adding to this

debate, studies also have shown that the addition of
corticosteroids to a local anesthetic failed to provide
any additional benefit in nerve infiltration for lumbar
disc herniation (72). To further complicate the assess-
ment of the effectiveness of steroids, the addition of
either sodium chloride solution or dextrose exhibited
pain relief and also increased the duration of effect of
epidural steroid injection (50,63).

Contrary to the role of steroids, there is signifi-
cant evidence of the effectiveness of local anesthetic
alone in an overwhelming proportion of patients
with chronic spinal pain. The demonstration of such
evidence was shown with bupivacaine (50) and also
with lidocaine in other studies (7-15), will facilitate the
appropriate provision of care for spinal and non-spinal
interventions in managing chronic pain especially in
this era of more clinicians embracing “steroid distanc-
ing.” Thus, to increase the understanding of the effect
of local anesthetic (lidocaine) alone or with steroids in
the epidural space, we have undertaken this systematic
review and meta-analysis to assess the effectiveness of
local anesthetic (lidocaine) alone compared to addition
of particulate steroids.

2.0 MEeTHODS

Methodology for this systematic review and meta-
analysis included utilizing guidance from the Institute
of Medicine (IOM) (80), Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) (81),
methodologic quality assessment (82,83), and grading
of evidence (84).

2.1 Eligibility Criteria

Eligibility criteria included all relevant RCTs with
reporting of appropriate outcomes, with at least 6
months data. The studies must have been performed in
patients suffering with chronic spinal pain.

In this systematic review and meta-analysis, all ap-
proaches to the epidural space were utilized including
caudal, lumbar, cervical, and thoracic interlaminar epi-
durals, and lumbar transforaminal epidural injections.
Patient must have received either lidocaine alone or a
combination of lidocaine with steroids.

2.2 Data Sources

All manuscripts published in English language or
with English translation, providing appropriate man-
agement with outcome evaluations were considered for
inclusion. Searches were performed from the PubMed
and Cochrane Library from 1966 to December 2019.
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2.3 Search Strategy

The search terminology was as follows:

(CCCCCccCccccc«(chronic low back pain) OR chronic mid
back OR upper back pain) OR chronic neck pain) OR disc
herniation) OR discogenic pain) OR herniated lumbar
discs) OR nerve root compression) OR lumbosciatic pain)
OR postlaminectomy) OR lumbar surgery syndrome)
OR radicular pain) OR radiculitis) OR sciatica) OR spi-
nal fibrosis) OR spinal stenosis) AND ((((((((((epidural
injection) OR epidural steroid) OR epidural perineural
injection) OR interlaminar epidural) OR intraarticular
corticosteroid) OR nerve root blocks) OR periradicular
infiltration) OR transforaminal injection) OR cortico-
steroid) OR methylprednisolone) OR bupivacaine)))
AND ((meta-analysis [pt] OR randomized controlled
trial [pt] OR controlled clinical trial [pt] OR random-
ized controlled trials [mh] OR random allocation [mh]
OR double-blind method [mh] OR single-blind method
[mh] OR clinical trial [pt] OR clinical trials [mh] OR
(“clinical trial” [tw]) OR ((singl* [tw] OR doubl* [tw] OR
trebl* [tw] OR tripl* [tw]) AND (mask* [tw] OR blind*
[tw])) OR (placebos [mh] OR placebo* [tw] OR random*
[tw] OR research design [mh:noexp])))..

2.4 Data Collection and Analysis

2.4.1 Data Collection Process

Search criteria for selection of the manuscripts,
inclusion of the appropriate studies in the assessment,
risk of bias assessment, methodologic quality evidence
synthesis process was developed independently in an
open standardized manner. Any disagreements were
discussed by two authors and an additional third au-
thor. All issues were resolved and agreed upon by the
full writing group. Conflicts of interest with respect to
authorship or if reviewer was one of the authors, the
author/reviewer did not participate in the review of the
manuscript or methodologic quality assessment.

2.4.2 Outcome of the Studies

The primary outcome parameter, described as the
hard parameter, was significant pain relief and func-
tional status improvement defined as at least 50%,
whereas, the secondary outcome measures, or soft
measures, were either pain relief or functional status
improvement alone with change of 50% from baseline
or change in the pain scores of at least 3 points. Any
relief of 6 months or less was considered as short-term
and 12 months or longer was considered as long-term
improvement.

2.5 Data Synthesis and Analysis

2.5.1 Risk of Bias of Individual Studies

The risk of bias assessment was conducted by Co-
chrane Review criteria (82) and quality of individual
manuscripts was conducted by Interventional Pain
Management techniques -- IPM - QRB for randomized
trials (83).

After the appropriate risk of bias assessment, stud-
ies meeting inclusion criteria of less than 5 were consid-
ered as low quality. Studies meeting inclusion criteria
of 5 to 8 were considered as moderate quality, whereas
studies meeting the inclusion criteria of 9 to 13 were
considered as high quality.

For methodological quality, the IPM-QRB criteria
for randomized trials were utilized showing studies
with scores of less than 16 being considered as low
quality, studies scoring from 16 to 31 considered as
moderate quality, and studies scoring from 32 to 48
were considered as high quality.

2.5.2 Analysis and Grading of Evidence

Analysis of evidence was performed utilizing quali-
tative and quantitative analysis. Qualitative analysis was
performed utilizing best evidence synthesis, modified
and collated from multiple available criteria, including
Cochrane Review criteria and United States Preventive
Services Task Force (USPSTF) criteria as illustrated in
Table 1 (84).

2.6 Qualitative and Quantitative Analysis
Qualitative analysis utilizing best assessment for
strength of evidence was performed based on RCTs and
meta-analysis available from this review.
Quantitative analysis or meta-analysis was per-
formed utilizing conventional methodology, as well as
single arm analysis.

2.6.1 Qualitative Analysis

Qualitative analysis of the evidence was performed
based on the best evidence synthesis modified and
collated from multiple available criteria, including Co-
chrane review criteria and USPSTF criteria as illustrated
in Table 1 (84). The analysis was conducted using 5
levels of evidence ranging from strong to opinion- or
consensus-based. The results of best evidence as per
grading was utilized.

2.6.2 Meta-Analysis or Quantitative Analysis
For dual arm or conventional meta-analysis soft-
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Table 1. Qualitative modified approach to grading of evidence.

Level I Strong

Evidence obtained from multiple relevant high quality randomized controlled trials for effectiveness

Level 11 Moderate

Evidence obtained from at least one relevant high quality randomized controlled trial or multiple relevant
moderate or low quality randomized controlled trials

Level III | Fair

Evidence obtained from at least one relevant high quality nonrandomized trial or observational study
with multiple moderate or low quality observational studies

Level IV | Limited

Evidence obtained from multiple moderate or low quality relevant observational studies

Level V

Consensus based

Opinion or consensus of large group of clinicians and/or scientists for effectiveness as well as to assess
preventive measures, adverse consequences, and effectiveness of other measures.

Adapted from: Manchikanti L, et al. A modified approach to grading of evidence. Pain Physician 2014; 17:E319-E325 (84).

ware Review Manager (Rev Man 5.4) was used (The
Cochrane Collaboration, May 2020). For pain and func-
tionality improvement data, the studies were reported
as the standardized mean differences (SMD) with 95%
confidence intervals (Cl). Data were plotted with using
forest plots to evaluate treatment effects. Heterogene-
ity was interpreted through 12 statistics.

For single arm meta-analysis software Comprehen-
sive Meta-analysis version 3.0 was used (Biostat Inc.,
Englewood, NJ).

For pain and functionality improvement data, the
studies were reported as the Mean differences (MD)
with 95% Cl.

Data were plotted with using forest plots to evalu-
ate treatment effects. Heterogeneity was interpreted
through 12 statistics.

3.0 REesuLts

3.1 Study Selection

Figure 1 shows a flow diagram of the study selec-
tion as recommended by PRISMA (81).

Following the appropriate search criteria, after
assessing multiple manuscripts for inclusion, 15 manu-
scripts were identified for inclusion (85-99). These in-
cluded a total of 15 studies, of which 4 were caudal
(85-88), 2 were lumbar transforaminal (98,99), 5 were
lumbar interlaminar (89-92,99), 4 were cervical inter-
laminar (93-96), and one was thoracic interlaminar (97).

3.2 Methodological Quality Assessment

A methodological quality assessment of the RCTs
meeting inclusion criteria was carried out utilizing Co-
chrane review (82) criteria and IPM — QRB (83) criteria as
shown in Tables 2 and 3 (85-98).

3.3 Study Characteristics
A description of the various studies included is
shown in Table 4.

The methodological quality assessment was of high
quality for 14 of 15 studies based on the Cochrane re-
view criteria (Table 2) and IPM-QRB criteria (Table 3).

Manchikanti et al conducted 4 caudal trials (85-88),
3 lumbar interlaminar epidural trials (89, 91,92), 5 cervi-
cal/thoracic interlaminar epidural trials (93-97), and one
lumbar transforaminal epidural trial (98). They used an
identical protocol in each study: an active control design
with a 2-year follow-up in 12 of 13 studies. These stud-
ies evaluated the effectiveness of epidural injections in
2 groups: one group received a local anesthetic only
and the other group received a local anesthetic with
a steroid. In these studies, the treatment diagnoses
included; disc herniation, discogenic pain without facet
joint or sacroiliac joint pain, central spinal stenosis, and
post-surgery syndrome.

Ghai et al (90) conducted a study to compare the
effectiveness of epidural injections of local anesthetic
alone to epidural injections of local anesthetic with
steroid using a parasagittal interlaminar approach for
managing chronic low back pain and lumbosacral ra-
dicular pain. They concluded that using a parasagittal
interlaminar approach and the addition of steroid to
local anesthetic for epidural injections may provide
superior effectiveness in terms of extent and duration
of pain relief for managing chronic low back pain with
unilateral lumbosacral radicular pain, even though, lo-
cal anesthetic alone also was effective.

