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Abbreviations

The following abbreviations are used in this report and are collated here for readers’ convenience

Abbreviation Abbreviation
AB Autologous blood PPT Pressure pain threshold
cl Confidence Interval PRP Platelet rich plasma
csi Corticosteroid injections PRTEE Patient-related tennis elbow
evaluation
DASH | Disabilities of the Arm, Shoulder, and RCT Randomised Controlled trial
Hand (DASH),
ESWT | Extracorporeal Shock Wave Therapy ROM Range Of Movement
LE Lateral Epicondylitis RR Risk Ratio /Relative Risk
MA Meta-analysis SIGN Scottish Intercollegiate Guidelines
Network
MET Muscle Energy Techniques SMD Standard Mean difference
NSAIDs | Non-Steroidal Anti-Inflammatory Drugs SR Systematic Review
NRS Numerical Rating Scale us Ultrasound
PICO Population, Intervention, Comparator, VAS Visual Analogue Scale
Outcome
PLA2 | Phospholipase A2
Quality Ratings
AQ Acceptable Quality LQ Low Quality
cs Can’t say NA Not Applicable
HQ High Quality R Reject (Unacceptable Quality)
Qs Quality of Study
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Objective of the Review

Evidence sourced

What is the evidence for the
effectiveness of steroid
injections into the elbow
(medial and lateral
epicondyles) in relieving
pain and/or in improving
functional outcomes in
patients with pain?

What is the evidence for the
safety of steroid injections
into the elbow

University of
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EXECUTIVE SUMMARY

The objective of this systematic review is to synthesise the evidence related to the

effectiveness of injection of steroid to the elbow (medial and lateral epicondyle) as a

form of interventional pain management.

In order to review the evidence this review aims to answer the following research

questions

1.

What is the evidence for the effectiveness of steroid injections into the elbow
(medial and lateral epicondyle) in relieving pain and/or in improving functional
outcomes in patients with pain?

What is the evidence for the safety of steroid injections into the elbow (medial
and lateral epicondyle)?

The search yielded 1674 articles. After scrutiny, 1637 articles were excluded as

duplicates or failing to meet the inclusion criteria (shown in Figure 1), leaving 37

studies for inclusion in this review including 19 systematic reviews (SRs) and 18

randomised controlled trials (RCTs).

The evidence indicates that steroid injections are effective in the short term (< 6
weeks) for reducing pain and improving function in patients with lateral
epicondylitis (Level A Recommendation).

The evidence indicates that steroid injections are not effective in the
intermediate and longer term (> 6 weeks) for reducing pain and improving
function in patients with lateral epicondylitis (Level A Recommendation).

The evidence indicates that physiotherapy interventions including general
active physiotherapy, exercises and iontophoresis are more effective than
steroid injections in the intermediate to long term (Level A Recommendation
based on 1x HQ SR, 1x AQ SR and 2x AQ RCT).

The evidence indicates that autologous blood product injections are more
effective than steroid injections, particularly in the long term (Level A
Recommendation based on 1x HQ SR, 1x AQ SR).

The evidence indicates that platelet-rich plasma (PRP) appears to provide better
longer term pain relief than steroid injections (Level C Recommendation based
on 2 x AQ RCT RCT (AQ+)).

The evidence indicates that steroid injections are effective in the short term (< 8
weeks) for reducing pain and improving function in patients with medial
epicondylitis (Level C Recommendation based on 2 x AQ RCT RCT (AQ+)).

Minor complications associated with steroid injections into the elbow are not
uncommon but rarely require significant medical attention. Prevalence rates of
minor complications associated with steroid injections appear no different than
those following placebo injections. (Level A Recommendation based on 2 x SRs).
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What is the evidence for
differences in effectiveness
if imaging is used?

Does the evidence report
any information about cost
effectiveness?

Comparison to 2005
recommendations

University of
South Australia

This review could find no evidence regarding the relative effectiveness of
imaging for steroid injections into the elbow (medial or lateral epicondyle) for
pain and/or improving functional outcomes in patients with pain.

The evidence suggests that steroid injections present a much smaller portion of
direct medical spending related to treatment of lateral epicondylitis than

physiotherapy, GP visits and specialist visits (Level D Recommendation based on
1 cohort study).

