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Abstract:

Background: Chronic non-cancer pain (CNCP) is a prevalent condition, imposing
significant burden on healthcare systems. Ketamine is suggested as a potential
intervention for CNCP management. We conducted a systematic review and

network meta-analysis to assess ketamine's effects in adults with CNCP.

Methods: We searched Medline, Embase, CINAHL, and Cochrane CENTRAL up
to January-2024 for randomized trials involving adults with CNCP, comparing
ketamine with placebo, usual care, or other interventions. Reviewers
independently assessed trial eligibility, extracted data, and evaluated risk-of-bias
using the Cochrane tool. A random-effects network meta-analysis was performed.

We assessed evidence certainty using GRADE.

Results: We included 38 trials, with the following comparisons made between
ketamine and placebo, using 0-10 VAS: At <30 minutes, ketamine may slightly
reduce pain intensity (-1.32, 95% CI: [-1.73 to -0.90], low-certainty). At 1-3 hours
follow-up, ketamine may slightly reduce pain intensity (MD: -1.25, (95% CI: [-1.76
to -0.74], low-certainty). At 3-to-7 days follow-up, ketamine may have little to no
effect on pain intensity (MD: -1.34, 95% CI: [-2.29 to -0.39], low-certainty). At 3-to-
5 weeks follow-up, ketamine likely results in no pain reduction (MD: -0.99, 95% CI:
[-2.00 to 0.03], moderate-certainty). At beyond 5 weeks the evidence about
ketamine pain reduction is very uncertain (MD: -1.09, 95% CI: [-1.86 to -0.32], very-
low-certainty). Ketamine had no effect on physical functioning. Compared to
placebo, ketamine may result in a slight increase in the risk of gastrointestinal
adverse events (RR: 3.97, 95% CI: [2.18 to 7.22], RD: 12%, 95% CI: [5% to 25%)],
very-low-certainty), an increase in risk of dizziness (RR: 3.66, 95% CI: [1.25 to
10.74], RD: 11%, 95% CI: [1% to 40%], low-certainty), may increase the risk of
fatigue, somnolence, and sedation (RR: 2.89, 95% CI: [1.84 to 4.53], RD: 27%,
95% ClI: [12% to 50%], low-certainty), may increase of the incidence of dissociative

symptoms (RR: 4.22, 95% CI: [2.20 to 8.10], RD: 17%, 95% CI: [6% to 37%], low-
iii
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certainty), and it may result in a slight increase in the risk of visual impairment (RR:
10.21, 95% CI: [2.86 to 36.42], RD: not evaluable, very-low-certainty). We did not

have enough data to pool effect estimates for other outcomes.

Conclusion: Ketamine may provide small but important benefit in CNCP patients
at immediate-to-short follow-up, but it probably has little to no benefit at beyond 3-
weeks. Ketamine is likely to provide similar benefits compared to alternative active
interventions; however, these benefits may be associated with important side-

effects.
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1. Introduction

1.1. Chronic non-cancer pain (CNCP)

CNCP, defined as pain persisting for more than three months that is not associated
with a cancer diagnosis, is a prevalent and disabling condition (1). CNCP is
considered as a global challenge (2). It is estimated that about one in five, or
approximately 1.5 billion people, suffer from this condition (3). The prevalence of
CNCP it is notably higher among vulnerable groups such as the elderly and those
from diverse cultural and linguistic backgrounds, where it can rise up to 40% (4).
Based on national surveys carried out between 1994 and 2008, approximately
around 7 million Canadians are reported to live with CNCP, with expectations of
an increase due to the aging population (5). Similarly, in the United States alone,

approximately 56 million adults were reported to suffer from CNCP as of 2021 (6).

CNCP severely impacts individuals' daily lives, interfering with physical functioning.
Beyond the physical domain, patients often experience substantial problems in
various aspects, including psychological (anxiety, depression, and sleep
disturbances), and social dimensions, which can limit a person's ability to function
well, participate in society, affect work productivity and their financial well-being.
These situations result in a loss of quality of life (7, 8). Certain CNCP conditions,
such as chronic low back pain or chronic neck pain are among the leading causes
of years lived with disability globally, contributing significantly to the overall disease
burden (9).

The pathophysiology of CNCP is complex, involving different types of pain
including nociceptive, neuropathic, and nociplastic (10-12). Nociceptive pain
results from persistent stimulation of peripheral neurons due to tissue damage (11),
while neuropathic pain arises from issues in the peripheral or central nervous

system (12). Nociplastic pain results from heightened pain signals in the central

1
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nervous system and often categorized as non-specific pain (10). Persistent pain
leads to peripheral and central sensitization, where changes in the nervous system
amplify pain signals (13). This sensitization causes pain modulation to be highly
individual-specific. It is common for these different pain types to overlap, further

complicating the clinical presentation and management of CNCP (10-12).

1.2. Economic burden

The economic burden of CNCP is substantial, impacting both healthcare systems
and broader society. According to Canadian pain taskforce report, the economic
burden of chronic pain was estimated to be between $38.3 and $40.4 billion in
2019 (14). This burden includes indirect costs, such as loss of productivity and
disability payments, and direct healthcare costs, such as increased physician visits
and longer hospital stays. For instance, individuals with CNCP in Canada have an
average of 12.9 physician visits per year and longer hospital stays compared to
those without chronic pain (3.8 visits and 0.7 days per year, respectively). (14). In
Ontario, the incremental cost to manage chronic pain was $1,742 per patient in

2016, with hospitalization accounting for most of this expense (15).

1.3. Benefits and harms of current treatments for chronic pain

Pharmacologic interventions for management of chronic pain include opioids, non-
steroidal anti-inflammatory drugs (NSAIDs), antidepressants, antiseizure
medications, and infusion therapies like ketamine and lidocaine (16). The use of
opioids is highly debated due to the significant risks of addiction, overdose, and
death (17).
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Non-opioid alternatives such as NSAIDs and tricyclic antidepressants have been
found to provide similar pain relief in some cases without the severe risks
associated with opioids (18), however, they often require a trial-and-error approach
to find the right drug and dose (19, 20). Additionally, interventional procedures
(e.g., injection of steroids and/or anesthetics) are limited to targeted pain
pathologies and are not suitable for broader pain syndromes such as fibromyalgia
(21). Thus, many patients continue to suffer from pain and impaired quality of life

due to the limited efficacy of these pharmacologic options (22).

1.4. Ketamine

Ketamine, an N-methyl-D-aspartate (NMDA) receptor antagonist, was first
synthesized in 1962 (23). NMDA receptors are excitatory receptors found in the
spinal regions, contributing to the transmission of pain signals. In cases of chronic
pain, persistent stimulation results in the activation and increased expression of
NMDA receptors at the dorsal horn synapses, which amplifies the pain signals
transmitted to the brain. Evidence indicates that NMDA receptors antagonists, such
as ketamine, can disrupt the excessive signals to the brain, offering potential
alternative options for management of chronic pain (24). Ketamine's analgesic
effects are primarily due to its inhibition of NMDA receptors. By blocking these
receptors, it is suggested that ketamine might reduce the hyperexcitability of the
central nervous system (CNS) and the amplification of pain signals, offering
potential relief for chronic pain patients (24). Ketamine may also offer additional

analgesic benefits by exhibiting anti-inflammatory properties (25, 26).

The use of ketamine for management of chronic pain has increased significantly
over the past decade (26, 27), as it has shown promise in managing chronic pain
conditions, particularly those resistant to conventional treatments (28). Conditions

such as neuropathic pain (29), vascular headaches (30), and complex regional

3
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pain syndrome (CRPS) (31) are among those suggested that ketamine
administration may be associated with promising benefit and alleviating their

symptoms. However, higher risk of adverse events had been reported.

1.5. Limitations of existing evidence

The existing body of research on ketamine for CNCP faces several limitations. The
use of cross-over designs in numerous studies limits the ability to accurately
estimate the long-term effects (32-35). Additionally, these trials often have small
sample sizes and noticeable variability in treatment protocols, making it further
difficult to draw definitive conclusions about the optimal dosage regimens and the

long-lasting potential effects of ketamine for pain relief (36).

Systematic reviews, which aim to summarize the evidence from individual trials,
also exhibit considerable limitations. Several reviews have been published on
ketamine for chronic pain, yet they have been criticized for their lack of
comprehensiveness and methodological rigor. For instance, the meta-analysis by
Michelet et al. excluded all cross-over studies and pooled results from 195 patients
only. This study did not focus on all patient-important outcomes and failed to use
the minimal important difference (MID) approach while assessing the quality of
evidence (36). The systematic review by Orhurhu et al. excluded trials with active
control arms and pooled data from only 211 patients. This review was limited to
intravenous (V) route of administration and included cancer pain alongside CNCP,
despite their different etiologies (37). Another systematic review by Zhao et al. was
limited to CRPS only and included both trials and observational studies. This
review did not address all patient-important outcomes. Additionally, it only
evaluated publication bias and did not assess the certainty of evidence using
appropriate approaches (38), The other review by Pereira et al. was more

comprehensive in terms of included studies as it pooled data from 18 trials (706

4
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patients). It and utilized appropriate tools to assess both the risk of bias and the
certainty of evidence. However, this study included cancer pain alongside CNCP,
despite their different aetiologies, and focused solely on pain and adverse events,

neglecting other patient-important outcomes (39).

Network meta-analysis (NMA) methods allow for the use of both direct evidence
and indirect evidence to assess interventions that have not been directly
compared, potentially resulting in more precise summary estimates. Therefore, to
address the existing gaps in our understanding of the comparative benefits and
harms of ketamine for management of CNCP, we conducted a comprehensive
systematic review and performed NMA to assessed relative effects of ketamine in
patients diagnosed with CNCP across patient-important outcomes at different

follow-up times.

Chapter 2: Methods

2.1. Standardized reporting and protocol registration

We registered our protocol with PROSPERO (CRD42022327315). We followed the
preferred reporting items for systematic review and meta-analyses (PRISMA)

extension statement for reporting of NMAs (40),

2.2. Data sources

A health science librarian developed database-specific search strategies, and
searched MEDLINE, EMBASE, Cumulative Index to Nursing and Allied Health
Literature, PsycINFO, Scopus, and the Cochrane Central Register of Controlled
Trials from database inception to April 20", 2022, which was updated on January

1st, 2024. No language restriction was applied. We reviewed reference lists from
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all included trials and related reviews to identify additional eligible trials. The details

of the search strategy are provided in Appendix 1.

2.3. Study selection and eligibility criteria

Reviewers received training and performed calibration exercises using
standardized forms before screening for eligible studies in DistillerSR, (Evidence

Partners, Ottawa, Canada, http://systematic-review.net). Pairs of reviewers

independently screened the titles and abstracts identified through our searches
using DistillerSR. The same reviewers independently assessed the full texts of all
potentially eligible articles. Disagreements were resolved through discussion and

if needed by third-party adjudication.

We included randomized controlled trials (RCTs) that: (1) enrolled adult patients
(=18 years) with CNCP (pain 23 months or defined by authors as “chronic”); (2)
randomized patients to ketamine as a stand-alone or add-on therapy administered
via any mode of delivery, or placebo, no treatment, or any type of usual care, such
as oral medicines (i.e., opioids, NSAIDs, and other analgesics), and injection
therapies (e.g., nerve blocks, epidural corticosteroids), and (3) measured at least
one patient-important outcome recommended by the initiative on methods,
measurement, and pain assessment in clinical trials (IMMPACT) statement (41).
Our outcomes of interest were pain, physical function, emotional function, social

function, role functioning, sleep quality, and treatment-related adverse events.

2.4. Data abstraction and risk of bias assessment

Data from eligible trials was abstracted using standardized, pilot-tested forms.
Duplicate data abstraction was carried out independently by the same pairs of
reviewers who performed screening for eligible studies. To ensure consistency, all

reviewers completed calibration exercises with a set of 5 eligible trials. We


http://systematic-review.net/
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collected data on the following items: (i) study characteristics such as author’s
name, year of publication, trial design (parallel, cross-over, cluster), and country of
origin; (ii) patient characteristics including mean age, proportion of female
participants, type of pain (neuropathic, nociceptive, nociplastic, and mixed), and
mean duration of pain; (iii) details of the intervention and comparison, including
dosage, route of administration, and frequency and duration of treatment; and (iv)

effects on all patient-important outcomes as listed above.

Pairs of reviewers independently evaluated the risk of bias for all eligible trials using
Cochrane risk of bias tool (ROB 2.0) for parallel arm or cross-over randomized
trials. This included assessing risk of bias arising from the randomization process,
risk of bias due to deviations from the intended interventions, risk of bias due to
missing outcome data, risk of bias in measurement of the outcome, and risk of bias

in selection of the reported result

Disagreements in data extraction and risk of bias assessment were resolved
through discussion between the primary researcher and if needed by third-party

adjudication.

2.5. Data synthesis

Individual interventions within the same medication class (e.g., NSAIDs, Opioids)
were combined into a single treatment node. We did not differentiate nodes based
on the dose and duration of therapy. We combined data from trial arms with
different doses of ketamine using the weighted average approach recommended
by the Cochrane Handbook (42). Given the variability in follow-up times for
outcomes of interest (i.e., minutes vs. days vs. weeks) within or between studies,
after consultation with clinical experts, we chose the following timepoints for
analysis: immediate follow-up (<30 minutes), short follow-up (1-3 hours), medium
follow-up (3-7 days), medium to long follow-up (3-5 weeks), and long follow-up (>5

weeks). If studies used different measurement tools capturing the same outcome,

7
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we converted treatment effects to the most common instrument using the formulae
provided by Thorlund et al (43). Specifically, we transformed pain intensity to a 10
cm visual analogue scale, and physical function to 36-item short form health survey.
The MID represents the smallest improvement in a treatment outcome that patients
consider significant. For the 10 cm visual analogue scale (VAS) for pain, the MID
is approximately 1.5 cm (44). We used a MID of 10 points for the SF-36 physical

functioning subscale (45).

We used the methods outlined by Metelli et al. to impute mean and standard
deviation (SDs) when only median, interquartile range, and sample size were
reported (46). For continuous outcomes, we pooled mean differences (MDs) and
95% confidence intervals (Cls), using change scores from baseline to the end of
follow-up. We used change scores from baseline instead of end-of-study scores to
address inter-patient variability. If change scores, standard error or the standard
deviation for the differences were not reported by the authors, we imputed them
using methods suggested by Cochrane handbook (42) and Hozo et al (47). For
binary outcomes (adverse events) we calculated relative and absolute risks and

associated 95% Cls.

We evaluated the feasibility of conducting NMA for each outcome by verifying
network connectivity, ensuring that the number of trials exceeded the number of
intervention nodes, confirming at least 10 trials within any network, and assessing
the transitivity assumption. We considered additional rating down of each indirect
comparison due to intransitivity if there were differences in the distribution of effect
modifiers across the contributing direct comparisons (46). When performing NMA
was feasible, we used the DerSimonian—Laird random-effects model for all direct
comparisons and conducted a random-effects NMA with a common heterogeneity
parameter using a frequentist approach (48, 49). For all direct comparisons, we
used Cochrane's Q statistic and I* to evaluate statistical heterogeneity. We
assessed global incoherence using design-by-treatment models (50) and local

incoherence using the side-splitting approach (51). Individual interventions within
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the same medication class (e.g., NSAIDs, Opioids) were combined into a single
treatment node. We did not differentiate nodes based on the dose and duration of
therapy. Also, for each network, we estimated ranking probabilities using the
surface under the cumulative ranking curve (SUCRA) and determined the average
treatment rankings. For comparisons with at least 10 trials, we evaluated small-
study effects using Harbord’s test for binary outcomes (52) and Egger’s test for

continuous outcomes (53).

When conducting NMA was not appropriate, we narratively described any available
data for sleep quality and health related quality of life (HRQoL), since pooling

results through meta-analysis was not suitable.

2.6. Subgroup analyses

To explore the impact of important prognostic factors on network estimates of effect,
we performed subgroup analyses using NMA-regression to assess whether the
efficacy and safety profile of ketamine differ based on the type of chronic pain
(neuropathic, nociplastic, nociceptive, or mixed) and the overall risk of bias.
Additionally, we expanded the network to evaluate different delivery methods (oral,
IV, IM, intranasal, transdermal, intra-articular, and epidural) and different dosing

strategy (high dose ketamine, medium dose ketamine, and low dose ketamine).

2.7. Certainty of evidence

We followed the GRADE (grading of recommendations assessment, development,
and evaluation) working group’s recommended approach to assess the certainty
of evidence for each network estimate across different outcomes (54). Initially, we
evaluated the certainty of direct estimates based on conventional GRADE
guidelines (55, 56), considering limitations due to risk of bias, inconsistency,

indirectness, and publication bias. Next, we assessed the certainty of indirect
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estimates with a focus on the dominant lowest-order loop. Network estimates were
used for assessment of precision, with the half MID as the threshold for imprecision
for continuous outcomes, and null (RR=1) value as the threshold for imprecision
for binary outcome. We downgraded the certainty further if unexplained

incoherence between direct and indirect estimates of effect was observed.

Chapter 3: Results

3.1. Description of the evidence

We identified 3147 records through our literature search, of which full texts of 121
studies were reviewed for eligibility. We included 38 unique trials in our systematic
review. Two studies failed to report any of our outcomes of interest, leaving 36
eligible trials including 1318 patients (Figure 3.1). Across the included studies, the
mean age was approximately 47.8 years, with an age range spanning from 18 to

85 years. The overall percentage of female participants was 64%.

The types of chronic pain studied included neuropathic (15 studies, 41.6%),
nociplastic (12 studies, 33.3%), nociceptive (6 studies, 16.6%), and mixed (3
studies, 8.5%). The mean duration of pain among the participants was 56.5
months. Of the 36 studies, 17 (47.2%) were parallel studies, and 19 (52.8%) were
cross-over studies, comprising a total of 98 study arms.

The routes of administration included IV (24 studies, median dose at each injection:
0.6 mg/kg/hour, range (0.0003 to 1.8 mg/kg/hour)), epidural (4 studies, median
dose at each injection 0.2 mg/kg, range (0.1 to 30 mg/kg)), oral (2 studies, median
dose in each tablet 0.4 mg, range (30-50 mgQ)), intranasal (1 study, 10 mg in each
puff), IM (2 studies, median dose not evaluable (0.2 ml, and 0.4 mg/kg)),

transdermal (2 studies, median dose not evaluable (1 mg/hour and 50 mg), and
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intra-articular (1 study, 0.55 mg at each injection). 27 studies (75%) were single

dose administered, and 9 studies (25%) were multiple doses administered.

Regarding the source of funding, 16 studies (44.4%) were funded by non-industry
sources, 14 (38.9%) had no funding statement, 3 (8.3%) explicitly stated no
funding, 2 (5.6%) had a combination of industry and non-industry funding, and 1

(2.8%) was funded by the industry alone.

Geographically, the studies were distributed as follows: Sweden (7, 19.4%), USA
(7, 19.4%), Netherlands (5, 13.8%), Norway (3, 8.3%), Brazil (3, 8.3%), Denmark
(2, 5.6%), France (2, 5.6%), Egypt (2, 5.6%), Spain (1, 2.8%), UK (1, 2.8%), Iran
(1, 2.8%), Korea (1, 2.8%), and India (1, 2.8%).

Table 3.1. provides a detailed summary of the included trial characteristics in this

review.

3.2. Risk of bias (RoB)

Of the 36 trials, only 5 studies (13.9%) were at low risk of overall bias, and the
majority (86.2%) had an overall high risk of bias. For the randomization process, 6
trials (16.7%) adequately generated their sequence, 2 studies (5.5%) had some
concerns, and the remaining 28 trials (77.8%) were at high risk of bias. The risk of
bias from carryover effects was assessed for 19 cross-over trials, with 13 studies
(68.5%) at low risk, 2 studies (10.5%) with some concerns, and 4 studies (21%) at
high risk. Deviations from intended interventions posed a high risk of bias in 3
studies (8.3%), 26 studies (72.2%) showed some concerns, and only 7 studies
(19.5%) were at low risk of bias. For missing outcome data, 35 studies (97%) were
at low risk, and only one study (3%) was at high risk. Measurement of the outcome
was at low risk in 25 studies (69.5%) and at high risk in 11 studies (30.5%).
Selection of the reported result was at low risk in 25 studies (69.5%), with 9 studies

(25%) having some concerns and 2 studies (5.5%) at high risk. Table 3.2. provides
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the details of RoB assessment across all studies with at least one outcome of

interest.

3.3. Pain Intensity

3.3.1. Pain at immediate follow-up (less than 30 minutes)

Pain intensity at less than 30 minutes timepoint was reported by 15 RCTs, enrolling
633 patients. Figure 3.2 provides the network of available interventions. Of the
available 11 direct comparisons, 7 comparisons were informed by 2 or more ftrials,
and none had important heterogeneity (1> = 0% for all comparisons). We did not
find evidence of global or loop-specific incoherence (Table 3.3). Results of direct
pairwise comparisons and their respective certainty of evidence are provided in
Table 3.4.

Low certainty evidence suggests ketamine injection may slightly reduce pain
intensity (on a 0-10 VAS) compared to placebo (MD: -1.32, 95% CI: [-1.73 to -0.90],
RD of patients achieving MID: 25.28, 95% CI [17.52, 32.2]), NSAIDs injection (MD:
-1.56, 95% CI: [-2.42 to -0.70]), and gabapentin (MD: -1.40, 95% CI: [-2.56 to -
0.24]). No other pairwise comparison showed statistically significant effect estimate
(Table 3.5). Probability rankings and SUCRA values are available in Appendix
Table 1.

3.3.2. Pain intensity at short follow-up (1 to 3 hours)

Pain intensity at 1 to 3 hours post-injection was reported 17 RCTs enrolling 448
patients. Figure 3.3 provides the network of available interventions. Of the available
24 direct comparisons, 8 comparisons were informed by 2 or more trials and none

had important heterogeneity (1> = 0%). We did not find evidence of global or loop-
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specific incoherence (Table 3.6). Results of direct pairwise comparisons and their

respective certainty of evidence are provided in Table 3.7.

Low certainty evidence suggests ketamine injection may reduce pain intensity
compared to placebo (MD: -1.25 on a 0-10 VAS, 95% CI: [-1.76 to -0.74], RD of
patients achieving MID: 23.73, 95% CI [14.64, 31.46]) and gabapentin (MD: -3.70
on a 0-10 VAS, 95% CI: [-5.12 to -2.28]). No other pairwise comparison showed
statistically significant effect estimate (Table 3.8). Ranking probabilities and

SUCRA values are provided in Appendix Table 2.

3.3.3. Pain intensity at medium follow-up (3 to 7 days)

Pain intensity at 3 to 7 days post-injection was reported by 14 RCTs enrolling 602
patients. Figure 3.4 provides the network of available interventions. Of the available
13 direct comparisons, only the comparison of ketamine vs placebo was informed
by more than one trial (N = 6), which had substantial heterogeneity (12 = 70.7%).
We did not find evidence of global or loop-specific incoherence (Table 3.9). Results
of direct pairwise comparisons and their respective certainty of evidence are
provided in Table 3.10.

Low certainty evidence suggests ketamine injection may result in slight pain
reduction compared to placebo (MD: -1.34 on a 0-10 VAS, 95% CI: [-2.29 to -0.39],
RD of patients achieving MID: 24.59, 95% CI [7.8, 36.29]) and it may reduce pain
intensity compared to gabapentin (MD: -3.60 on a 0-10 VAS, 95% CI: [-5.46 to -
1.74]). No other pairwise comparison showed statistically significant effect estimate
(Table 3.11). Ranking probabilities and SUCRA values are available in Appendix
Table 3.

3.3.4. Pain intensity at medium-to-long follow-up (3 to 5 weeks)
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Pain intensity at 3 to 5 weeks timepoint was reported by 11 RCTs enrolling 490
patients. Figure 3.5 provides the network of available interventions. Of the available
12 direct comparisons, only the comparison of ketamine vs placebo was informed
by more than one trial (N = 4), which had moderate heterogeneity (1> = 49.4%). We
did not find evidence of global or loop-specific incoherence (Table 3.12). Results
of direct pairwise comparisons and their respective certainty of evidence are

provided in table 3.13.

Moderate certainty evidence suggests ketamine injection likely have little to no
effect on pain intensity compared to placebo 3 to 5 weeks post-intervention (MD: -
0.99 on a 0-10 VAS, 95% CI: [-2.00 to 0.03]); however, it may reduce pain intensity
compared to gabapentin (MD: -3.00 on a 0-10 VAS, 95% CI: [-4.52 to -1.48]). No
other pairwise comparison showed statistically significant effect estimate (Table
3.14). Ranking probabilities and SUCRA values are available in Appendix Table
4.

3.3.5. Pain intensity at long-term follow-up (> 5 weeks)

Pain intensity at long-term follow-up was reported by 10 RCTs, enrolling 644
patients. Figure 3.6 provides the network of available interventions. Of the available
10 direct comparisons, only the comparison of ketamine vs placebo was informed
by more than one trial (N = 3), which did not have important heterogeneity (I?> =
0%). We did not find evidence of global or loop-specific incoherence (Table 3.15).
Results of direct pairwise comparisons and their respective certainty of evidence

are provided in Table 3.16.

Ketamine may have little to no effect on pain intensity in time-points longer than 5
weeks post-injection, but the evidence is very uncertain: compared to placebo (MD
-1.09, 95% CI: [-1.86 to -0.32], very low certainty, RD of patients achieving MID:
20.85, 95% CI [6.11, 34.08]) and compared to lidocaine (MD: -1.49, 95% CI: [-2.45

to -0.53] on a 0-10 VAS, very low certainty). Low certainty evidence suggests
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ketamine injection may reduce pain intensity (on a 0-10 VAS) when compared to
gabapentin (MD: -2.70, 95% CI: [-3.33 to -2.07]). No other pairwise comparison
showed statistically significant effect estimate (Table 3.17). Ranking probabilities

and SUCRA values are available in Appendix Table 5.

3.3.6. Additional analyses

We explored the impact of type of pain (neuropathic, nociplastic, nociceptive,
mixed), and overall risk of bias on effect estimates using network meta-regression.
We did not find evidence of important subgroup effect in pain reduction at any of

the follow-up times (Supplementary Appendix Tables 6-27).

We explored the difference between ketamine doses and routes of administration
by expanding the network of interventions. We found no statistically significant
difference between high-dose, medium-dose, and low-dose ketamine injections.
We also did not find any statistically significant difference between different delivery

modes (Supplementary Appendix Tables 28-33).

We explored the impact of excluding stand-alone treatment nodes (midazolam,
NSAIDs, and gabapentin) on the effect estimates within each network. The results
indicated no statistically significant differences in the effect estimates

(Supplementary Appendix Tables 34-38).

We did not have sufficient data to run subgroup analysis for the comparison of

veteran vs. non-veteran population or inpatient vs. outpatient setting.

3.4. Physical function

Physical function was reported by 6 RCTs, enrolling 314 patients. We were not
able to conduct analysis based on different follow-up times because of data

sparsity, and thus used longest follow-up time to combine study estimates using
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network meta-analysis. Figure 3.7. provides the network of available interventions.
Of the available 11 direct comparisons, 2 comparisons were informed by 2 or more
trials, which had substantial heterogeneity (1> = 85% for both). We did not find
evidence of global incoherence, however loop-specific were observed between 4
comparisons (Table 3.18). Results of direct pairwise comparisons and their

respective certainty of evidence are provided in Table 3.19.

None of the ketamine pairwise comparison showed statistically significant
improvement in physical function (Table 3.20). Ranking probabilities and SUCRA
values are available in Appendix Table 39. We did not have sufficient data to run

subgroup analysis.

3.5. Health related quality of life (HRQoL)

HRQoL was reported by two RCTs (enrolling 52 patients). Schwartzman et al.
(2009) reported no statistically significant difference in placebo or ketamine
injection groups at 3 months follow-up (73). Vranken et al (2005) reported a mean
of 23.8-point improvement (SD: 27.09) on the 0-100 EQ-5D VAS in ketamine
injection groups (combined mean of two doses), compared to a mean of 2.1-point

improvement (SD: 15.96) in placebo group at 1-week of follow-up time (75).