Friedly et al (99,100) conducted a large study
with a poorly conducted complicated design, which
was not practical, with high volume glucocorticoid
steroid injection, but low volume lidocaine alone
injections. They provided interlaminar epidural injec-
tions with lidocaine of 1-3 mL, 0.5% to 1%, whereas
either interlaminar or transforaminal epidural injec-
tions with 1-3 mL of 0.25% to 1% of lidocaine. In
addition to this, glucocorticoid was added in rather
high doses in the group for glucocorticoid as much as
60-120 mg of triamcinolone, 6-12 mg of betametha-
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Computerized and manual search of
literature and contacts with the
Experts = 3,550

Articles excluded by title and/or abstract

n=3,456

Potential articles

n=94

Abstracts reviewed

n=94

Abstracts excluded
n=36

Full manuscripts reviewed

n=58

Manuscripts considered for inclusion

n =18

Manuscripts not meeting inclusion
criteria

n=3

Manuscripts meeting inclusion criteria
n=15

Caudal =4
Lumbar Transforaminal = 2
Lumbar Interlaminar =5
Cervical Interlaminar = 4
Thoracic Interlaminar =1

lidocaine with steroids in managing spinal pain.

Fig. 1. Flow diagram illustrating published literature evaluating epidural injections utilizing either lidocaine alone or

sone, and 60-120 mg of methylprednisolone. There
was no equivalency in these doses. Administrations
were highly variable based on practice patterns.
There were a total of 200 patients in each group.
However, interlaminar approach with lidocaine alone
was 139 compared to 143 in the groups with steroids
and 61 had transforaminal lidocaine alone, whereas
57 had transforaminal lidocaine with glucocorticoids
with extremely high doses. The study period lasted 6

weeks. The authors failed to assess the most common
parameter, i.e., 50% improvement, with pain and
physical function and the proportion of the patients.
After 6 weeks, the analysis has taken inappropriate
patterns without separation of interlaminar and
transforaminal and with large crossover of the pa-
tients. Thus, it became an observational study. Fur-
ther, repeat injections were very infrequent. During
the first 6 weeks, only 76 patients (38%) in lidocaine
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Table 2. Methodological quality assessment of randomized trials utilizing Cochrane review criteria.

Manchikanti
etal (85)

Manchikanti
etal (86)

Manchikanti
etal (87)

Manchikanti
etal (88)

Manchikanti | Ghai et
etal (89) al (90)

Manchikanti
etal (91)

Manchikanti
etal (92)

Manchikanti
etal (93)

Randomization

adequate Y Y Y

Y Y Y Y Y

Concealed
treatment Y Y Y
allocation

Patient blinded Y Y Y

Care provider
blinded

Outcome assessor
blinded

Drop-out rate
described

All randomized
participants
analyzed in the
group

Reports of the
study free of
suggestion of Y Y Y
selective outcome
reporting

Groups similar at
baseline regarding
most important Y Y Y
prognostic
indicators

Co-interventions
avoided or similar

Compliance
acceptable in all Y Y Y

group

Time of outcome
assessment in all Y Y Y
groups similar

Are other sources
of potential bias Y Y Y
likely

Score 11/13 12/13 11/13 12/13

11/13 10/13 11/13 11/13 12/13

Y = Yes; N = No; U = Unclear

Source: Furlan AD, Malmivaara A, Chou R, Maher CG, Deyo RA, Schoene M, Bronfort G, van Tulder MW; Editorial Board of the Cochrane
Back, Neck Group. 2015 Updated Method Guideline for Systematic Reviews in the Cochrane Back and Neck Group. Spine (Phila Pa 1976) 2015;

40:1660-1673 (82).

alone group, and 80 patients (40%) in corticosteroid
plus lidocaine group received a second injection. None
of them received 3 injections. It is not a practical ap-
proach. In addition, during 6 to 12 weeks, 91 patients
(47.2%) in lidocaine alone received one injection and
26 patients (13.5%) received 2 injections, while none
received 3 or more. During the same period, in cor-
ticosteroid and lidocaine group, 67 patients (34.7%)

received one injection and 28 or 14.5% received 2
injections. Finally, from 12 weeks to 12 months, over
66% did not receive any additional injections. Only
12 or 6.6% in lidocaine alone group, and 16.4% or
31 in corticosteroid plus lidocaine group received one
additional injection 12.6% and 13.8% with lidocaine
alone or lidocaine with steroids received 3 or more
injections. Overall, very few patients received more

www.painphysicianjournal.com
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Table 2 (cont.). Methodological quality assessment of randomized trials utilizing Cochrane review criteria.

Manchikanti et Manchikanti et Manchikanti et Manchikanti et Manchikanti et Friedly et al
al (94) al (95) al (96) al (97) al (98) (99)

Randomization adequate Y Y Y Y Y Y
Concealed treatment allocation Y Y Y Y Y N
Patient blinded Y Y Y Y Y N
Care provider blinded Y Y Y Y Y N
Outcome assessor blinded N N N N N N
Drop-out rate described Y Y Y Y Y Y
All randqmized participants v Y Y v Y v
analyzed in the group
Reports of the study free of
suggestion of selective outcome Y Y Y Y Y N
reporting
Groups similar at baseline regarding
most important prognostic N N N Y N Y
indicators
Co-interventions avoided or similar Y Y Y Y Y Y
Compliance acceptable in all group Y Y Y Y Y N
Time of outcome assessment inall v Y v v Y v
groups similar
Are other sources of potential bias v Y Y Y Y N
likely
Score 11/13 11/13 11/13 12/13 11/13 6/13

Y = Yes; N = No; U = Unclear

Source: Furlan AD, Malmivaara A, Chou R, Maher CG, Deyo RA, Schoene M, Bronfort G, van Tulder MW; Editorial Board of the Cochrane
Back, Neck Group. 2015 Updated Method Guideline for Systematic Reviews in the Cochrane Back and Neck Group. Spine (Phila Pa 1976) 2015;

40:1660-1673 (82).

than 3 injections. This is not a common practice.
Generally, responsive patients receive one injection
once in 3 months, that is at least 4 injections if they
are not responding in therapeutic phase, and 2 to
judge in the diagnostic phase. Further, analysis was
not very clear. There was no analysis performed with
proportion of patients obtaining 50% or greater
relief. Further, there was no analysis separately pro-
vided for lumbar interlaminar epidural injections
compared to transforaminal epidural injections. They
also reported significant side effects because of the
high dose steroids in the steroid group. Based on the
strictest criteria, this manuscript did not meet inclu-
sion criteria. However, to avoid criticism, this manu-
script was utilized in the analysis, which essentially
showed similar effectiveness with lidocaine alone or
lidocaine with steroids and significant effectiveness
from baseline to follow-up periods utilizing mean
improvement with leg pain intensity and disability
index. Overall, despite a multitude of issues related

to the study, this can be considered as a positive study
which shows lidocaine alone is also effective, similar
to with steroids, and also provides basis that it is not
a placebo.

Finally, their conclusion was that epidural injec-
tions of corticosteroid plus lidocaine offered no benefit
from 6 weeks to 12 months beyond that of injection of
lidocaine alone. Further, they also opined that repeated
injections of either type offered no additional long-
term benefit if injection in the first 6 weeks did not
improve pain. While this was affirmed by Manchikanti
et al in multiple manuscripts (85-89,91-98), lack of ef-
fectiveness was contradictory. If they consider a 2-point
change in leg pain intensity as significant difference
and their results showed that leg pain intensity was
reduced by a minimum of 2.2 + 2.9 to 2.9 + 3.1, the
study presented a successful outcome rather than lack
of outcome with similar effects of lidocaine alone and
lidocaine with steroids.
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3.4 Meta-Analysis

Meta-analysis was performed utilizing conven-
tional dual-arm analysis and a single-arm analysis of all
the studies meeting inclusion criteria.

3.4.1 Pain and Function at 6 Months

3.4.1.1 Dual-Arm Meta-Analysis

As demonstrated in Fig. 2, there were 15 studies
(85-99) which provided results eligible for analysis of
spinal pain and functional improvement using numeric
rating scale (NRS) and Disability Index after 6 months.
Conventional and dual arm meta-analysis showed
no statistical significance between the 2 groups at 6
months follow-up [SMD -0.14 (-0.64, 0.36), P = 0.59]..

As shown in Fig. 2B, no statistical significance for
functional status and improvement between the 2 groups
at 6 months follow-up [SMD -0.10 (-0.57, 0.37), P = 0.68].

3.4.1.2 Single-Arm Meta-Analysis

Singe-arm meta-analysis was performed for lido-
caine alone and lidocaine with steroids for pain relief
utilizing data from 15 studies as shown in Fig. 3 (85-99).

Figure 3A shows changes from baseline at 6 months
in patients with spinal pain treated with lidocaine with
4.16-point decrease. Figure 3B shows changes from
baseline at 6 months in patients with spinal pain treat-
ed with lidocaine and steroids with 5.5-point decrease.