The recommendations from this review do not significantly change the findings
from the previous 2005 review.
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1. Background

The objective of this review is to synthesise the evidence related to the effectiveness of
injection of steroid to the elbow (medial or lateral epicondyle) as a form of
interventional pain management. This review will carry out a systematic review of the
best available research evidence.

This review aims to answer the following research questions:

1.1 a) What is the evidence for the effectiveness of steroid injections in patients with
Objective of this Review elbow pain (medial or lateral epicondyle)?
b) What is the evidence for the effectiveness of steroid injections in improving
functional outcomes in patients with elbow pain (medial or lateral epicondyle)?
c¢) What is the evidence for the safety of steroid injections with or without local
anaesthetic in patients with elbow pain (medial or lateral epicondyle)?

Lateral Epicondylitis

Lateral epicondylitis (LE) or tennis elbow is the most common condition affecting the
elbow clinically and can be a source of significant pain and disability (Samagh et al.
2016). The prevalence has been estimated to range from 1 to 3% of the population
(Verhaar 1994), with minimal gender variation. The typical age of onset is between 35
and 54 years (Mark et al. 2015).

Although given the name “tennis elbow”, only about 10% of those with lateral
epicondylitis describe this as an associated activity (De Smedt et al. 2007). It most
commonly occurs after minor and often unrecognized trauma of the extensor muscles
of the forearm. Work-related movements and risk factors which have been linked with
this condition include repetitive and forceful elbow flexion and extension, repetitive
wrist extension and pronation/supination, non-neutral position of hands and arms
during work and the use of heavy hand tools (Walker-Bone et al. 2012, De Smedt et al.
2007, Haahr and Andersen 2003). As the wrist extensors play an important role in
stabilising the wrist in extension, an activity important for carrying out the activities of
daily living, in this disorder the activities of daily living are adversely affected (Barr et al.

1.2 2009).
Description of the The clinical manifestation of lateral epicondylitis involves pain over the lateral humeral
Intervention epicondyle which may radiate to the forearm, provoked during excessive, quick,

repetitive activities involving the hand in gripping or manipulating an object (Samagh et
al. 2016). Pain and decreased function are the main complaints which affect activities
of daily living (holding tools, shaking hands, lifting a cup of coffee, dressing and desk or
household work, hitting a backhand stroke in tennis etc).

The insertion of the extensor carpi radialis brevis (ECRB) has been identified as the
primary anatomical site of lateral epicondylitis, although degenerative changes in the
extensor digitorum communis (EDC) is present in approximately 50% of cases and
occasionally pathological changes are seen on the undersurface of the extensor carpi
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radialis longus (ECRL) (Nirschl and Ashman 2003, Mark et al. 2015). Research indicates
repetitive contractures of the extensor mechanism lead to microscopic tears and
eventually degenerative tendinosis (Kraushaar and Nirschl 1999). The tendinosis is
theorized to be caused by a failed response of tissue to repetitive micro tears as well as
hypovascular tissue of the tendon origin. The pathological process appears less
inflammatory and more representative of a degenerative tendinosis. However although
the presence of active inflammatory cells has not been demonstrated histologically, the
role of a neurogenic inflammatory response in patients with lateral epicondylitis has
been investigated. The up-regulation of NK-1 receptors in patients with chronic pain
has been seen on PET scan when identifying radioligand NK-1 receptors. Substance P, a
primary agonist for these pain receptors, has also been found in increased amount in
tissues samples of patients with lateral epicondylitis (Bales et al. 2007, Ljung et al.
2004).

The described histology of this “angiofibroblastic hyperplasia”, as termed by Nirschl
and Ashman (2003), consist of disorderly tendon fibres in combination with fibroblasts
and atypical vascular granulation-like tissue, focal hyaline degeneration and calcific
debris surrounded by hypercellular and degenerative tissues, although additional

III

molecular studies have shown that fibro cartilage may be a “normal” histological

feature of aging tendons (Faro and Wolf 2007).

Medial Epicondylitis

Often termed ‘golfers’ elbow’, medial epicondylitis (ME) represents 9.8% to 20% of all
cases of epicondylitis, affecting 0.4 - 1.3% of the population (Mark et al. 2015). The
average age of patents at onset is between 40 and 50 years, although there is a subset
of younger patients usually secondary to overhead throwing activities. Smoking,
obesity, repetitive movements and forceful activities show significant associations with
ME (Koot 2016). ME is associated with pathology at the common flexor tendon
insertion at the medial epicondyle, with the muscles involved including the pronator
teres, the flexor carpi radialis, the flexor digitorum superficialis, and the flexor carpi
ulnaris. The histopathology is the same as described previously for LE.