3.6. Sleep quality

Sleep quality was evaluated by a single RCT with 20 participants. Pickering et al.
(2020) observed that both ketamine alone and ketamine combined with
magnesium resulted in a mean deterioration of 2 points (SD: 5.56 and 5,
respectively) on the 0-21 Pittsburgh Sleep Quality Index, while the placebo group
experienced a mean deterioration of 1 point (SD: 5.56) at the 5-week follow-up
(72).
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3.7. Social functioning

Social functioning was reported in one RCT involving 33 patients. Vranken et al.
(2005) reported a mean improvement of 26.4 points (SD: 28.85) on the 0-100 SF-
36 scale in the ketamine groups (combined mean of two doses), compared to a
minimal 1.1-point improvement (SD: 20.88) in the placebo group at a 1-week
follow-up (75).

3.8. Emotional functioning

Emotional functioning was assessed in a single RCT with 33 participants.
According to Vranken et al. (2005), emotional functioning improved by a mean of
35 points (SD: 43.85) in the ketamine groups (combined mean of two doses) on
the 0-100 SF-36 scale, while the placebo group showed no change (SD: 44.60) at
the 1-week follow-up (75).

3.9. Role functioning

Role functioning was reported in one RCT involving 33 patients. Vranken et al.
(2005) found that role functioning remained unchanged in both the ketamine
groups (SD: 42.86) and the placebo group (SD: 0) at the 1-week follow-up (75).

3.10. Adverse events
3.10.1. Gastrointestinal (Gl) adverse events

Almost all the included studies defined Gl adverse events as nausea, vomiting, or
both. Gl was reported by 15 RCTs enrolling 416 patients. Figure 3.8. provides the
network of available interventions. Of the available 15 direct comparisons, 5
comparisons were informed by 2 or more ftrials, of which none had important

heterogeneity (1> = 0% for all comparisons). We did not find evidence of global or
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loop-specific incoherence (Table 3.21). Results of direct pairwise comparisons and

their respective certainty of evidence are provided in Table 3.22.

Ketamine injection may result in a slight increase in the risk of Gl adverse events
when compared to placebo (RR: 3.97, 95% ClI: [2.18 to 7.22], RD: 12%, 95% CI:
[5% to 25%], very low certainty). No other pairwise comparison showed statistically
significant effect estimate (Table 3.23). Ranking probabilities and SUCRA values

are available in Appendix Table 40.

3.10.2. Dizziness

Dizziness was reported by 12 RCTs enrolling 304 patients. Figure 3.9 provides the
network of available interventions. Of the available 12 direct comparisons, 4
comparisons were informed by 2 or more trials of which none had important
heterogeneity (1> = 0% for all comparisons). We did not find evidence of global or
loop-specific incoherence (Table 3.24). Results of direct pairwise comparisons and

their respective certainty of evidence are provided in Table 3.25.

Low certainty evidence suggests ketamine administration may increase the risk of
dizziness compared to placebo (RR: 3.66, 95% CI: [1.25 to 10.74], RD: 11%, 95%
Cl: [1% to 40%]). No other pairwise comparison showed statistically significant
effect estimate (Table 3.26). Ranking probabilites and SUCRA values are
available in Appendix Table 41.

3.10.3. Fatigue, somnolence, and sedation

Fatigue, somnolence, and sedation were reported by 12 RCTs enrolling 221
patients. Figure 3.10. provides the network of available interventions. Of the
available 15 direct comparisons, 5 comparisons were informed by 2 or more trials,
of which none had important heterogeneity (12 = 0% for all comparisons). We did

not find evidence of global or loop-specific incoherence (Table 3.27). Results of
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direct pairwise comparisons and their respective certainty of evidence are provided
in Table 3.28.

Low certainty evidence suggests ketamine administration may increase the risk of
fatigue, somnolence, and sedation compared to placebo (RR: 2.89, 95% CI: [1.84
to 4.53], RD: 27%, 95% CI: [12% to 50%]). The evidence about comparison of
ketamine administration and lidocaine is very uncertain. Ketamine administration
may have little to no effect on the incidence of fatigue, somnolence, and sedation
compared to lidocaine (RR: 1.38, 95% CI: [1.03 to 1.84], RD: 18%, 95%CI [1% to
40%], very low certainty), but the evidence is very uncertain. No other pairwise
comparison showed statistically significant effect estimate (Table 3.29). Ranking

probabilities and SUCRA values are available in Appendix Table 42.

3.10.4. Dissociative symptoms

Dissociative symptoms were reported differently amongst included trials (e.g.,
feeling of unreality, confusion, out of body sensation). The detailed definition of
dissociative symptoms is provided in Supplementary Appendix Table 43.
Dissociative symptoms were reported by 17 RCTs enrolling 482 patients. Figure
3.11. provides the network of available interventions. Of the available 15 direct
comparisons, 6 comparisons were informed by 2 or more trials, of which none had
important heterogeneity (12 = 0% for all comparisons). We did not find evidence of
global incoherence, however loop-specific were observed between 3 comparisons
(Table 3.30). Results of direct pairwise comparisons and their respective certainty

of evidence are provided in Table 3.31.

Low certainty evidence suggests ketamine administration may increase the

incidence of dissociative symptoms compared to placebo (RR: 4.22, 95% CI: [2.20

to 8.10], RD: 17%, 95% CI: [6% to 37%)]. The evidence for the comparisons of

ketamine administration and lidocaine injection and opioid injection is uncertain (for

ketamine vs lidocaine, RR: 2.39, 95% CI: [1.00 to 5.68], RD: 21%, 95/5 CI [0% to

70%], and for ketamine vs opioid, RR: 2.34, 95% CI: [1.05 to 5.22], RD: 14%, 95/5
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Cl [1% to 45%], both very low certainty). No other pairwise comparison showed
statistically significant effect estimate (Table 3.32). Ranking probabilities and

SUCRA values are available in Appendix Table 44.

3.10.5. Visual impairment

Visual impairment was reported amongst included trials as blurred vision, visual
disturbances, reduced visual acuity, and change in vision. Visual impairment was
reported by 8 RCTs enrolling 156 patients. Figure 3.12. provides the network of
available interventions. Of the available 8 direct comparisons, 5 comparisons were
informed by 2 or more trials, of which none had important heterogeneity (1> = 0%
for all comparisons). We did not find evidence of global or loop-specific
incoherence (Table 3.33). Results of direct pairwise comparisons and their

respective certainty of evidence are provided in Table 3.34.

The evidence about the effects of ketamine administration on visual impairment is
very uncertain. Very low certainty evidence suggests ketamine administration may
increase the incidence of visual impairment compared to placebo (RR: 10.21, 95%
Cl: [2.86 to 36.42], RD: not evaluable, very low certainty), lidocaine (RR: 5.89, 95%
Cl: [1.48 to 23.39], RD: 22%, 95% CI [2% to 100%]), and opioid (RR: 3.38, 95%
Cl: [1.03 to 11.03], RD: 17%, 95% CI [0% to 72%]). However, the evidence is very
uncertain. No other pairwise comparison showed statistically significant effect
estimate (Table 3.35). Ranking probabilities and SUCRA values are available in
Appendix Table 45.

3.10.6. Additional analyses

We explored the impact of type of pain (neuropathic, nociceptive, nociplastic), and

overall risk of bias on network estimates across adverse event outcomes using
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network meta-regression and found no evidence of important subgroup effect
(Supplementary Appendix Tables 46-65).

We explored the difference between Ketamine doses and route of administration
by expanding the network. Medium dose ketamine administration increased the
risk of dizziness compared to administration of low dose ketamine (RR: 3.77, 95%
Cl: [1.41 to 10.10]) (Supplementary Appendix Table 68). Additionally, IV injection
of ketamine was associated with a higher risk of dizziness, when compared to
transdermal injection of ketamine (RR: 37.18, 95% CI: [2.51 to 551.09])
(Supplementary Appendix Table 69). We did not find any statistically significant
difference between high-dose, medium-dose, and low-dose ketamine injections in
other adverse effect outcomes (Supplementary Appendix Tables 66-67, and 70-
74). We also did not find any statistically significant difference between different

delivery modes across other adverse effect outcomes.

We explored the impact of excluding stand-alone treatment nodes (midazolam,
ketamine+midazolam, NSAIDs, and gabapentin) on the incidence of adverse
events. The analysis showed no statistically significant differences in risk ratios

(Supplementary Appendix Tables 75-79).

We did not have sufficient data to run subgroup analysis for the comparison of

veteran vs. non-veteran population, and inpatient vs. outpatient setting.

Chapter 4: Discussion
4.1 Main findings

This NMA of 36 trials that enrolled 1,318 patients with chronic non-cancer pain
showed ketamine may provide small but important pain reduction in patients with
chronic pain at immediate to short-term follow-up, but it probably has little to no
effect at medium to long-term (beyond 3-week post-intervention). The effect of

ketamine administration on other patient-important outcomes such as physical
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functioning, quality of life and sleep, and social and emotional function is very
uncertain. Ketamine administration may have some benefit in pain reduction
compared to gabapentin across all follow-ups, NSAIDs at immediate follow-up, and
lidocaine at the long-term follow-up. Low to very low certainty evidence indicates
that ketamine may be associated with an increased risk of all adverse effects.
Compared to lidocaine and opioid, very low certainty evidence suggests ketamine
may be associate with higher incidence of fatigue, somnolence and sedation,

dissociative symptoms, and visual impairment.

4.2 Strengths and limitations

Our study, which is the first NMA to evaluate the comparative effectiveness and
safety of ketamine across various types of CNCP, has several notable strengths.
We conducted a systematic review and network meta-analysis, guided by a
detailed and publicly available study protocol, to ensure transparency and rigor.
The search strategy was comprehensive and was developed in collaboration with
an experienced health sciences librarian. We utilized advanced statistical methods,
including network meta-regression and network expanding to explore the impact
of potential effect modifiers and ensure robustness in our findings. Additionally, we
employed the minimally contextualised GRADE approach to evaluate the certainty
of evidence, to provide a clear and transparent presentation of ketamine's

comparative performance.

However, some limitations of our work need to be mentioned. The primary
limitation of our review is the low certainty of evidence, largely due to trial limitations,
including high risk of bias and the small number of patients included in each trial,
making imprecision a significant limiting factor in the quality of the evidence
produced. Also, our review could not assess long-term benefits and harms of
ketamine for CNCP, because none of the included trials in the analysis trial

followed patients for more than 6 months.
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4.3 Comparison with other reviews

Our findings align with those reported in previous systematic reviews on ketamine
for CNCP. Consistent with earlier reviews, our analysis found that ketamine
provides modest pain relief when compared to placebo, however the existing
evidence remain low in most cases. Additionally, the magnitude of pain relief does
not significantly change with different ketamine doses (36-39). Previous reviews
also highlighted the higher incidence of adverse events, particularly dissociative
symptoms, associated with ketamine, which our study confirms (36-39). We were
unable to compare other outcomes with previous reviews, as these were not

analyzed in earlier studies.

4.4 Implications for practice and research

The findings of this study have important implications for clinical practice and future
research. The absence of regulatory guidance on optimal dosing regimens,
yielding to significant variability in ketamine dosing and administration methods,
raises concerns about the potential risks associated with ketamine treatments (91,
92). Therefore, there is a clear need for comprehensive research and clear clinical
guidelines. Moreover, the lack of consistent reporting of important patient-reported
outcomes, as recommended by IMMPACT, highlights an area for improvement in
future trials (41). Given the small number of patients included in many of the studies,
there is a clear need for larger, definitive RCTs to further evaluate ketamine's

efficacy and safety.

4.5 Conclusion

In conclusion, this systematic review and meta-analysis provide a comprehensive
evaluation of ketamine's role in managing chronic non-cancer pain (CNCP). Our

findings suggest that ketamine may offer small but meaningful benefits in patients
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with chronic pain at immediate to short-term follow-up, though it likely provides little
to no benefit at medium to long-term follow-up (beyond three weeks post-
intervention). Additionally, while ketamine may offer similar benefits compared to
other active interventions, these potential advantages are often accompanied by
significant adverse effects. These findings highlights the need for further research
to establish standardized dosing regimens and long-term safety profiles of

ketamine.
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Figure 3.1. Flow diagram of the study selection process
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Table 3.1 Characteristics of included trials

Pain Ketamine
Mean % # Route of
Authors Country Pain type | duration |RCT type dose at Frequency
age Female Arms administration
(month) each use
Collazo 2015 0.4 5 days, each day 1
Spain 51 93 Nociplastic 88.8 Parallel 3* v hour

(87) mg/kg/h
Jgrum 2002 ) Cross- 0.018 .

Norway 47.5 58.3 Neuropathic 81.99 3 v Once for 20 minutes
(32) over mg/kg/h
Kvarnstorm ] Cross- 0.6

Sweden 449 10 Neuropathic 99.6 3 v Once for 40 minutes
2004 (58) over mg/kg/h
Kvarnstorm Cross- 0.6

Sweden 46.75 75 Neuropathic 69.5 3 v Once for 40 minutes
2003 (59) over mg/kg/h
Lemming 2005 ] . Cross- 0.6 .

Sweden 41 69.69 Nociplastic 28 4 v Once for 30 minutes
(60) over mg/kg/h
Lemming 2007 . . Cross- 0.0003 )

Sweden 341 55 Nociplastic 45.8 4 v Once for 65 minutes
(61) over mg/kg/h
Lumanauw 0.75

USA 46.5 58.7 Mixed NR** Parallel 3 v Once for 20 minutes

2019 (62) mg/kg/h
Maher 2017
(63) USA 50.26 54.09 Nociceptive NR** Parallel 2" 1 mg/kg/h Y Once for 30 minutes
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) NR*™ Cross- .
Carr 2004 (64) USA 48.55 70 Mixed 2 10 mg Intranasal Once for 60 minutes
over
Castrillon 2008 Cross-
Denmark 28.01 71.4 Nociplastic 96 2 0.2 mil IM Once for 10 second
(65) over
Dadabayev 0.75
USA 4544 24.3 Mixed NR** Parallel 4 \ Once for 40 minutes
2020 (66) mg/kg/h
Lauretti 2009 ] ] ] )
67) Brazil 45.82 72 Nociceptive 88.32 Parallel 6 NE *** Transdermal |Once for 360 minutes
] . Cross- 0.75 120 minutes daily for
Max 1995 (68) USA 40 100 Nociplastic 46.5 3 v
over mg/kg/h 3 days
Mitchell 2002 0.15
UK 71 43 Nociceptive 23.2 Parallel 2 v Once for 240 minutes
(69) mg/kg/h
Muller 2005 Cross- 0.0416 Continuous infusion
France 42.05 100 Nociplastic NR** 2 v
(70) over mg/kg/h for 60 hours
Niesters 2013 ) Cross- 0.57
Netherlands | 54.4 80 Neuropathic NR** 3 v Once for 60 minutes
(71) over mg/kg/h
Pickering 2020 ) Cross- 0.25 )
France 55 50 Neuropathic 60 3 v Once for 120 minutes
(72) over mg/kg/h
Schwartzman ] . 0.35 240 minutes daily for
USA 41.9 95 Nociplastic 79.6 Parallel 2 v
2009 (73) mg/kg/hour 10 days
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Sigtermans 0.432 3 times daily for 5
Netherlands | 45.6 80 Nociplastic 93.6 Parallel v
2009 (74) mg/kg/h days
Sorensen 1995 Cross- 1.8
Sweden 39 100 Nociplastic 117.84 v Once for 10 minutes
(33) over mg/kg/h
Sorensen 1997 . . Cross- 0.6 )
Sweden 39 100 Nociplastic 60 v Once for 30 minutes
(34) over mg/kg/h
Vranken 2005 ) )
(75) Netherlands | 53.8 52 Neuropathic NR** Parallel NE *** Transdermal |daily for 5 days
Noppers 2011 ] . .
(76) Netherlands | 42.1 96 Nociplastic 57.6 Parallel 1 mg/kg/h v Once for 30 minutes
Persson 1998 Cross- 1.8
Sweden 72.7 63 Nociceptive NR** v Once for 5 minutes
(77) over mg/kg/h
Ayesh 2008 Cross-
Denmark 26.5 83 Nociceptive 50.4 NE *** Intra-articular |Once
(33) over
Amr B 2011
(78) Egypt 30.90 15 Neuropathic 8.5 Parallel 0.2 mg/kg Epidural Once
Jafarnia 2016 ) ) Three times daily for 6
Iran 39.82 75 Nociceptive NR** Parallel 50 mg Oral
(79) weeks
Lauretti 2002 ] ] ) Once weekly for 3
Brazil 46.6 39 Neuropathic NR** Parallel 0.1 mg/kg Epidural
(80) weeks
Rigo 2017 (81) Brazil 50.14 54 Neuropathic 12 Parallel 30 mg Oral 3 times daily
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60 minutes, every
Korea 69 70 Neuropathic 21 Parallel 2 1 mg/kg/h v other day for one
Kim 2015 (82) week
Amr A 2011 ) )
(83) Egypt 44.9 45.4 Neuropathic 9.5 Parallel 2 30 mg Epidural Once
Peter 2023 (84) India NR 15 Neuropathic NR** Parallel 2 0.2 mg/kg Epidural Once
Leung 2001 Cross-
USA 55.8 41.6 Neuropathic 71.08 3 NE *** v Once for 20 minutes
(85) over
Bouwense 2011 ) . Cross- 0.12 )
Netherlands | 53.2 55 Nociplastic NR** 2 v Once for 180 minutes
(86) over mg/kg/h
) ) Cross- 0.9 .
Eide 1994 (87) Norway 71.87 50 Neuropathic 425 3 v Once for 10 minutes
over mg/kg/h
Rabben 1999 ) Cross-
Norway 56.86 87 Neuropathic 5.7 2 0.4 mg/kg IM Once
(88) over
Nielsen . . Cross- 0.6
Sweden 45 100 Nociplastic 44 4 2 v Once for 30 minutes
2000**** (89) over mg/kg/h
Haines 1999 ) Cross- Once daily for 3
UK NR 50 Neuropathic 120 2 10 mg Oral
**4(90) over weeks

* Studies had more arms, but only 3 and 2 arms were eligible to be included, ** Mean duration of pain not reported; however, it was explicitly
mentioned to be chronic pain, *** Mean Ketamine at dose at each was not evaluable, **** Studies were not included in the analysis. IV: intra-venous,

IM: intramuscular
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Table 3.2. Risk of bias assessment across all studies with at least one outcome of interest.

Randomization Carryover Dev_iations Missing | Measurement Selection of
Study (year) Process Effects f_rom |nter_1ded outcome of the the reported Overall
interventions data outcome result
Jogrum 2002 (32) Some concerns | Some concerns High Low Low Some concerns High
Kvarnstorm 2003 (59) High Low Some concerns Low Low Low High
Lemming 2005 (60) High Low High Low Low Some concerns High
Lemming 2007 (61) High Low Low Low Low Some concerns High
Lumanauw 2019 (62) Low Not Applicable Low Low Low Low Low
Maher 2017 (63) High Not Applicable Low Low Low Low High
Carr 2004 (64) Low High Low Low Low Low Low
Castrillon 2008 (65) High Low Some concerns Low Low Some concerns High
Dadabayev 2020 (66) High Not Applicable | Some concerns Low Low High High
Sorensen 1995 (33) High Some concerns | Some concerns Low High Some concerns High
Sorensen 1997 (34) High Low Some concerns Low High Low High
Persson 1998 (77) Some concerns High Some concerns Low High Low High
Ayesh 2008 (35) High Low Some concerns Low High High High
Amr [A] 2011 (83) High Not Applicable | Some concerns High Low Low High
Amr [B] 2011 (78) High Not Applicable | Some concerns Low High Low High
Peter 2023 (84) High Not Applicable Some concerns Low Low Low High
Kvarnstorm 2004 (58) High High Some concerns Low Low Low High
Lauretti 2009 (67) High Not Applicable Some concerns Low Low Low High
Max 1995 (68) High High Some concerns Low High Some concerns High
Niesters 2013 (71) High Low Some concerns Low High Low High
Noppers 2001 (76) Low Not Applicable Low Low Low Low Low
Mitchell 2002 (69) High Not Applicable Some concerns Low High Some concerns High
Muller 2005 (70) High Low Some concerns Low High Low High
Schwartzman 2009 (73) High Not Applicable Some concerns Low Low Some concerns High
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Sigtermans 2009 (74) High Not Applicable | Some concerns Low Low Low High
Vranken 2005 (75) High Not Applicable Some concerns Low Low Low High
Jafarnia 2016 (79) Low Not Applicable Low Low Low Low Low
Lauretti 2002 (80) High Not Applicable Some concerns Low Low Low High
Rigo 2017 (81) High Not Applicable Some concerns Low Low Low High
Kim 2015 (82) High Not Applicable Some concerns Low Low Low High
Collazo 2015 (57) Low Not Applicable High Low Low Some concerns High
Pickering 2020 (72) Low Low Low Low Low Low Low
Leung 2001 (85) High Low Some concerns Low Low Low High
Bouwense 2011 (86) High Low Some concerns Low High Low High
Eide 1994 (87) High Low Some concerns Low High Low High
Rabben 1999 (88) High Low Some concerns Low Low Low High
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Figure 3.2. Network map of pain intensity at immediate follow-up

Ketamine+Opioid

Gabapentin

NSAIDs

Ketamine

Lidocaine

The size of the node (circle) corresponds to the number of patients randomized to that intervention.

The thickness of the lines corresponds to the number of studies for each comparison.
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Table 3.3. Indirect estimates of effect for the network of pain intensity at immediate follow-up and P value for pairwise inconsistency

Comparison Mealrr:d(i;g;: el IF (Se) |“°‘|;“5;?:Z“Cy
Ketamine vs. Placebo -1.88 (-5.29, 1.53) | 0.58 (1.76) 0.743
Ketamine vs. Ketamine+Opioid 1.56 (0.12,2.99) | -1.36 (1.07) 0.205
Ketamine vs. Lidocaine -0.93 (-2.42, 0.56) | 0.62 (0.84) 0461
Ketamine vs. Opioid -0.64 (-2.09, 0.80) | 0.53 (0.82) 0.520
Ketamine+Opioid vs. Placebo -2.82 (-4.26,-1.37) | 1.21(1.06) 0.256
Ketamine+Opioid vs. Opioid 0.23 (-2.27, 2.74) | -1.65 (1.40) 0.241
Lidocaine vs. Placebo -1.23 (-2.77,0.32) | 0.39 (0.85) 0.647
Lidocaine vs. Opioid -0.06 (-1.24,1.12) | 0.44 (0.78) 0.572
Opioid vs. Placebo -0.99 (-2.19, 0.20) | -0.15 (0.71) 0.834

All the evidence comes from trials which directly compare them. Significant inconsistency P value means estimates from direct and indirect
comparison are statistically different. P value for global test of inconsistency = 0.988

Statistical tests of inconsistency have low power and thus typically is p value < 0.1 is considered as important inconsistency.

IF: inconsistency factor; Se: standard error
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Table 3.4. Results of direct pairwise comparisons with number of trials and certainty of evidence for pain intensity at immediate follow-

up
. # # 2 Direct - . . Overall | Publication

Comparison RCTs | participants | Mean (95% CI) Precision | Directness | Consistency RoB bias COE
Ketamine vs. NSAIDs 1 39 - | -1.56 (-2.02,-1.10) | Serious | Notserious | Notserious | Serious | Undetected | Low
Ketamine vs. Gabapentin 1 40 . | -1.40(-2.30,-0.5) Vgry Not serious | Not serious | Serious | Undetected very
serious Low
Ketamine vs. Ketamine+Opioid 1 40 | 02(-1.15,1.55) Serious Not serious | Not serious Serious | Undetected Low
Ketamine vs. Opioid 5 198 0 -0.07 (-0.98, 0.84) Serious Not serious Serious Serious | Undetected \Ifgvrg
Ketamine vs. Placebo 10 434 o |-129(-1.77-0.81) Not Not serious | Not serious Very Not serious* | Low

serious serious
Ketamine vs. Lidocaine 3 126 0 -0.30(-0.9,0.311) Serious Not serious Serious Serious | Undetected \Ifgivy
Ketamine+Opioid vs. Opioid 2 80 0 -1.41(-2.62,-0.21) Vgry Not serious | Not serious N.Ot Undetected Mode
serious serious rate
Ketamine+Opioid vs. Placebo 1 40 .. | ~1.60(-2.92,-0.28) Vgry Not serious | Not serious | Serious | Undetected Very
serious Low
Opioid vs. Placebo 4 166 o | 117 (-1.75,-0.60) Vgry Not serious | Not serious | Serious | Undetected Very
serious Low
Lidocaine vs. Opioid 2 102 0 0.42(-0.69, 1.50) Serious Not serious Serious Serious Undetected \Ifg\rNy
Lidocaine vs. Placebo 3 126 0 -0.91(-1.31-0.51) Vgry Not serious | Not serious | Serious | Undetected Very
serious Low

CoE: certainty of evidence

* Egger test

p value: 0.218
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Table 3.5. Results of network meta-analysis with GRADE certainty of evidence for pain reduction at immediate follow-up time

Ketamine

092 (-013.1.97) Ketamine+Opioid
-0.41 (-1.00,0.17) -1.34 (-2.45,-0.20)
-1.56 (-2.42,-0.70) -2.48 (-3.84,-1.13)
-1.40 (-2.56,-0.24) -2.32 (-3.89,-0.76)
-0.22 (-0.80,0.37) -1.14 (-2.14,-0.14)
-1.32 (-1.73,-090) -2.24(-3.29,-1.19)

Lidocaine

-1.15(-2.19,-0.10) NSAID

2099 (-229031) 016 (-1.29.1.61) Gabapentin

020(-052,091) 1.34(0.30,2.39) 1.18(-0.12,2.49) Opioid

-0.90 (-1.48-0.33) 0.24 (-0.72.1.20) 0.08 (-1.15,1.32) -1.10 (-1.69,-0.51) Placebo

Results are mean differences (95% Cls) from the network meta-analysis. For each comparison (column vs. row), mean < 0 indicates the
intervention in the column is superior to the comparator in the row.

_ Moderate certainty of evidence Low certainty of evidence ‘ Very Low certainty of evidence
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Figure 3.3. Network map of pain intensity at short follow-up

NSAIDs

Ketamine 9 Gabapentin

etamine+Opioid

PKetamine+Clonidine

Lidocaing

"~ Fentanyl+Clonidine

The size of the node (circle) corresponds to the number of patients randomized to that intervention.

The thickness of the lines corresponds to the number of studies for each comparison.

Table 3.6. Indirect estimates of effect for the network of pain intensity at short follow-up and P value for pairwise inconsistency
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Comparison Indirect Mean (95% CI) | IF (Se) '”CO”\TSLZ”CV P

Clonidine vs. Ketamine -1.85 (-5.33, 1.63) 1.75(1.81) 0.333
Clonidine vs. Ketamine+QOpioid 0.82 (-2.99, 4.62) -0.72 (2.37) 0.763
Clonidine vs. Opioid 0.68 (-2.57, 3.94) -1.68 (2.06) 0.413
Fentanyl+Clonidine vs. Ketamine -2.25 (-5.69, 1.19) 1.75 (1.81) 0.333
Fentanyl+Clonidine vs.