Figure 3C demonstrates changes from baseline
at 6 months in patients with spinal pain treated with

Heterogeneity: Tau®= 0.87; Chi*= 342.58, df= 13 (P = 0.00001); P = 96%
Test for overall effect: Z= 0.54 (P = 0.59)

Std. Mean Difference

Study or Subgroup SD Total Mean SD ‘lotal Weight IV, Random, 95% Cl _Year IV, Random, 95% CI
Manchikanti et al. 2012 [88] -35 70 -37 08 7.2% 0.23[0.10,057] 2012 i
Manchikanti et al. 2012 [94] -4.5 El 1 30 -43 04 30 6.7% -1.97 [2.60,-1.35] 2012 -

Manchikanti et al. 2012 [86] -38 08 50 -34 08 50 71% -0.50 [D.88,-0.10] 2012 e
Manchikanti et al. 2012 [87] -39 049 60 -42 05 60 7.2% 0.41 [0.05,0.77] 2012 —
Manchikanti et al. 2012 [85] -42 09 60 -43 06 60 7.2% 013[0.23,049] 2012 T=
Manchikanti et al. 2013 [83] -44 04 &0 -4 0B 1] 7.2% -0.78 [1.15,-0.41] 2013 m—
Manchikanti et al. 2013 [92] -41 01 60 -41 03 1] 7.2% 0.00 [-0.36,0.36] 2013 1T
Manchikanti et al. 2014 [98] -56 08B 60 -41 08 =11] 71% -2.11 [-2.56,-1.66] 2014 pr—

Manchikanti et al. 2014 [89] -41 08 60 -55 0 60 Mot estimable 2014

Manchikanti et al. 2014 [95] -43 05 60 -41 05 60 7.2% -0.40 [D.76,-0.04] 2014 =
Manchikanti et al. 2014 [97] -44 0B 55 -43 05 55 7.2% -0.18 [0.56,0.19] 2014 -1
Manchikanti et al. 2015 [81] -44 08 G0 -42 07 60 7.2% -0.26 [0.62,010] 2015 ==

Ghai etal. 2015 [30] -3.55 045 69 -4.95 025 69 6.8% 3.82([3.26,4.39) 2015 —
Friedly et al. 2017 [99] -39 04 177 -37 038 182 7.4% -0.51 [F0.72,-0.30] 2017 e
Manchikanti et al. 2018 [96] -4.2 0.3 58 -4.3 054 58 7.2% 0.23[0.14,059] 2018 ™

Total (95% CI) 989 994 100.0% -0.14 [-0.64, 0.36]

Fig. 2A. Change in pain level using Numeric Rating Scale (NRS) at 6 months

ot
M
[=]
s

Favours [LA] Favours [LAS]

Heterogeneity: Tau®= 0.76;, Chi*= 309.49, df=13 (P = 0.00001); #= 96%
Test for overall effect Z= 0.41 (P = 0.68)

Fig. 2B. Change in functionality using Disability Index at 6 months.

LA LAS Std. Mean Difference Std. Mean Difference
Study or Subgrou, Mean  SD Total Mean SD Total ht IV, Random, 95% Cl_Year IV, Random, 95% CI
Manchikanti et al. 2012 [85] 137 27 60 -142 22 60 7.2% 0.20 -0.16, 0.56] 2012 ™
Manchikanti et al. 2012 [86] 126 31 55 <112 36 55 7.2% -0.41 [-0.79,-0.04] 2012 —
Manchikanti et al. 2012 [87] -121 25 B0 -141 1.2 L1} 7.2% 1.01 [0.63, 1.39] 2012 —
Manchikanti et al. 2012 [88] -13.3 24 70 -132 35 70 7.2% -0.03 [-0.36, 0.30] 2012 = il
Manchikanti et al. 2012 [94] -16 0.4 30 157 1.2 30 6.9% -0.33-0.84,0.18] 2012 i
Manchikanti et al. 2013 [92] 153 03 60 -14.8 1] [:11] Mot estimable 2013
Manchikanti et al. 2013 [93] -158 01 60 -1339 08 [:11]} 6.8% -3.31 [-3.87,-2.76] 2013 —
Manchikanti et al. 2014 [89] -142 18 60  -16.1 1 B0 7.1% 1.24 [0.85, 1.64] 2014 —_
Manchikanti et al. 2014 [95] -15.2 08 60 -144 11 60 7.2% -0.79 [F1.16,-0.42] 2014 m—_==
Manchikanti et al. 2014 [97] 152 11 55 -154 17 55 7.2% 014 [-0.24,0.51] 2014 T
Manchikanti et al. 2014 [98] 147 18 60 137 13 60 7.2% -0.61 [-0.98,-0.24] 2014 =
Ghal etal. 2015 [90] -11.55 1.15 69 -13.25 08 69 7.1% 1.64 [1.25, 2.02] 2015 -
Manchikanti et al. 2015 [91] -159 04 B0 -15.7 2 B0 7.2% -0.14 [-0.50, 0.22] 2015 IR T
Friedly etal. 2017 [99] -18.25 55 177 -154 52 182 74% -0.16 [-0.37,0.05] 2017 =
Manchikanti et al. 2018 [96] -14.6 1.47 58 -146 1.48 58 7.2% 0.00 -0.36, 0.36] 2018 -1
Total (95% CI) 994 999 100.0% -0.10 [-0.57, 0.37]

- .
B N

2
Favours [LA] Favours [LAS]

conventional dual-arm analysts.

Fig. 2. Changes in spinal pain levels and functionality using Numeric Pain Rating scales (NRS) and disability scales (24-2B)
from baseline at 6-month follow-up of pain and function in patients treated with lidocaine or lidocaine with steroids utilizing
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Study name Statistics for each study Difference in means and 95% CI
Difference  Standard Lower
in means error Variance limit  limit Z-Value p-Value

Manchikanti et al. 2012 [85] -4.200 0.900 0810 -5964 -2436 -4667  0.000
Manchikanti et al. 2012 [86] -3.800 0.800 0640 -5368 -2232 4750 0.000
Manchikanti et al. 2012 [87] -3.800 0.900 0810 -5664 -2136 -4333 0.000
Manchikanti et al. 2012 [88] -3.500 0.900 0810 -5264 -1736 -3.889  0.000
Manchikanti et al. 2014 [89] -4.100 0.800 0640 -5668 -2532 -5125 0.000
Ghai et al. 2015 [90] -3.550 0.450 0203 -4432 -2668 -7.889 0.000
Manchikanti et al. 2015 [91] -4.400 0.800 0640 -5968 -2832 -5500 0.000
Manchikanti et al. 2013 [82] -4.100 0.100 0010 -4296 -3.004 -41.000 0.000
Manchikanti et al. 2013 [93] -4.400 0.400 0180 -5184 -3616 -11.000 0.000
Manchikanti et al. 2012 [94] -4.500 0.100 0010 -4696 -4.304 -45000 0.000 o
Manchikanti et al. 2014 [95] -4.300 0.500 0250 -5280 -3.320 -8.600 0.000
Manchikanti et al. 2018 [96] -4.200 0.310 0096 4808 -3582 -13.548  0.000
Manchikanti et al. 2014 [97] -4.400 0.600 0360 -5576 -3224 -7.333  0.000

Manchikanti et al. 2014 [28] -5.600 0.600 03680 6776 -4.424 -9.333 0.000 o
Friedly et al. 2017 [99] -2.600 0.230 0053 -3051 -2149 -11.304  0.000 =
-4.165 0.062 0004 -4287 -4.043 -66.956 0.000
Hetetogeneity Tau-squared -8.00 -4.00 0.00 4.00 8.00

Tau tandard
Q-value i [Q] Povalue [-aquared Squawed  Emor  Vaiance  Tau

) " nomn 1M naz nows nnm nEs

Fig. 3A. Change in pain score level using Numeric Rating Scale (NRS) from baseline at 6 months in patients treated with lidocaine with single arm analysis.

Study name Statistics for each study Difference In means and 95% CI

Difference Standard Lower Upper

In means error Varlance  limit limit Z-Value p-Value

Manchikanti et al. 2012 [85] -4.300 0.600 0360 -5476 -3.124 -T.167 0.000
Manchikanti et al. 2012 [86] -3.400 0.800 0640 -4968 -1832 -4.250 0.000
Manchikanti et al. 2012 [87] -4.200 0.500 0.250 -5.180 -3.220 -8400  0.000
Manchikanti et al. 2012 [88] -3.700 0.800 0640 -5268 -2.132 -4625  0.000
Manchikanti et al. 2014 [89] -5.500 0.0 0,000 -5502 -5498 -5500.000 0.000
Ghai et al. 2015 [90] -4.950 0.250 0063 -5440 -4460 -19.800 0.000
Manchikanti et al. 2015 [91] -4.200 0.700 0490 -5572 -2828 -6.000 0.000
Manchikanti et al. 2013 [92] -4.100 0.300 0090 -4688 -3512 -13667 0.000
Manchikanti et al. 2013 [93] -4.000 0.600 0360 -5.176 -2.824 -6.667 0.000
Manchikanti et al. 2012 [94] -4.300 0.100 0010 449 -4.104 43000 0.000
Manchikanti et al. 2014 [25] ~4.100 0.500 0.250 -5.080 -3.120 -8200 0.000
Manchikanti et al. 2018 [96] -4.300 0.540 0292 -5358 -3.242 -7.963  0.000
Manchikanti et al. 2014 [97] -4.300 0.500 0250 -5280 -3320 -8.600 0.000
Manchikanti et al. 2014 [98] -4.100 0.800 0640 -5668 -2532 -5125  0.000
Friedly et al. 2017 [99] -2.700 0.210 0.044 -3112 -2288 -12857 0.000
-5.500 0.0 0.000 -5502 -5498 -5500.242 0.000