Terminology

There has been some debate in the literature about the terminology used for these
conditions with some authors recommending that the correct diagnostic label is
‘epicondylalgia’, as the traditional inflammatory model was both flawed and simplistic
(Waugh 2005). Whilst the term epicondylalgia has been recommended, as it reinforces
the concept that this is a complex condition with potentially several pathophysiological
mechanisms and underlying causes of pain, for this review the term ‘epicondylitis’ has
been used as it reflects the term most commonly used in the research literature.
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Use of Steroid Injections

How steroid injections work in the management of epicondylitis remains controversial
(Coombes et al. 2009, Elmajee and Pillai 2016). Steroids have an anti-inflammatory
effect, inhibiting fibroblast proliferation, angiogenesis, and formation of granulation
tissue. They also interfere with collagen precursor ground substance sulfation and
collagen repair (Nichols 2005). However, the lack of significant inflammatory markers
in histopathological studies of chronic epicondylitis makes the concept of an anti-
inflammatory effect less likely (Elmajee and Pillai 2016). It could be argued that the
histopathological studies have involved recalcitrant/chronic cases of epicondylitis, so
the documented histological features may represent the end stage of a process. The
developing appreciation of the role of a neurogenic inflammatory response in patients
with epicondylitis suggests a potential anti-inflammatory role for steroids. Some
authors have explained the analgesic actions of steroids by the effects on the calcitonin
gene-related peptide, neuropeptides, and substance P, which are increased in
tendinopathy (Fredberg and Stengaard-Pedersen 2008). In addition, some argue that
steroid injections are associated with strong placebo effects (Coombes et al. 2009)
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2. Methodology

2.1 What is the effectiveness of injection of steroid in patients with elbow pain (medial or
Review question lateral epicondyle)?

A systematic review of published research literature was undertaken to provide a
synthesis of the currently available research evidence related to the effectiveness of
steroid injections with or without local anaesthetic in patients with elbow pain (medial
or lateral epicondyle) as a form of interventional pain management. A systematic and
2.2 rigorous search strategy was developed to locate all published and accessible research
Methods evidence. The evidence base for this review included research evidence from existing
systematic reviews, meta-analyses and high-level primary research (randomised
controlled trials, prospective cohort studies). Where no systematic reviews,
randomised controlled trials or prospective cohort studies were located, then other
primary study designs (excluding commentary /expert opinion) were considered.

The search was developed using a standard PICO structure (shown in Table 1). Only
English articles published, using human participants, which were accessible in full text,
were included.

Table 1: Criteria for considering studies in the review

Population Humans

Steroid injection with or without local anaesthetic for
Intervention patients with elbow pain (medial or lateral epicondyle) as a
form of interventional pain management

Comparator Any active treatment or placebo.

¢ Pain-related primary outcome;
¢ Functional outcomes (range of motion, reduction of
disability, return to work, quality of life)
2.3 e Safety and risk
Search strategy * Relationship to imaging
¢ Best practice recommendations
* Cost effectiveness

Outcomes

A combination of search terms (shown in Table 2) were used to identify and retrieve
articles in the following databases:

o OVID o PubMed,
e EMBASE, o Pre-Medline,
e MEDLINE, o The Cochrane Library,
e AMED, o Scopus,

o ICONDA, o TRIP database

o CINAHL,
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Table 2: Search terms for the review

e Golf* elbow

e elbow*

e epicondyl*
periarthrit*

o flexor
retinaculum
Radiohumeral

e Humeroulnar

Search Search
Search terms 3 Search terms 4
term1 terms 2
® Pain e Injection e Elbow Joint* Steroid
e Tennis Elbow Betamethasone
e Periarthritis Dexamethasone

Fluocortolone
Methylprednisolone
Paramethasone
Prednisolone
Prednisone
Triamcinolone
Hydrocortisone
Cortisone
Methandrostenolone
Stanozolol
Methenolone
Oxymetholone
Oxandrolone
Nandrolone
Diflucortolone
Fluprednisolone

The titles and abstracts identified from the above search strategy were assessed for
eligibility by the /CAHE researchers. Full-text copies of eligible articles were retrieved
for full examination. Reference lists of included full-text articles were searched for

relevant literature not located through database searching.