Ketami:/\eJrCO(:)io(ij . evs 0.42 (-3.35,4.18) | -0.72 (2.37) 0.763
Fentanyl+Clonidine vs. Opioid 0.28 (-2.93, 3.49) -1.68 (2.06) 0.413
Ketamine+Clonidine vs. Ketamine -0.95 (-4.50, 2.60) 1.75 (1.81) 0.333
gzz:::gggﬂ'”e Vs 1.72 (-2.15, 5.59) -0.72 (2.37) 0.763
Ketamine+Clonidine vs. Opioid 1.58 (-1.75, 4.91) -1.68 (2.06) 0.413
Ketamine vs. Placebo -2.96 (-5.70, -0.22) 1.77 (1.42) 0.213
Ketamine vs. Ketamine+Opioid 1.43 (-0.08, 2.94) -1.17 (0.99) 0.237
Ketamine vs. Lidocaine -1.74 (-3.14, -0.34) 1.77 (0.78) 0.022
Ketamine vs. Opioid 0.48 (-1.10, 2.06) -0.58 (0.88) 0.509
Ketamine+Opioid vs. Placebo -2.24 (-3.59, -0.89) 0.65 (1.11) 0.562
Ketamine+Opioid vs. Opioid 0.44 (-1.90, 2.79) -1.42 (1.31) 0.279
Lidocaine vs. Placebo -1.10 (-2.88, 0.69) 0.21 (1.02) 0.839
Lidocaine vs. Opioid -0.23 (-1.36, 0.90) 1.02 (0.79) 0.196
Opioid vs. Placebo -0.19 (-1.28, 0.89) -1.54 (0.67) 0.022

All the evidence comes from trials which directly compare them. Significant inconsistency P value means estimates from direct and indirect

comparison are statistically different. P value for global test of inconsistency = 0.235

Statistical tests of inconsistency have low power and thus typically is p value < 0.1 is considered as important inconsistency. IF: inconsistency factor;
Se: standard error
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Table 3.7. Results of direct pairwise comparisons with number of trials and certainty of evidence for pain reduction at short follow-up

# # Direct Mean Overall | Publication
Comparison RCTs | participants > | (95% CI) Precision | Directness | Consistency | RoB bias COE
Ketamine vs. NSAID ! 39 .. | -0-57(-1.05,-0.09) sc\e/r(iaorﬁs Not serious | Not serious | Serious | Undetected \(iz
g(;tt?arl?)lgr?ti\r/]& 1 40 . | B70(467.-2.73) | gerious | Not serious | Notserious | Serious | Undetected | “OW
ﬁggm:gzrgpioid 2 58 0 0.33(-0.73, 1.40) sc\a/;iacg{xs Not serious | Not serious | Serious | Undetected \S\r}v/
ﬁ:tzmm::&onidine ! 17 -- -0.80(-2.65,1.05) sc\a/r(iacg{xs Not serious | Not serious | Serious | Undetected \Ifg\rNy
E::\atgqni;ﬁréi.)nidine ! 16 -- 0.50 (-1.12, 2.12) S;/I’?(;{IS Not serious | Not serious | Serious | Undetected \(g\rNy
Ketamine vs. Clonidine ! 18 - 0.10(-1.61,1.81) sc\e/r(iagﬁs Not serious | Not serious | Serious | Undetected \Ifg\l;vy
Ketamine vs. Opioid 7 225 0 -0.17(-1.09,0.75) sc\e/r(iaorﬁs Not serious Serious sc\e/r(iaorﬁs Undetected \(iz
Ketamine vs. Placebo 1 403 o | 125(1.77,-0.74) se’;licc;ttjs Not serious | Not serious se’;licc;ttjs selr\ilgttjs* High
Ketamine vs. Lidocaine 4 146 0 0.07(-0.39,0.53) sc\a/;iacg{xs Not serious Serious sc\a/;iacg{xs Undetected \S\r}v/
Ketamine vs. Midazolam ! 24 .. | 091(-276,0.94) sc\a/;iacg{xs Not serious | Not serious se’\rligtus Undetected | ~O%
ﬁztgmmziggggir\@ ! 17 .. | 1100(-3.37,1.37) S;/I’?(;{IS Not serious | Not serious | Serious | Undetected \(g\rNy
gg;at;nni;ﬁrzol(?ri]?cij?n\:. ! 16 -- 0.30 (-1.90, 2.50) s;/r(ia;{ls Not serious | Not serious | Serious | Undetected \(g\:vy
g(le(;tzirgiiE?Opioid b ! 18 .. | -0.10(-2.36,2.16) sc\e/r(iagﬁs Not serious | Not serious | Serious | Undetected \Ifg\l;vy
gitizzginﬁopbid > 3 97 o | 0-96(-1.84,-0.09) S(\a/r(iaor)tljs Not serious Serious se’;licc;ttjs Undetected \S\?/l
§g§$26+0pioid > 1 40 .. | -160(-291,-0.29) S(\a/r(iac?tljs Not serious | Not serious | Serious | Undetected \Ifg\rg
Ketamine+Clonidine vs. Very Very
Fentanyl+Clonidine 1 15 -- 1.30 (-0.91, 3.51) serious | Not serious | Not serious | Serious | Undetected | Low
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Ketamine+Clonidine vs. Very Very
Clonidine 17 -- 0.90 (-1.37, 3.17) serious | Not serious | Not serious | Serious | Undetected | Low
g?)tiz?gianlonidine " 16 . | 010(-237,2.17) sc\e/r(iagﬁs Not serious | Not serious | Serious | Undetected \Ifgivy
E?g;?d?zg clonidine vs 16 .. | “040(-2:49,1.69) sc\e/r(iaorﬁs Not serious | Not serious | Serious | Undetected \Ifgvrg
gi)?ct)?CTYHCIonidine = 15 -- -1.40(-3.49,0.69) S(\a/r(iaor)tljs Not serious | Not serious Serious | Undetected \S\?/l
Clonidine vs. Opioid 17 -- -1.00 (-3.16, 1.16) s;/;iacg{xs Not serious | Not serious | Serious | Undetected \S\r}v/
Opioid vs. Placebo 176 0 | -1.54(-2.16,-0.92 | Serious | Notserious | Notserious | Serious | Undetected | Low
Opioid vs. Lidocaine 102 0 -0.84 (-2.06, 0.38) s;/;iacg{xs Not serious Serious Serious | Undetected \S\r}v/
Lidocaine vs. Placebo 146 o | 0:90(-1.32,-048) s;/:iacg{xs Not serious | Not serious s;/:iacg{xs Undetected \Ifg\rNy

CoE: certainty of evidence
* Egger test p value: 0.413
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Table 3.8. Results of network meta-analysis with certainty of evidence for pain reduction at short follow-up time

Ketamine

0.41(-149231) Clonidine

0.81(-1.01,2.63) 0.40(-1.94,2.74)  Fentanyl+Clonidine

-3.70 (-5.12,-2.28) -4.11 (-6.48,-1.74) -4.51 (-6.82,-2.20 Gabapentin

-0.49 (-2.51,1.53) -0.90(-3.40,1.60) -1.30 (-3.74,1.14) 3.21 (0.74,5.68) Ketamine+Clonidine

0.74 (-0.27,1.74) 0.33(-1.70,2.36)  -0.07 (-2.03,1.89) 4.44 (2.70,6.18) 1.23(-0.92,3.38)  Ketamine+Opioid

-0.32 (-0.98,0.35) -0.73(-2.72,1.27) -1.13(-3.05,0.79)3.38 (1.82,4.95) 0.17 (-1.94,2.29) -1.06 (-2.19,0.08) Lidocaine

-091(-3.031.21) -1.32(-417,1.52) -172(-4.51,1.07)2.79(0.24,5.34) -0.42(-3.352.51) -1.65(-3.99,0.70)-0.59 (-2.81,1.63) Midazolam

-0.57 (-1.71,0.57) -0.98(-3.20,1.23) -1.38(-3.53,0.77) 3.13 (1.31,4.95) -0.08 (-240,2.24) -1.31(-2.83,0.21)-0.25 (-1.57,1.07) 0.34 (-2.07,2.75) NSAIDs

0.00 (-0.63,0.63) -041(-2.35152) -0.81(-2.67,1.05)3.70(2.155.25) 049 (-157,2.56) -0.74 (-1.72,0.24)0.32 (-0.45,1.09) [0.91 (-1.30,3.12) 0.57 (-0.73,1.87, Opioid
-1.25 (-1.76,-0.74) -1.66 (-3.61,0.29) -2.06 (-3.93,-0.192.45 (0.94,3.96) -0.76(-2.83,1.31) -1.99 (-3.03,-0.95-0.93 (-1.60,-0.26}-0.34 (-2.52,1.84) -0.68 (-1.93,0.57-1.25 (-1.91,-0.59) Placebo

Results are mean differences (95% Cls) from the network meta-analysis. For each comparison (column vs. row), mean < 0 indicates the
intervention in the column is superior to the comparator in the row.
High certainty of evidence ‘ Moderate certainty of evidence | Low certainty of evidence ‘ Very Low certainty of evidence
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Figure 3.4. Network map of pain intensity at medium follow-up

Midazolam Gabapentin

Placebo
Methadone

Ketamine+Methadone

Ketamine+Opjoid

Ketamine

Opioid NSAIDs

The size of the node (circle) corresponds to the number of patients randomized to that intervention.

The thickness of the lines corresponds to the number of studies for each comparison.
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Table 3.9. Indirect estimates of effect for the network of pain intensity at medium follow-up and P value for pairwise inconsistency

Inconsistency P
Comparison Indirect Mean (95% CI) | IF (Se) value
Ketamine vs. Lidocaine -2.01 (-6.35, 2.34) 1.61 (2.47) 0.515
Ketamine vs. Opioid -1.91 (-6.24, 2.43) 1.61(2.47) 0.515
Lidocaine vs. Placebo -1.91 (-6.25, 2.44) 1.61 (2.47) 0.515
Opioid vs. Placebo -2.01 (-6.34, 2.33) 1.61 (2.47) 0.515

All the evidence comes from trials which directly compare them. Significant inconsistency P value means estimates from direct and indirect
comparison are statistically different. P value for global test of inconsistency = 0.515

Statistical tests of inconsistency have low power and thus typically is p value < 0.1 is considered as important inconsistency.

IF: inconsistency factor; Se: standard error
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Table 3.10. Results of direct pairwise comparisons with number of trials and certainty of evidence for pain reduction at medium follow-up

# # Direct Mean Overall | Publication
Comparison RCTs | participants 12 (95% CI) Precision | Directness | Consistency | RoB bias COE
Ketamine vs. Very Very
Ketamine+Methadone 1 40 - 0.83 (0.14,1.52) serious Not serious | Not serious Serious | Undetected | Low
Ketamine vs. Very Very
Methadone 1 24 - 0.81(-0.01,1.63) serious Not serious | Not serious Serious | Undetected | Low
Ketamine vs.
Gabapentin 1 40 .| 360(-4.07,-313) | gerious | Notserious | Not serious | Serious | Undetected | “OW
Very Very
Ketamine vs. Midazolam 1 24 -- -0.85 (-2.55, 0.85) serious Not serious | Not serious Serious | Undetected | Low
) ) ) Very Very Very
Ketamine vs. Placebo 6 240 70.7 1.32(-2.36,-0.29) serious Not serious | Not serious serious Undetected | Low
Ketamine vs. Lidocaine 1 66 -- -0.40 (-1.38, 0.58) Serious | Not serious | Not serious | Serious | Undetected | Low
Ketamine vs. Opioid 1 66 -- -0.30 (-1.23,0.63) | Serious | Notserious | Notserious | Serious | Undetected | Low
Ketamine vs. NSAID 1 39 -- -0.38 (-0.78, 0.02) Serious | Not serious | Not serious | Serious | Undetected | Low
Ketamine+Methadone
vs. Methadone 1 26 -- -0.02(-0.88, 0.84) Serious Not serious | Not serious Serious | Undetected Low
Opioid vs. Placebo 1 66 - -0.40 (-1.33,0.53) | Serious | Notserious | Notserious | Serious | Undetected | Low
Lidocaine vs. Opioid 1 66 - 0.10 (-0.87, 1.07) Serious | Not serious | Not serious | Serious | Undetected | Low
Lidocaine vs. Placebo 1 66 - -0.30 (-1.28, 0.68) Serious | Not serious | Not serious | Serious | Undetected | Low
Ketamine+Opioid vs. Very Very
Opioid 1 28 -- -1.27(-2.90, 0.36) serious Not serious | Not serious Serious | Undetected | Low

CoE: certainty of evidence
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Table 3.11. Results of network meta-analysis with certainty of evidence for pain reduction at medium follow-up time

Ketamine

065(-2.39.369) Ketamine+Opioid

-0.72 (-2.56,1.12) -1.37 (-4.55,1.81) Lidocaine

-0.38 (-2.231.47) -1.03(-458,253) 034 (-2.27.295) NSAIDs

-3.60 (-5.46,-1.74) -4 .25 (-7.61,-0.69) -2.88 (-5.50,-0.26) -3.22 (-5.84 -0.60) Gabapentin

-062 (-2441.20) -1.27 (-3.70,1.16) 0.10(-1.952.15) -0.24(-2.83,2.35) 2.98(0.38,5.58) Opioid

-0.85(-3.33,1.63) -150(-542242) 013 (-3.22296) -047 (-3.596,262) 2.75(-0.35,5.89) -0.23 (-3.31,2.85) Midazolam

083(-110278) 018(-3.42378) 155(112422) 121(-146388) 443(1.757.11) 1.45(-1.20,4.10) 1.68 (-1.46.4.82) Ketaminet+Methadone

081(117279) 016(-3.47379) 153(-1.18424) 119(-152390) 441(169713) 143(-126412) 166 (-152484) -002(-2.02,1.98) Methadone

-1.34 (-2.29,-0.39) -1.99 (-5.03,1.05) -0.62 (-2.46,1.22) -0.96 (-3.04,1.12) 2.26 (0.17,4.35) -0.72 (-2.54,1.10)-0.49 (-3.15,2.17) -2.17 (-4.32,-0.02) -2.15 (-4.35,0.05) Placebo

Results are mean differences (95% Cls) from the network meta-analysis. For each comparison (column vs. row), mean < 0 indicates the
intervention in the column is superior to the comparator in the row.

High certainty of evidence ‘ Moderate certainty of evidence | Low certainty of evidence ‘ Very Low certainty of evidence
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Figure 3.5. Network map of pain intensity at medium-to-long follow-up

Ketamine+Methadone Midazolam

Gabapentin

NSAIDs . )
Lidocaine

Ketamine+Midazolam
Ketamine

Ketamine+Magnesium Placebo

The size of the node (circle) corresponds to the number of patients randomized to that intervention.

The thickness of the lines corresponds to the number of studies for each comparison.
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Table 3.12. Indirect estimates of effect for the network of pain intensity at medium-to-long follow-up and P value for pairwise inconsistency

Indirect Mean (95% Inconsistency
Comparison Cl) IF (Se) P value
Ketamine vs. Ketamine+Magnesium -2.65 (-6.41, 1.11) 2.65 (2.22) 0.232
Ketamine+Magnesium vs. Placebo -2.65 (-6.63, 1.34) 2.65 (2.22) 0.232

All the evidence comes from trials which directly compare them. Significant inconsistency P value means estimates from direct and indirect

comparison are statistically different. P value for global test of inconsistency = 0.232
Statistical tests of inconsistency have low power and thus typically is p value < 0.1 is considered as important inconsistency.

IF: inconsistency factor; Se: standard error
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Table 3.13. Results of direct pairwise comparisons with number of trials and certainty of evidence for pain reduction at medium-to-long

follow-up
# # Direct Mean Overall | Publication

Comparison RCTs | participants 12 (95% CI) Precision | Directness | Consistency | RoB bias COE
Ketamine vs. NSAID ! 40 - -0.21(-249,2.07) s;/r(iec%s Not serious | Not serious sel\rli(c))tus Undetected Low
Ilfﬂtzt?]r:cii%i;S. ! 24 - 0.85(-0.03,1.73) s;/r(ii%s Not serious | Not serious | Serious | Undetected Very Low
ﬁggm:ﬂgrl\?ethadone 1 24 -- 0.53(-0.27,1.33) Serious | Not serious | Not serious Serious | Undetected Low
Ketamine vs. Midazolam 1 24 -- 0.68 (-1.17, 2.53) sc\a/r(iaoriljs Not serious | Not serious se'\rligtus Undetected Low
CK;ztt?arl?Jlgr?ti\rlws. 1 40 . | 300(-3.57,-243) | gurous | Not serious | Notserious | Serious | Undetected Low
Ketamine vs. Placebo 4 159 49.7 | 0-99(-1.99,0.02) s;/r?t;{ls Not serious Serious Serious | Undetected | V&Y LOW
ﬁ:tzmzzzrl\jl.agnesium 1 40 -- 0.00 (-1.45, 1.45) Serious | Not serious | Not serious se'\rligtus Undetected Moderate
I\K/l(;ettar]r?1(ij|'(l)ngel\/\I/(jt'hadone ! 26 - -0.32(-1.16, 0.52) Serious | Not serious | Not serious | Serious | Undetected Low
\}fseitiirggfa*i-rl:ﬂeldamlam ! 91 .. | 090(1.54,-026) | gorious | Notserious | Notserious | Serious | Undetected Low
Lidocaine vs. Placebo 1 89 -- 0.00 (-0.62, 0.62) Serious | Not serious | Not serious | Serious | Undetected Low
\Ifse.tla:’rlrz;ilcqstjcl)vl azolam ! 91 .. | 0-90(-1.54,-0.26) s;/r(ii%s Not serious | Not serious | Serious | Undetected | &Y -OW
\}fstliﬁglgsgy SonesEm ! 40 -- 0.00 (-1.24,1.24) Serious | Not serious | Not serious sel\rli?)tus Undetected Moderate

CoE: certainty of evidence

47




M.Sc. Thesis — Sara Moradi; McMaster University — Health Research Methodology

Table 3.14. Results of network meta-analysis with certainty of evidence for pain reduction at medium-to-long follow-up time

Ketamine

-3.00 (-4.52,-1.48) Gabapentin

-0.09 (-1.941.77) 2.91(052531) Ketamine+Midazolam

056 (-2.33,121) 244(010,4.77) -0.48(-2.79,1.84) Ketamine+Magnesium

053(-1.09215) 353(1.30,5.76) 062 (-1.85,3.08) 1.09(-1.31,3.49) Ketamine+Methadone

-0.99 (-2.83,0.86) 2.01 (-0.38,4.41) -0.90 (-2.45,0.65) -0.42 (-2.74,1.89) -1.52 (-3.98,0.94) Lidocaine
0.85(-0.81,251) 385(1.606.10) 094 (-1.55,3.42) 1.41(-1.02,3.84) 032 (-1.32,1.96) 1.84 (-0.654.32
0.68(-1.65,3.01) 368(090646) 077 (-2213.74) 124 (-168417) 015(-269,2.99) 167 (-1.31,4.64
021(289247) 279(-029587)-012(-3.38,3.13) 0.35(-2.86,3.56) -0.74 (-3.87,2.39) 0.78 (-2.48,4.03
-0.99 (-2.00,0.03) 2.01(0.18,3.84) -0.90 (-2.45,0.65) -0.42 (-2.15,1.30) -1.52 (-3.43,0.40) 0.00 (-1.54,1.54

Methadone

-0.17 (-3.03,2 69) Midazolam

-1.06 (-4.21,2.09) -0.89 (-4 44 2 66) NSAIDs
-1.84(-3.78,0.11) -1.67 (-4.21,0.87) -0.78 (-3.64,2.09) Placebo

o S|t

Results are mean differences (95% Cls) from the network meta-analysis. For each comparison (column vs. row), mean < 0 indicates the
intervention in the column is superior to the comparator in the row.

High certainty of evidence ‘ Moderate certainty of evidence | Low certainty of evidence ‘ Very Low certainty of evidence
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Figure 3.6. Network map of pain intensity at long-term follow-up

Methadone

Ketamine+Methadone

Ketamine

Gabapentin

NSAIDs

Lidocaine

Ketamine+Midazolam

The size of the node (circle) corresponds to the number of patients randomized to that intervention.

The thickness of the lines corresponds to the number of studies for each comparison.
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Table 3.15. Indirect estimates of effect for the network of pain intensity at long-term follow-up and P value for pairwise inconsistency

Indirect Mean (95% Inconsistency
Comparison Cl) IF (Se) P value
Ketamine+Methadone vs. Methadone 0.57 (-1.88, 3.02) -0.17 (0)

All the evidence comes from trials which directly compare them. Significant inconsistency P value means estimates from direct and indirect comparison are statistically different. P value

for global test of inconsistency = -- (data contain no potential source of inconsistency)
Statistical tests of inconsistency have low power and thus typically is p value < 0.1 is considered as important inconsistency.

IF: inconsistency factor; Se: standard error
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Table 3.16. Results of direct pairwise comparisons with number of trials and certainty of evidence for pain reduction at long-term follow-

up
# # Direct Mean Overall | Publication

Comparison RCTs | participants 12 (95% CI) Precision | Directness | Consistency | RoB bias COE
I\K/Iztt?\rgtlilli;& ! 24 -- 0.50 (-2.33,3.33) sc\e/r?(%s Not serious | Not serious | Serious | Undetected Very Low
Egtzmgzgrl\?ethadone ! 24 -- 0.10(-2.98,3.18) s;/r?c%s Not serious | Not serious Serious | Undetected Very Low
Ketamine vs. Midazolam 1 24 -- 1.13(-1.08,3.34) s;/r?c%s Not serious | Not serious sel\rligijs Undetected Low
Ketamine vs. NSAID 1 40 -- 0.28 (-3.07, 3.63) s;/r?c:ﬁs Not serious | Not serious se'\rli(c))tjs Undetected Low
Ketamine vs. Placebo 3 119 o | 109(-186,-0.32) s;/r‘iac:ﬁs Not serious | Not serious s;/r‘iac:ﬁs Undetected | Yo Lo
CK;Ztt?arl?)lgr?ti\r/ws. 1 40 -- -2.70(-3.33,-2.07) | gerious | Not serious | Not serious | Serious | Undetected Low
I\Kﬂtf’[t;]r?w(ijr?;fh/\llesfhadone ! 26 -- -0.40 (-2.80, 2.00) sc\e/rei}gjs Not serious | Not serious | Serious | Undetected Very Low
\Ifstggigs;é\ﬂ azolam ! 90 .. | 110(1.71,-0.49) s;/r?c%s Not serious | Not serious | Serious | Undetected | ¥ -OW
Lidocaine vs. Placebo 1 89 -- 0.40 (-0.17,0.97) Serious | Not serious | Not serious se';lig[us Undetected Moderate
\}fseitﬂglc?:aii-rygdazomm 1 91 | 150(-2.05,-095) | gerious | Notserious | Notserious | Serious | Undetected Low

CoE: certainty of evidence

51




M.Sc. Thesis — Sara Moradi; McMaster University — Health Research Methodology

Table 3.17. Results of network meta-analysis with certainty of evidence for pain reduction at long-term follow-up time

Ketamine

-2.70 (-3.33,-2.07) Gabapentin

0.01(-097099) 271(154388) Ketamine+Midazolam

0.10(-2.98,3.18) 2.80(-0.34594) 009 (-3.14,3.32) Ketamine+Methadone

-1.49 (-2.45,-0.53) 1.21 (0.06,2.36) -1.50 (-2.05,-0.95)-1.59 (-4.82,1.64) Lidocaine

050(-233,3.33) 320(0.30,6.10) 049 (-251,3.49) 040(-2.00,2.80) [1.99(-1.004.98) Methadone

1.13(-1.083.34) 383(1536.13) 112(-1.30354) 103(-276482) 262(021503) 063 (-2.96422) Midazolam

0.28(-3.07363) 298(-0436.39) 027 (-3.22376) 018 (-437473) 1.77 (-1.725.25) -0.22 (-461,4.17) -0.85 (-4.86,3.16) NSAIDs

-1.09 (-1.86,-0.32) 1.61 (0.61,261) -1.10(-1.71,-049)-1.19 (-4.36,1.99) 0.40 (-0.17,0.97) -1.59 (-4 52,1.35) -2.22 (-4.56,0.12) -1.37 (-4.81,2.07) Placebo

Results are mean differences (95% Cls) from the network meta-analysis. For each comparison (column vs. row), mean < 0 indicates the
intervention in the column is superior to the comparator in the row.
High certainty of evidence ‘ Moderate certainty of evidence | Low certainty of evidence ‘ Very Low certainty of evidence
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Figure 3.7. Network map of physical function
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The size of the node (circle) corresponds to the number of patients randomized to that intervention.

The thickness of the lines corresponds to the number of studies for each comparison.
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Table 3.18. Indirect estimates of effect for the network of physical function at short follow-up and P value for pairwise inconsistency

Inconsistency P

Comparison Indirect Mean (95% ClI) IF (Se) value
Ketamine+Midazolam vs. Lidocaine 29.67 (2.69, 56.64) -30.27 (14.42) 0.036 *
Ketamine+Midazolam vs. Placebo -20.17 (-46.85, 6.51) 30.27 (14.42) 0.036 *
Ketamine vs. Ketamine+Magnesium 15.61 (-20.59, 51.81) -15.61 (20.23) 0.44
Ketamine vs. Lidocaine -7.10 (-21.51, 7.31) 15.99 (10.05) 0.111
Ketamine vs. Opioid -11.44 (-48.93, 26.05) 12.23 (21.38) 0.567
Ketamine vs. Placebo 33.64 (6.36, 60.91) -30.27 (14.42) 0.036 *
Ketamine+Magnesium vs. Placebo 15.61 (-20.65, 51.87) -15.61 (20.23) 0.441
Lidocaine vs. Opioid 22.32 (-3.66, 48.30) -30.27 (14.42) 0.036 *
Lidocaine vs. Placebo -7.81 (-47.53, 31.91) 12.23 (21.38) 0.567
Opioid vs. Placebo 13.73 (-20.13, 47.59) -9.17 (20.05) 0.647

All the evidence comes from trials which directly compare them. Significant inconsistency P value means estimates from direct and indirect

comparison are statistically different. P value for global test of inconsistency = 0.814

Statistical tests of inconsistency have low power and thus typically is p value < 0.1 is considered as important inconsistency.

IF: inconsistency factor; Se: standard error, * Statistically significant inconsistency
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Table 3.19. Results of direct pairwise comparisons with number of trials and certainty of evidence for physical function

# # Direct Mean Overall | Publication
Comparison RCTs | participants I? (95% CI) Precision | Directness | Consistency | RoB bias COE
1 Very Not serious Very Low
Ketamine vs. Midazolam 24 - 1 2.35(-13.96, 18.66) | serious | Not serious Serious | Undetected ry
Ketam!ne VS. ' 1 0.00 (-6.06, 6.06) Vgry _ Not serious N.ot Undetected Low
Ketamine+Magnesium 40 - serious Not serious serious
Serious Very serious Very Undetected
. 4 . . Very Low
Ketamine vs. Placebo 169 85 | 15.20(1.28, 29.12) Not serious serious
1 Very Not serious | Serious | Undetected Verv Low
Ketamine vs. Lidocaine 36 - 8.74 (-0.35, 17.83) serious Not serious y
Very Not serious | Serious | Undetected
. - 1 . . Very Low
Ketamine vs. Opioid 36 - 0.79 (-8.66, 10.24) serious Not serious
Ketamine+Magnesium 0.00 (-5.94, 5.94) Very Not serious Not Undetected
1 ; . . Low
vs. Placebo 40 -- serious | Not serious serious
Ketamine+Midazolam 1 Serious Not serious Serious | Undetected Low
vs. Placebo 90 -- 10.10 (4.80, 15.40) Not serious
Very Very serious Very Undetected
Lidocaine vs. Placebo 2 125 85 4.29(-947,18.04) serious | Not serious serious Very Low
Very Not serious | Serious | Undetected
Opioid vs. Placebo 1 36 - 4.56 (-5.33, 14.45) serious Not serious Very Low
Ketamine+Midazolam 1 Very Not serious | Serious | Undetected Verv Low
vs. Lidocaine 91 -- 1 -0.60 (-5.38, 4.18) serious | Not serious y
] -7.95 (-16.82, 0.92) Very Not serious | Serious | Undetected Very Low
Lidocaine vs. Opioid 36 -- serious | Not serious y

CoE: certainty of evidence
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Table 3.20. Results of network meta-analysis with certainty of evidence for physical function

Ketamine

-1.14 (-17.236,15.08) Ketamine+Midazolam

263(-11.58,16.85) 377 (-16.11,23.65) Ketamine+Magnesium

182 (1067 14.31) 296 (-11.2617.18) -0.81 (-18.10,16.47) Lidocaine

235(-19.36,2406) 349 (-2361,3059) 028 (-26.232567)053 (-2452 2558) Midazolam

-1.71 (-17.07 13.65) -0.57 (-20.02,18.87) -4.34 (-2413,15.44) -3.53 (-19.1212.07)-4.06 (-30.65,22_.53) Opioid

524 (-3721419) 638(-7932068) 260(-11.591680) 3.42(-7451429) 289 (-2060,2638) 695 (-8.01,.21.91) Placebo

Results are mean differences (95% Cls) from the network meta-analysis. For each comparison (column vs. row), mean < 0 indicates the
intervention in the column is superior to the comparator in the row.

High certainty of evidence ‘ Moderate certainty of evidence | Low certainty of evidence ‘ Very Low certainty of evidence
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Figure 3.8. Network map of Gastrointestinal adverse events
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The size of the node (circle) corresponds to the number of patients randomized to that intervention.