Heterogeneity Tau-squared *.00 0.00 400 200
Tau Standard
Q-value  df () P-value |-squared Squared  Emor Variance  Teu
40248 " 0000 96520 108 mz 1237 1.046
Fig. 3B. Change in pain score level using Numeric Rating Scale (NRS) from baseline at 6 months in patients treated with lidocaine + steroids with single arm
analysis.
Study name Statistics for each study Difference in means and 95% CI
Difference Standard Lower Upper
in means error Variance  limit  limit ZValue p-Value
Manchikanti et al. 2012 [85] -13.700 2.700 7290 -18992 -B408 -5074 0.000 ——r—
Manchikanti et al. 2012 [86] -12.600 3100 9610 -18676 -6524 -4.065 0.000 e e—
Manchikanti et al. 2012 [87] -12.100 2500 6250 -17.000 -7.200 -4.840 0.000 e B ]
Manchikanti et al. 2012 [88] -13.300 2.400 5760 -18.004 -B596 -5542 0.000 e T o
Manchikanti et al. 2014 [89] -14.200 1.900 3.610 -17.924 10476 -7474 0.000 el —
Ghai et al. 2015 [20] -11.550 1.150 1.323 -13.804 -9.296 -10.043 0.000 L ™ o
Manchikanti et al. 2015 [91] -15.900 0.400 0.160 -16.684 -15.116 -39.750 0.000 (=]
Manchikanti et al. 2013 [92] -15.300 0.300 0,090 -15.888 -14.712 -51.000 0.000 (=]
Manchikanti et al. 2013 [93] -15.800 0.100 0.010 -15.996 -15.604 -158.000 0.000 o
Manchikanti et al. 2012 [94] -16.000 0.400 0.160 -16.784 -15.216 -40.000 0.000 O
Manchikanti et al. 2014 [95] -15.200 0.900 0.810 -16.964 -13.436 -16.889 0.000 =
Manchikanti et al. 2018 [96] -14.600 1470 2161 -17.481 -11.719 -9.932 0.000 o
Manchikanti et al. 2014 [97] -15.200 1.100 1.210 -17.356 -13.044 -13.818 0.000 e
Manchikanti et al. 2014 [98] -14.700 1.900 3.610 -18.424 10976 -7.737 0.000 —{—
Friedly et al. 2017 [99] -16.250 1.700 2890 -19.582 12918 -9.559 0.000 e ™
15715 0.088 0.008 -15.888 -15.542 -178.048 0.000 '
Setaagansiy Tamraquared 22.00 A1.00 0.00 11.00 22.00

Tau Standsrd
Q-value di[0) Povaslue laquared Sguared  Emor  Vadance  Tau
Fak.r) 1“4 0ose e 0130 0234 0055 043%

Fig. 3C. Change in functional level using Disability Index from baseline at 6 months in patients treated with lidocaine.
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Difference in means and 95%CI

Study name Statistics for each study
Standard Lower Upper
in means error Variance  limit lirmit ZNalue p-Value
Manchikanti et al. 2012[B5] -14.200 2200 4840 -18512 9888 6455 0.000 1
Manchikanti et al. 2012[85] -11.200 3600 12960 -1825 4144 3111 0.002
Manchikanti et al. 2012[87) -14.100 1200 1440 -16452 -11748 -11.750  0.000 e
Manchikanti et al. 2012[88] -13.200 3.500 12250 -20060 -6.340 3™ 0.000 — —
Manchikanti et al. 2014 [83] -16.100 1.000 1000 -18060 -14140 -16.100  0.000 ——
Ghai et al. 2015 [90] -13.250 0.900 0810 -15014 -11486 -14722 0000 T
Manchikanti et al. 2015[91] -15.700 2,000 4000 -19620 -11.780 7850  0.000 ——
Manchikanti et al. 2013[92] -14.800 0.001 0.000 -14.802 -14.738-14800.000  0.000 o
Manchikanti et al. 2013[93] -13.900 0.800 0640 -15468 -12332 -17.375 0.000 T
Manchikanti et al. 2012[84] -15.700 1.200 1440 -18052 -13.348 -13.083  0.000 ——
Manchikanti et al. 2014 [95] -14.400 1.100 1210 -16556 -12244 -13.091 0.000 T
Manchikanti et al. 2018[96] -14.600 1.480 2190 -17.501 -11699 9865  0.000 ——
Manchikanti et al. 2014 [97] -15.400 1.700 2890 -18732 -12068 9059 0000 e —
Manchikanti et al. 2014 [38] -13.700 1.300 1690 -16248 -11.152 -10.538 0.000 b "
Friedly et al. 2017 [99] -15.400 1.600 2560 -18536 -12.284 9625 0.000 ™ e
-14.800 0.001 0.000 -14.802 -14.798-14800.059  0.000 !
Halorogenslly | -22.00 -11.00
Tou
Q-value o [Q) Povskee I-squared Squaed  Emor  Vaionce  Tau
a4z " D@0z 0000 0o 03 nos D000

Fig. 3D. Change in functional level using Disability Index from baseline at 6 months in patients treated with lidocaine + steroids.
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arm analysis.

Fig. 3. Changes in spinal pain levels and functionality using numeric pain rating scales (NRS) and disability scales from
baseline at 6 month follow-up of pain and function in patients treated with lidocaine or lidocaine with steroids utilizing single-

Test for overall effect: Z= 0.68 (P = 0.50)

Fig. 4B. Change in functionality using Disability Index at 12 months.

-1 1
Favours [LA] Favours [LAS]

LA LAS Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean _ SD Total Mean SD Total Weight IV, 95% Cl_Year v, 95% CI
Manchikanti et al. 2012 [85] -4 08 60 -43 1 60 6.7% 0.31 F0.05, 0.67] 2012 —
Manchikanti et al. 2012 [86]) -35 049 50 -33 1.2 50 6.6% -0.19 [0.58, 0.21] 2012 -1
Manchikanti et al. 2012 [87] -37 049 60 -41 06 (1] 6.7% 0.52[0.16, 088 2012 —_—
Manchikanti et al. 2012 [88) -3.3 09 70 -36 08 70 6.7% 0.35[0.02, 0.68) 2012 “'—
Manchikanti et al. 2012 [94] -43 03 30 -42 03 30 6.4% -0.33}-0.84,018] 2012 —
Manchikanti et al. 2013 [92) -43 02 &0 -4 0.4 B0 6.7% -0.94 -1.32,-0.56] 2013 ==
Manchikanti et al. 2013 [33]) -42 05 [:11] -4 06 [:11] 6.7% -0.36 [-0.72,0.00] 2013 "
Manchikanti et al. 2014 [89] -42 08 60 -46 02 60 6.7% 0,68 [0.31,1.05] 2014 e
Manchikanti et al. 2014 [95]) -42 04 B0 -4 06 [:11]) 6.7% -0.38 [F0.75,-0.03) 2014 =
Manchikanti et al. 2014 [97] -44 05 55 -445 05 55 6.7% 010 [F0.27,0.47] 2014 -
Manchikanti et al. 2014 [98] -44 07 60  -41 07 B0 6.7% -0.43F0.79,-0.06] 2014 e
Ghai etal. 2015 [90] =36 07 69  -54 04 69 6.4% 3.14 [2.64, 364] 2015 ——
Manchikanti et al. 2015 [91) -43 09 60 -43 08 B0 6.7% 0.00 F0.36, 0.36] 2015 T
Friedly et al. 2017 [99] -28 025 174 -26 02 180 6.9% -0.88 1.10,-0.66) 2017 b
Manchikanti et al. 2018 [96] -43 035 58 -42 063 58 67% -019[0.56,017] 2018 =T
Total (95% CI) 986 992 100.0% 0.08 [-0.33, 0.50]
Heterogeneity: Tau® = 0.63; Chi* = 276.74, df = 14 (P < 0.00001}; F= 95% + -+ 5 3 1
Test for overall effect Z= 039 (P = 0.69) Favours [LA] Favours [LAS]
Fig. 4A. Change in pain level using Numeric Rating Scale (NRS) at 12 months.

LA LAS Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Manchikanti et al. 2012 [85] =137 314 60 -148 22 B0 6.7% 0.40[0.04,076] 2012 —
Manchikanti et al. 2012 [86] =123 34 55 -11.2 32 55 6.7% -0.33 [-0.71,0,05] 2012 =
Manchikanti et al. 2012 [87] -121 27 B0 -139 1.4 B0 6.7% 0.83[0.46,1.21] 2012 S
Manchikanti et al. 2012 [88] =126 2.4 70 126 25 70 6.7% 0.00 [-0.33,0.33] 2012 e
Manchikanti et al. 2012 [94] 16 02 30 -153 13 30 65% -0.74 [1.27,-022] 2012
Manchikanti et al. 2013 [92] -158 0.5 B0 -142 1.2 B0 6.6% -1.73F2.16,-1.31] 2013 —
Manchikanti et al. 2013 [93] =158 04 60 -141 09 B0 6.5% -2.43[290,-1.85 2013 ——
Manchikanti et al. 2014 [85] -144 2.2 60 -16.6 1 B0 6.7% 1.28[0.89,1.67] 2014 —
Manchikanti et al. 2014 [95] =156 11 B0 -142 07 B0 6.6% -1.51 [1.92,-1.10] 2014 —
Manchikanti et al. 2014 [97] -155 08 55 -16.3 22 55 6.7% 0.48[0.10,0.86] 2014 —
Manchikanti et al. 2014 [98] -15.2 241 60 -135 1.3 B0 6.7% -0.97 [1.35,-0.59] 2014 ———
Ghai etal. 2015 [90] =113 089 69 -134 115 69 6.6% 202[1.61,243] 2015 ——
Manchikanti et al. 2015 [91] 16 041 60 -16.1 2 B0 67% 0.07 [-0.29,0.43] 2015 1T
Friedly et al. 2017 [99] -1625 65 174 -167 & 180 6.9% 0,07 [-0.14,028 2017 =
Manchikanti et al. 2018 [96] =153 1.55 58 -15 117 58 6.7% -0.22 [-0.58,0.15] 2018 p—
Total (95% CI) 991 997 100.0% -0.18 [-0.69, 0.34] -*
Heterogeneity; Tau®= 0.99; Ch®= 416.09, df= 14 (P = 0.00001); "= 87% + t ) + t

Fig. 4. Changes in spinal pain levels using numeric pain rating scales (NRS) and disability scales from baseline at 12-month
follow-up of pain and function in patients treated with lidocaine or lidocaine with steroids utilizing dual-arm analysis.
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lidocaine with 15.71-point decrease. Figure 3D shows
changes from baseline at 6 months in patients with
spinal pain treated with lidocaine and steroids with a
14.8-point decrease.