Inclusion Criteria

e Study types: systematic reviews (SRs), all primary research designs - randomised
controlled trials (RCTs), cohort studies (prospective or retrospective), case studies

or case series.

e Participants: patients with elbow pain (medial or lateral epicondyle).

e Intervention: steroid injections with or without local anaesthetic.

e Controls: any active treatment or placebo, or no intervention control.

e Qutcomes: pain relief (primary) functional outcomes, safety, and risk (secondary).

e Publication criteria: English language, full text available, in peer reviewed journal.

Exclusion criteria

e Studies only available in abstract form, e.g. conference presentations.

e Grey literature and non-English language material.

e Studies involving healthy volunteers or experimentally induced pain.
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Scottish Intercollegiate Guidelines Network (SIGN) checklists specific to the study
design of the included studies were used to assess their methodological quality. The
SIGN checklists ask a number of questions with yes, no, can’t say or not applicable as
2.5 responses. The appraiser then gives an overall rating of quality, based on these
Critical Appraisal responses, of either high quality (++), acceptable quality (+), low quality (-) or
unacceptable. As there is no SIGN checklist for case studies, these study designs will
not be quality scored. Appendix 1 contains a copy of the SIGN checklists utilized in this
review.

Data were extracted from the identified publications using a data extraction tool which
was specifically developed for this review. The following information was extracted
from individual studies:

e Evidence source (author, date, country)
e Level of evidence
2.6 e Characteristics of participants
Data Extraction e Interventions
e Outcome measures
e Results

For this review the studies that met the inclusion criteria were assessed for internal
validity using the SIGN checklist for the relevant study design. Each study was then
graded for overall methodological quality using the SIGN levels of evidence model.
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As described, for this review each study was graded for overall methodological quality
using the SIGN checklist specific to the study design of the included studies.

Recommendations from the literature were made and scored according to a
modification of the SIGN Evidence Grading Matrix (see Table 3). The modification was
to add levels 1 and 2 to differentiate between the 1+ and 1-, 2+ and 2- levels of

evidence.
Table 3: Modified SIGN Evidence Grading Matrix
Levels of scientific evidence
1++ | High-quality meta-analyses, high-quality systematic reviews of
clinical trials with very little risk of bias
1+ Well-conducted meta-analyses, systematic review of clinical
trials or well-conducted clinical trials with low risk of bias
1 Meta-analyses, systematic review of clinical trials or clinical trials
with a moderate (acceptable) level risk of bias.
1- Meta-analyses, systematic reviews of clinical trials or clinical
trials with high risk of bias.
2++ | High-quality systematic reviews of cohort or case and control
studies; cohort or case and control studies with very low risk of
bias and high probability of establishing a causal relationship
2+ Well-conducted cohort or case and control studies with low risk
of bias and moderate probability of establishing a causal
relationship
2 Cohort or case and control studies with moderate risk of bias and
potential risk that the relationship is not causal.
2- Cohort or case and control studies with high risk of bias and
2.7 significant risk that the relationship is not causal.
) 3 Non-analytical studies, such as case reports and case series.
Data SyntheS|s 4 Expert opinion.

To standardise strengths of recommendations from the extensive literature used for
this review, a structured system was developed to incorporate a number of quality
measures. Four measures were selected as important variables for the assessment of
recommendation strength from the primary and secondary research sources. These
were:

a) Combination of data via meta-analysis
b) Quality of systematic review/trials
c¢) Number of RCTs
d) Consistency of the evidence
A scoring system was developed, based on a 0 and 1 score for each of these variables:
1. Combination of data via meta-analysis: Yes =1, No=0
2. Quality of systematic review: HQ/Acc (+) =1, LQ(0)/R =0
3. Number of RCTs: 25RCTs =1, <5=0

4. Consistency: > 75% agreement =1, < 75% agreement =0
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This allowed for a maximum potential score of 4 and a minimum score of 0, which
reflected a measure of the evidence strength across a range of studies. The resultant
score was transferred to the SIGN Evidence Grading matrix

Total Score SIGN Evidence Grading matrix score
4 1++
3 1+
2 1
1/0 1-

Final recommendations were graded according to SIGN Grades of Recommendations

(Table 4).
2.8 Table 4: Scottish Intercollegiate Guidelines network (SIGN) Grades of
Grades of Recommendations
Recommendation Grades of Recommendations

At least one meta-analysis, systematic review or clinical trial
classified as 1++ and directly applicable to the target
A population of the guideline, or a volume of scientific evidence
comprising studies classified as 1+ and which are highly
consistent with each other.