The thickness of the lines corresponds to the number of studies for each comparison.
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Table 3.21. Indirect estimates of effect for the network of incidence of Gastrointestinal adverse events and P value for pairwise

inconsistency

Inconsistency P
Comparison Indirect RR (95% CI) IF (Se) value
Ketamine vs Placebo 0.19 (0.00, 103.54) 3.07 (3.22) 0.341
Ketamine vs Ketamine+Magnesium 1.83 (0.03, 132.37) -0.60 (2.31) 0.794
Ketamine vs Ketamine+Opioid 0.82 (0.07, 9.10) -1.42 (1.81) 0.434
Ketamine vs Lidocaine 1.18 (0.04, 39.20) 0.19 (1.83) 0.917
Ketamine vs Opioid 0.32 (0.02, 5.51) 0.53 (1.50) 0.722
Ketamine+Magnesium vs Placebo 5.49 (0.21, 143.43) -0.60 (2.31) 0.794
Ketamine+Opioid vs. Placebo 8.44 (0.28, 253.20) 0.58 (2.96) 0.846
Ketamine+Opioid vs. Opioid 5.38 (0.25, 115.00) -1.37 (1.66) 0.408
Lidocaine vs. Placebo 2.49 (0.20, 30.99) 0.19 (1.83) 0.917
Opioid vs. Placebo 7.97 (1.27, 50.02) -0.1. (1.33) 0.937

All the evidence comes from trials which directly compare them. Significant inconsistency P value means estimates from direct and indirect
comparison are statistically different. P value for global test of inconsistency = 0.923

Statistical tests of inconsistency have low power and thus typically is p value < 0.1 is considered as important inconsistency.

IF: inconsistency factor; Se: standard error
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Table 3.22. Results of direct pairwise comparisons with number of trials and certainty of evidence for incidence of Gastrointestinal adverse

event
# Direct RR Overall Publication

Comparison # RCTs participants | I? | (95% CI) Precision | Directness | Consistency | RoB bias COE
Gabapentin vs Ketamine 1 40 . | 0-20(0.01,3.92) s¢\3/riec%s Not serious | Notserious | Serious | Undetected | & LoW
Ketamine vs Methadone 1 24 .| 030 (0.04,2.27) s;/riegjs Not serious Not serious Serious Undetected Very Low
ﬁgigmgzglﬁlethadone 1 24 .. | 0:39(0.05,3.27) S(\e/r?cﬁljs Not serious Not serious Serious Undetected Very Low
&Zt:mmgrl\s/lagnesium 1 40 .. | 1:00(0.23,4.37) s;iegjs Not serious Not serious se,:'li(c))tus Undetected Low
Ketamine vs Lidocaine 2 44 0 147(0.49, 4.42) s;/r(iegjs Not serious Not serious s;/r(iegjs Undetected Very Low
Ketamine vs placebo 1 390 0 3.94 (216, 7.18) Serious Not serious Not serious S(\e/r?cﬁljs Not serious* Very Low
Ketamine vs Opioid 6 148 o | 0-50(027,0.93) Serious | Not serious Serious s;/riegjs Undetected | V&Y LoW
ﬁg:gm:gg’:lcs)pbid ! 40 _. | 0.14(0.02,1.06) s;/r(iegjs Not serious | Notserious | Serious | Undetected | 'orY oW
I\K/I(-::‘igljrz)er;Methadone " ! 26 .. | 075(021,2.71) s;iegjs Not serious Not serious Serious Undetected Very Low
ﬁgts;nbigwMagnesium " ! 40 _. | 3:00(0.34,26.45) s;/riegjs Not serious Not serious se’\rligtus Undetected Low
Lidocaine vs. Placebo 2 44 0 3.00 (0.52, 17.20) S(\e/r?cﬁljs Not serious Not serious S(\e/r?cﬁljs Undetected Very Low
Opioid vs. Placebo 5 116 o | 8:24(2.31,29.43) Serious | Not serious | Not serious s;iegjs Undetected | VerYyLow
g;—:;s;nblgMOpIOId b ! 40 _. | 15:00(0.91,246.20) s;/r(iegjs Not serious Not serious Serious Undetected Very Low
(K)?)tii?zinei-Midazmam e 1 52 - 040 (0.09, 1.88) S(\e/r?cﬁljs Not serious Not serious Serious Undetected Very Low
(Igtz)tii?glnHOpIOId b ! 40 _. | 140(0.53,3.68) s;/riegjs Not serious Not serious Serious Undetected Very Low
Gabapentin vs Ketamine ! 40 _. | 0:20(0.01,3.92) s;/r(iegjs Not serious | Notserious | Serious | Undetected | 'orY oW

CoE: certainty of evidence * Harbord test p value: 0.515
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Table 3.23. Results of network meta-analysis with certainty of evidence for incidence of Gastrointestinal adverse events

Ketamine

5.00 (0.26,98.00) Gabapentin

1.33(0.26,6.84)
1.07 (0.26,4.30)
0.39 (0.05,3.27)
0.34 (0.13,0.89)
1.42(0.51,3.91)
0.30 (0.04,2.27)
0.53 (0.31,0.91)
3.97 (2.18,7.22)

0.27 (0.01,7.94)
0.21(0.01,5.70)
0.08 (0.00,3.03)
0.07 (0.00,1.55)
0.28 (0.01,6.57)
0.06 (0.00,2.18)
0.11(0.01,2.19)

Ketamine+Midazolam
Ketamine+Magnesium

0.80 (0.09,6.85)
0.30 (0.02,4.30)
0.26 (0.04,151)
1.06 (0.16,7.28)
0.22 (0.02,3.03)
0.40 (0.09,1.88)

0.37 (0.03,4.66)
0.32 (0.06,1.72)
1.33(0.24,7.40)
0.28 (0.02,3.28)
0.50 (0.11,2.21)

Ketamine+Methadone

0.87(0.09,8.83) Ketamine+Opioid

3.59(0343758) 414(1.03,16.60) Lidocaine

0.75(0.21,271) 0.87(0.09,8.21) 0.21(0.022.04) Methadone
1.35(0.15,11.99) 156(066,3.69) 038(0.12,1.18) 1.80(0.22,14.83) Opioid

0.79 (0.04,16.51) 2.98 (0.53,16.61) 3.72 (0.86,16.06) 10.07 (1.12,90.80) 11.61 (3.95 34.11) 2.80 (0.90,8.71) 13.43 (1.60,112.42) 7.45 (3.53,15.73) Placebo

Results are risk ratio (95% Cls) from the network meta-analysis. For each comparison (column vs. row), RR < 1 indicates the intervention in the
column is superior to the comparator in the row.

High certainty of evidence

‘ Moderate certainty of evidence

Low certainty of evidence ‘ Very Low certainty of evidence
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Figure 3.9. Network map of dizziness adverse events
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The size of the node (circle) corresponds to the number of patients randomized to that intervention.

The thickness of the lines corresponds to the number of studies for each comparison.
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Table 3.24. Indirect estimates of effect for the network of incidence of dizziness adverse event and P value for pairwise inconsistency

Inconsistency P

Comparison Indirect RR (95% CI) IF (Se) value
Ketamine vs Placebo 0.21 (0.00, 112.88) 2.87 (3.19) 0.368
Ketamine vs Ketamine+Magnesium 3.18 (0.00, 5632.16) -2.77 (4.59) 0.547
Ketamine vs. Lidocaine 0.65 (0.01, 52.29) 0.92 (2.43) 0.705
Ketamine vs Opioid 0.78 (0.01, 48.56) 0.79 (2.19) 0.72

Ketamine+Magnesium vs Placebo 79.47 (0.04, 140803.98) | -2.77 (4.59) 0.547
Lidocaine vs Placebo 4.68 (0.35, 62.31) -1.54 (2.15) 0.473
Lidocaine vs Opioid 0.37 (0.02, 5.81) 2.31 (2.05) 0.262
Opioid vs Placebo 0.53 (0.04, 7.41) 2.34 (1.80) 0.194

All the evidence comes from trials which directly compare them. Significant inconsistency P value means estimates from direct and indirect

comparison are statistically different. P value for global test of inconsistency = 0.451
Statistical tests of inconsistency have low power and thus typically is p value < 0.1 is considered as important inconsistency.

IF: inconsistency factor; Se: standard error
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Table 3.25. Results of direct pairwise comparisons with number of trials and certainty of evidence for incidence of dizziness adverse event

# Direct RR Overall | Publication
Comparison # RCTs participants | I? | (95% CI) Precision | Directness | Consistency | RoB bias COE
4 0 | 1.59 (0.56, 4.52) Very Very Very Low
Ketamine vs Opioid 92 serious | Not serious Serious serious | Undetected
0 Very Serious | Undetected
Ketamine vs. Lidocaine 2 56 1.60 (0.08, 31.56) serious Not serious Serious Very Low
0 Not serious Very Undetected
Ketamine vs Placebo 9 286 4.24 (140, 12.80) Serious Not serious serious Very Low
Ketam!ne VS _ 1 =1 0.20 (0.01, 3.92) Vgry Not serious | Not serious N.ot Undetected Low
Ketamine+Magnesium 40 serious serious
-- Very Not serious | Not serious | Serious | Undetected
Ketamine vs Methadone 1 24 236 (0.25,22.70) serious Very Low
Ketamine vs -- Very Not serious | Not serious | Serious | Undetected
Ketamine+Methadone 1 24 5.83(0.31,109.99) serious Very Low
Ketam!n_e+M|dazoIam 1 1 1.06 (0.72, 1.55) Vgry Not serious | Not serious Serious | Undetected Very Low
vs. Opioid 52 serious
-- Very Not serious | Not serious | Serious | Undetected
Lidocaine vs Opioid L 36 3.00(0.34, 26.19) serious Very Low
0 Not serious | Not serious Very Undetected
Opioid vs Placebo 3 56 10.11(1.38,73.84) Serious serious Very Low
-- 1 1.00 (0.07, 13.87) Very Not serious | Not serious Serious | Undetected
. . 1 ; Very Low
Lidocaine vs Placebo 20 serious
Ketamine+Magnesium -- | 5.00 (0.26, 98.00) Very Not serious | Not serious Not Undetected
1 ; . Very Low
vs Placebo 40 serious serious
Ketamine+Methadone 0.33 (0.01, 7.50) Very Not serious | Not serious | Serious | Undetected
1 ; Very Low
vs Methadone 26 -- serious

CoE: certainty of evidence
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Table 3.26. Results of network meta-analysis with certainty of evidence for incidence of dizziness

Ketamine

151(0.15,1561) Ketamine+Midazolam

038(0026.75) 025(001994) Ketamine+Magnesium

583 (017,198 06)3.85 (0 06,264 00) 1525 (0 16,1437 98) Ketamine+Methadone

1.40(0236851) 092(006,15.18) 365(0.13,105.44) 024 (0.00,12.58) Lidocaine

1.94(0.13,29.00) 1.26(0.04,4563) 508(010262.18) 033(0.01,13.13) 1.39(0.05,35.91) Methadone

160(047546) 106(015771) 419(0199200) 027(001,1147)115(016826) 082 (004 16.03) Opioid

3.66 (1.25,10.74) 2.42(0.20,29.11) 9.56(0.54,168.85) 0.63(0.02,25.00) 2.62 (0.35,19.43) 1.88 (0.10,34.50) 2.28 (0.21,10.23) Placebo

Results are risk ratio (95% Cls) from the network meta-analysis. For each comparison (column vs. row), RR < 1 indicates the intervention in the
column is superior to the comparator in the row.

High certainty of evidence ‘ Moderate certainty of evidence | Low certainty of evidence ‘ Very Low certainty of evidence
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Figure 3.10. Network map of fatigue, somnolence, and sedation

Ketamine+Methadone

Methadone

Ketamine+Magnesium

Ketamine+Qpioid

Lidocaine
Ketamine+Midazolam

The size of the node (circle) corresponds to the number of patients randomized to that intervention.

The thickness of the lines corresponds to the number of studies for each comparison.
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Table 3.27. Indirect estimates of effect for the network of incidence of fatigue, somnolence, and sedation and P value for pairwise

inconsistency

Inconsistency P
Comparison Indirect RR (95% CI) IF (Se) value
Ketamine vs Placebo 1.64 (0.40, 6.82) 0.57 (0.7) 0.413
Ketamine vs Ketamine+Magnesium 7.55 (0.52, 108.82) -1.73 (1.47) 0.239
Ketamine vs Ketamine+Opioid 0.61 (0.27, 1.38) 0.25 (0.47) 0.591
Ketamine vs Lidocaine 2.14 (0.75, 6.12) -0.46 (0.54) 0.392
Ketamine vs Opioid 0.43 (0.12, 1.51) 0.64 (0.66) 0.329
Ketamine+Magnesium vs Placebo 5.67 (0.47, 67.73) -1.73 (1.47) 0.239
Ketamine+Opioid vs Placebo 2.55(0.62, 10.45) 0.62 (1.06) 0.556
Ketamine+Opioid vs Opioid 0.92 (0.37, 2.30) 0.14 (0.48) 0.776
Lidocaine vs Placebo 1.57 (0.61, 4.08) 0.45 (0.63) 0.477
Lidocaine vs Opioid 0.65 (0.43, 0.96) -0.5(0.43) 0.243
Opioid vs Placebo 4.49 (1.97,10.23) -0.31 (0.51) 0.536

All the evidence comes from trials which directly compare them. Significant inconsistency P value means estimates from direct and indirect

comparison are statistically different. P value for global test of inconsistency = 0.877
Statistical tests of inconsistency have low power and thus typically is p value < 0.1 is considered as important inconsistency.

IF: inconsistency factor; Se: standard error
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Table 3.28. Results of direct pairwise comparisons with number of trials and certainty of evidence for incidence of fatigue, somnolence,

and sedation

# Direct RR Overall | Publication
Comparison # RCTs participants | I? | (95% CI) Precision | Directness | Consistency | RoB bias COE
Ketamine vs -- Very Not Undetected
Ketamine+Magnesium 1 40 1.33(0.34,5.21) serious | Not serious | Not serious serious Low
Ketamine vs Placebo 9 237 2.98 (1.90, 4.68) Serious | Notserious | Not serious Serious | Undetected Low
Ketamine vs Lidocaine 3 1.34 (0.99, 1.80) Vgry Not serious . Vgry Undetected Very Low
80 serious Not serious serious
Ketamine vs Opioid 7 0 0.83 (0.58, 1.19) Vgry Not serious . Vgry Undetected Very Low
173 serious Serious serious
Ketamine vs. -- Very Not serious Serious | Undetected
Ketamine+Opioid 1 40 0.79(0.60, 1.04) serious Not serious Very Low
Ketamine vs Methadone 1 24 — | 0.20(0.06, 0.70) Serious | Not serious | Not serious | Serious | Undetected Low
Ketamine vs -- Very Not serious Serious | Undetected
Ketamine+Methadone ! 24 0.39(0.10,1.57) serious Not serious Very Low
Ketamine+Magnesium 1 = | 1.00 (0.23, 4.37) V(_ary Not serious _ N_ot Undetected Low
vs Placebo 40 serious Not serious serious
0 Serious | Not serious Very Undetected
Lidocaine vs Placebo 2 36 2.56 (1.16, 5.65) Not serious serious Very Low
0 Serious | Not serious Very Undetected
Opioid vs Placebo 5 120 3.96(1.98,7.91) Not serious serious Very Low
Ketamine+Opioid vs 1 = | 4.75 (1.97, 11.48) Serious | Not serious _ Serious | Undetected Low
Placebo 40 Not serious
1 -- |1 0.42(0.18, 0.94) Not serious Serious | Undetected Low
Lidocaine vs Opioid 36 Serious Not serious
Ketamine+Opioid vs -- | 1.06 (0.88, 1.26) Very Not serious Serious | Undetected
. 1 ; . Very Low
Opioid 40 serious Not serious
Ketamine+Midazolam vs - | 1.29(0.83, 1.99) Very Not serious Serious | Undetected
. 1 ; . Very Low
Opioid 52 serious Not serious
Ketamine+Methadone -- Not serious Undetected
vs Methadone 1 0.50 (0.27, 0.92) Low
26 Serious Not serious Serious

CoE: certainty of evidence
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Table 3.29. Results of network meta-analysis with certainty of evidence for incidence of fatigue, somnolence, and sedation

Ketamine

062 (0.35,1.02) Ketamine+Midazolam

1.84 (0.52,6.44) 2.96 (0.77,11.36) Ketamine+Magnesium

039(010157) 064 (D152 76) 021(003,139) Ketamine+Methadone

0.76{0.60,0.96) 1.23(0.77,1.96) 0.41(0.12,1.48) 1983 (0.47,7.85) Ketamine+Opioid

1.38 (1.03,1.84) 222 (1.26,3.90) 0.75(021,2.71) 3.49(0.85,14.37) 1.81 (1.26,260) Lidocaine

0.20(0.06,0.70) 032 (0.08,1.23) 0.11(0.02,0.64) 0.50(0.27,0.92) 026 (0.07,0.94) 0.14 (0.04,0.52) Methadone

0 80(063,100) 129(D83,199) 043(012155) 202(050823) 105(088124) 058(041083)405(1121461) Opioid

2.89 (1.84,4.53) 466 (2.448.89) 1.57(044559) 7.33(1.71,31.42) 3.80 (2.36,6.12) 2.10 (1.24,3.55) 14.66 (3.84,56.05) 3.62 (2.26,5.82) Placebo

Results are risk ratio (95% Cls) from the network meta-analysis. For each comparison (column vs. row), RR < 1 indicates the intervention in the
column is superior to the comparator in the row.

‘ High certainty of evidence ‘ Moderate certainty of evidence | Low certainty of evidence ‘ Very Low certainty of evidence |
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Figure 3.11. Network map of dissociative symptoms

Gabapentin

Methadone Ketamine+Magnesium

Ketamine+Methadone Placebo

Ketamine+Qpioid
Opioid

Ketamine+Midazolam Lidocaine

The size of the node (circle) corresponds to the number of patients randomized to that intervention.

The thickness of the lines corresponds to the number of studies for each comparison.
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Table 3.30. Indirect estimates of effect for the network of incidence of dissociative symptoms and P value for pairwise inconsistency

Inconsistency P

Comparison Indirect RR (95% CI) IF (Se) value
Ketamine vs Placebo 81.97 (3.03, 2220.89) -2.99 (1.66) 0.072*
Ketamine vs Ketamine+Magnesium 1.18 (0.00, 552.68) 0.35(3.24) 0.915
Ketamine vs Ketamine+Opioid 1.11 (0.13, 9.32) -0.1 (1.62) 0.949
Ketamine vs Lidocaine 0.19 (0.01, 3.42) 2.55 (1.44) 0.076 *
Ketamine vs Opioid 0.93 (0.07, 12.10) 0.99 (1.32) 0.457
Ketamine+Magnesium vs Placebo 2.12(0.03, 173.37) 0.35 (3.24) 0.915
Ketamine+Opioid vs Placebo 6.56 (0.71, 60.59) -1.35 (2.06) 0.512
Ketamine+Opioid vs Opioid 14.81 (0.29, 769.66) -2.12 (2.09) 0.311
Lidocaine vs Placebo 0.32 (0.04, 2.44) 3.24 (1.72) 0.59
Lidocaine vs Opioid 0.96 (0.26, 3.57) 0.15 (1.72) 0.931
Opioid vs Placebo 0.64 (0.16, 2.66) 2.02 (1.12) 0.071*

All the evidence comes from trials which directly compare them. Significant inconsistency P value means estimates from direct and indirect
comparison are statistically different. P value for global test of inconsistency = 0.337

Statistical tests of inconsistency have low power and thus typically is p value < 0.1 is considered as important inconsistency.
IF: inconsistency factor; Se: standard error

* Statistically significant loop-specific incoherence
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Table 3.31. Results of direct pairwise comparisons with number of trials and certainty of evidence for incidence of dissociative symptoms

# Direct RR Overall Publication
Comparison # RCTs participants | I? | (95% CI) Precision | Directness | Consistency | RoB bias COE
Gabapentin vs Ketamine 1 40 -- | 35.00(2.25,544.92) | serious | Notserious | Notserious | Serious | Undetected Low
Very
Ketamine vs Methadone 1 24 .. | 3:50(0.16,78.19) serious Not serious Not serious Serious Undetected Very Low
Ketamine vs Very
Ketamine+Methadone 1 24 .. | 3:50(0.16, 78.19) serious Not serious Not serious Serious Undetected Very Low
Very
Ketamine vs Opioid 5 132 0 2.58 (1.12,5.91) Serious Not serious Serious serious Undetected Very Low
Very
Ketamine vs Lidocaine 3 80 0 2.76 (1.20, 6.35) Serious Not serious Not serious serious Undetected Very Low
Ketamine vs Very
Ketamine+Opioid 1 40 .. | 1:00(0.07, 14.90) serious Not serious Not serious Serious Undetected Very Low
Very
Ketamine vs Placebo 12 432 0 4.08 (240, 6.96) Serious Not serious Not serious serious Not serious” Very Low
Ketamine vs Very Not
Ketamine+Magnesium 1 40 _. | 2:00(0.20, 20.33) serious Not serious Not serious serious Undetected Low
Ketamine+Midazolam vs
Opioid 1 52 .. | 208(1.37,318) Serious Not serious Not serious Serious Undetected Low
Very
Lidocaine vs Opioid 1 36 .. | 0.33(0.01,7.68) serious Not serious Not serious Serious Undetected Very Low
Ketamine+Opioid vs Very Very
Opioid 2 75 0 1.81(0.17,19.44) serious Not serious Serious serious Undetected Very Low
. 6.82 (0.88, 52.75) Very Very Very Low
Opioid vs Placebo 96 0 serious Not serious Not serious serious Undetected ry
6.78 (0.89, 51.49) Very Very Very Low
Lidocaine vs Placebo 2 44 0 serious Not serious Not serious serious Undetected ry
Ketamine+Opioid vs 3.00 (0.13, 69.52) Very Very Low
Placebo 1 40 -- serious Not serious Not serious Serious Undetected Y
Ketamine+Magnesium vs
Placebo 3.00 (0.13, 69.52) Very Not Low
1 40 -- serious Not serious Not serious serious Undetected

CoE: certainty of evidence

* Harbord test p value: 0.812
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Table 3.32. Results of network meta-analysis with certainty of evidence for incidence of dissociative symptoms

Ketamine

0.03(0.00,0.50) Gabapentin

1.13(033381) 3938 (17588514) Ketamine+Midazolam

162 (0.21,12.29) 56.61 (1.69,1892.21) 1.44 (0.14,15.26) Ketamine+Magnesium

3.50(0.14,86.89) 122.49 (1.66,9058.31) 3.11 (0.10,96.54) 2 16 (0.05,96.58) Ketamine+Methadone

1.06(0.22500) 37.06(143,96277) 094(017523) 065(005838) 030(0.01,10.71) Ketamine+Opioid

2.39 (1.00,5.68) ©3.54 (4.19,1664.93) 2.12(0.48,9.36) 1.48(0.16,13.36) 0.68 (0.02,18.99) 2.25 (0.38,13.25) Lidocaine

3.50(0.14,86.89) 122 49 (1.66,9058.31) 3.11 (0.10,96.54) 2 16 (0.05,96.58) 1.00 (0.02,51.16) 3.31(0.09,117.03)1.47 (0.05,40.83) Methadone

2.34 (1.05,5.22) 82.04 (4.19,1604.99) 2.08 (0.83,5.22) 1.45(0.16,12.78) 0.67 (0.02,18.34) 2.21 (0.52,9.41) 098 (0.31,3.15) 0.67 (0.02,18.34) Opioid

4.22(2.20,8.10) 147.76 (7.83,2787.52) 3.75 (0.97,14.46) 2.61 (0.32,21.21) 1.21 (0.05,31.97) 3.99(0.77,20.72) 1.77 (0.62,5.07) 1.21(0.05,31.97) 1.80 (0.67,4.83) Placebo

Results are risk ratio (95% Cls) from the network meta-analysis. For each comparison (column vs. row), RR < 1 indicates the intervention in the
column is superior to the comparator in the row.
High certainty of evidence ‘ Moderate certainty of evidence | Low certainty of evidence ‘ Very Low certainty of evidence
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Figure 3.12. Network map of visual impairment

NSAIDs

Ketamine

Gabapentin

Place

Ketamine+Midazolam

Opioid

The size of the node (circle) corresponds to the number of patients randomized to that intervention.

The thickness of the lines corresponds to the number of studies for each comparison.
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Table 3.33. Indirect estimates of effect for the network of incidence of visual impairment and P value for pairwise inconsistency

Inconsistency P
Comparison Indirect RR (95% CI) IF (Se) value
Ketamine vs Lidocaine 1.94 (0.01, 378.85) 1.12 (2.62) 0.669
Ketamine vs Opioid 10.03 (0.06, 1678.35) -1.12 (2.62) 0.669
Lidocaine vs Placebo 0.77 (0.01, 48.95) 1.12 (2.62) 0.669
Opioid vs Placebo 7.57 (0.08, 682.33) -1.12 (2.62) 0.669

All the evidence comes from trials which directly compare them. Significant inconsistency P value means estimates from direct and indirect

comparison are statistically different. P value for global test of inconsistency = 0.669
Statistical tests of inconsistency have low power and thus typically is p value < 0.1 is considered as important inconsistency.