3.4.2 Pain and Function at 12 Months

3.4.2.1 Dual-Arm Meta-analysis

There were 15 studies (85-99) which provided re-
sults eligible for analysis of spinal pain improvement
using NRS and Disability Index after 12 months (Fig. 4).
Analysis showed no statistically significant difference
between the 2 groups at 12 months follow-up [SMD
0.08 (-0.33, 0.50), P = 0.69] in pain relief (Fig. 4A).

Analysis showed no statistically significant differ-
ence between the 2 groups at 12 months follow-up

[SMD -0.18 (-0.69,0.34), P = 0.50] in functionality (Fig.
4B).

3.4.2.2 Single-Arm Meta-analysis

Singe-arm meta-analysis was performed for lido-
caine alone and lidocaine with steroids for pain relief
and Disability Index utilizing data from 15 studies as
shown in Fig. 5 (85-99).

Figure 5A shows changes from baseline at 12
months in patients with spinal pain treated with li-
docaine with a 3.96-point decrease. Figure 5B shows
changes from baseline at 12 months in patients with
spinal pain treated with lidocaine and steroids with a
3.99-point decrease.

Figure 5C shows change in Disability Index from
baseline at 12 months in patients with spinal pain

Study name ‘Statistica for each study Difference in means and 95% CI
Difference  Standard Lower Upper
in means error Variance  limit limit Z-Value p-Value
Manchikanti et al. 2012 [85] -4.000 0.900 0810 -5784 -2236 -4444  0.000
Manchikanti et al. 2012 [86]  -3.500 0500 0810 -5264 -1736 -3888  0.000
Manchikanti et al. 2012 [87] -3.700 0.900 0810 -5484 -1936 -4111 0.000
Manchikanti et al. 2012 [88]  -3.300 0500 0810 -5084 -1536 -3667  0.000
Manchikanti et al. 2014 [89] -4.200 0.800 0640 -5768 -2632 -5250 0.000
Ghai et al. 2015 [90] -3.600 0.700 0450 -4.972 -2228 -5.143 0.000
Manchikanti et al. 2015 [91) 4,300 0900 0810 -60B4 -2536 -4.778  0.000
Manchikanti etal. 2013 [92]  -4.300 0200 0040 -4652 -3.908 -21.500  0.000
Manchikanti et al. 2013 [93] 4,200 0500 0250 -5180 -3220 -B400  0.000
Manchikanti et al. 2012 [94] -4.300 0.300 0090 -4888 -3712 -14333 0000
Manchikanti et al. 2014 [95] =4.200 0.400 0160 -4.984 -3416 -10500  0.000
Manchikanti et al. 2018 [96] -4.300 0.350 0123 -4.986 -3614 -12286  0.000
Manchikanti et al. 2014 [97]  -4.400 0500 0250 -5380 -3420 -B.800  0.000
Manchikanti et al, 2014 [98]  -4.400 0700 0490 -5772 -3028 -6286  0.000
Friedly et al. 2017 [39] 2,800 0250 0063 -3280 -2310 -11.200  0.000 -
-3.960 0.108 0012 4171 -3749 -36798  0.000
-8.00 -4.00 0.00 4.00 8.00
Hetmogenety Tau-squared
T Standard
Ovalue [0 Povshos eguaed Gquared oo Vesance Tau
e AL o8 51003 onr o om2 0aEs
Fig. 5A. Change in pain score level using Numeric Rating Scale (NRS) from baseline at 12 months in patients treated with lidocaine.
Study name Statistics for each study Difference in means and 95% CI1
Difference  Standard Lower Upper
in means error  Variance limit  limit Z-Value p-Value
Manchikanti et al. 2012 [85] -4.300 1.000 1.000 -6.260 -2340 -4.300 0.000
Manchikanti et al. 2012 [86] -3.300 1.200 1440 -5652 -0948 -2.750 0.006
Manchikanti et al. 2012 [87] -4.100 0.600 0.360 -5276 -2924 -6833 0.000
Manchikanti et al. 2012 [88] -3.600 0.800 0.640 -5.168 -2032 -4.500 0.000
Manchikanti et al. 2014 [89] -4.600 0.200 0.040 -4.992 -4208 -23.000 0.000 -k
Ghai et al. 2015 [90] -5.400 0.400 0.160 -6.184 -4616 -13.500  0.000 ——
Manchikanti et al. 2015 [91]  -4.300 0.800 0640 -5868 -2732 -5375  0.000
Manchikanti et al. 2013 [92)  -4.400 0.400 0.160 -5.184 -3616 -11.000 0.000
Manchikanti et al. 2013 [83]  -4.000 0.600 0360 -5.176 -2.824 -6667  0.000
Manchikanti et al. 2012 [94]  -4.200 0.300 0090 -4788 -3612 -14000  0.000
Manchikanti et al. 2014 [95] -4.000 0.600 0.360 -5.176 -2.824 -6.667 0.000
Manchikanti et al. 2018 [96] -4.200 0.630 0.397 -5435 -2965 -6.667 0.000
Manchikanti et al. 2014 [97] -4.450 0.500 0.250 -5430 -3470 -8.900 0.000
Manchikanti et al. 2014 [98] -4.100 0.700 0490 -5472 -2728 -5.857 0.000
Friedly et al. 2017 [99] -2.600 0.210 0.044 -3.012 -2188 -12.381 0.000 L]
-3.991 0.104 0.011 -4.194 -3788 -38.488 0.000
i s -8.00 -4.00 0.00 4.00 8.00
Tau Standsed
Qvalve (0] Poalue lsquaed Squared  Ewes  Vassnce  Tau
@ " 0000 TIEM o 0450 0xa LLe]
Fig. 5B. Change in pain score level using Numeric Rating Scale (NRS) from baseline at 12 months in patients treated with lidocaine + steroids.
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Study name Statistics for each study Difference in means and 95% CI
Difference Standard Lower Upper
in means error Variance limit  limit Z-Value p-Value
Manchikanti et al. 2012 [85] =13.700 3.140 9.860 -19.854 -7.546 -4.363 0.000 — f——
Manchikanti et al. 2012 [86] =12.300 3.400 11.560 -18.964 -5.636 -3618 0.000 e o p—
Manchikanti et al. 2012 [87] -12.100 2700 7290 -17.392 -6808 -4481 0.000 ] —
Manchikanti et al. 2012 [88] -12.600 2400 5760 -17.304 -7.896 -5250 0.000 e Jep—
Manchikanti et al. 2014 [89] =14.400 2200 4.840 -18.712 -10.088 -6.545 0.000 e j—
Ghai et al. 2015 [90] =11.300 0.900 0.810 -13.084 -9.536 -12.556 0.000 =
Manchikanti et al. 2015 [91] -16.000 0.100 0.010 -16.196 -15.804 -160.000 0.000 o
Manchikanti et al. 2013 [92] -15.800 0.500 0.250 -16.780 -14.820 -31.600 0.000 Lm ]
Manchikanti et al. 2013 [93] -15.800 0.400 0.160 -16.584 -15.016 -39.500 0.000 O
Manchikanti et al. 2012(94]  -16.000 0.200 0.040 -16392 -15608 -80.000  0.000 o
Manchikanti et al. 2014 [95]  -15.600 1.100 1210 -17.756 -13.444 -14.182  0.000 =
Manchikanti et al. 2018 [96] -15.300 1.550 2403 -18338 12262 -9.87T1 0.000 b ¥
Manchikanti et al. 2014 [97] -15.500 0.800 0640 -17.068 -13932 -19.375 0.000 =
Manchikanti et al. 2014 [98] -15.200 2100 4410 -19.316 -11.084 -7.238 0.000 e e
Friedly et al. 2017 [99] -16.250 2,000 4.000 -20170 -12.330 -8125  0.000 ——
-15.818 0.084 0.007 -16.084 -15.754 -188.673 0.000 '
- Touw -22.00 -11.00 0.00 11.00 22.00
Tou  Standasd
Qvalue  df[Q) Povalue |-squarcd Squared  Emor  Vadance  Tau
33330 4 o0z sasmn ono 0345 ans oss?
Fig. 5C. Change in functional level using Disability Index from baseline at 12 months in patients treated with lidocaine.
Study name Statistics for each study Difference in means and 95%C1
Difference  Standard Lower  Upper
in means error Variance  limit limit  ZValue p-Value
Manchikanti et al. 2012 [85] -14.200 2200 4840 -18512 -9.888 6455 0.000 i
Manchikanti et al, 2012 [86] -11.200 3600 12960 -18256 4144 3111 0002
Manchikanti et al. 2012 [87] -14.100 1.200 1440 -16452 -11.748 -11.750 0.000 s e
Manchikanti et al. 2012 [88] -13.200 3.500 12250 -20060 -6.340 =37 0,000 — e —
Manchikanti et al. 2014 [89] -16.100 1.000 1.000 -18.060 -14.140 -16.100 0.000 T
Ghai et al. 2015 [90] -13.250 0.900 0.810 -15.014 -11.486 -14722 0.000 =
Manchikanti et al. 2015[91] -15.700 2.000 4.000 -19.620 -11.780 -7.850 0.000 e
Manchikanti et al. 2013 [92] -14.500 0.001 0.000 -14.802 -14.798-14800.000 0.000 [m]
Manchikanti et al. 2013 (93] -12.900 0,800 0640 -15468 -12332 17375  0.000 =
Manchikanti et al. 2012 [94] -15.700 1.200 1440 -18.052 13348 -13.083 0.000 L B
Manchikanti et al. 2014 [95] -14.400 1.100 1210 -16556 -12244 -13091  0.000 e
Manchikanti et al. 2018 [96] -14.600 1.480 2180 -17.501 -11.699 -8.865 0.000 b B ad
Manchikanti et al. 2014 [97] -15.400 1.700 2890 -18732 -12.068 -8.059 0.000 ™ ]
Manchikanti et al. 2014 [98] -13.700 1.300 1680 -16.248 -11.152 -10.538 0.000 e
Friedly et al. 2017 [99] -16.600 1.860 3460 -20246 -12.954 -8.925 0.000 L ®
-14.800 0.001 0.000 -14.802 -14.798-14800.059 0.000 |
aa S— -22.00 -11.00 0.00 11.00 2200
Tau Standard
Q-value & [Q) Povalue squaed Squared Emos Vasiance Tau
1028 1 oS 0000 0000 one o 0000

Fig. 5D. Change in functional level using Disability Index from baseline at 12 months in patients treated with lidocaine + steroids.

arm analysis.