A body of scientific evidence comprising studies classified as
2++, directly applicable to the target population of the
guideline and highly consistent with each other, or scientific
evidence extrapolated from studies classified as 1++ or 1+.

A body of scientific evidence comprising studies classified as
2+, directly applicable to the target population of the
guideline and highly consistent with each other, or scientific
evidence extrapolated from studies classified as 2++.

Level 3 or 4 scientific evidence, or scientific evidence
extrapolated from studies classified as 2+
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3.1
Evidence Sources

3.2
Quality of the Evidence

University of
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3. Results

The search yielded 1674 articles; following removal of duplicates, 683 articles were
identified for screening of title and abstract. After scrutiny, 954 articles were excluded
for failing to meet the inclusion criteria (shown in Figure 1), leaving 34 studies for
inclusion in this review. Figure 1 illustrates the process involved in study selection.

N=1674

EMBASE n=806
MEDLINE + PUBMED n=330
AMED n=16
CINAHL n=42
Cochrane Central n= 150 N=991 = Duplicates removed
Cochrane DARE n=17
Cochrane SRs n=75 Failed to meet
Cochrane Library n=3 i inclusion criteria
Scopus n=79 from review of
Web of Science n= 87 N=37 abstract

SR=19

RCT=18

Figure 1: Flow chart of search results

The overall quality of the studies included in this review ranged from high to low.

N= | HQ(++) | AQ(+) | LQ(-) | R(0)
Systematic reviews 19 11 4 3 1
RCTs 18 2 9 7 0

Appendices 2 and 5 present the critical appraisal scores for the systematic reviews
(SRs) and randomised controlled trials (RCTs) included in this review. Common design
flaws identified in the included studies are listed below.

Systematic reviews

A) Studies did not address the potential for publication bias in reporting their
reviews.

Excluded studies were not listed.

C) Reviews often failed to differentiate between primary and secondary outcomes
when synthesising their findings. Most systematic reviews used pain as a primary
outcome and functional disability etc. as secondary outcomes, but failed to
differentiate between the two when synthesising study findings in their reviews.

D) Systematic reviews often failed to define the specific pathology involved.
Epicondylitis is often diagnosed through the area of pain (lateral or medial elbow)
and results from clinical tests (i.e. Mills, Maudsleys or Cozens) with uncertain
diagnostic accuracy for specific pathology.
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Randomised controlled trials

A) The studies often failed to ensure that the only difference between the two
groups (intervention vs. control) was the treatment under investigation. With the
small numbers reported in the RCTs, it was difficult to ensure that the effect of
confounders was dealt with. This was particularly important when considering
the effect of secondary outcomes. Studies rarely controlled for the patient’s
involvement in co-interventions such as exercise/medication etc.

B) Subjects and investigators were rarely blinded to the intervention involved.

C) Clinical studies often failed to define the specific pathology involved.
Epicondylitis is often diagnosed through the area of pain (lateral or medial elbow)
and results from clinical tests (i.e. Mills, Maudsleys or Cozens) with uncertain
diagnostic accuracy for specific pathology.

D) Clinical studies often failed to consider the clinical spectrum of presentations to
ensure homogeneity of subjects, i.e. acute to chronic, severe to mild.
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Systematic reviews

A total of 18 systematic reviews were found in this review that investigated the
effectiveness of steroid injections as a pain management intervention for the elbow.
These systematic reviews appraised 66 RCTs. Appendix 3 presents the findings from the
systematic reviews included in this review. Appendix 4 presents the studies included in

those systematic reviews.
Randomised controlled trials

A total of 18 RCTs that were not included in the 18 systematic reviews were identified
in this review. Appendix 6 presents the data extraction from the RCTs included in this
review

Lateral Epicondylitis

Systematic Reviews
Pre 2005

Labelle et al. (1992) presented a systematic review into the scientific evidence for
methods of treatment for lateral epicondylitis of the elbow, which included cortisone
injections. They found 78 papers, including 7 case reports, 53 case series and 18 clinical
trials, of which 5 clinical trials focused on steroid injections (Day et al. 1978; Brattberg