IF: inconsistency factor; Se: standard error,
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Table 3.34. Results of direct pairwise comparisons with number of trials and certainty of evidence for visual impairment

# Direct RR Overall | Publication
Comparison # RCTs participants | I? | (95% CI) Precision | Directness | Consistency | RoB bias COE
Very
Gabapentin vs Ketamine 1 40 .. | 3:00(0.13,69.52) serious Not serious | Not serious Serious | Undetected | Very Low
Very Very
Ketamine vs Opioid 3 56 0 | 3.07 (0.55, 17.17) serious | Not serious Serious serious | Undetected | Very Low
Very
Ketamine vs Placebo 4 100 0 | 11.66 (2.92, 46.65) Serious | Not serious | Not serious serious | Undetected | Very Low
Very
Ketamine vs Lidocaine 2 44 0 | 8.18 (1.66, 40.28) Serious | Not serious | Not serious serious | Undetected | Very Low
Very Not
Ketamine vs NSAIDs 1 40 -- 1 1.00 (0.07, 14.90) serious Not serious | Not serious serious | Undetected Low
Ketamine+Midazolam vs 1
Opioid 52 -- | 3.20 (1.38, 7.44) Serious | Not serious | Not serious | Serious | Undetected Low
) Very Very
Opioid vs Placebo 56 0 | 3.00 (0.34, 26.19) serious | Not serious | Not serious serious | Undetected | Very Low
Very
Lidocaine vs Placebo 2 44 -- | 3.00 (0.13, 67.06) serious | Not serious | Not serious | Serious | Undetected | Very Low

CoE: certainty of evidence
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Table 3.35. Results of network meta-analysis with certainty of evidence for incidence of visual impairment

Ketamine

0.33(0.01,7.72) Gabapentin

106 (0.25452) 3.17(0.10,101.08) Ketamine+Midazolam

5.89 (1.48,23.39) 17.66 (0.57,246.56) 5.57 (0.75,41.19) Lidocaine

1.00(0.07,14.90) 3.00(0.05189.26) 095 (0.042036) 0.17 (0.01,3.53) NSAIDs

3.38 (1.03,11.03) 10.14 (0.35,291.37) 3.20(1.38,7.44} 0.57 (0.09,3.52) 3.38(0.18,64.53) Opioid

10.21 (2.86,36.42) 30.62 (1.03,908.88) 9.67 (1.59,58.67) 1.73 (0.27,11.00) 10.21 (0.52,202.17) 3.02 (0.61,14.86) Placebo

Results are risk ratio (95% Cls) from the network meta-analysis. For each comparison (column vs. row), RR < 1 indicates the intervention in the

column is superior to the comparator in the row.
‘ High certainty of evidence ‘ Moderate certainty of evidence | Low certainty of evidence ‘ Very Low certainty of evidence |
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Appendices

Appendix 1. Details of search strategy

April 20, 2022

Database: OVID Medline Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid
MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present

Search Strategy:

1 (chronic adj4 pain*).mp. [mp=title, abstract, original title, name of substance word, subject
heading word, floating sub-heading word, keyword heading word, organism supplementary concept
word, protocol supplementary concept word, rare disease supplementary concept word, unique
identifier, synonyms] (82468)

2 chronic pain/ (19551)

exp osteoarthritis/ (72012)

osteoarthrit*.mp. (103525)

osteo-arthritis.mp. (398)

degenerative arthrit*.mp. (1379)

exp Arthritis, Rheumatoid/ (121011)

exp Neuralgia/ (23217)

9 Diabetic Neuropathies/ (15733)

10  (neuropath* adj5 (pain* or diabet*)).mp. (48516)

11 neuralg*.mp. (31237)

12  fibromyalgia/ (9346)

13 fibromyalg*.mp. (13085)

14 complex regional pain syndromes/ or exp causalgia/ or exp reflex sympathetic dystrophy/
(5825)

15 (complex regional pain syndromes or causalgia).mp. (2721)

16  Pain, Intractable/ (6321)

17  Phantom Limb/ (2011)

18 Hyperalgesia/ (13226)

19 ((noncancer® or non-cancer*or chronic* or recurrent or persist* or non-malign*) adj3 pain).mp.
(21731)

20 or/1-19 (396992)

21 exp back pain/ or exp failed back surgery syndrome/ or exp low back pain/ (42786)

22  Radiculopathy/ or radiculopathy.mp. (10174)

23 musculoskeletal pain/ or headache/ (33956)

24 exp Arthralgia/ (14832)

25 exp Headache Disorders/ (38174)

26 headache*.mp. (104802)

27  Temporomandibular Joint Dysfunction Syndrome/ (4928)

28 ((TMJ or TMJD) and pain*).mp. (3099)

0o NO O W
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29  whiplash.mp. or exp whiplash injury/ (4122)

30 exp Cumulative Trauma Disorders/ (14737)

31 exp Peripheral Nervous System Diseases/dt (16604)

32 Pain Measurement/de (6914)

33 (backache* or backpain* or dorsalgi* or arthralgi* or polyarthralgi* or arthrodyni* or myalgi* or
fibromyalgi* or myodyni* or neuralgi* or ischialgi* or crps or rachialgi*).ab.,ti. (51148)

34 ((back or discogen* or bone or musculoskelet* or muscle* or skelet* or spinal or spine or
vertebra® or joint* or arthritis or Intestin* or neuropath* or neck or cervical* or head or facial* or
complex or radicular or cervicobrachi* or orofacial or somatic or shoulder* or knee* or hip or hips)
adj3 pain).mp. (192417)

35 or/21-34 (383764)

36 (acute or emergency or preoperative or postoperative).ti,ab. (2201574)

37 35not 36 (319135)

38 20 or 37 (623559)

Annotation: chronic pain concept

39 Ketamine.mp. or exp Ketamine/ (22328)

40 esketamine.mp. (449)

41  (ketamine or ketalar or ketaject or ketanes or inducmina or calipsol or ketanest or ketaset or
calypsol or narkamon or kalipsol or velonarcon or ketava or ketalin or ketina or brevinaze or
esketamine or norketamine).tw. (20761)

42 0r/39-41 (22489)

Annotation: ketamine

43 38 and 42 (1371)

44  randomized controlled trial.pt. or randomi?ed.mp. or placebo.mp. (1058546)

45  ((treatment or control) adj3 group*).ab. (684443)

46 (allocat* adj5 group*).ab. (30166)

47  ((clinical or control*) adj3 trial).ti,ab,kw. (336671)

48  or/44-47 (1659640)

49 43 and 48 (406)

50 exp animals/ not humans.sh. (4996406)

51 49 not 50 (372)

EMBASE (OVID)

Database: Embase <1974 to 2022 April 19>
Search Strategy:

(chronic adj4 pain*).mp. (133959)
chronic pain/ (69724)

exp osteoarthritis/ (145908)
osteoarthrit*.mp. (164013)
osteo-arthritis.mp. (456)
degenerative arthrit*.mp. (1663)
exp rheumatoid arthritis/ (220591)

NOoO b WN =
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8 exp neuralgia/ (116948)

9 diabetic neuropathy/ (26198)

10 (neuropath* adj5 (pain* or diabet*)).mp. (85494)

11 neuralg*.mp. (33618)

12 fibromyalgia/ (22867)

13 fibromyalg*.mp. (24838)

14  reflex sympathetic dystrophy.mp. (2387)

15  (complex regional pain syndromes or causalgia).mp. (1342)

16 intractable pain/ (5203)

17  phantom limb.mp. or agnosia/ or phantom pain/ or amputation stump/ (8171)

18 hyperalgesia/ (20458)

19 ((noncancer* or non-cancer*or chronic* or recurrent or persist* or non-malign*) adj3 pain).mp.
(32212)

20 or/1-19 (687968)

21 exp backache/ (123745)

22  radiculopathy.mp. or exp radiculopathy/ (43898)

23 musculoskeletal pain/ (13271)

24  exp arthralgia/ (70322)

25 headache/ (244504)

26 headache*.mp. (314833)

27 temporomandibular joint disorder/ (15171)

28 ((TMJ or TMJD) and pain*).mp. (4206)

29  whiplash.mp. or whiplash injury/ (5186)

30 exp cumulative trauma disorder/ (23139)

31  0or/21-30 (553204)

32 (acute or emergency or preoperative or postoperative).ti,ab. (3024074)

33 31 not 32 (459070)

34 20 o0r 33 (1058825)

35 Ketamine.mp. or exp Ketamine/ (52371)

36 esketamine.mp. (1084)

37 (ketamine or ketalar or ketaject or ketanes or inducmina or calipsol or ketanest or ketaset or
calypsol or narkamon or kalipsol or velonarcon or ketava or ketalin or ketina or brevinaze or
esketamine or norketamine).tw. (29769)

38 0or/35-37 (52867)

39 34 and 38 (4805)

40 randomized controlled trial/ (705694)

41  Controlled clinical study/ (465517)

42  random$.ti,ab. (1779890)

43 randomization/ (93736)

44 intermethod comparison/ (282199)

45 placebo.ti,ab. (339623)

46 (compare or compared or comparison).ti. (562566)

47  ((evaluated or evaluate or evaluating or assessed or assess) and (compare or compared or
comparing or comparison)).ab. (2483089)

48 (open adj label).ti,ab. (96365)

49 ((double or single or doubly or singly) adj (blind or blinded or blindly)).ti,ab. (255555)
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50 double blind procedure/ (194240)

51 parallel group$1.ti,ab. (29227)

52  (crossover or cross over).ti,ab. (115826)

53  ((assign$ or match or matched or allocation) adj5 (alternate or group$1 or intervention$1 or
patient$1 or subject$1 or participant$1)).ti,ab. (377736)

54  (assigned or allocated).ti,ab. (444876)

55 (controlled adj7 (study or design or trial)).ti,ab. (405366)

56  (volunteer or volunteers).ti,ab. (266893)

57 human experiment/ (572558)

58 trial.ti. (356483)

59  or/40-58 (5737088)

60 (random$ adj sampl$ adj7 ("cross section$" or questionnaire$1 or survey$ or
database$1)).ti,ab. not (comparative study/ or controlled study/ or randomi?ed controlled.ti,ab. or
randomly assigned.ti,ab.) (8944)

61 Cross-sectional study/ not (randomized controlled trial/ or controlled clinical study/ or controlled
study/ or randomi?ed controlled.ti,ab. or control group$1.ti,ab.) (306579)

62 (((case adj control$) and random$) not randomi?ed controlled).ti,ab. (19695)

63 (Systematic review not (trial or study)).ti. (207048)

64 (nonrandom$ not random$).ti,ab. (17727)

65 "Random field$".ti,ab. (2696)

66 (random cluster adj3 sampl$).ti,ab. (1432)

67 (review.ab. and review.pt.) not trial.ti. (985580)

68 "we searched".ab. and (review.ti. or review.pt.) (41477)

69 "update review".ab. (123)

70 (databases adj4 searched).ab. (50076)

71 (rat or rats or mouse or mice or swine or porcine or murine or sheep or lambs or pigs or piglets
or rabbit or rabbits or cat or cats or dog or dogs or cattle or bovine or monkey or monkeys or trout
or marmoset$1).ti. and animal experiment/ (1146315)

72 Animal experiment/ not (human experiment/ or human/) (2405937)

73 or/60-72 (3941197)

74 59 not 73 (5082651)

75 39and 74 (769)

Cochrane Library (Wiley)

Search Name:

Date Run: 20/04/2022 19:04:33
Comment:

ID Search Hits

#1 (chronic near/3 pain):ti,ab,kw (Word variations have been searched) 18860
#2 MeSH descriptor: [Chronic Pain] explode all trees 2983
#3 MeSH descriptor: [Osteoarthritis] explode all trees 8382

#4 osteoarthrit* 20642

#5 osteo-arthritis 189

#6 degenerative arthrit* 465

#7 MeSH descriptor: [Arthritis, Rheumatoid] explode all trees 6436
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#8 MeSH descriptor: [Neuralgia] explode all trees 1848

#9 MeSH descriptor: [Diabetic Neuropathies] explode all trees 2307

#10 neuropath* near/5 (pain* or diabet*) 8033

#11 neuralg* 3284

#12 MeSH descriptor: [Fibromyalgia] explode all trees 1546

#13 fibromyalg* 3478

#14 MeSH descriptor: [Complex Regional Pain Syndromes] explode all trees 321
#15 complex regional pain syndromes or causalgia 420

#16 MeSH descriptor: [Pain, Intractable] explode all trees 275

#17 MeSH descriptor: [Phantom Limb] explode all trees 150

#18 MeSH descriptor: [Hyperalgesia] explode all trees 631
#19 ((noncancer™ or non-cancer*or chronic* or recurrent or persist* or non-malign*) near/3 pain)
3886

#20 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15
or #16 or #17 or #18 or #19 58898

#21 MeSH descriptor: [Back Pain] explode all trees 5573

#22 MeSH descriptor: [Radiculopathy] explode all trees 514

#23 MeSH descriptor: [Musculoskeletal Pain] explode all trees 1172
#24 MeSH descriptor: [Arthralgia] explode all trees 2062
#25 MeSH descriptor: [Headache Disorders] explode all trees 3711

#26 MeSH descriptor: [Headache] explode all trees 2543

#27 headache* 37202

#28 MeSH descriptor: [Temporomandibular Joint Dysfunction Syndrome] explode all trees
348

#29 ((TMJ or TMJD) and pain*) 514

#30 MeSH descriptor: [Whiplash Injuries] explode all trees 224

#31 whiplash 549

#32 MeSH descriptor: [Cumulative Trauma Disorders] explode all trees 955

#33 backache* or backpain* or dorsalgi* or arthralgi* or polyarthralgi* or arthrodyni* or myalgi*

or fibromyalgi* or myodyni* or neuralgi* or ischialgi* or crps or rachialgi* 20213

#34 ((back or discogen* or bone or musculoskelet* or muscle* or skelet* or spinal or spine or
vertebra® or joint* or arthritis or Intestin* or neuropath* or neck or cervical* or head or facial* or
complex or radicular or cervicobrachi* or orofacial or somatic or shoulder* or knee* or hip or hips)
near/3 pain) 52668

#35 radiculopathy 1580

#36 #21 or #22 or #23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 or #32 or #33
or #34 or #35 96832

#37 acute or emergency or preoperative or postoperative 315002

#38 #36 not #37 74840

#39 #20 or #38 110553

#40 MeSH descriptor: [Ketamine] explode all trees 2422

#41 ketamine or ketalar or ketaject or ketanes or inducmina or calipsol or ketanest or ketaset
or calypsol or narkamon or kalipsol or velonarcon or ketava or ketalin or ketina or brevinaze or
esketamine or norketamine 6115

#42 #40 or #41 6115
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#43 #39 and #42 in Trials 616
Psyclnfo (OVID)

Database: APA Psyclnfo <1806 to April Week 2 2022>
Search Strategy:

(chronic adj4 pain*).mp. (25478)

chronic pain/ (14929)

exp Arthritis/ (4527)

osteoarthrit*.mp. (2404)

osteo-arthritis.mp. (8)

degenerative arthrit*.mp. (15)

exp Neuralgia/ (997)

neuropathy/ (3638)

(neuropath* adj5 (pain* or diabet*)).mp. (7692)

10 neuralg*.mp. (3637)

11 fibromyalgia/ (2216)

12 fibromyalg*.mp. (3757)

13 complex regional pain syndromes.mp. (334)

14 "complex regional pain syndrome (type i)"/ (183)

15  (complex regional pain syndromes or causalgia).mp. (425)

16 somatosensory disorders/ (1583)

17  hyperalgesi*.mp. (5735)

18 somatoform pain disorder/ or somatoform disorders/ or conversion disorder/ (9754)

19 ((noncancer* or non-cancer*or chronic* or recurrent or persist* or non-malign*) adj3 pain).mp.
[mp=title, abstract, heading word, table of contents, key concepts, original title, tests & measures,
mesh word] (3726)

20 or/1-19 (54773)

21 back pain.mp. or exp Back Pain/ (6935)

22 radiculopathy.mp. (359)

23  musculoskeletal pain.mp. (2053)

24  Arthralgia.mp. (353)

25 headache.mp. or exp HEADACHE/ (21618)

26  ((TMJ or TMJD) and pain*).mp. (160)

27  WHIPLASH/ or whiplash.mp. (669)

28 (backache* or backpain* or dorsalgi* or arthralgi* or polyarthralgi* or arthrodyni* or myalgi* or
fibromyalgi* or myodyni* or neuralgi* or ischialgi* or crps or rachialgi*).ab,ti. (6521)

29 ((back or discogen* or bone or musculoskelet* or muscle* or skelet* or spinal or spine or
vertebra® or joint* or arthritis or Intestin® or neuropath* or neck or cervical* or head or facial* or
complex or radicular or cervicobrachi* or orofacial or somatic or shoulder* or knee* or hip or hips)
adj3 pain).mp. (22951)

30 o0r/21-29 (47422)

31  (acute or emergency or preoperative or postoperative).ti,ab. (134756)

32 30 not 31 (41820)

33 20 o0r 32 (78648)

0O NOoO O WN -

[(e]
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34  ketamine/ (2537)

35 (ketamin* or ketalar or ketaject or ketanes or inducmina or calipsol or ketanest or ketaset or
calypsol or narkamon or kalipsol or velonarcon or ketava or ketalin or ketina or brevinaze or
esketamine or norketamine).mp. [mp=title, abstract, heading word, table of contents, key concepts,
original title, tests & measures, mesh word] (4304)

36 34 or 35(4304)

37 33 and 36 (299)

38 animals/ not humans/ (7371)

39 animal models/ (35864)

40 animal research/ (561)

41  exp rodents/ (224412)

42  (rat or rats or mouse or mice).ti. (122538)

43  0r/38-42 (252758)

44 37 not 43 (245)

Scopus, yields 743

((((TITLE ( ketamin* OR ketalar OR ketaject OR ketanes OR inducmina OR calipsol OR
ketanest OR ketaset OR calypsol OR narkamon OR kalipsol OR velonarcon OR ketava OR
ketalin OR ketina OR brevinaze OR esketamine OR norketamine ) ) OR ( ABS ( ketamin*
OR ketalar OR ketaject OR ketanes OR inducmina OR calipsol OR ketanest OR ketaset
OR calypsol OR narkamon OR kalipsol OR velonarcon OR ketava OR ketalin OR ketina
OR brevinaze OR esketamine OR norketamine ) )) AND ( TITLE-ABS-KEY ( ( clinic* W/1
trial* ) OR (randomi* W/1 control*) OR (randomi* W/2 ftrial*) OR (random* W/1 assign*)
OR (random* W/1 allocat*) OR ( control* W/1 clinic*) OR ( control* W/1 trial ) OR placebo*
OR ( quantitat* W/1 stud*) OR ( control* W/1 stud*) OR (randomi* W/1 stud*) OR ( singl*
W/1 blind*) OR (singl* W/1 mask*) OR (doubl* W/1 blind*) OR ( doubl* W/1 mask*) OR
(tripl* W/1 blind*) OR ( tripl* W/1 mask*) OR (trebl* W/1 blind*) OR (trebl* W/1 mask*))
AND NOT (SRCTYPE (b) OR SRCTYPE (k) OR SRCTYPE (p) OR SRCTYPE (r) OR
SRCTYPE (d) OR DOCTYPE (ab) OR DOCTYPE (bk) OR DOCTYPE (ch) OR DOCTYPE
(bz) OR DOCTYPE (cr) OR DOCTYPE (ed) OR DOCTYPE (er) OR DOCTYPE (le) OR
DOCTYPE (no) OR DOCTYPE (pr) OR DOCTYPE (rp) OR DOCTYPE (re) OR DOCTYPE
(sh)))) AND (TITLE-ABS-KEY (pain*))) AND (( TITLE-ABS-KEY ( ( chronic OR back OR
discogen®* OR bone OR musculoskelet* OR muscle* OR skelet* OR spinal OR spine OR
vertebra®* OR joint* OR arthritis OR intestin® OR neuropath* OR neck OR cervical* OR
head OR facial* OR complex OR radicular OR cervicobrachi* OR orofacial OR somatic OR
shoulder* OR knee* OR hip OR hips) W/3 pain)) OR ( TITLE-ABS-KEY ( backache* OR
backpain®* OR dorsalgi* OR arthralgi* OR polyarthralgi* OR arthrodyni* OR myalgi* OR
fibromyalgi* OR myodyni* OR neuralgi* OR ischialgi* OR crps OR rachialgi* OR whiplash
OR headache OR radiculopathy* OR hyperalgesia* ) ) )

CINAHL (EBSCO)
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S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

S12

S13

S14

S15

S16

S17

S18

S19

S20

S21

Query

MH randomized controlled trials
MH double-blind studies

MH single-blind studies

MH random assignment

MH pretest-posttest design

MH cluster sample

Tl (randomised OR randomized)
AB (random®)

TI (trial)

MH (sample size) AND AB (assigned OR allocated OR
control)

MH (placebos)

PT (randomized controlled trial)

AB (control W5 group)

MH (crossover design) OR MH (comparative studies)
AB (cluster W3 RCT)

MH animals+

MH (animal studies)

Tl (animal model*)

S16 OR S17 OR S18

MH (human)

S19 NOT S20

91

127,240
52,678
15,533
73,255
49,013
4,953
126,538
370,750

163,177

4,327
13,300
140,559
132,613
449,659
449
99,958
145,806
3,302
236,925
2,529,605

204,028
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S10OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8
OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR

S22 S15 948,824
S23 S22 NOT S21 903,548
S24 (MH "Ketamine") 3,774

Tl ( ketamine or ketalar or ketaject or ketanes or
inducmina or calipsol or ketanest or ketaset or calypsol
or narkamon or kalipsol or velonarcon or ketava or
ketalin or ketina or brevinaze or esketamine or
norketamine ) OR AB ( ketamine or ketalar or ketaject
or ketanes or inducmina or calipsol or ketanest or
ketaset or calypsol or narkamon or kalipsol or
velonarcon or ketava or ketalin or ketina or brevinaze or

S25 esketamine or norketamine ) 4,533
S26 S24 OR S25 5,307
S27 S23 AND S26 1,236

TI ( (noncancer* or non-cancer*or chronic* or recurrent
or persist* or non-malign* or back or discogen* or bone
or musculoskelet* or muscle* or skelet* or spinal or
spine or vertebra* or joint* or arthritis or Intestin* or
neuropath® or neck or cervical* or head or facial* or
complex or radicular or cervicobrachi* or orofacial or
somatic or shoulder* or knee* or hip or hips) N3 pain*)
OR AB ( (noncancer* or non-cancer*or chronic* or
recurrent or persist* or non-malign* or back or
discogen* or bone or musculoskelet* or muscle* or
skelet* or spinal or spine or vertebra® or joint* or
arthritis or Intestin* or neuropath* or neck or cervical* or
head or facial* or complex or radicular or cervicobrachi*
or orofacial or somatic or shoulder* or knee* or hip or

S28 hips) N3 pain* ) 93,332
S29 (MH "Chronic Pain") 25,106
S30 (MH "Osteoarthritis+") 32,091
S31 (MH "Arthritis, Rheumatoid+") 33,555
S32 (MH "Neuralgia") 4,750
S33 (MH "Diabetic Neuropathies") 5,944
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S34 (MH "Fibromyalgia") 6,177
(MH "Complex Regional Pain Syndromes") OR (MH

S35 "Causalgia") OR (MH "Reflex Sympathetic Dystrophy") 2,284

S36 (MH "Phantom Limb") 653

S37 (MH "Hyperalgesia") 3,727

S38 (MH "Whiplash Injuries") 2,007

TI ( headache or osteoarthrit* or osteo-arthrit* or
degenrative arthrit* or backache* or backpain* or
dorsalgi* or arthralgi* or polyarthralgi* or arthrodyni* or
myalgi* or fibromyalgi* or myodyni* or neuralgi* or
ischialgi* or crps or rachialgi* ) OR Tl ( headache or
osteoarthrit* or osteo-arthrit* or degenrative arthrit* or
backache* or backpain* or dorsalgi* or arthralgi* or
polyarthralgi* or arthrodyni* or myalgi* or fibromyalgi* or

S39 myodyni* or neuralgi* or ischialgi* or crps or rachialgi*) 40,240
S40 (MH "Back Pain+") 33,408
S41 (MH "Radiculopathy") 2,487

S42 (MH "Headache") 15,206

S28 OR S29 OR S30 OR S31 OR S32 OR S33 OR
S34 OR S35 OR S36 OR S37 OR S38 OR S39 OR
S43 S40 OR S41 OR S42 214,450

S44 S27 AND S43 188
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Table 1. SUCRA values and mean ranks for pain intensity at immediate follow-up time

Treatment SUCRA Probability of Mean Rank
being the best (%)
Placebo 21 0 5.7
Gabapentin 18.8 0 5.9
Ketamine 78.6 3.4 2.3
Ketamine+Opioid 98.9 95.5 1.1
Lidocaine 55.4 0.2 3.7
NSAID 12.4 0 6.3
Opioid 64.8 1 3.1

94



M.Sc. Thesis — Sara Moradi; McMaster University — Health Research Methodology

Table 2. SUCRA values and mean ranks for pain intensity at short follow-up time

Treatment SUCRA Probability of Mean Rank
being the best (%)

Placebo 18.7 0 9.1
Clonidine 71.5 19.8 3.8
Fentanyl+Clonidine | 82.5 39.5 2.8
Gabapentin 0.2 0 11
Ketamine+Clonidine | 44.3 4.7 6.6
Ketamine 62.2 0.5 4.8
Ketamine+Opioid 86.5 29.2 2.3
Lidocaine 46.8 0.4 6.3
Midazolam 35.5 4.2 7.5
NSAIDs 40 1 7
Opioid 61.7 0.7 4.8
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Table 3. SUCRA values and mean ranks for pain intensity at medium follow-up time

Treatment SUCRA Probability of Mean Rank
being the best (%)
Placebo 24 0 7.8
Gabapentin 1.3 0 9.9
Ketamine 62.5 0.9 4.4
Ketamine+Metadone | 80.4 271 2.8
Ketamine+Opioid 74.3 33.1 3.3
Lidocaine 42.6 1.7 6.2
Methadone 79.8 26.9 2.8
Midazolam 40.8 5.1 6.3
NSAID 50.6 4.5 5.4
Opioid 43.7 0.6 6.1
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Table 4. SUCRA values and mean ranks for pain intensity at medium-to-long follow-up time

Treatment SUCRA Probability of Mean Rank

being the best

(%)
Placebo 27.4 0.1 7.5
Gabapentin 1.7 0 9.8
Ketamine+Midazolam | 58.3 7.4 4.8
Ketamine 59.4 0.5 4.7
Ketamine+Magnesium | 42.2 2.5 6.2
Ketamine+Metadone [ 73.3 14.4 3.4
Lidocaine 29.8 0.7 7.3
Methadone 81 28.7 2.7
Midazolam 73.7 32 3.4
NSAIDs 53.1 13.7 5.2
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Table 5. SUCRA values and mean ranks for pain intensity at long follow-up time

Treatment SUCRA Probability of Mean Rank
being the best
(%)
Placebo 31.8 0 6.5
Gabapentin 1.5 0 8.9
Ketamine+Midazolam | 62.4 3.6 4
Ketamine 62 1.3 4
Ketamine+Metadone | 59.3 12.2 4.3
Lidocaine 19 0 7.5
Methadone 69 18.8 3.5
Midazolam 81.8 41.4 2.5
NSAIDs 63 22.6 4
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Table 6. Meta regression results for subgroup of low RoB vs. high RoB for pain intensity at
immediate follow-up time

Treatment MD 95% ClI P value
test of interaction [0.15 [-1.05 1.34 0.812

Ketamine
Low RoB -1.44 |-2.54 -0.34 0.010
test of interaction

Gabapentin

Low RoB 0.11  |-1.20 1.41 0.874

test of interaction [-0.69 [-1408.66 [1407.29 [0.999

Ketamine+Opioid

Low RoB -0.99 |-1408.97 [1406.97 [0.999
test of interaction
Lidocaine
Low RoB -0.90 |-1.52 -0.29 0.004
test of interaction
NSAIDs
Low RoB 0.27 |-0.78 1.31 0.619
test of interaction [2.21 [-1410.18 [1405.77 [0.998
Opioid
Low RoB 1.03 [-1406.94 (1409.01 [0.999

- MD (95% Cl) in front of subgroup are for pain reduction compared to reference (placebo)
-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 7. Meta regression results for subgroup of mixed pain vs. Other types for pain intensity
at immediate follow-up time

[Treatment MD 95% CI P value
test of interaction |-0.15 -1.34 1.05 0.812
Ketamine
mixed pain -1.30  |-1.77 -0.82 0.000
test of interaction |.
Gabapentin
mixed pain 0.11 -1.20 1.41 0.874
test of interaction |0.67 -1315.04 |11316.38 [0.999
Ketamine+Opioid
mixed pain -1.68  |-3.00 0.37 0.012
test of interaction |.
Lidocaine
mixed pain -0.91 -1.52 -0.29 0.004
test of interaction |.
NSAIDs
mixed pain 0.12 -1.32 1.56 0.870
test of interaction [2.19 -1313.52 11317.89 [0.997
Opioid
mixed pain -1.17  |-1.80 -0.54 0.000

- MD (95% Cl) in front of subgroup are for pain reduction compared to reference (placebo)
-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.