Fig. 5. Changes in spinal pain levels and functionality using numeric pain rating scales (NRS) and disability scales from
baseline at 12 month follow-up of pain and function in patients treated with lidocaine or lidocaine with steroids utilizing single-

treated with lidocaine with a 15.91-point decrease. Fig-
ure 5D shows change in Disability Index from baseline
at 12 months in patients with spinal pain treated with
lidocaine and steroids with a 14.8-point decrease.

3.4.3 Pain and Function at 24 Months

3.4.3.1 Dual-Arm Meta-Analysis

There were 11 studies (85-87,89,91-93,95-98) which
provided results eligible for analysis of pain and func-
tionality improvement using NRS and Disability Index
after 24 months (Fig. 6). Analysis showed no statisti-

cally significant difference between the 2 groups at
24 months follow-up [SMD 0.03 (-0.13, 0.18), P = 0.75]
with pain (Fig. 6A). The analysis also showed no statisti-
cally significant difference between the 2 groups at 24
months follow-up [SMD -0.22 (-0.81,0.37), P = 0.47] with
regard to functionality (Fig. 6B).

3.4.3.2- Single-arm Meta-analysis

Single-arm meta-analysis was performed for lido-
caine alone and lidocaine with steroids for pain relief
and functionality utilizing data from 11 studies as
shown in Fig. 7 (85-87,89,91-93,95-98).
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LA LAS Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% Ci
Manchikanti et al. 2012 [86] =33 089 55 =28 1.4 55 8.8% -0.34 [-0.71,0.04] 2012 i
Manchikanti et al. 2012 [85] -39 049 60 =42 089 60 9.1% 0.33 [-0.03,0.69] 2012
Manchikanti et al. 2012 [87] -3.6 1 60 =38 07 60 9.1% 0.35 [-0.02,0.71] 2012
Manchikanti et al. 2013 [92] -41 0.3 60 =41 0.5 60 9.2% 0.00 [-0.36,0.36] 2013 b —
Manchikanti et al. 2013 [93] -41 0.6 60 =41 0.6 B0 9.2% 0.00 [-0.36,0.36] 2013 ——
Manchikanti et al. 2014 [89] -41 049 60 -4.3 04 60 9.2% 0.29 [-0.07,0.65] 2014 T
Manchikanti et al. 2014 [95] -4.2 0.7 60 -4.1 0.6 B0 9.2% -0.15[0.51,0.21] 2014 ——
Manchikanti et al. 2014 [97] -4.3 0.5 55 -44 07 55 8.8% 016 [-0.21,0.54] 2014 e E—
Manchikanti et al. 2014 [98] -4.3 0.7 60 -4 07 B0 9.1% -0.43 [-0.79,-0.06] 2014 —
Manchikanti et al. 2015 [91] -4.2 11 B0 -44 07 B0 9.2% 0.22 [-0.14,0.57] 2015 T
Manchikanti et al. 2018 [96] -4.3 06 58 -4.2 0.64 58 9.0% -0.16 [-0.52,0.20] 2018 —
Total (95% CI) 648 648 100.0% 0.03 [-0.13, 0.18] ?
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Fig. 6A. Change in pain level using Numeric Rating Scale (NRS) at 24 months.

LA LAS Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random,95%Cl Year 1V, Random, 95% Cl
Manchikanti etal. 2012 [85] -13.6 27 60 -144 24 60 08.1% 0.31 [0.05,0.67] 2012 —
Manchikanti etal. 2012 (6] 123 31 55 -108 3 55 81%  -0.46(-0.83,-0.08] 2012 —
Manchikanti etal. 2012(87] -11.8 28 60 -135 17 60 91% 0.73(0.36,1.10] 2012 —_—
Manchikanti etal. 2013(92] 158 06 60 -146 08 60 80%  -1.56(-197,-1.15 2013 —_—

Manchikanti etal. 2013(93] 159 04 60 -148 08 60 80%  -1.57[1.98-1.16] 2013 —_

Manchikanti etal. 2014 [89] -142 21 60 -161 04 60 91% 1.25[0.86,1.64] 2014 —_
Manchikanti etal. 2014 [95] 161 1 60 -148 07 60 8.0%  -1.50(1.90,-1.09] 2014 —_—

Manchikanti etal. 2014 [97] 157 06 55 -17 21 55 081% 0.84(0.45,1.23] 2014 ——
Manchikanti et al. 2014 [98] 45 21 B0 -138 1.2 B0 91%  -0.64 [1.01,-0.27] 2014 —

Manchikanti etal. 2015[91] -159 08 60 -168 2 60 9.1% 0.58(0.21,0.94] 2015 —_—
Manchikanti etal. 2018 [96] 157 189 58 -151 114 58 81%  -0.38[-0.75,-0.01) 2018 —

Total (95% CI) 648 648 100.0% 0.22 [-0.81,0.37] q-

Heterogeneity: Tau®= 0.95; Chi*= 260.74, df= 10 (P = 0.00001), F= 96% 1
Test for overall effect Z=0.72 (P = 0.47)

Favours [LA] Favours [LAS]

ot

Fig. 6B. Change in functionality using Disability Index at 24 months.

Fig. 6. Changes in spinal pain levels and functionality using Numeric Pain Rating scales (NRS) and disability scales from
baseline at 24-month follow-up of pain and function in patients treated with lidocaine or lidocaine with steroids with dual-arm
analysts.

Study name Statistics for each study Difference in means and 95% CI
Difference Standard Lower Upper
in means error Variance  limit limit ZValue p-Value
Manchikanti et al. 2012 [85] -3.500 0.900 0810 -5664 -2136 -4333 0.000
Manchikanti et al. 2012 [86] -3.300 0.900 0.810 -5064 -1.536 -3.667 0.000
Manchikanti et al. 2012 [87] -3.600 1.000 1.000 -5560 -1.640 -3.600 0.000
Manchikanti et al. 2014 [85] -4.100 0.900 0.810 -5864 -2336 -4556 0.000
Manchikanti et al. 2015 [91] -4.200 1.100 1.210 -6356 -2.044 -3818 0.000
Manchikanti et al. 2013 [92] -4.100 0.300 0.090 -4688 -3.512 -13.667 0.000
Manchikanti et al. 2013 [93] -4.100 0.600 0.360 -5276 -2.924 -6.833 0.000
Manchikanti et al. 2014 [95] -4.200 0.700 0490 -5572 -2.828 -6.000 0.000
Manchikanti et al. 2018 [96] -4.300 0.600 0360 -5476 -3.124 -TA67 0.000
Manchikanti et al. 2014 [97] -4.300 0.500 0.250 -5280 -3.320 -8.600 0.000
Manchikanti et al. 2014 [98] -4.300 0.700 0490 -5672 -2928 -6.143 0.000
-4.110 0.182 0.033 -4467 -3.754 -22618 0.000

-8.00 -4.00 0.00 4.00 8.00
Metasogenaity Taa-vquaed

Tou  Standand
Oovahse  ofjU)  Povalie  -squseed Squared  Enm  Vaisncs  Tau

1468 w 0w 2000 0000 0 Ll om0

Fig. 7A. Change in pain score level using Numeric Rating Scale (NRS) from baseline at 24 months in patients treated with lidocaine
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Study name Statistics for each study Difference in means and 95% CI
Difference Standard Upper
in means error  Variance limit  limit Z-Value p-Value
Manchikanti et al. 2012 [85] -4.200 0.900 0.810 -5964 -2436 -4.667 0.000
Manchikanti et al. 2012 [86] -2.900 1.400 1.960 -5644 -0156 -2.071 0.038
Manchikanti et al. 2012 [87] -3.800 0.700 0480 -5272 -2528 -5.571 0.000
Manchikanti et al. 2014 [83] -4.300 0.400 0.160 -5084 -3.516 -10.750 0.000
L2015 [91] -4.400 0.700 0480 -5772 -3.028 -6.286 0.000
L2013 [92] -4.100 0.500 0.250 -5.080 -3.120 -B.200 0.000
L2013 [93] -4.100 0.600 0.360 -5276 -2.924 -6.833 0.000
. 2014 [95] -4.100 0.600 0.360 -5276 -2.924 -6.833 0.000
. 2018 [96] -4.200 0.640 0.410 -5454 -2.946 -6.563 0.000
L2014 [97] -4.400 0.700 0490 -5772 -3.028 -6.286 0.000
Manchikanti et al. 2014 [98] -4.000 0.700 0.490 -5372 -2628 -5.714 0.000
-4.157 0.188 0.036 -4527 -3.788 -22.060 0.000
Hetesogenedy Tau squared -8.00 -4.00 0.00 4.00 8.00

Tau Standard
Q-value & (@) Povalue |squaed Souared Eror Vasiance Tou

1398 10 099 0000 0000 0180 0033 0000

Fig. 7B. Change in pain score level using Numeric Rating Scale (NRS) from baseline at 24 months in patients treated with lidocaine +

steroids.