3.3 1983; Clarke & Woodland 1975; Hughes & Currey 1969; Kivi 1983).
Outcome Measures — All trials scored low on quality scoring and examined treatment with various local
Pain and Function steroid injections. Day et al. (1978) showed a significant therapeutic effect of

methylprednisolone solution compared with xylocaine and saline solutions in 95
subjects (p < 0.001). Hughes & Currey (1969) and Clarke & Woodland (1975) showed no
differences between various preparations of steroid, however all showed some effect.
Brattberg (1983) found significantly better (p < 0.005, n = 60) results with acupuncture
than with steroid injection and Kivi (1983), reported similar results when comparing
various oral steroids with indomethacin in 80 patients.

The authors concluded that whilst most studies suggested a positive therapeutic effect
for steroid injections, the very low quality scores and conflicting results make further
investigations mandatory.

. Level of
Study Qs Conclusions Evidence
e Most studies suggested a positive therapeutic effect for
Labelle et L) steroid injections, but the very low scores and some 1-
al. (1992) conflicting results make further investigations
mandatory.

Assendelft et al. (1996) assessed the effectiveness of steroid injections in the treatment
of lateral epicondylitis by a systematic review/meta-analysis of RCTs. A total of 12 RCTs
were identified. Ten trials compared steroid injections with another (placebo)
treatment, whereas two compared different corticosteroid regimens: (Price et al. 1991,
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Verhaar 1992; Saartok & Eriksson 1986; Day et al. 1978; Haker & Lundeberg 1993;
Murley & Lond 1954; Freeland & Gribble 1954; Halle et al. 1986; Baily & Brock 1957;
Kivi 1983; Hughes & Currey 1969).

The authors concluded that the evidence on steroid injections for the treatment of
tennis elbow was not conclusive, with many trials conducted in a secondary care
setting with serious methodological flaws and heterogeneity among the trials. Steroid
injections appeared to be relatively safe and seemed to be effective in the short term

(2-6 weeks).
Study Qs Conclusions Le'vel of
Evidence
Steroid injections appeared to be relatively safe
Assendelft et *
ssler(11:96)e HQ(++) and seemed to be effective in the short term (2-6 1+
al weeks).

Smidt et al. (2002) undertook a systematic review of RCTs to evaluate the effectiveness
of steroid injections for lateral epicondylitis. They identified 13 RCTs (Bar et al. 1997,
Day et al. 1978; Erturk et al. 1997; Freeland & Gribble 1954; Haker & Lundeberg 1993;
Halle 1986; Hay et al. 1999; Murley & Lond 1954; Oksenberg et al. 1998; Price et al.
1991; Saartok & Eriksson 1986; Verhaar et al. 1996; Baily & Brock 1957), and explored
the effects on pain, global improvement and grip strength.

The authors presented their findings according to:

e Short term results: All studies except Saartok & Eriksson (1986), who measured
and sufficiently reported either pain or global improvement, found statistically
significant and clinically relevant short-term results in favour of steroid injections.

e Steroid injection compared to placebo injection: There was insufficient evidence
to support or refute the effectiveness of steroid injection compared to placebo
injection.

e Steroid injection compared to injection with local anaesthetic: Quantitative
analysis showed that the pooled estimate for global improvement was
statistically significant and clinically relevant (RR (95%Cl): 0.18 (0.08, 0.39). There
is strong evidence for the effectiveness of steroid injections on global
improvement compared to an injection with local anaesthetic. There is
insufficient evidence for pain and grip strength

e Steroid injection compared to conservative treatment: Due to the low number of
studies on pain, there was weak evidence for the effectiveness of steroid
injections compared to other conservative treatments. The pooled estimate for
global effect was statistically significant and clinically relevant (RR (95%Cl): 0.50
(0.36, 0.70) in favour of steroid injections (strong evidence). The pooled estimate
for grip strength was statistically significant and clinically relevant (SMD (95%Cl):
20.70 (21.07, 20.33) in favour of injections.

e Intermediate and long term effectiveness: Only six studies performed an
intermediate (6 weeks - 6 months) or long-term (>6 months) outcome
assessment and none of the studies found statistically significant results in favour
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of steroid injections.

e Effectiveness of different amounts, doses and suspensions of steroid injections:
There was insufficient evidence for the use of any specific amount, dosage or
type of steroid suspension.