100



M.Sc. Thesis — Sara Moradi; McMaster University — Health Research Methodology

Table 8. Meta regression results for subgroup of neuropathic pain vs. Other types for pain
intensity at immediate follow-up time

Treatment MD 95% CI P value
test of interaction [0.19 -0.92 1.29 0.743

Ketamine
neuropathic pain  |-1.35 -1.89 -0.79 0.000
test of interaction

Gabapentin

neuropathic pain  |0.24 -1.41 1.89 0.777

test of interaction
neuropathic pain  |-2.17 -3.34 -0.99 0.000

Ketamine+Opioid

test of interaction [-0.23 -1.63 1.17 0.746

Lidocaine
neuropathic pain  |-0.75 -1.64 0.15 0.104
test of interaction
NSAIDs
neuropathic pain  |0.21 -1.01 1.44 0.733
test of interaction [|-0.69 -2.37 0.99 0.420
Opioid

neuropathic pain _ [-0.96 -1.71 -0.22 0.011

- MD (95% Cl) in front of subgroup are for pain reduction compared to reference (placebo)

-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 9. Meta regression results for subgroup of nociceptive pain vs. Other types for pain
intensity at immediate follow-up time

Treatment MD 95% CI P value
test of interaction |-0.64 -1.81 0.54 0.288

Ketamine
nociceptive pain  [1.20 -1.68 -0.73 0.000
test of interaction

Gabapentin

nociceptive pain ~ [0.19 -1.09 1.48 0.766

test of interaction
nociceptive pain  [-2.21 -3.28 -1.14 0.000

Ketamine+Opioid

test of interaction

Lidocaine
nociceptive pain  |-0.86 -1.46 -0.25 0.005
test of interaction
NSAIDs
nociceptive pain  |0.36 -0.66 1.37 0.495
test of interaction |-0.30 -2.31 1.72 0.774
Opioid

nociceptive pain  |-1.09 -1.72 -0.45 0.001

- MD (95% Cl) in front of subgroup are for pain reduction compared to reference (placebo)

-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 10. Meta regression results for subgroup of nociplastic pain vs. Other types for pain
intensity at immediate follow-up time

Treatment MD 95% CI P value
test of interaction [0.35 -0.61 1.30 0.481

Ketamine
nociplastic pain -1.47 -2.08 -0.84 0.000
test of interaction

Gabapentin

nociplastic pain -0.06 -1.53 1.39 0.931
test of interaction  |1.92 -0.57 4.41 0.131
nociplastic pain -3.49 -5.54 -1.44 0.001
test of interaction  |0.44 -0.92 1.80 0.525

Ketamine+Opioid

Lidocaine
nociplastic pain -1.12 -2.12 -0.12 0.028
test of interaction
NSAIDs
nociplastic pain 0.10 -1.14 1.33 0.880
test of interaction [0.47 -0.97 1.90 0.552
Opioid

nociplastic pain -1.45 -2.63 -0.29 0.015

- MD (95% Cl) in front of subgroup are for pain reduction compared to reference (placebo)

-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 11. Meta regression results for subgroup of low RoB vs. high RoB for pain intensity at
short

follow-up time

Treatment MD 95% CI P value
test of interaction

Clonidine
Low RoB -1.61 |-3.60 0.39 0.114
test of interaction

Fentanyl+Clonidine
Low RoB -2.01 |-3.93 -0.09 0.04

test of interaction

Gabapentin
Low RoB 2.46 [0.88 4.05 0.002

test of interaction

Ketamine+Clonidine

Low RoB -0.71 |-2.82 1.41 0.511

test of interaction [0.13 [-1.33 1.60 0.859
Ketamine

Low RoB -1.37 |-2.72 -0.02 0.047

test of interaction [-0.92 [1210.32 [1208.47 (0.999

Ketamine+Opioid

Low RoB -0.74 1-1210.14 [1208.65 10.999
test of interaction
Lidocaine
Low RoB -0.93 |-1.63 -0.22 0.01
test of interaction
Midazolam
Low RoB -0.46 |-3.00 2.08 0.723
test of interaction
NSAIDs
Low RoB -0.67 |-2.01 0.68 0.33
Ooioid test of interaction |-2.04 [-1211.44 [1207.35 |0.997
pioi
Low RoB 0.75 |-1208.65 [1210.14 [0.999

- MD (95% Cl) in front of subgroup are for pain reduction compared to reference (placebo)
-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 12. Meta regression results for subgroup of mixed pain vs. Other types for pain
intensity at short follow-up time

Treatment MD 95% CI P value

test of interaction

Clonidine
mixed pain -1.61 [-3.60 0.39 0.114

test of interaction

mixed pain -2.01 |-3.93 -0.09 0.04

Fentanyl+Clonidine

test of interaction

Gabapentin
mixed pain 2.46 10.88 4.05 0.002

test of interaction

Ketamine+Clonidine

mixed pain -0.71 |-2.82 1.41 0.511

test of interaction [-0.13 |-1.60 1.33 0.859
Ketamine

mixed pain -1.24 |-1.81 -0.66 0

test of interaction [0.93 [1273.76 [1275.62 [0.999

Ketamine+Opioid

mixed pain -1.67 |-2.90 -0.44 0.008
test of interaction
Lidocaine
mixed pain -0.93 [-1.63 -0.22 0.01
test of interaction
Midazolam
mixed pain -0.33 |-2.56 1.91 0.774
test of interaction
NSAIDs
mixed pain -0.80 }[2.62 1.02 0.388
test of interaction [2.05 [|-1272.64 [1276.74 |0.997
Opioid
mixed pain -1.30 [-2.00 -0.59 0

- MD (95% Cl) in front of subgroup are for pain reduction compared to reference (placebo)
-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 13. Meta regression results for subgroup of neuropathic pain vs. Other types for pain
intensity at short follow-up time

Treatment MD 95% CI P value

test of interaction

Clonidine
neuropathic pain  |-1.70 |-3.75 0.35 0.104

test of interaction
neuropathic pain [-2.10 }[-4.08 -0.12 0.038

Fentanyl+Clonidine

test of interaction

Gabapentin
neuropathic pain [2.30 [0.44 4.16 0.015

test of interaction
neuropathic pain |-0.80 [2.97 1.37 0.469
test of interaction [0.18 }-1.38 1.03 0.774
neuropathic pain  |-1.22 [1.87 -0.58 0

Ketamine+Clonidine

Ketamine

test of interaction

neuropathic pain [-2.04 }-3.18 -0.90 0
test of interaction [0.17 [1.31 1.65 0.822

Ketamine+Opioid

Lidocaine
neuropathic pain  |-1.05 |-2.11 0.00 0.049
test of interaction
Midazolam
neuropathic pain [-0.31 }[-2.62 1.99 0.79
test of interaction
NSAIDs
neuropathic pain  |-0.65 |-2.11 0.81 0.38
test of interaction [0.87 [|-1.18 2.92 0.407
Opioid

neuropathic pain |-1.36 |-2.16 -0.56 0.001

- MD (95% Cl) in front of subgroup are for pain reduction compared to reference (placebo)

-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 14. Meta regression results for subgroup of nociceptive pain vs. Other types for pain
intensity at short follow-up time

Treatment MD 95% CI P value

test of interaction

Clonidine
nociceptive pain  [0.06 |-2.71 2.82 0.969

test of interaction
nociceptive pain  |-0.34 |-3.06 2.37 0.803

Fentanyl+Clonidine

test of interaction

Gabapentin
nociceptive pain  [2.41 0.93 3.90 0.001

test of interaction
nociceptive pain  10.96 |-1.90 3.81 0.512
test of interaction [1.49 [0.56 3.53 0.154
nociceptive pain  |-1.29 }[-1.82 -0.75 0

Ketamine+Clonidine

Ketamine

test of interaction [2.14 [-0.93 5.21 0.171

Ketamine+Opioid

nociceptive pain  |-2.18 [3.33 -1.04 0
test of interaction
Lidocaine
nociceptive pain  |-0.99 [1.64 -0.33 0.003
test of interaction
Midazolam
nociceptive pain  |-0.38 |-2.54 1.79 0.734
test of interaction
NSAIDs
nociceptive pain  |-0.72 }[-1.94 0.51 0.254
test of interaction [2.38 |-0.12 4.88 0.062
Opioid

nociceptive pain  |-1.44 |-2.14 -0.75 0

- MD (95% Cl) in front of subgroup are for pain reduction compared to reference (placebo)

-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 15. Meta regression results for subgroup of nociplastic pain vs. Other types for pain
intensity at short follow-up time

Treatment MD 95% CI P value

test of interaction

Clonidine
nociplastic pain  |-1.31 }-3.30 0.67 0.195

test of interaction
nociplastic pain  |-1.71 }-3.63 0.20 0.079

Fentanyl+Clonidine

test of interaction

Gabapentin
nociplastic pain  [2.55 [1.06 4.05 0.001

test of interaction
nociplastic pain  |-0.41 |-2.52 1.69 0.701
test of interaction [0.07 [-1.03 0.89 0.887
nociplastic pain  |-1.15 }[-1.80 -0.49 0.001

Ketamine+Clonidine

Ketamine

test of interaction [-0.15 [-2.23 1.92 0.884
nociplastic pain  |-1.63 }-3.19 -0.06 0.041
test of interaction [-0.39 |-1.66 0.88 0.548

Ketamine+Opioid

Lidocaine
nociplastic pain  |-0.81 [-1.66 0.03 0.06
test of interaction
Midazolam
nociplastic pain  [-0.31 |-2.49 1.88 0.785
test of interaction
NSAIDs
nociplastic pain  |-0.58 |-1.81 0.66 0.361
test of interaction [-1.43 |-2.83 -0.03 0.056
Opioid

nociplastic pain  [-0.31 }[-1.46 0.84 0.594

- MD (95% Cl) in front of subgroup are for pain reduction compared to reference (placebo)

-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 16. Meta regression results for subgroup of low RoB vs. high RoB for pain intensity at
medium follow-up time

Treatment MD  [95% CI P value
test of interaction |,
Gabapentin
Low RoB 2.26 [0.17 4.35 0.034
test of interaction [-0.92 |-1213.37 [1211.53 |0.999
Ketamine
Low RoB -0.42 [-1212.87 [1212.03 |0.999

test of interaction |

Ketamine+Methadone
Low RoB -2.17 |-4.32 -0.02 0.048

test of interaction |.

Ketamine+Opioid

Low RoB -1.99 |-5.03 1.05 0.199
test of interaction |.

Lidocaine
Low RoB -0.62 |-2.46 1.22 0.51
test of interaction |.

Methadone
Low RoB -2.15 [-4.35 0.05 0.055
test of interaction |.

Midazolam
Low RoB 0.43 |-1212.02 |1212.88 |0.999
test of interaction |.

NSAIDs
Low RoB -0.96 [-3.04 1.12 0.365
test of interaction |.

Opioid
Low RoB -0.72 |-2.54 1.10 0.438

- MD (95% ClI) in front of subgroup are for pain reduction compared to reference (placebo)
-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 17. Meta regression results for subgroup of mixed pain vs. Other types for pain
intensity at medium follow-up time

Treatment MD  [95% CI P value
test of interaction |
Gabapentin
mixed pain 2.26 [0.17 4.35 0.034
test of interaction [1.16 |-391.66 [393.98 ]0.995
Ketamine
mixed pain -1.34 |-2.29 -0.39 0.006

test of interaction |

Ketamine+Methadone
mixed pain -2.17 |-4.32 -0.02 0.048

test of interaction |.

Ketamine+Opioid

mixed pain -1.99 |-5.03 1.05 0.199
test of interaction |.

Lidocaine
mixed pain -0.62 |-2.46 1.22 0.51
test of interaction |.

Methadone
mixed pain -2.15 |-4.35 0.05 0.055
test of interaction |.

Midazolam
mixed pain -0.49 |-3.15 2.17 0.718
test of interaction |.

NSAIDs
mixed pain 0.19 [|-392.62 ([393.01 ]0.999
test of interaction |.

Opioid

mixed pain -0.72 |-2.54 1.10 0.438

- MD (95% ClI) in front of subgroup are for pain reduction compared to reference (placebo)

-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 18. Meta regression results for subgroup of neuropathic pain vs. Other types for pain
intensity at medium follow-up time

Treatment MD  195% CI P value
test of interaction |

Gabapentin
neuropathic pain [2.88 |-0.34 6.10 0.079
test of interaction [0.72 [-2.02 3.47 0.605

Ketamine

neuropathic pain |-1.44 }-2.53 -0.36  |0.009

test of interaction |

Ketamine+Methadone
neuropathic pain |-1.55 |-4.81 1.71 0.351

test of interaction |.

neuropathic pain |-2.04 |-5.24 1.16 0.211

Ketamine+Opioid

test of interaction |.

Lidocaine
neuropathic pain |-0.67 [-2.64 1.29 0.503
test of interaction |,

Methadone
neuropathic pain |-1.53 |-4.82 1.76 0.362
test of interaction |.

Midazolam
neuropathic pain |-0.59 |-3.40 2.21 0.678
test of interaction |.

NSAIDs
neuropathic pain |-1.06 }-3.33 1.20 0.357
test of interaction |.

Opioid

neuropathic pain |-0.77 [-2.72 1.17 0.436

- MD (95% ClI) in front of subgroup are for pain reduction compared to reference (placebo)

-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 19. Meta regression results for subgroup of nociplastic pain vs. Other types for pain
intensity at medium follow-up time

Treatment MD  [95% CI P value
test of interaction|,

Gabapentin
nociplastic pain |2.88 |-0.34 6.10 0.079
test of interaction|-0.72 |-3.47 2.02 0.605

Ketamine

nociplastic pain |-0.72 |-3.24 1.80 0.575

test of interaction|

Ketamine+Methadone
nociplastic pain [1.55 }-4.80 1.71 0.351

test of interaction|.

nociplastic pain |-2.04 |-5.24 1.16 0.211

Ketamine+Opioid

test of interaction|.

Lidocaine
nociplastic pain |-0.67 |-2.64 1.29 0.503
test of interaction|.

Methadone
nociplastic pain [1.53 }-4.82 1.76 0.362
test of interaction|.

Midazolam
nociplastic pain [0.59 }-3.40 2.21 0.678
test of interaction|.

NSAIDs
nociplastic pain |-0.34 |-3.55 2.87 0.835
test of interaction|.

Opioid

nociplastic pain |-0.77 |-2.72 1.17 0.436

- MD (95% ClI) in front of subgroup are for pain reduction compared to reference (placebo)

-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 20. Meta regression results for subgroup of low RoB vs. high RoB for pain intensity at
medium-to-long follow-up time

Treatment MD |195% CI P value

test of interaction |,

Gabapentin
Low RoB 1.68 |-0.03 3.39 0.055

test of interaction |.
Low RoB -0.90 |2.25 0.45 0.192

Ketamine+Midazolam

test of interaction | 132 1349 j0.85  |0.232
Low RoB 0.00 |1.88 [1.88 |1

Ketamine

test of interaction |.

Low RoB 0.00 |-1.72 1.72 1

Ketamine+Magnesium

test of interaction |.

Ketamine+Methadone

Low RoB -1.85 |-3.65 -0.05 0.043
test of interaction |.

Lidocaine
Low RoB 0.00 }1.35 1.35 1
test of interaction |.

Methadone
Low RoB -2.17 |-4.01 -0.34 0.02
test of interaction |.

Midazolam
Low RoB -0.68 |-3.58 2.22 0.645
test of interaction |.

NSAIDs

Low RoB 0.21 }-2.98 3.40 0.897

- MD (95% ClI) in front of subgroup are for pain reduction compared to reference (placebo)
-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 21. Meta regression results for subgroup of neuropathic pain vs. Other types for pain
intensity at medium-to-long follow-up time

Treatment MD |195% CI P value

test of interaction |,

Gabapentin
neuropathic pain [3.00 ]0.70 5.30 0.011

test of interaction |.
neuropathic pain [-0.90 |-2.25 0.45 0.192

Ketamine+Midazolam

test of interaction |1.32 L0.85  [3.49  [0.232
neuropathic pain }1.32 |-2.41 -0.24  10.017

Ketamine

test of interaction |.

Ketamine+Magnesium
neuropathic pain [0.00 [1.72 1.72 1

test of interaction |.

neuropathic pain [-0.53 |-2.90 1.84 0.661

Ketamine+Methadone

test of interaction |.

Lidocaine
neuropathic pain [0.00 [-1.35 1.35 1
test of interaction |.

Methadone
neuropathic pain [-0.85 }-3.24 1.54 0.486
test of interaction |.

Midazolam
neuropathic pain [-2.00 [-4.46 0.45 0.11
test of interaction |.

NSAIDs

neuropathic pain [-1.11 |-3.90 1.68 0.434

- MD (95% ClI) in front of subgroup are for pain reduction compared to reference (placebo)
-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 22. Meta regression results for subgroup of nociceptive pain vs. Other types for pain
intensity at medium-to-long follow-up time

Treatment MD |195% CI P value

test of interaction |,

Gabapentin
nociceptive pain [2.01 ]0.18 3.84 0.031

test of interaction |.
nociceptive pain [-0.90 [2.45 0.65 0.255

Ketamine+Midazolam

test of interaction |9 88  |-2264.62 [2266.38 |0.999
nociceptive pain [-0.99 [-2.00 0.03 0.057

Ketamine

test of interaction |.
nociceptive pain [-0.42 [-2.15 1.30 0.629
test of interaction |.

nociceptive pain [-1.52 |-3.43 0.40 0.121

Ketamine+Magnesium

Ketamine+Methadone

test of interaction |.

Lidocaine
nociceptive pain [0.00 [-1.54 1.54 1
test of interaction |.

Methadone
nociceptive pain  |1.84 }-3.78 0.11 0.065
test of interaction |.

Midazolam
nociceptive pain [1.67 [-4.21 0.87 0.199
test of interaction |.

NSAIDs

nociceptive pain [0.11 |-2265.39 [2265.60 |1

- MD (95% ClI) in front of subgroup are for pain reduction compared to reference (placebo)

-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.

115



M.Sc. Thesis — Sara Moradi; McMaster University — Health Research Methodology

Table 23. Meta regression results for subgroup of nociplastic pain vs. Other types for pain
intensity at medium-to-long follow-up time

Treatment MD |195% CI P value

test of interaction |,

Gabapentin
nociplastic pain  [3.00 ]0.70 5.30 0.011

test of interaction |.
nociplastic pain  [-0.90 |-2.25 0.45 0.192

Ketamine+Midazolam

test of interaction | 132 1349 j0.85  |0.232
nociplastic pain  [0.00 [-1.88 1.88 1

Ketamine

test of interaction |.

Ketamine+Magnesium
nociplastic pain  [0.00 [-1.72 1.72 1

test of interaction |.

nociplastic pain  [-0.53 |-2.90 1.84 0.661

Ketamine+Methadone

test of interaction |.

Lidocaine
nociplastic pain  [0.00 [-1.35 1.35 1
test of interaction |.

Methadone
nociplastic pain  }-0.85 }-3.24 1.54 0.486
test of interaction |.

Midazolam
nociplastic pain  [-2.00 [-4.46 0.45 0.11
test of interaction |.

NSAIDs

nociplastic pain  [0.21 |-2.98 3.40 0.897

- MD (95% ClI) in front of subgroup are for pain reduction compared to reference (placebo)

-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 24. Meta regression results for subgroup of low RoB vs. high RoB for pain intensity at
long follow-up time

Treatment MD [95% CI P value

test of interaction |,

Gabapentin
Low RoB 1.61 [0.61 2.61 0.002

test of interaction |.
Low RoB -1.10 |-1.71 -0.49 0

Ketamine+Midazolam

test of interaction | .1 57 |.1481.15 [1478.02 [0.998
Low RoB 0.48 |-1479.11 |1480.06 |0.999

Ketamine

test of interaction |.

Ketamine+Methadone

Low RoB -1.19 |-4.36 1.99 0.463
test of interaction |.

Lidocaine
Low RoB 0.40 [|-0.17 0.97 0.171
test of interaction |.

Methadone
Low RoB -1.59 |-4.52 1.35 0.289
test of interaction |.

Midazolam
Low RoB -0.65 [-1480.24 [1478.93 |0.999
test of interaction |.

NSAIDs

Low RoB 0.20 [-1479.39 [1479.79 |1

- MD (95% ClI) in front of subgroup are for pain reduction compared to reference (placebo)

-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 25. Meta regression results for subgroup of neuropathic pain vs. Other types for pain
intensity at long follow-up time

Treatment MD |195% CI P value

test of interaction |,

Gabapentin
neuropathic pain [1.48 [602.04 [605.00 [0.996

test of interaction |.

neuropathic pain [1.10 [-1.71 -049 |0

Ketamine+Midazolam

test of interaction | 0.13 |.603.65 [603.39 |1
neuropathic pain [1.09 [1.86  |0.32  [0.006

Ketamine

test of interaction |.

neuropathic pain [1.32 [-604.85 [602.21 [0.997

Ketamine+Methadone

test of interaction |.

Lidocaine
neuropathic pain [0.40 |-0.17 0.97 0.171
test of interaction |.

Methadone
neuropathic pain |1.72 }-605.25 [601.80 [0.996
test of interaction |.

Midazolam
neuropathic pain [2.22 }-4.56 0.12 0.064
test of interaction |.

NSAIDs

neuropathic pain [1.37 [-4.81 2.07 0.435

- MD (95% ClI) in front of subgroup are for pain reduction compared to reference (placebo)

-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 26. Meta regression results for subgroup of nociceptive pain vs. Other types for pain
intensity at long follow-up time

Treatment MD |195% CI P value

test of interaction |,

Gabapentin
nociceptive pain [1.61 ]0.61 2.61 0.002

test of interaction |.

Ketamine+Midazolam
nociceptive pain [1.10 [-1.71 -049 |0

test of interaction |1 23 |.3334.89 [3337.35/0.999
nociceptive pain  |1.09 }-1.86 -0.32  10.006

Ketamine

test of interaction |.
nociceptive pain [-1.19 [4.36 1.99 0.463

test of interaction |.

Ketamine+Methadone

Lidocaine
nociceptive pain [0.40 |-0.17 0.97 0.171
test of interaction |.

Methadone
nociceptive pain  |1.59 }-4.52 1.35 0.289
test of interaction |.

Midazolam
nociceptive pain  |2.22 }-4.56 0.12 0.064
test of interaction |.

NSAIDs

nociceptive pain [-0.14 [-3336.26 [3335.98 |1

- MD (95% ClI) in front of subgroup are for pain reduction compared to reference (placebo)

-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 27. Meta regression results for subgroup of nociplastic pain vs. Other types for pain
intensity at long follow-up time

Treatment MD |195% CI P value

test of interaction |,

Gabapentin
nociplastic pain  [1.52 [575.41 [578.46 [0.996

test of interaction |.

nociplastic pain  [-1.10 [-1.71 -049 |0

Ketamine+Midazolam

test of interaction |0.09 |576.84 [577.02 |1
nociplastic pain  |1.18 |-578.11 [5675.76 [0.997

Ketamine

test of interaction |.

nociplastic pain  [-1.28 [578.22 |575.66 [0.997

Ketamine+Methadone

test of interaction |.

Lidocaine
nociplastic pain  [0.40 |-0.17 0.97 0.171
test of interaction |.

Methadone
nociplastic pain  |-1.68 |-578.62 [575.26 [0.995
test of interaction |.

Midazolam
nociplastic pain  }2.22 }-4.56 0.12 0.064
test of interaction |.

NSAIDs

Low RoB -1.46 |-578.40 [575.48 ]0.996

- MD (95% ClI) in front of subgroup are for pain reduction compared to reference (placebo)

-P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (MD=0) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 28. Expanded network estimates of different doses of Ketamine for pain reduction at immediate follow-up time

High dose
Ketamine

-0.58 (-2.02,0.87)

Medium dose
Ketamine

-0.94 (-2.54,0.66)

-0.36 (-1.41,0.69)

Low dose
Ketamine

-2.34 (-4.38,-0.30)|-1.76 (-3.41,-0.11) |-1.40 (-2.67,-0.13)|Gabapentin

0.27 (-1.41,1.94) |0.84 (-0.37,2.06) |1.21(-0.06,2.47) |2.61 (0.81,4.40) |Ketamine+Opioid

-1.01 (-2.49,0.46) |-0.44 {-1.11,0.24) |-0.07 (-1.18,1.03) |1.33 (-0.36,3.01)|-1.28 (-2.53,-0.03)| Lidocaine

-2.14 (-3.90,-0.38)|-1.56 {-2.56,-0.56)|-1.20 (-2.65,0.26) |0.20 (-1.73,2.13)|-2.40 (-3.98,-0.83)|-1.12 (-2.33,0.09) |NSAIDs

-0.79 (-2.12,0.54) |-0.22 {-0.97,0.54) |0.15 (-0.83,1.12) |1.55 (-0.06,3.15)|-1.06 (-2.13,0.01) |0.22 (-0.58,1.03) |1.34 (0.09,2.60) |Opioid

-1.93 (-3.31,-0.56)|-1.35 (-1.89,-0.81)|-0.99 (-1.93,-0.05)|0.41 (-1.17,1.99)|-2.20 (-3.33,-1.06)|-0.92 (-1.56,-0.27)|0.21 (-0.93,1.35)|-1.14 (-1.79,-0.48)| Placebo

Table 29. Expanded network estimates of different delivery methods of Ketamine for pain reduction at immediate follow-up time

IV-Ketamine

-1.57 (-3.32,0.18) |IM-Ketamine Intra articular

-0.31 (-2.15,1.52) [1.26 (-1.20,3.72) |Ketamine

0.87 (-0.16,1.90) |2.44 (0.45,4.43) |1.18 (-0.88,3.24) |Ketamine+Opioid

-0.47 (-1.04,0.11) |1.11 (-0.68,2.89) |-0.15 (-2.02,1.71) |-1.34 (-2.45,-0.22) |Lidocaine

-1.56 (-2.37,-0.75)|0.01 (-1.92,1.94) |-1.25 (-3.25,0.76) |-2.43 (-3.74,-1.12) |-1.09 {-2.02,-0.10)|NSAIDs

-0.27 (-0.85,0.31) [1.30 (-0.49,3.10) |0.04 (-1.83,1.92) |-1.14 (-2.12,-0.15)|0.20 (-0.50,0.89) |1.29 (0.29,2.29) |Opioid

11,42 (-1.85,-1.00}|0.15 (-1.55,1.85) | -1.11 (-2.89,0.67) |-2.29 (-3.32,-1.26)|-0.96 {-1.51,-0.40)|0.14 (-0.78,1.06) |-1.15 (-1.74,-0.57)| Placebo
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Table 30. Expanded network estimates of different doses of Ketamine for pain reduction at short follow-up time

High-dose

Ketamine Medium-dose
-1.01(-2.59,0.57) |Ketamine Low-dose
-1.29 {-3.12,0.55) |-0.28 {-1.52,0.96) |Ketamine

-4.99 (-7.31,-2.66)

-3.98 (-5.87,-2.09)

-3.70 (-5.13,-2.27)

Gabapentin

-0.17 (-1.99,1.65)

0.84 (-0.42,2.10)

1.12 (-0.27,2.51)

4.82(2.83,6.81

Ketamine+Opioid

-1.31(-2.93,0.30

-0.30 (-1.01,0.40)

-0.02 (-1.30,1.25)

3.68 (1.76,5.59

-1.14 (-2.43,0.15)

Lidocaine

-1.92 (-4.57,0.73

-0.91(-3.03,1.21)

-0.63 (-3.09,1.83)

3.07 (0.23,5.91

-1.75 (-4.22,0.72)

-0.61(-2.84,1.63)

Midazolam

-0.57 (-1.72,0.58)

-0.29 (-1.98,1.40)

-0.27 (-1.62,1.09)

0.34 (-2.08,2.76)

NSAIDs

)
)
-1.58 {-3.54,0.38)
-0.86 {-2.35,0.64)

0.15 (-0.60,0.91)

0.43 (-0.76,1.62)

4.15(2.27,5.99

-0.69 (-1.80,0.43)

0.46 (-0.35,1.26)

1.06 (-1.19,3.32)

0.72 (-0.66,2.10)

Opioid

-2.29 (-3.81,-0.78)

-1.28 (-1.90,-0.67)

-1.00 (-2.12,0.11)

)

( )

( )
3.41(1.20,5.62)
( )

( )

2.70(0.88,4.51

{_

-1.41 (-3.12,0.30)
{_
{_

-2.12 (-3.30,-0.94)

-0.98 (-1.66,-0.29)

-0.37 (-2.58,1.84)

-0.71 (-2.02,0.60)

-1.43 (-2.13,-0.74)| Placebo

Table 31. Expanded network estimates of different delivery methods of Ketamine for pain reduction at short follow-up time

IV-Ketamine

-1.09 (-2.85,0.68)

IM-Ketamine

1,62 (-3.68,0.45)

0,53 (-3.13,2.07)

Intra articular
Ketamine

0.79 (-1.00,2.57)

1.87 (-0.58,4.32)

2.40 (-0.27,5.08

Transdermal
Ketamine

0.89 (-1.33,3.11)

1.7 (-0.81,4.76)

2.50(-0.48,5.45

0.10 (-1.90,2.10)

Clonidine

1.29 (-0.86,3.44)

2.37(-0.36,5.10)

0.50 (-1.42,2.42)

0.40 (-1.93,2.73)

Fentanyl+Clonidine

0.01(-2.34,2.32)

1.07 (-1.80,3.94)

2.90(-0.03,5.84
1.60(-1.46,4.67

-0.80(-2.92,1.32)

-0.90(-3.39,1.59

-1.30(-3.73,1.13)

Ketamine+Clonidine

0.84(-0.24,1.92)

2.46(0.15,4.72)

0.05 (-1.66,1.76)

-0.05(-2.21,2.11

-0.45(-2.54,1.65

0.85 (-1.42,3.13)

Ketamine+Opioid

-0.38 (-1.06,0.30)

0.71(-1.09,2.51)

-1.17 (-3.00,0.67)

-1.27(-3.53,0.99

-1.67(-3.86,0.53

-0.37 (-2.73,2.00)

-1.22 (-2.40,-0.04)

Lidocaine

-0.91(-3.02,1.20)

0.57 (-1.71,0.56)

0.18 (-2.58,2.93)
0.52 (-1.58,2.62)

0.71(-2.25,3.66

-1.70 (-4.47,1.07)

-0.90 (-4.04,2.25)

175 (-4.13,0.63)

10,53 (-2.75,1.69)

Midazolam

-1.46(-3.95,1.03

-1.86 (-4.29,0.58

-0.56 (-3.15,2.03)

-1.41 (-2.98,0.16)