Study name Statistics for each study Difference in means and 95% CI

Difference Standard Lower Upper

in means error Variance  limit limit Z-Value p-Value
Manchikanti et al. 2012 [85] -13.600 2,700 7.290 -18802 -8308 -5037 0.000 L B, ol
Manchikanti et al. 2012 [86] =12.300 3.100 9.610 -18.376 -6.224 -3.968 0.000 e | —
Manchikanti et al. 2012 [87] -11.800 2800 T840 -17.288 -6312 4214 0.000 e ¥ ]
Manchikanti et al. 2014 [89] =14.200 2.100 4410 -18.316 -10.084 -6.762 0.000 e
Manchikanti et al. 2015 [81] -15.800 0.800 0.810 -17.664 -14.136 -17.667 0.000 o
Manchikanti et al. 2013 [92] -15.800 0.600 0.360 -16.976 -14.624 -26.333 0.000 =
Manchikanti et al. 2013 [93] =15.800 0.400 0.160 -16.684 -15.116 -39.750 0.000 o
Manchikanti et al. 2014 [85] -16.100 1.000 1.000 -18.060 -14.140 -16.100 0.000 e
Manchikanti et al. 2018 [96] -15.700 1.890 3572 -19.404 -11996 -B.307 0.000 ——
Manchikanti et al. 2014 [97] -15.700 0.600 0.360 -16.876 -14.524 -26.167 0.000 =
Manchikanti et al. 2014 [98]  -15.000 2.100 4410 -19.116 -10.884 -7.143  0.000 ]

-15.735 0.257 0.066 -16.239 -15.232 -61.232 0.000 +*
Heberegemiy EP— 22,00 411.00 0.00 11.00 22.00

d
Q-value & [Q) Povalue equaed Squared Evee  Vasiance Tau

4837 0 oz 0000 0000 0 1% 0000

Fig. 7C. Change in functional level using Disability Index from baseline at 24 months in patients treated with lidocaine.

Study name Statistics for each study Difference in means and 95% Cl

Difference Standard Lower Upper

in means error Variance  limit limit Z-Value p-Value
Manchikanti et al. 2012 [85]  -14.400 2.400 5760 -19.104 -9606 -6000 0.000 —Et_
Manchikanti et al. 2012 [86]  -10.900 3.000 9000 16780 -5020 -3633 0.000
Manchikanti et al. 2012 [87]  -13.500 1.700 2890 -16832 -10.168 7841 0.000 ] e
Manchikanti et al. 2014 [88]  -16.100 0.400 0.160 -16.884 -15316 -40250  0.000 O
Manchikanti et al. 2015 [91]  -16.800 2.000 4000 -20720 -12880 -B400 0.000 L B ]
Manchikanti et al. 2013 [92]  -14.600 0.900 0.810 -16.364 -12836 -16222 0000 ==
Manchikanti et al. 2013 [93]  -14.900 0.800 0.640 -16.468 -13.332 -18625 0.000 ==
Manchikanti et al. 2014 [95] -14.800 0.700 0.480 -16.172 -13.428 -21.143 0.000 ==
Manchikanti et al. 2018 [96]  -15.100 1.140 1.300 -17.334 -12.866 -13.246  0.000 ]
Manchikanti et al. 2014 [87]  -17.000 2100 4410 -21.116 -12884 -B095  0.000 e & ]
Manchikanti et al. 2014 [98]  -13.900 1.200 1.440 -16252 -11548 -11.583  0.000 e

-15.363 0271 0073 -15893 -14.832 -56778  0.000 *

_— 3 . -22.00 11.00 0.00 11.00 22.00

Tau  Standaed
Q-value  df [Q) Povalee |-squaed Squaed  Emor  Variance Tau

Lk 0 0332 nm LAk 0506 025 Lk

Fig. 7D. Change in functional level using Disability Index from baseline at 24 months in patients treated with lidocaine + steroids.

Fig. 7. Changes in spinal pain levels and functionality using numeric pain rating scales (NRS) and disability scales from
baseline at 24-month follow-up of pain and function in patients treated with lidocaine or lidocaine with steroids with single-
arm analysis.
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Figure 7A shows changes from baseline at 24
months in patients with pain treated with lidocaine
with a 4.11-point decrease. Figure 7B shows changes
from baseline at 24 months in patients with pain
treated with lidocaine and steroids with a 4.15-point
decrease.

Figure 7C shows changes from baseline at 24
months in patients with functional status improve-
ment treated with lidocaine with a 15.73-point
decrease, whereas, Fig. 7D shows changes from
baseline at 24 months in patients with functionality
treated with lidocaine and steroids with a 15.36-point
decrease.

3.5 Analysis of Significant Improvement

Greater than 50% pain relief and improvement in
functional status was considered as a hard outcome and
50% or greater improvement (significant improvement)
in pain relief or functional status alone was considered
as a soft outcome.

Of the 15 studies, 14 of them met inclusion crite-
ria with data available for significant improvement
with pain relief and function at 12 months, whereas
at 24 months, only 12 of 15 studies met the inclusion
criteria.

Table 5 shows significant improvement (= 50%) in
pain relief and functional status at 12 months and Table
6 shows the results at 24 months.

There was no statistically significant difference in
the proportion of patients demonstrating improvement
with local anesthetic alone or local anesthetic with ste-
roids. In addition, this was also assessed for all patients
participating in the treatment and those patients that
were responsive and continued with the treatments af-
ter the first 2 treatments with significant improvement
as defined in the manuscripts, when available, with
pain and function The data was available only for the
studies by Manchikanti et al (85-89,91-98), whereas it
was not available for the studies by Ghai et al (90) and
Friedly et al (99).

Table 5. Significant improvement at 12 months — significant improvement (2 50% ) of pain and function.

All patients Responsive Patients
Study Lidocaine Lidocaine + Difference Lidocaine Lidocaine + .
Only Steroids (P value) Only Steroids Difference
Disc herniation
Manchikanti et al (85) 67% (40/60) 72% (43/60) 0.5536 85% (40/47) 84% (42/50) 0.8924
Manchikanti et al (89) 67% (40/60) 85% (51/60) 0.0215 80% (40/50) 86% (51/59) 0.4050
Manchikanti et al (93) 72% (43/60) 68% (41/60) 0.6340 77% (41/53) 82% (41/50) 0.5324
Manchikanti et al (97) 71% (39/55) 84% (46/55) 0.1041 80% (39/49) 90% (46/51) 0.1625
Manchikanti et al (98) 75% (45/60) 57% (34/60) 0.0382 92% (45/49) 73% (33/45) 0.0150
Pooled# 70% (207/295) | 73% (215/295) 0.4260 83% (205/248) | 84% (213/255) 0.7628
Discogenic pain
Manchikanti et al (87) 56% (34/60) 68% (41/60) 0.1775 84% (28/33) 85% (35/41) 0.9064
Manchikanti et al (92) 77% (46/60) 67% (40/60) 0.2244 84% (45/54) 71% (38/54) 0.1074
Manchikanti et al (95) 72% (43/60) 68% (41/60) 0.6340 78% (43/55) 73% (41/56) 0.5432
Pooled 68% (123/180) 67% (121/180) 0.8397 82% (116/142) 75% (114/151) 0.1464
Spinal stenosis
Manchikanti et al (86) 44% (22/50) 46% (23/50) 0.5466 60% (22/37) 60% (22/37) 1.000
Manchikanti et al (91) 73% (44/60) 73% (44/60) 1.000 86% (44/51) 83% (44/53) 0.6743
Manchikanti et al (94) 73% (22/30) 70% (21/30) 0.7985 76% (22/29) 77% (20/26) 0.9311
Pooled 63% (88/140) 63% (88/140) 1.000 75% (88/117) 74% (86/116) 0.8613
Post-surgery syndrome
Manchikanti et al (88) 53% (37/70) 59% (41/70) 0.4761 70% (37/53) 52% (42/56) 0.0555
Manchikanti et al (96) 74% (43/58) 69% (40/58) 0.5526 79% (42/53) 81% (38/47) 0.8041
Pooled 63% (80/128) 63% (81/128) 0.9340 75% (79/106) 78% (80/103) 0.6100
www.painphysicianjournal.com $263
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Table 6. Significant improvement at 24 months — significant improvement (2 50% ) of pain and function.