The authors concluded that although the available evidence showed superior short-
term effects of steroid injections for lateral epicondylitis, it was not possible to draw
firm conclusions on the effectiveness of injections due to the lack of high quality
studies. No beneficial effects were found for intermediate or long-term follow-up.

Level of
Stud S Conclusions .
4 Q Evidence
e Steroid injections appeared to be effective in the
. 1+
Smidt et HQ(++) short term (up to 6 weeks).
al. (2002) e No beneficial effects were found for intermediate or 1+
long-term follow-up.

Post 2005

Nimgade et al. (2005) undertook a systematic review of RCTs into the effectiveness of
treatments for lateral epicondylosis interventions, including steroid injections. They
included 6 RCTs that investigated the effects of steroid injections against other
treatments (Price et al. 1991; Hay et al. 1999; Smidt et al. 2002; Newcomer et al. 2001;
Murley & Lond 1954; Saartok & Eriksson 1986). The authors included a review of the
quality of evidence over time.

The authors concluded that in the short term (<2 to 3 months), active interventions,
especially steroid injections, appeared more efficacious than relative rest. In the long
term, active physiotherapy outperformed injections, although it does not appear
significantly better than relative rest after 1 year. Although patients on relative rest
eventually improve, early active interventions such as injections and exercise therapy
may help attain functional goals more quickly. They also found no increase in study
quality (ascertained by internal validity) over time. A low Pearson product-moment
correlation between publication year and quality score of 0.039 (n = 30, P = 0.84) was
found. Using partial correlation to adjust for journal quality (2002 ISl journal impact
factor), the correlation between publication year and quality score was 0.368, but
remained insignificant (df = 14, P = 0.161).

Level of
Stud S Conclusions .
4 Q Evidence
e Steroid injections appeared to be effective in the short 1
Nimgade et AQ(+) term (up to 3 months).
al. (2005) e In the long term, active physiotherapy outperformed 1
injections

Barr et al. (2009) conducted a systematic review of RCTs comparing the effectiveness
of steroid injections with physiotherapeutic interventions for the treatment of lateral
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epicondylitis. Five studies were included that involved comparison between an
injection group and a physiotherapeutic intervention group (Bisset et al. 2003; Smidt et
al. 2002; Tonks et al. 2007; Verhaar et al. 1996; Uzunca et al. 2007).

Four of the studies included the measurement of pain-free grip strength. Standardised
mean differences (effect sizes) were calculated for this outcome measure and
assessor’s rating of severity at 3, 6, 12, 26 and 52 weeks for two of the RCTs. Large
effect sizes were demonstrated in favour of steroid injections at short-term follow-up.
Despite corticosteroid injections being found to be more effective in the short term
compared with physiotherapeutic interventions, reported recurrence rates varied from
34% to 74% in three of the included studies. At intermediate- and long-term follow-up,
medium-to-large effect sizes were demonstrated in favour of physiotherapeutic
interventions compared with steroid injections. However, at long-term follow-up, the
research suggests that there is a small benefit of physiotherapeutic interventions
compared with a ‘wait and see’ policy.

. Level of
Study Qs Conclusions .
Evidence
e steroid injections are favourable to physiotherapeutic
interventions at short-term follow-up; however, the
1
Barr et al. HQ(++) recurrence rates have been shown to vary from 34%
(2009) to 72%
e Physiotherapeutic interventions have been shown to 1
be favourable in the intermediate to longer term.

Krogh et al. (2013) completed a systematic review/meta-analysis to assess the
comparative effectiveness and safety of injection therapies in patients with lateral
epicondylitis. They identified 8 different injectates that were used clinically with this
condition. They included 17 trials (n=1381) of which 10 involve glucocorticoid
injections (Akermark et al. 1995; Dogramaci et al. 2009; Kazemi et al. 2010; Lin et al.
2010; Lindenhovius et al. 2008; Newcomer et al. 2001; Ozturan et al. 2010; Peerbooms
et al. 2010; Price et al. (study 1) 1991; Price et al. (study 2) 1991). Over the 17 trials the
risk of bias was high with only 3 studies (18%) presenting with a low risk of bias.