-0.19 (-1.51,1.13)

0.34 (-2.06,2.74)

NSAIDs

0.02 (-0.65,0.68)

(-
(-
(-
-
1.93 (-0.07,3.92)
-
(-
-
(-

1.10(-0.70,2.91)

1.63 (-0.47,3.73

0.77 (-2.46,0.92)

-0.87(-3.02,1.27

)
)
-2.20(-5.22,0.82)
)
)

-1.27(-3.35,0.80

0.03 (-2.23,2.28)

-0.82 (-1.82,0.17)

0.39(-0.38,1.17)

0.93 (-1.29,3.14)

0.59 (-0.73,1.90)

Opioid

-1.42 (-1.99,-0.84)

-0.33 (-2.00,1.34)

(
(
(
{
1.24 (-0.86,3.34)
(- )
1.05 (-1.31,3.41)
(- )
- )

0.20 (-1.78,2.19

{_
{_
-1.36 (-3.47,0.76)
{_
{_

-2.20 (-4.00,-0.41)

(- )
(- )
(- )

-1.80 (-4.86,1.27)
- )
(- )
{_

-2.30 (-4.53,-0.08)

-2.70 (-4.86,-0.55)

-1.40 (-3.74,0.93)

-2.26 (-3.35,-1.16)

-1.04 (-1.71,-0.36)

-0.51 (-2.70,1.68)

-0.85 (-2.12,0.42)

-1.43(-2.12,0.75)| Placebo

122



M.Sc. Thesis — Sara Moradi; McMaster University — Health Research Methodology

Table 32. Expanded network estimates of different doses of Ketamine for pain reduction at medium follow-up time

High dose
Ketamine

-0.03 [-4.02,3.96)

Medium dose
Ketamine

1.14(-2.39,4.67)

1.17 (-1.68,4.02)

Low dose
Ketamine

-2.46 [-6.65,1.74]

-2.43 [6.06,1.21]

-3.60 (-5.86,-1.34)

Gabapentin

1.97 (-2.25,6.20)

2.00 (-1.67,5.68)

0.83 (-1.49,3.15)

4.43 (1.19,7.67)

Ketamine+Methadone

0.94(-3.91,5.79)

0.97 [-2.68,4.62)

-0.20 [-4.16,3.75)

-1.03 [-5.62,3.55)

Ketamine+QOpioid

-0.43 (-4.43,3.57)

-0.40 (2.82,2.02)

-1.57 (-4.43,1.29)

3.40 (-1.16,7.95)

2.03 (-1.62,5.67)-2.40

-6.08,1.28

-1.37 (-5.03,2.29)

Lidocaine

1.95 -2.29,6.20]

1.98 [-1.72,5.68)

0.81(-1.55,3.17)

4.41(1.14,7.68) [-0.02

-2.39,2.35

1.01 [-3.59,5.62)

2.38 (-1.33,6.09)

Methadone

-0.88 (-5.75,3.99)|-0.85

3.64,1.94

-2.02 (-6.01,1.97

-2.85

-6.42,2.78)|-0

45 (-4.15,3.25

-2.83 -7.47,1.80]

Midazolam

-0.38

-2.38

-6.659,1.92

-1.35 (-5.64,2.94)

0.02 (-3.28,3.32)

-2.36 (-6.69,1.97)

0.47 [-3.12,4.06)

NSAIDs

-0.33 (-4.32,3.66)|-0.30

2.70,2.10

-1.47(-4.32,1.37

2.13 (-1.51,5.76)|-2.30

-5.97,1.37

-1.27 (-4.02,1.48)

0.10 (-2.31,2.51)

0.55 (-3.13,4.23)

0.08 [-3.21,3.37)

Opioid

-0.70

[
-0.41(-4.99,4.17)

[

[

-0.73 (-3.92,2.46)

- )
[-2.63,1.87)[-1.55
(- )
(3.1L,1.71)

(- )
(-5.18,2.08)
E- )

-1.87 (-3.40,-0.35)

1.73 (-1.00,4.45)[-2.70

[
[
[
1.58 (-3.01,6.16)
2.05(-2.23,6.32)
[- )
[- )

)

)
-7.47,1.76)|-1.82

)

)

)

-5.48,0.07

-1.67 -0

-5.32,1.98)

30(-2.72,2.12

(
.28 (5.98,1.41)
-2.68 (-5.49,0.13)

0.15 (-3.54,3.84)

-0.32 [-3.61,2.97)

-0.40 (-2.80,2.00)|Placebo

Table 33. Expanded network estimates of different delivery methods of Ketamine for pain reduction at medium follow-up time

IV Ketamine

-0.72 (-3.47,2.02)

Transdermal
Ketamine

0.60 (-2.60,3.80)

1.32 (-2.75,5.39)

Ketamine+Opioid

-0.77 (-2.74,1.19

-0.05 (-3.24,3.15)

-1.37 (-4.71,1.97)

Lidocaine

-0.85 (-3.44,1.74

-0.13 (-3.90,3.64)

-1.45 (-5.56,2.66)

-0.08 (-3.33,3.17)

Midazolam

-0.38 (-2.36,1.60

0.34 (-3.04,3.73)

-0.98 (-4.74,2.79)

0.39 (-2.40,3.19)

0.47 (-2.79,3.73)

NSAIDs

e | | [—

-0.67 (-2.62,1.27

0.05 (-3.13,3.23)

-1.27 (-3.81,1.27)

0.10 (-2.07,2.27)

0.18 (-3.06,3.41)

-0.29 (-3.07,2.49)

Opioid

-1.44 (-2.53,-0.36)

-0.72 (-3.24,1.80)

-2.04 (-5.24,1.16)

-0.67 (-2.64,1.29)

-0.59 (-3.40,2.21)

-1.06 (-3.33,1.20)

-0.77 (-2.72,1.17)| Placebo
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Table 34. Network estimates pain reduction at immediate follow-up time by excluding stand-alone nodes

Ketamine

0.92 (-0.13,1.97)

Ketamine+Opioid

-0.41 (-1.00,0.17)

~1.34 (-2.48,-0.20)

Lidocaine

-0.22 (-0.80,0.37)

~1.14 (-2.14,-0.14)

0.20 (-0.52,0.91)

Opioid

-1.32 (-1.73,-0.

90)[-2.24 (-3.29,-1.19)

-0.90 (-1.48,-0.33)

-1.10 {-1.69,-0.51) | Placebo

Table 35. Network estimates pain reduction at short follow-up time by excluding stand-alone nodes

Ketamine

0.41 (-1.49,2.31)

Clonidine

0.81(-1.01,2.63)

0.40 (-1.94,2.74)

Fentanyl+Clonidine

-0.49 (-2.51,1.53)

-0.90 (-3.40,1.60)

-1.30 (-3.74,1.14)

Ketamine+Clonidine

0.74(-0.27,1.74)

0.33 (-1.70,2.36)

-0.07 (-2.03,1.89)

1.23 (-0.92,3.38)

Ketamine+Opioid

-0.32 (-0.98,0.35)

0.73 (-2.72,1.27)

-1.13 (-3.05,0.79)

0.17 (-1.94,2.29) |-1.06 (-2.19,0.08)

Lidocaine

0.00 (-0.63,0.63)

-0.41 (-2.35,1.52)

0.49 (-1.57,2.55) |-0.74 (-1.72,0.24)

0.32 (-0.45,1.09)

Opioid

-1.25 (-1.76,-0.74)

-1.66 (-3.61,0.29)

(_

(_
-0.81 (-2.67,1.05)
-2.06 (-3.93,-0.19)

-0.76 (-2.83,1.31) |-1.99 (-3.03,-0.95)

-0.93 (-1.60,-0.26)

-1.25 (-1.91,-0.59)| Placebo
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Table 36. Network estimates pain reduction at medium follow-up time by excluding stand-alone nodes

Ketamine

0.65 (-2.39,3.69)

Ketamine+Opioid

-0.72 (-2.56,1.12)

-1.37 (-4.55,1.81)

Lidocaine

-0.62 (-2.44,1.20)

-1.27 (-3.70,1.16)

0.10 (-1.95,2.15)

Opioid

0.83(-1.10,2.76)

0.18 (-3.42,3.78)

1.55 (-1.12,4.22)

1.45 (-1.20,4.10)

Ketamine+Methadone

0.81(-1.17,2.79)

0.16 (-3.47,3.79)

1.53 (-1.18,4.24)

1.43 (-1.26,4.12)

-0.02 (-2.02,1.98)

Methadone

~1.34 (-2.29,-0.39)

~1.99 (-5.03,1.05)

0.62 (-2.46,1.22)

~0.72 (-2.54,1.10)

217 (-4.32,-0.02)

Table 37. Network estimates pain reduction at medium-to-long follow-up time by excluding stand-alone nodes

Ketamine

-0.09 (-1.94,1.77)

Ketamine+Midazolam

-0.56 (-2.33,1.21)

-0.48 (-2.79,1.84)

Ketamine+Magnesium

0.53 (-1.09,2.15)

0.62 (-1.85,3.08)

1.09 (-1.31,3.49)

Ketamine+Methadone

-0.99 (-2.83,0.86)

-0.90 (-2.45,0.65)

-0.42 (-2.74,1.89)

-1.52 (-3.98,0.94)

Lidocaine

0.85 (-0.81,2.51)

0.94 (-1.55,3.42)

1.41 (-1.02,3.84)

0.32 (-1.32,1.96)

1.84 (-0.65,4.32)

Methadone

-0.99 (-2.00,0.03)

-0.90 (-2.45,0.65)

-0.42 (-2.15,1.30)

-1.52 (-3.43,0.40)

0.00 (-1.54,1.54)

-1.84 (-3.78,0.11)
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Table 38. Network estimates pain reduction at long follow-up time by excluding stand-alone nodes

Ketamine

0.01 (-0.97,0.99)

Ketamine+Midazolam

0.10 (-2.98,3.18)

0.09 (-3.14,3.32)

Ketamine+Methadone

-1.49 (-2.45,-0.53)

-1.50 (-2.05,-0.95)

-1.59 (-4.82,1.64)

Lidocaine

0.50 (-2.33,3.33)

0.49 (-2.51,3.49)

0.40 (-2.00,2.80)

1.99 (-1.00,4.98)

Methadone

-1.09 (-1.86,-0.32)

-1.10 (-1.71,-0.49)

-1.19 (-4.36,1.99)

0.40 (-0.17,0.97)

-1.59 (-4.52,1.35)
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Table 39. SUCRA values and mean ranks for physical function

Treatment SUCRA Probability of Mean Rank
being the best
(%)
Placebo 74.7 23.1 2.5
Ketamine+Midazolam | 37.3 7.7 4.8
Ketamine 40.2 1.6 4.6
Ketamine+Magnesium | 56.5 20.6 3.6
Lidocaine 51.9 9 3.9
Midazolam 53.6 29.9 3.8
Opioid 35.8 8 4.9
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Table 40. SUCRA values and mean ranks for incidence of Gl adverse events

Treatment SUCRA Probability of Mean Rank

being the best

(%)
Placebo 91.5 37.1 1.8
Gabapentin 82.9 54.1 2.5
Ketamine+Midazolam | 62 5 4.4
Ketamine 54.4 0 5.1
Ketamine+Magnesium | 54.1 1.5 5.1
Ketamine+Methadone [ 27.5 0.6 7.5
Ketamine+Opioid 15.2 0 8.6
Lidocaine 64.8 1.2 4.2
Methadone 18.6 04 8.3
Opioid 28.9 0 7.4

128



M.Sc. Thesis — Sara Moradi; McMaster University — Health Research Methodology

Table 41. SUCRA values and mean ranks for incidence of dizziness

Treatment SUCRA Probability of Mean Rank
being the best
(%)
placebo 77.8 21 2.6
Ketamine+Midazolam | 48.2 9.2 4.6
Ketamine 31.1 0.1 5.8
Ketamine+Magnesium | 18.7 21 6.7
Ketamine+Methadone | 75.6 48.4 2.7
Lidocaine 45.6 5.2 4.8
Methadone 52.6 12.6 4.3
Opioid 50.4 1.5 4.5
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Table 42. SUCRA values and mean ranks for incidence of fatigue, somnolence, and sedation

Treatment SUCRA Probability of Mean Rank
being the best
(%)
Placebo 96.8 74.9 1.3
Ketamine+Midazolam | 26.3 0 6.9
Ketamine 62.7 0 4
Ketamine+Magnesium | 80.8 24.5 2.5
Ketamine+Methadone | 22.6 0.4 7.2
Ketamine+Opioid 37.3 0 6
Lidocaine 78.3 0.1 2.7
Methadone 1.3 0 8.9
Opioid 43.8 0 5.5
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Table 43. Definition of dissociative symptoms among included studies

Study Dissociative symptoms definition
Mitchell 2002 Increased emotionality

Sorensen 1995 Feeling of unreality

Peter 2023 Giddiness

Lemming 2007 Dreams, Hallucinations

Max 1995 Dissociation

Muller 2005 Feeling of drunkenness

Vranken 2005

Confusion, Vivid dreams

Kvarnstorm 2004

Out of body sensation

Kvarnstorm 2003

Out of body sensation

Lumanauw 2019

Hallucinations

Pickering 2020

Feeling of drunkenness

Eide 1994

Feeling of unreality

Rigo 2017

Hallucination

Sorensen 1997

Dissociative Effects

Rabben 1999

Hallucinations, Feeling of insobriety

Jarum 2002

Feeling intoxicated, Feeling of unreality

Sigtermans 2009

Psychomimetic effects

131




M.Sc. Thesis — Sara Moradi; McMaster University — Health Research Methodology

Table 44. SUCRA values and mean ranks for incidence of dissociative symptoms

Treatment SUCRA Probability of Mean Rank

being the best

(%)
Placebo 83.9 23.1 2.4
Gabapentin 0.9 0 9.9
Ketamine+Midazolam | 36.2 0.2 6.7
Ketamine 30.1 0 7.3
Ketamine+Magnesium | 49.7 7.2 5.5
Ketamine+Methadone | 67.9 31.2 3.9
Ketamine+Opioid 35.6 1.1 6.8
Lidocaine 63.6 3.2 4.3
Methadone 67 31.1 4
Opioid 65.1 2.7 4.1
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Table 45. SUCRA values and mean ranks for incidence of visual impairment

Treatment SUCRA Probability of Mean Rank
being the best
(%)
Placebo 92.7 66.3 1.4
Gabapentin 16.2 1.6 6
Ketamine+Midazolam | 31.2 0.1 5.1
Ketamine 28.9 0 5.3
Lidocaine 79.4 23.2 2.2
NSAIDs 34.3 4.5 4.9
Opioid 67.2 4.2 3
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Table 46. Meta regression results for subgroup of low RoB vs. high RoB for incidence of Gl
adverse events

Treatment RR 95% CI P value
test of interaction |

Gabapentin
Low RoB 0.79 10.04 16.63 0.881
test of interaction |.

Ketamine+Midazolam
Low RoB 2.98 10.53 16.78 0.216

test of interaction jp g9 |0.16  6.27  |0.994
Low RoB 399 071 [2249 [0.117

Ketamine

test of interaction |.

Low RoB 3.74 [0.55 25.59 [0.179

Ketamine+Magnesium

test of interaction |.

Low RoB 10.06 _[1.10 91.74 10.041

Ketamine+Methadone

test of interaction |.

Ketamine+Opioid

Low RoB 11.61 [3.89 3465 [0
test of interaction |.

Lidocaine
Low RoB 2.80 [0.89 8.84 0.079
test of interaction |.

Methadone
Low RoB 13.41 [1.58 113.63 |0.017
test of interaction |.

Opioid

Low RoB 7.45 |3.44 16.00 [0

- RR (95% ClI) in front of subgroup are for incidence of adverse events compared to reference (placebo)

- P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (RR=1) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 47. Meta regression results for subgroup of mixed pain vs. Other types for incidence
of Gl adverse events

Treatment RR 95% CI P value

test of interaction |,

Gabapentin
mixed pain 0.78 [0.04 16.18 [0.87

test of interaction |.
mixed pain 2.92 [0.52 16.34 10.222

Ketamine+Midazolam

test of interaction |1 g8  |0.09 30.82 [0.728
mixed pain 3.88 [2.10 7.16 0

Ketamine

test of interaction |.
mixed pain 3.65 10.84 15.84 0.083
test of interaction |.

mixed pain 9.84 11.09 89.08  |0.042

Ketamine+Magnesium

Ketamine+Methadone

test of interaction |.

Ketamine+Opioid

mixed pain 11.39 [3.86 33.64 |0
test of interaction |.

Lidocaine
mixed pain 2.75 [0.88 8.59 0.082
test of interaction |.

Methadone
mixed pain 13.12 |11.56 110.31 ]0.018
test of interaction |.

Opioid
mixed pain 7.30 [3.43 1555 |0

- RR (95% ClI) in front of subgroup are for incidence of adverse events compared to reference (placebo)
- P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (RR=1) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 48. Meta regression results for subgroup of neuropathic pain vs. Other types for
incidence of Gl adverse events

Treatment RR 95% CI P value

test of interaction |,

Gabapentin
neuropathic pain [0.78 ]0.03 17.88 10.875

test of interaction |.
neuropathic pain [2.46 [0.37 16.42 |0.354

Ketamine+Midazolam

test of interaction |9. 98 0.28 3.40  [0.978
neuropathic pain [3.96 |1.86 8.43 0

Ketamine

test of interaction |.
neuropathic pain [3.67 [0.75 17.83 0.108
test of interaction |.

neuropathic pain [9.88 ]0.96 101.91 10.054

Ketamine+Magnesium

Ketamine+Methadone

test of interaction |.

neuropathic pain [14.91 4.21 52.81 |0

Ketamine+Opioid

test of interaction |.

Lidocaine
neuropathic pain [2.76 [0.74 10.26  10.13
test of interaction |.
Methadone
neuropathic pain [13.17 [1.37 126.74 10.026
test of interaction 0.60 [0.13 2.83 0.516
Opioid

neuropathic pain [(10.28 |3.43 30.75 |0

- RR (95% ClI) in front of subgroup are for incidence of adverse events compared to reference (placebo)

- P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (RR=1) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 49. Meta regression results for subgroup of nociceptive pain vs. Other types for
incidence of Gl adverse events

Treatment RR 95% CI P value

test of interaction |,

Gabapentin
nociceptive pain [0.80 [0.04 16.62 |0.885

test of interaction |.
nociceptive pain [2.87 ]0.51 16.01 ]0.23

Ketamine+Midazolam

test of interaction [p o9 [0.00 _ 0.998
nociceptive pain [3.99 [2.19 7.27 0

Ketamine

test of interaction |.

nociceptive pain [3.74 [0.87 16.15 10.077

Ketamine+Magnesium

test of interaction |.

nociceptive pain [(10.14 |1.12 91.44 10.039

Ketamine+Methadone

test of interaction |.

Ketamine+Opioid
nociceptive pain |11.28 |3.84 33.20 |0

test of interaction |.

Lidocaine
nociceptive pain [2.82 [0.91 8.76 0.073
test of interaction |.
Methadone
nociceptive pain [13.52 [1.61 113.22 10.016
test of interaction 10.40 [0.00 . 0.999
Opioid

nociceptive pain [7.17 |3.38 15.20 |0

- RR (95% ClI) in front of subgroup are for incidence of adverse events compared to reference (placebo)

- P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (RR=1) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 50. Meta regression results for subgroup of nociplastic pain vs. Other types for
incidence of Gl adverse events

Treatment RR 95% CI P value

test of interaction |,

Gabapentin
nociplastic pain  [0.81 [0.04 18.30 [0.895

test of interaction |.
nociplastic pain  [2.74 [0.42 17.83 ]0.293

Ketamine+Midazolam

test of interaction [y 95 [0 28 3.22 0.939
nociplastic pain  4.05 [1.60 10.27 10.003

Ketamine

test of interaction |.

nociplastic pain  [3.78 [0.79 18.03 0.095

Ketamine+Magnesium

test of interaction |.

nociplastic pain  [10.28 |1.02 103.72 10.048

Ketamine+Methadone

test of interaction |.

Ketamine+Opioid
nociplastic pain  [13.47 |3.71 48.88 |0

test of interaction |.

Lidocaine
nociplastic pain  [2.85 [0.79 10.31 0.1
test of interaction |.
Methadone
nociplastic pain  [13.71 [1.46 128.90 [0.022
test of interaction |1.33 [0.28 6.26 0.722
Opioid

nociplastic pain  [6.84 |2.37 19.71 |0

- RR (95% ClI) in front of subgroup are for incidence of adverse events compared to reference (placebo)

- P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (RR=1) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 51. Meta regression results for subgroup of low RoB vs. high RoB for incidence of
dizziness

Treatment RR 95% CI P value

test of interaction |

Ketamine+Midazolam

Low RoB 2.48 10.17 36.39 [0.509

test of interaction [1.16 |0.08 17.98 10.914
Ketamine

Low RoB 3.25 10.28 36.98 [0.343

test of interaction |

Ketamine+Magnesium
Low RoB 9.01 10.39 209.79 10.171

test of interaction |.

Ketamine+Methadone

Low RoB 0.65 10.01 29.63 10.824
test of interaction |.

Lidocaine
Low RoB 2.68 10.32 22.48 10.363
test of interaction |.

Methadone
Low RoB 1.94 [0.09 42.35 |0.673
test of interaction |.

Opioid

Low RoB 2.34 10.46 11.89  [0.306

- RR (95% Cl) in front of subgroup are for incidence of adverse events compared to reference (placebo)

- P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (RR=1) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 52. Meta regression results for subgroup of mixed pain vs. Other types for incidence
of dizziness

Treatment RR [95% CI P value

test of interaction |,

Ketamine+Midazolam

mixed pain 2.29 |0.16 33.31 10.546

test of interaction |1.58 |0.07 36.92 10.775
Ketamine

mixed pain 3.42 [1.03 11.39 [0.045

test of interaction |

Ketamine+Magnesium
mixed pain 9.25 [0.48 179.93 [0.142

test of interaction |.

Ketamine+Methadone

mixed pain 0.59 [0.01 26.53 [0.784
test of interaction |.

Lidocaine
mixed pain 2.48 10.30 2042 0.4
test of interaction |.

Methadone
mixed pain 1.76 10.08 37.81 10.718
test of interaction |.

Opioid

mixed pain 2.16 |0 .4335256/10.74  [0.348

- RR (95% Cl) in front of subgroup are for incidence of adverse events compared to reference (placebo)

- P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (RR=1) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 53. Meta regression results for subgroup of neuropathic pain vs. Other types for
incidence of dizziness

Treatment RR 95% CI P value

test of interaction |,

Ketamine+Midazolam
neuropathic pain [2.89 [0.18 45.24  |0.45

test of interaction |0.61 [0.07 5.41 0.655
neuropathic pain [5.06 [0.98 26.12 ]0.053

Ketamine

test of interaction |

Ketamine+Magnesium
neuropathic pain [8.76 [0.47 162.55 [0.145

test of interaction |.
neuropathic pain [0.53 [0.01 23.97 10.742
test of interaction |0.05 [0.00 3.61 0.174

Ketamine+Methadone

Lidocaine
neuropathic pain [10.20 |0.46 225.25 10.141
test of interaction |.
Methadone
neuropathic pain [1.58 [0.07 34.21 10.771
test of interaction |1.19 [0.04 34.63 10.919
Opioid

neuropathic pain [2.29 10.14 36.90 0.56

- RR (95% Cl) in front of subgroup are for incidence of adverse events compared to reference (placebo)

- P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (RR=1) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 54. Meta regression results for subgroup of nociplastic pain vs. Other types for
incidence of dizziness

Treatment RR 95% CI P value

test of interaction |,

Ketamine+Midazolam
nociplastic pain  [3.18 [0.21 47.70 10.402

test of interaction |1.41 [0.13 15.56 10.779
nociplastic pain  [3.46 [0.96 12.51 ]0.059

Ketamine

test of interaction |

Ketamine+Magnesium
nociplastic pain  [9.30 ]0.51 170.32 |0.133

test of interaction |.
nociplastic pain  [0.59 [0.01 25.66 10.786
test of interaction |16.36 [0.22 1237.58 10.205

Ketamine+Methadone

Lidocaine
nociplastic pain  [0.60 ]0.04 9.88 0.723
test of interaction |.
Methadone
nociplastic pain  |1.78 ]0.09 36.16  10.708
test of interaction |0.74 [0.02 24.08 10.864
Opioid

nociplastic pain  [3.01 0.49 18.32  |0.233

- RR (95% Cl) in front of subgroup are for incidence of adverse events compared to reference (placebo)

- P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (RR=1) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 55. Meta regression results for subgroup of low RoB vs. high RoB for incidence of
fatigue, somnolence, and sedation

Treatment RR 95% CI P value

test of interaction |

Ketamine+Midazolam

Low RoB 5.09 [2.62 9.86 0

test of interaction [2.38 |0.56 10.08 0.239
Ketamine

Low RoB 1.33 [0.34 5.21 0.679

test of interaction |

Ketamine+Magnesium
Low RoB 1.00 ]0.23 4.37 1

test of interaction |.

Low RoB 8.06 [1.86 34.82  10.005

Ketamine+Methadone

test of interaction |.

Ketamine+Opioid

Low RoB 4.15 [2.52 6.82 0
test of interaction |.
Lidocaine
Low RoB 2.30 [1.33 3.98 0.003
test of interaction |.
Methadone
Low RoB 16.11 [4.18 62.15 |0
Opioid test of interaction |.
Low RoB 3.96 |2.41 6.50 0

- RR (95% ClI) in front of subgroup are for incidence of adverse events compared to reference (placebo)
- P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (RR=1) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 56. Meta regression results for subgroup of neuropathic pain vs. Other types for
incidence of fatigue, somnolence, and sedation

Treatment RR [95% CI P value

test of interaction |,

Ketamine+Midazolam

neuropathic pain [2.33 [0.95 5.70 0.064

test of interaction |0.69 |0.25 1.89 0.47
Ketamine

neuropathic pain [3.87 |1.63 9.17 0.002

test of interaction |

Ketamine+Magnesium
neuropathic pain |1.50 [0.42 5.39 0.534

test of interaction |.

Ketamine+Methadone

neuropathic pain [6.76 [1.54 29.72 |0.011
test of interaction |.
Ketamine+Opioid
neuropathic pain [5.28 |2.28 12.24 |0
test of interaction |0.89 |0.24 3.27 0.855
Lidocaine
neuropathic pain [2.28 [0.72 7.27 0.164
test of interaction |.
Methadone
neuropathic pain |13.52(3.44 53.13 |0
Opioid test of interaction |0.35 |0.11 1.11 0.075
neuropathic pain [5.15 [2.21 11.97 [0

- RR (95% ClI) in front of subgroup are for incidence of adverse events compared to reference (placebo)
- P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (RR=1) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 57. Meta regression results for subgroup of nociplastic pain vs. Other types for
incidence of fatigue, somnolence, and sedation

Treatment RR 95% CI P value

test of interaction |,

Ketamine+Midazolam
nociplastic pain  [2.33 [0.95 5.70 0.064

test of interaction |1.45 [0.53 3.99 0.47
nociplastic pain  [2.66 [1.57 4.51 0

Ketamine

test of interaction |

Ketamine+Magnesium
nociplastic pain  |1.50 10.42 5.39 0.534

test of interaction |.
nociplastic pain  [6.76 [1.54 29.72 10.011
test of interaction |.

nociplastic pain  [6.28 |2.28 12.24 |0

Ketamine+Methadone

Ketamine+Opioid

test of interaction 11.13 [0.31 417 0.855
nociplastic pain  [2.02 [1.11 3.68 0.022

Lidocaine

test of interaction |.
nociplastic pain  |13.52 |3.44 53.13 |0
Opioid test of interaction |2.84 10.90 8.97 0.075
nociplastic pain  {1.81 [0.83 3.95 0.135

- RR (95% ClI) in front of subgroup are for incidence of adverse events compared to reference (placebo)

Methadone

- P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (RR=1) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 58. Meta regression results for subgroup of low RoB vs. high RoB for incidence of
dissociative symptoms

Treatment RR 95% CI P value

test of interaction |

Gabapentin
Low RoB 151.08|7.77 2937.79 10.001

test of interaction |.
Low RoB 3.82 10.93 15.77 10.064

Ketamine+Midazolam

test of interaction [1 22 [0.12 12.31  |0.868
Low RoB 3.55 [0.39 32.18  [0.26

Ketamine

test of interaction |.