All patients Responsive Patients
Study Lidocaine Lidocaine + . Lidocaine Lidocaine + .
Only Steroids Difference Only Steroids Difference
Disc herniation
Manchikanti et al (85) 60% (36/60) 65% (39/60) 0.5732 77% (36/47) 76% (38/50) 0.9081
Manchikanti et al (89) 60% (36/60) 70% (42/60) 0.2528 72% (36/50) 71% (42/59) 0.9087
Manchikanti et al (93) 72% (43/60) 68% (41/60) 0.6340 77% (41/53) 80% (40/50) 0.7126
Manchikanti et al (97) 71% (39/55) 80% (44/55) 0.2747 80% (39/49) 86% (44/51) 0.4263
Manchikanti et al (98) 65% (39/60) 57% (34/60) 0.3710 80% (39/45) 73% (33/45) 0.4361
Pooled# 65% (193/295) 68% (200/295) 0.4405 77% (191/248) 77% (197/255) 1.0000
Discogenic pain
Manchikanti et al (87) 54% (32/60) 60% (36/60) 0.5086 849% (28/33) 73% (30/41) 0.4856
Manchikanti et al (92) 72% (43/60) 67% (40/60) 0.5536 78% (42/54) 70% (38/54) 0.3455
Manchikanti et al (95) 73% (44/60) 70% (42/60) 0.7170 78% (43/55) 75% (42/56) 0.7107
Pooled 66% (119/180) | 66% (118/180) | 0.9204 80% (113/142) | 73% (110/151) | 0.1592
Spinal stenosis
Manchikanti et al (86) 38% (19/50) 44% (22/50) 0.5439 51% (19/37) 57% (21/37) 0.6071
Manchikanti et al (91) 72% (43/60) 73% (44/60) 0.9028 84% (43/51) 85% (45/53) 0.8885
Pooled 56% (62/110) 60% (66/110) 0.5487 70% (62/88) 73% (66/90) 0.6584
Post-surgery syndrome
Manchikanti et al (88) 47% (33/70) 58% (39/70) 0.1941 62% (33/53) 69% (39/56) 0.4440
Manchikanti et al (96) 69% (40/58) 71% (41/58) 0.8150 74% (39/53) 79% (37/47) 0.5590
Pooled 57% (73/128) 63% (80/128) 0.3281 68% (72/106) 74% (76/103) 0.3406

3.6 Publication Bias

To elucidate publication bias, Egger’s test was per-
formed showing the non-significant P value at 6, 12,
and 24 months post procedure (P = 0.086, P = 0.534, P =
0.472, P = 0.680, P = 0.666, respectively) suggesting an
absence of publication bias. In addition, we performed
a funnel plot for NRS >50% pain reduction (Appendix
Figs. 1A-1C) and for functional improvement >50% (Ap-
pendix Figs. 2A-2C) which also revealed an absence of
publication bias.

3.7 Synthesis of Results

3.7.1 Qualitative Analysis

Qualitative analysis with all of the high-quality
RCTs shows lack of significant difference in outcomes or
superiority of one modality over the other with defined
hard and soft outcomes of significant improvement at
6, 12, and 24-month follow-up period, with epidural
lidocaine alone or addition of steroids.

As shown in Tables 5 and 6, there was no signifi-
cant difference at 12 months or 24 months measured

by significant improvement with > 50% pain relief
and improvement in function, isolated to all patients
or responsive patients. However, responsive patients
showed a higher proportion of patients with a better
response compared to all patients, both at 12 month
and 24-month follow-up.

3.7.2 Quantitative Analysis

3.7.2.1 Dual Arm Meta-Analysis

Based on the dual-arm meta-analysis, there was no
significant difference between lidocaine alone or with ste-
roids at 6, 12, or 24 months in managing spinal pain of vari-
ous origins including disc herniation, radiculitis, discogenic
pain, central spinal stenosis, and post-surgery syndrome.

3.7.2.2 Single Arm Meta-Analysis

Based on the single-arm meta-analysis of pain relief
and function, lidocaine or lidocaine with steroids pro-
vided significant improvement from baseline to follow-
up periods of 6 months, 12 months, and 24 months in
managing spinal pain of various origins including disc
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herniation, radiculitis, discogenic pain, central spinal
stenosis, and post-surgery syndrome.

3.7.3 Level of Evidence

Based on this systematic review with inclusion of
multiple high-quality systematic reviews, there is strong
evidence that lidocaine alone is equally efficacious
compared to lidocaine with steroids. Further, there is
also Level | or strong evidence that local anesthetic
alone or local anesthetic with steroids are effective in
managing spinal pain.

3.8 Funding

There was no external funding in the prepara-
tion of this manuscript, all funding was from internal
sources.

4.0 Discussion

This systematic review with inclusion of 15 RCTs
with one moderate quality and 14 high-quality RCTs
utilizing qualitative and quantitative analysis showed
significant effectiveness of local anesthetic (lidocaine)
alone or local anesthetic with steroids with no signifi-
cant difference in any of the outcomes in pain manage-
ment of disc herniation with or without radiculitis, dis-
cogenic pain, central spinal stenosis, and post-surgery
syndrome at 6, 12, and 24 months follow-up. Both
treatments were shown to be significantly effective in
relieving pain and improving the functional status at
6, 12, and 24 months in all categories. Each of these
trials reported that epidural injections, whether with
local anesthetic only or local anesthetic with steroid,
were efficacious in 50% to 80% of those treated. These
patients were divided into those who responded to
the treatment and those who did not. A responsive
patient was one who had at least a 50% improvement
in both pain and function for 3 weeks with the initial
2 procedures. Those who responded and those who
did not were not significantly different for any of the
pathologies studied, no matter which injection was
received. The significant improvement in pain and func-
tion was observed in 53% to 92% of the patients with
local anesthetic alone at 12 months, and 51% to 84%
at 24 months, with administration of lidocaine alone,
and 52% to 92% at 12 months and 57% to 86% at 24
months with addition of steroids to lidocaine in respon-
sive patients as shown in Tables 5 and 6.

Cost utility analysis was also favorable (26-29). How-
ever, the literature related to local anesthetic alone and
steroids is sparse and controversial (7,8,9,20,23,25,50).

Many of the authors have continued to consider local
anesthetic as placebo to only equalize local anesthet-
ics with steroids and judge that neither one is effective
(20,23,25). There have been other systematic reviews
comparing local anesthetics with or without steroids in
spinal stenosis and disc herniation in the lumbar region
(9-14,50). Consequently, this is the first manuscript to as-
sess the effectiveness of lidocaine alone or with steroids
and shows that lidocaine is effective independently of
steroids and also shows that there is no superiority of
either modality of treatment.

Cost-utility analysis was assessed for caudal and
interlaminar epidural injections (26-29) with no sig-
nificant difference between lidocaine alone or with
steroids in various conditions with cost-utility dates
ranging from one year quality of life improvement of
$3,628 for caudal epidural injections, $3,301 for lumbar
interlaminar epidural injections, $3,785.89 for cervical
interlaminar epidural injections, and $3,245.20 for tho-
racic interlaminar epidural injections.

Conflicts and confluence of interest have been de-
scribed in the literature in various aspects of evidence
synthesis including authorship and analysis of the
evidence (7,50,64,65,71,80). However, in synthesizing
evidence from epidural injections with local anesthetic
with or without steroids, the primary conflict lies in
the fact that active control trials with local anesthetic
are converted into placebo control trials (20,23,25).
Further, the systematic reviews and meta-analyses are
also performed to address a specific research question
which must involve a reproducible and a thorough
search of the literature with critical assessment of
methodologic quality of the studies (80).

Conversion of local anesthetic into placebo has
been utilized subtly (23,25) and more brazenly recent-
ly by the Cochrane Collaboration review (20) wherein
the design of the study appears to have been changed
from active to placebo control. In fact, a systematic
review by Manchikanti et al (63) utilizing qualitative
and quantitative analysis with utilizing single-arm
analysis has shown that the effectiveness of epidural
saline or epidural steroids with saline, the pain score
reductions were greater than 20% at 3 months in Level
Il or moderate evidence. Thus, this systematic review
demonstrated the lack of true placebo effect with sa-
line and the limited effectiveness of steroids. Further,
quantitative analysis showed a lack of significant dif-
ference between epidural saline and epidural steroids
with lack of effectiveness with epidural saline and
epidural steroids with conventional dual-arm analysis.

www.painphysicianjournal.com
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This study also showed lack of effectiveness in improv-
ing function with single-arm analysis with epidural
saline and epidural steroids. Furthermore, this study
essentially showed that epidural administration of
sodium chloride solution was shown to be effective in
40% of the patients, compared to saline and epidural
steroids and in 52% of the patients at 3-month follow-
up. Thus, extremely low doses of sodium chloride so-
lution administered without fluoroscopy were shown
to be effective indicating lack of true placebo effect
when injected into the epidural space. In addition, this
study also showed that steroids were not placebo and
exerted an effect on their own.

This systematic review is the first of its nature
with a single-arm meta-analysis, utilizing all available
RCTs showing the effectiveness of epidurally injected
lidocaine in reducing pain and improving function,
showing that it is not a placebo. This also explains
multiple discordant conclusions reached in the past,
which are based on various challenges, specifically the
lack of understanding of placebo control and active-
controlled trials, thus leading to the misinterpretation
of evidence. Consequently, this analysis also reinforces
the major tenet of evidence-based medicine that clini-
cal decisions should be influenced by all relevant high-
quality evidence.

Limitations of this analysis include that majority of
the studies were performed by one group of authors
from one center in private practice (Manchikanti et al).
Other limitations include addition of one study which
was not conducted in a practical or reliable manner to
transfer the data to clinical practice settings (99,100).
Due to the nature of the studies, which are active
control, and which were wrongly assigned as placebo
control in other analysis, conventional dual arm analysis
has not shown any significant difference because both
were equally effective.

The limitations of this study may be considered
as strengths, mainly because appropriately conducted
studies were from 2 different countries and practical in
nature, which can be applied in clinical practice.

5.0 ConcLusIiON

This systematic review was performed with ap-
propriate methodology for assessment of the evidence,
utilized 15 RCTs utilizing either lidocaine alone or
lidocaine with steroids. The evidence was assessed
with single-arm and dual-arm meta-analysis along
with best evidence synthesis for grading the levels of
the evidence. Overall, the present meta-analysis shows

moderate or Level Il evidence for epidural injections
with lidocaine with or without steroids in managing
spinal pain secondary to disc herniation, spinal stenosis,
discogenic pain, and post-surgery syndrome.
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Appendix Fig. 1C. >50% pain reduction at 24 months.
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