Low RoB 2.26 [0.15 34.75  10.557

Ketamine+Magnesium

test of interaction |.

Low RoB 1.23 [0.05 33.59  10.901

Ketamine+Methadone

test of interaction |.

Ketamine+Opioid

Low RoB 4.07 |[0.76 21.83 10.102
test of interaction |.

Lidocaine
Low RoB 1.80 [0.60 5.40 0.294
test of interaction |.

Methadone
Low RoB 1.23 [0.05 33.59 [0.901
test of interaction |.

Opioid
Low RoB 1.83 [0.66 5.12 0.247

- RR (95% ClI) in front of subgroup are for incidence of adverse events compared to reference (placebo)
- P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (RR=1) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 59. Meta regression results for subgroup of mixed pain vs. Other types for incidence
of dissociative symptoms

Treatment RR 95% CI P value

test of interaction |

Gabapentin
mixed pain 152.01[7.87 2935.84 10.001

test of interaction |.
mixed pain 3.84 [0.94 15.64 |0.06

Ketamine+Midazolam

test of interaction |0 58  [0.02 14.20 |0.736
mixed pain 4.34  |2.19 8.60 0

Ketamine

test of interaction |.
mixed pain 2.67 [0.32 22.29 10.364
test of interaction |.

mixed pain 1.24 [0.05 33.59  10.898

Ketamine+Magnesium

Ketamine+Methadone

test of interaction |.

Ketamine+Opioid

mixed pain 4.09 [0.77 21.77 10.099
test of interaction |.

Lidocaine
mixed pain 1.81 10.61 5.36 0.284
test of interaction |.

Methadone
mixed pain 1.24 10.05 33.59 ]0.898
test of interaction |.

Opioid
mixed pain 1.84 [0.67 5.09 0.237

- RR (95% ClI) in front of subgroup are for incidence of adverse events compared to reference (placebo)
- P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (RR=1) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 60. Meta regression results for subgroup of neuropathic pain vs. Other types for
incidence of dissociative symptoms

Treatment RR 95% CI P value

test of interaction |-

Gabapentin
neuropathic pain [216.12]|9.39 4974.18 10.001

test of interaction |.
neuropathic pain [5.95 [0.90 39.46 [0.065
test of interaction [1-72  [0.41 7.29 0.46

Ketamine+Midazolam

Ketamine
neuropathic pain |3.58 [1.60 8.02 0.002

test of interaction |.

neuropathic pain |3.56 [0.36 35.04 10.276

Ketamine+Magnesium

test of interaction |.

neuropathic pain [1.76 ]0.06 55.95 [0.747

Ketamine+Methadone

test of interaction |-
neuropathic pain |3.04 [0.48 19.09 10.237
test of interaction [13.95 0.49 399.25 [0.124

Ketamine+Opioid

Lidocaine
neuropathic pain 10.22 |0.01 4.52 0.326
test of interaction |.
Methadone
neuropathic pain |1.76 [0.06 55.95 |0.747
test of interaction |[2.21 0.27 18.34 |0.464
Opioid

neuropathic pain [1.29 ]0.32 5.21 0.717

- RR (95% ClI) in front of subgroup are for incidence of adverse events compared to reference (placebo)

- P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (RR=1) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 61. Meta regression results for subgroup of nociplastic pain vs. Other types for
incidence of dissociative symptoms

Treatment RR 95% CI P value

test of interaction |

Gabapentin
nociplastic pain  |192.81(8.56 4344.21 10.001

test of interaction |.
nociplastic pain  [5.35 ]0.82 34.68 [0.079

Ketamine+Midazolam

test of interaction [p g7 [0.16 2 71 0.572
nociplastic pain  |5.51 [|1.79 16.91  |0.003

Ketamine

test of interaction |.

nociplastic pain  |3.25 [0.34 31.34 10.309

Ketamine+Magnesium

test of interaction |.

nociplastic pain |1.57 ]0.05 48.96 |0.796

Ketamine+Methadone

test of interaction |.
nociplastic pain  |3.10 [0.48 19.88 0.232
test of interaction |[0.08 ]0.00 2.33 0.143

Ketamine+Opioid

Lidocaine
nociplastic pain  [2.76 [0.67 11.44 10.161
test of interaction |.
Methadone
nociplastic pain  |1.57 [0.05 48.96  |0.796
test of interaction |[0.52 10.06 4.22 0.537
Opioid

nociplastic pain [2.57 ]0.54 12.12  10.234

- RR (95% ClI) in front of subgroup are for incidence of adverse events compared to reference (placebo)

- P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (RR=1) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 62. Meta regression results for subgroup of low RoB vs. high RoB for incidence of
visual impairment

Treatment RR 95% CI P value
test of interaction |

Gabapentin
Low RoB 30.62 |1.03 908.88 10.048
test of interaction |.

Ketamine+Midazolam
Low RoB 9.67 |1.59 58.67 [0.014
test of interaction {1036 [0.00 ) 0.998

Ketamine
Low RoB 0.99 10.00 . 1
test of interaction |.

Lidocaine
Low RoB 1.73 [0.27 11.00 ]0.559
test of interaction |.

NSAIDs
Low RoB 0.99 10.00 . 1
test of interaction |.

Opioid
Low RoB 3.02 10.61 14.86 [0.174

- RR (95% ClI) in front of subgroup are for incidence of adverse events compared to reference (placebo)
- P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (RR=1) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 63. Meta regression results for subgroup of neuropathic pain vs. Other types for
incidence of visual impairment

Treatment RR 95% CI P value

test of interaction |

Gabapentin
neuropathic pain |34.87 [1.12 1081.65 |0.043

test of interaction |.
neuropathic pain [7.65 [0.97 60.49 10.054

Ketamine+Midazolam

test of interaction 11 62 [0.20 669.47 [0.236

Ketamine
neuropathic pain |1.00 [0.02 45.13 |1
test of interaction |.
Lidocaine
neuropathic pain |1.97 [0.29 13.43 10.491
test of interaction |.
NSAIDs
neuropathic pain [1.00 ]0.01 106.72 |1
test of interaction |0.80 [0.02 29.14 0.902
Opioid

neuropathic pain |3.00 [0.14 64.26 0.482

- RR (95% ClI) in front of subgroup are for incidence of adverse events compared to reference (placebo)

- P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (RR=1) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 64. Meta regression results for subgroup of nociceptive pain vs. Other types for
incidence of visual impairment

Treatment RR 95% CI P value

test of interaction |

Gabapentin
nociceptive pain [30.62 |1.03 908.88 ]0.048

test of interaction |.
nociceptive pain [9.67 |1.59 58.67 [0.014

Ketamine+Midazolam

test of interaction [p 10 [0.00 ) 0.999
Ketamine
nociceptive pain |10.21 [2.86 36.42 [0
test of interaction |.
Lidocaine
nociceptive pain |1.73 [0.27 11.00 ]0.559
test of interaction |.
NSAIDs
nociceptive pain [1.00 ]0.00 ) 1
test of interaction |,
Opioid

nociceptive pain |3.02 [0.61 14.86 0.174

- RR (95% ClI) in front of subgroup are for incidence of adverse events compared to reference (placebo)
- P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (RR=1) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 65. Meta regression results for subgroup of nociplastic pain vs. Other types for
incidence of visual impairment

Treatment RR 95% CI P value

test of interaction |

Gabapentin
nociplastic pain  |34.87 [1.12 1081.65 |0.043

test of interaction |.
nociplastic pain  [7.65 [0.97 60.49 10.054

Ketamine+Midazolam

test of interaction jp o9 |0.00  |4.96  [0.236

Ketamine
nociplastic pain  |11.62 |2.91 46.45  |0.001
test of interaction |.
Lidocaine
nociplastic pain  |1.97 [0.29 13.43 10.491
test of interaction |.
NSAIDs
nociplastic pain [11.62 0.56 242.02 10.113
test of interaction |1.25 10.03 45.87 |0.902
Opioid

nociplastic pain  |2.39 10.36 15.78 [0.365

- RR (95% ClI) in front of subgroup are for incidence of adverse events compared to reference (placebo)

- P values highlighted in orange are for test of interaction
-P values in white cells are for test of null value (RR=1) for the effect estimate from the subgroup

-Empty cells (.) indicate not enough observation/study to run subgroup analysis.
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Table 66. Expanded network estimates of different doses of Ketamine for incidence of Gl adverse events

High dose

Ketamine Medium dose

0.19(0.01,4.46) |Ketamine Low dose

0.31(0.01,7.88) |1.65(0.62,4.39) |Ketamine

1.55 (0.02,125.68][8.24 (0.36,189.05) 5.00 (0.26,98.00]| Gabapentin

0.30(0.01,9.66) |1.60(0.30,8.41) |0.97 (0.16,5.81) |0.19(0.01,6.25) |Ketamine+Midazolam

0.32(0.01,10.68) |1.71(0.32,8.98) |1.03(0.26,4.18) |0.21 (0.01,5.54) |1.07 (0.11,10.05)|Ketamine+Magnesium

0.12(0.00,5.83] |0.65 (0.06,6.69) ]0.39 (0.05,3.27) 0.08 (0.00,3.03) |0.41 (0.03,6.50) |0.38 (0.03,4.81) |Ketamine+Methadone

0.08(0.00,2.07) |0.44(0.15,1.23) |0.26 (0.09,0.81) |0.05 (0.00,1.27) |0.27 (0.05,1.62) |0.26 (0.04,1.48) |0.67 (0.06,7.36) |Ketamine+Opioid

0.28(0.01,7.75) |1.50 (0.54,4.15) |0.91 (0.24,3.49) 0.18 (0.01,4.76) |0.94 (0.14,6.47) |0.88 (0.13,5.85) |2.30 (0.19,28.29)|3.42 (0.82,14.20) |Lidocaine

0.09(0.00,4.19) |0.49 (0.05,4.68) ]0.30 (0.04,2.27) |0.06 (0.00,2.18) |0.30 (0.02,4.60) 0.29 (0.02,3.38) [0.75 (0.21,2.71) |1.12 (0.11,11.40) |0.33 (0.03,3.75) |Methadone
0.12(0.01,2.69) 0.64 (0.35,1.17) |0.39 (0.16,0.96) |0.08 (0.00,1.74) |0.40 (0.09,1.88) [0.37 (0.07,1.90) |0.98 (0.10,9.82) |1.46 (0.61,3.51] |0.43 (0.13,1.36) |1.31(0.14,12.20] |Opioid
1.08 (0.04,27.01) |5.73 (2.37,13.87) |3.48 (1.73,7.00) |0.70 (0.03,14.79][3.59 (0.62,20.95]|3.36 (0.76,14.90)[8.83 (0.95,81.99]|13.13 (4.33,39.80)3.83 (1.09,13.53) 11.77 (1.36,101.63) 8.97 (3.85,20.94)| Placebo

Table 67. Expanded network estimates of different delivery methods of Ketamine for incidence of Gl adverse events

IV Ketamine Transderamal

1.15(0.11,11.70) |Ketamine

0.63 (0.02,16.43) [0.55 (0.02,17.85) | Clonidine

0.17 (0.02,1.72) |0.15(0.01,2.02) [0.27 (0.01,5.70) |Fentanyl+Ketamine

0.57 (0.02,14.69) |0.50 (0.02,15.97) [0.50 (0.02,40.84) |3.38 (0.16,71.67) |Ketamine+Clonidine

1.36 (0.26,6.97) |1.18(0.07,19.11)|2.14 {0.06,77.06) |8.03 {0.51,126.94) (2.38 (0.07,85.11) |Ketamine+Midazolan

1.07 (0.26,4.31) |0.93 (0.06,13.63)|1.69 (0.05,57.80) |6.32 (0.43,93.82) |[1.87 (0.06,63.83) [0.79(0.09,6.73) |Ketamine+Magnesium

0.37 (0.14,0.93) |0.32 (0.03,3.44) [0.58 (0.02,14.87) |2.17 (0.22,21.80) |0.64 (0.03,16.42) |0.27 {0.05,1.57) |0.34 (0.06,1.82) |Ketamine+Opioid

1.42 (0.51,3.92) |1.23(0.10,15.28)|2.24 {0.07,67.39) |8.30 {0.67,104.85) |2.49 (0.08,74.41) |1.04 (0.15,7.15) [1.33 (0.24,7.40) |3.87 (0.98,15.25) |Lidocaine
0.54(0.32,0.93) [0.47(0.05,4.78) [0.86(0.03,21.69) |3.21(0.33,31.60) |0.95 (0.04,23.95) |0.40 (0.09,1.88) |0.51{0.11,2.25) |1.48 (0.64,3.43) |0.38(0.12,1.20) |Opioid
4.00(2.18,7.35) |3.48(0.35,34.78) [6.32 (0.24,167.55)|23.70 (2.26,248.63)|7.02 (0.27,184.96)|2.95 (0.53,16.43)|3.75 (0.87,16.21){ 10.93 (3.81,31.33){2.83 (0.91,8.81) |7.38 (3.50,15.54) |Placebo
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Table 68. Expanded network estimates of different doses of Ketamine for incidence of dizziness

High dose

Ketamine Medium dose

0.99 (0.05,19.57)  |Ketamine Low dose

3.75(0.18,79.44) |3.77(1.41,10.10) |Ketamine

2.84(0.13,60.19) [2.86(1.12,7.26) |0.76(0.39,1.49] |Ketamine+Midazolam

1.16(0.03,44.90) 1.17(0.11,12.80) |0.31(0.03,3.21) |0.41(0.04,4.45) |Ketamine+Magnesium

21.85 (0.32,1512.34)22.01 {0.99,487.33)/5.83 (0.31,109.99])7.70 (0.38,156.84) 18.82 (0.44,802.68)| Ketamine+Methadone

1.75(0.07,43.87) |1.76(0.48,6.39) |0.47(0.10,2.08] |0.62 (0.14,2.64) |1.50(0.10,21.65) |0.08 (0.00,2.16)]Lidocaine

7.28(0.20,261.85) |7.34(0.89,60.80) [1.94(0.30,12.64) |2.57 (0.35,18.78) |6.27 (0.31,125.24) [0.33 (0.01,7.50) |4.17 (0.38,45.77) |Methadone
3.00(0.14,62.24) |3.03(1.29,7.09) |0.80(0.46,1.40] |1.06(0.72,1.55) |2.59(0.25,27.27) |0.14(0.01,2.73)]1.72 (0.42,7.01) |0.41 (0.06,2.91) |Opioid
9.00 (0.54,149.50) ]9.07 (3.35,24.53) |2.40(0.73,7.95) |3.17(0.96,10.52) |7.75(0.75,80.22) ]0.41(0.02,9.82) |5.15 (1.06,25.01) |1.24 (0.13,11.40)3.00 {0.96,9.34)\P|aceb0

Table 69. Expanded network estimates of different delivery methods of Ketamine for incidence of dizziness

IV Ketamine

37.18 (2.51,551.09)

Transdermal
Ketamine

1.55 (0.30,7.93)

0.04 {0.00,0.94

Ketamine+Midazolam

0.50 (0.04,6.47)

0.01 (0.00,0.48

0.32 (0.02,6.62)

Ketamine+Magnesium

1.48 (0.32,6.83)

0.95 (0.11,7.93)

2.97 (0.15,57.70)

Lidocaine

3.29 (0.22,49.92)

1.11 (0.21,5.79) |Opioid

(

(
1.64 (0.63,4.26)
6.20 (2.22,17.33)

)
)
0.04 (0.00,0.85)
)
)

(

(
0.04 (0.00,0.74
0.17 (0.01,2.01

(
1.06 (0.28,3.98)
4.00 (0.61,26.20]

12.45 (0.96,161.77)

4.20 (0.71,24.95)[3.78 (1.00,14.32)| Placebo
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Table 70. Expanded network estimates of different doses of Ketamine for incidence of fatigue, somnolence, and sedation

Medium dose
Ketamine

0.83 (0.51,1.33)

Low dose
Ketamine

0.54 (0.29,0.97)

0.65 (0.39,1.09)

Ketamine+Midazolam

1.67 (0.45,6.17)

2.02 (0.57,7.13)

3.12 (0.81,11.98)

Ketamine+Magnesium

0.33 (0.08,1.41)

0.39 (0.10,1.57)

0.61 (0.14,2.66)

0.20 (0.03,1.27)

0.65 (0.42,1.01)

0.79 (0.61,1.02)

1.22(0.76,1.95)

0.39(0.11,1.40

2.00 (0.49,8.19)

Ketamine+Methadone

Ketamine+QOpioid

1.36 (1.01,1.82)

1.64 (0.97,2.78)

2.53(1.34,4.79)

0.81(0.22,3.07

4.17 (0.95,18.32)

2.08 (1.28,3.39)

Lidocaine

0.16 (0.04,0.63)

0.20 (0.06,0.70)

0.30 (0.08,1.19)

0.25 (0.07,0.91)

0.12 (0.03,0.47)

Methadone

0.69 (0.46,1.03)

0.83 (0.63,1.09)

1.29 (0.83,1.99)

0.41(0.12,1.47

2.12 (0.52,8.67)

1.06 (0.89,1.26)

0.51(0.32,0.81)

4.23 (1.16,15.41)

Opioid

3.00(1.78,5.07)

3.64 (2.09,6.32)

5.61(2.84,11.09)

)
)
0.10 (0.02,0.58)
)
)

1,80 (0.50,6.49

(

0.50 (0.27,0.92)
(
(

9.23 (2.08,40.99)

4.61(2.71,7.84)

2,22 (1.24,3.94)

18.46 (4.65,73.33)

4.36 (2.59,7.35)|Placebo

Table 71. Expanded network estimates of different delivery methods of Ketamine for incidence of fatigue, somnolence, and

sedation
IV Ketamine Transdermal
1.98 (0.22,17.78)|Ketamine
0.62 (0.38,1.02) |0.31(0.03,2.94) |Ketamine+Midazolam
1.86 (0.53,6.52) |0.94 (0.08,11.32)|2.99 (0.78,11.48)|Ketamine+Magnesium
0.76 (0.60,0.96) |0.38 (0.04,3.46) (1.23 (0.77,1.96) |0.41 (0.11,1.46)|Ketamine+Opioid
1.38(1.03,1.85) |0.69 (0.08,6.32) (2.22 (1.26,3.90) |0.74 (0.20,2.68)(1.81 (1.26,2.60)|Lidocaine
0.80 (0.63,1.00) |0.40(0.04,3.62) [1.29(0.83,1.99) |0.43(0.12,1.53)(1.05 (0.88,1.24)|0.58 (0.41,0.83)|Opioid
2.98(1.88,4.71) |1.50(0.18,12.80)|4.79 (2.50,9.20) |1.60 (0.45,5.70)|3.91 (2.41,6.34)(2.16 (1.27,3.69)|3.73

(2.30,6.04)| Placebo
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Table 72. Expanded network estimates of different doses of Ketamine for incidence of dissociative symptoms

High dose

Ketamine Medium dose

1.14 (0.05,23.91) |Ketamine Low dose
3.17(0.17,59.64) |2.77 (0.90,8.49) |Ketamine

0.09 (0.00,5.28]

0.08 (0.00,1.64)

0.03 (0.00,0.48)

Gabapentin

2.56 (0.12,56.62)

2.24(0.61,8.23)

0.81(0.26,2.49)

28.30(1.37,586.11)

Ketamine+Midazolam

4.97 (0.15,166.06)

4.34 (0.46,40.77

1.57 (0.22,11.21]

54.87 {1.77,1699.56)

1.94 {0.20,18.46)

Ketamine+Magnesium

11.10 (0.15,832.27)

9.69 (0.34,278.89)

3.50(0.15,83.08)

122.49 (1.77,8471.18)

433(0.15,124.74

2.23 (0.05,92.87]

Ketamine+Methadone

2.60 (0.10,68.24)

0.82(0.18,3.80

28.73 (1.17,707.93]

1.02 (0.21,4.98)

0.52(0.04,6.27

0.23 (0.01,7.91)

Ketamine+Opioid

7.82 (0.12,64.53)

2.47 (1.10,5.54)

)
0.89 (0.23,3.39)

31.17 (1.38,702.04)

0.57 (0.05,6.00

0.25 (0.01,7.91)

1.08 (0.17,7.11)

Lidocaine

11.10(0.15,832.27)

9.69 (0.34,278.89)

3.50(0.15,83.08)

122.49(1.77,8471.18)

4.33(0.15,124.74

1.00 (0.02,49.32)

4.26 (0.13,143.85)

3.93(0.13,122.20)

Methadone

5.34(0.27,107.63)

4.67(1.61,13.53

(
(
|
2.27 {0.41,12‘63)
(
(
(

1.68(0.73,3.91

58.96 (3.13,1111.91)

{

1.10 §0.24,5.01)

2.08 Eo.99,4.4o)
{

1.07(0.13,9.01

[

[
2.23(0.05,92.87)

{

[

0.48 (0.02,12.75)

(
2.05 (0.50,8.36)
(

1.89(0.51,7.07)

0.48 (0.02,12.75) | Opioid

11.00 (0.64,190.14]

9.61 (3.34,27.62)

3.47(1.72,6.99

121.43 (6.69,2205.65)

4.29(1.28,14.34)

2.21(0.29,17.14)

0.99 (0.04,25.40)

4.23 (0.86,20.86)

3.90 (1.07,14.18)

0.99 (0.04,25.40) | 2.06 {0.80,5.31] Placebo

Table 73. Expanded network estimates of different delivery methods of Ketamine for incidence of dissociative symptoms

IV-Ketamine Transdermal

9.50 (0.54,168.59)|Ketamine

1.14 (0.34,3.81) |0.12 (0.01,2.66) |Ketamine+Midazolam

1.65 (0.22,12.50) |0.17 (0.01,5.72)|1.45 (0.14,15.27)| Ketamine+Magnesium

1.08 (0.23,5.06) |0.11(0.00,2.91)|0.95 (0.17,5.21) |0.65 (0.05,8.29) |Ketamine+Opioid

2.40(1.01,5.69) |0.25(0.01,5.02)|2.11(0.48,9.21) |1.45 (0.16,13.08)|2.23 (0.38,13.04)|Lidocaine

2.37(1.07,5.26) |0.25 (0.01,4.85) |2.08 (0.84,5.16) |1.43 (0.16,12.58)|2.20 (0.52,9.33) |0.99 (0.31,3.15)|Opioid

4.75(2.40,9.41) |0.50(0.03,8.17)|4.18 (1.08,16.09)|2.88 (0.35,23.43)|4.41 (0.84,23.07)|1.98 (0.68,5.71)|2.00 (0.74,5.43)|Placebo
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Table 74. Expanded network estimates of different doses of Ketamine for incidence of visual impairment

Medium dose

Ketamine

Low dose

0.80 (0.08,8.54)

Ketamine

0.27 (0.01,13.67)

0.33(0.01,7.72)

Gabapentin

1.01 (0.22,4.62)

1.26(0.11,14.16)

3.79 (0.07,199.62)

Ketamine+Midazolam

7.31(0.48,111.11)

21.92 (0.34,1401.15)

5.79 (0.75,44.65)

Lidocaine

3.25(0.92,11.44)

4.04 (0.42,38.90)

12.12 (0.25,583.27)

3.20(1.38,7.44)

0.55 (0.09,3.55)

Opioid

(
(
5.88 (1.48,23.36)
(
(

9.76 (2.50,38.11)

12.13 (1.26,116.89)

36.40 (0.76,1752.47)

9.61 (1.58,58.41)

1,66 (0.25,11.17)

3.00 (0.61,14.80)| Placebo

Table 75. Network estimates for incidence of Gl adverse events by excluding stand-alone nodes

Ketamine

1.07 (0.26,4.30) |Ketamine+Magnesium

0.39 (0.05,3.27) |0.37 (0.03,4.66) |Ketamine+Methadone

0.34(0.13,0.89) |0.32 (0.06,1.72) |0.87 (0.09,8.83) |Ketamine+Opioid

1.42(0.51,3.91) |1.33(0.24,7.40) |3.59(0.34,37.58) |4.14 (1.03,16.60) |Lidocaine

0.30 (0.04,2.27) |0.28 (0.02,3.28) |0.75(0.21,2.71) |0.87(0.09,8.21) |0.21(0.02,2.04) |Methadone

0.53(0.31,0.91) |0.50(0.11,2.21) |1.35(0.15,11.99) |1.56(0.66,3.69) |0.38(0.12,1.18) [1.80(0.22,14.83) |Opioid

3.97(2.18,7.22) |3.72 (0.86,16.06) (10.07 (1.12,90.80) [11.61 (3.95,34.11)|2.80 (0.90,8.71) (13.43 (1.60,112.42) | 7.45 (3.53,15.73) ‘Placeho
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Table 76. Network estimates for incidence of dizziness by excluding stand-alone nodes

Ketamine

0.38 (0.02,6.75)

Ketamine+Magnesium

5.83 (0.17,198.06)

15.25(0.16,1437.98)

Ketamine+Methadone

1.40 (0.23,8.51)

3.65 (0.13,105.44)

0.24 (0.00,12.58)

Lidocaine

5.08 (0.10,262.18)

0.33(0.01,13.13)

1.39(0.05,35.91)

Methadone

1.60 (0.47,5.46)

4.19 (0.19,92.00)

0.27 (0.01,11.47)

1.15 (0.16,8.26)

0.82 (0.04,16.03)

Opioid

(

1.94 %0.13,29.0&)
(
(

3.66 (1.25,10.74)

9.56 (0.54,168.86)

0.63 (0.02,25.00) | 2.62 (0.35,19.43)

1.88(0.10,34.50)

2.28 (0.51,10.23) |Placebo

Table 77. Network estimates for incidence of fatigue, somnolence, and sedation by excluding stand-alone nodes

Ketamine

1.84 (0.52,6.44)

Ketamine+Magnesium

0.39 (0.10,1.57)

0.21 (0.03,1.39)

Ketamine+Methadone

0.76 (0.60,0.96)

0.41(0.12,1.48

1.93 (0.47,7.85)

Ketamine+Opioid

0.75(0.21,2.71

3.49 (0.85,14.37)

1.81(1.26,2.60)

Lidocaine

0.20 (0.06,0.70)

0.11

0.50

0.27,0.92)

0.26 (0.07,0.94)

0.14 (0.04,0.52)

Methadone

0.80 (0.63,1.00)

0.43(0.12,1.55

2.02

0.50,8.23)

0.58 (0.41,0.83)

4.05 (1.12,14.61)

Opioid

(
(
1.38 (1.03,1.84)
(
(
(

2.89 (1.84,4.53)

1.57(0.44,5.59

( )
( ) (
(0.02,0.64) (
( ) (
( ) (

7.33(1.71,31.42)

(
1.05 (0.88,1.24)
3.80 (2.36,6.12)

2.10(1.24,3.55)

14.66 (3.84,56.05)

3.62 (2.26,5.82) |Placebo
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Table 78. Network estimates for incidence of dissociative symptoms by excluding stand-alone nodes

Ketamine

1.62 (0.21,12.29) [Ketamine+Magnesium

3.50(0.14,86.89) |2.16 (0.05,96.58) |Ketamine+Methadone

1.06 (0.22,5.00) |0.65(0.05,8.38) |0.30(0.01,10.71) |Ketamine+Opioid

2.39 (1.00,5.68)

1.48 (0.16,13.36) |0.68 (0.02,18.99) |2.25 (0.38,13.25) |Lidocaine

1.47 (0.05,40.83)
0.98 (0.31,3.15)
1.77 (0.62,5.07)

Methadone
0.67 (0.02,18.34)
1.21(0.05,31.97)

2.34(1.05,5.22)
4.22 (2.20,8.10)

Opioid
1.80 (0.67,4.83) | Placebo

(
( (
( ( (

3.50(0.14,86.89) |2.16 (0.05,96.58) | 1.00 (0.02,51.16) |3.31 (0.09,117.03)
( 1.45 (0.16,12.78) |0.67 (0.02,18.34) |2.21(0.52,9.41)
( ( ( (

2.61(0.32,21.21) |1.21 (0.05,31.97) (3.99(0.77,20.72)

Table 79. Network estimates for incidence of visual impairment by excluding stand-alone nodes

Ketamine

5.89 (1.48,23.39)

Lidocaine

3.38 (1.03,11.03)

0.57 (0.09,3.52)

Opioid

10.21 (2.86,36.42)

1.73 (0.27,11.00)

3.02 (0.61,14.86)| Placebo
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