Pooled results (SMD [95% confidence interval]) showed that beyond 8 weeks,
glucocorticoid injection was no more effective than placebo (-0.04 [-0.45 to 0.35]), but
only 1 trial (which did not include a placebo arm) was at low risk of bias. Autologous
blood (-1.43 [-2.15 to -0.71]), platelet-rich plasma (-1.13 [-1.77 to -0.49]), prolotherapy
(-2.71 [-4.60 to -0.82]) and hyaluronic acid (-5.58 [-6.35 to -4.82]) were also statistically
superior to placebo, whereas polidocanol (0.39 [-0.42 to 1.20]) and glycosaminoglycan
(-0.32 [-1.02 to 0.38]) showed no significant effect compared with placebo.

. Level of
Study Qs Conclusions e_ve °
Evidence
K h t I. . . . . .
rogh et a HQ(++) e Steroid injections are no more effective than placebo 1+
(2013) (SMD -0.04 [-0.45 to 0.35])
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Olaussen et al. (2013) presented a systematic review looking at different interventions
for lateral epicondylitis including steroid injections and non-electrotherapeutical
physiotherapy. Their inclusion criteria involved RCTs only and physiotherapy
interventions including stretching, mobilisation, manipulation, massage, exercise or
home training, and that did not involve treatments such as splinting, ultrasound, shock
wave and other electrotherapeutic modalities. They identified 11 RCTs (n= 1161)
including patients of both sexes and all ages (Bisset et al. 2006; Coombes et al. 2013;
Hay et al. 1999; Price et al. 1991; Smidt et al. 2002; Toker et al. 2008; Lindenhovius et
al. 2008; Newcomer et al. 2001; Martinez-Silvestrini et al. 2005; Peterson et al. 2011;
Selvanetti et al. 2003)

Steroid vs no intervention or NSAIDs

Steroid injection gave a short-term reduction in pain versus no intervention or
nonsteroidal anti-inflammatory drugs (SMD -1.43, 95% CI-1.64 to -1.23). At
intermediate follow-up, the authors found an increase in pain (SMD 0.32, 95% Cl 0.13
to 0.51), reduction in grip strength (SMD -0.48, 95% ClI -0.73to -0.24) and negative
effect on the overall improvement effect (RR 0.66 (0.53 to 0.81)).

Steroid vs anaesthetic

For steroid injection versus lidocaine injection, the evidence was conflicting. At long-
term follow-up, there was no difference in overall improvement and grip strength, with
conflicting evidence for pain.

Level of

Study Qs Conclusions Evidence

e Steroid injection gave a short-term reduction in pain
versus no intervention or NSAID drugs (SMD -1.43, 1+
95% Cl -1.64 to -1.23).

e At intermediate follow-up, there was an increase in

Olaussen ' easein
et al HQ (++) pain (SMD 0.32, 95% Cl 0.13 to 0.51), reduction in grip
(201?;) strength (SMD -0.48, 95% Cl -0.73 to -0.24) and 1+

negative effect on the overall improvement effect (RR
0.66 (0.53 to 0.81)).

e For steroid injection versus lidocaine injection, the

. - 1+
evidence was conflicting

Rodriguuez (2014) undertook a review of systematic reviews/RCTs into the
effectiveness of steroid injections compared to platelet rich plasma (PRP) injections for
lateral epicondylitis. They identified 14 studies of which seven (4 systematic reviews
(Coombes, Bisset, & Vicenzino 2010; Krogh et al. 2013; Priteo-Lucena et al. 2012; Sheth
et al. 2012) and 3 RCTs (Gosens et al. 2011; Krogh et al. 2012; Peerbooms et al. 2010))
directly compared the two interventions.

The authors concluded that whilst the evidence supported corticosteroid injections as
an effective short-term intervention, there was a lack of evidence of an intermediate or
long-term effect on pain. Platelet-rich plasma (PRP) was shown to be more effective,
providing longer lasting positive results with a lower recurrence rate.
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. Level of
Study Qs Conclusions Evidence
e Corticosteroid injections are an effective short-term
intervention for reducing pain and improving function 1-
. in patients with LE, but lack evidence of intermediate
Rodriguuez
LQ(-) or long term effects
(2014) e Platelet-rich plasma (PRP) was shown to be more
effective than steroid injections, providing longer 1-
lasting positive results with a lower recurrence rate

Sayegh and Straugh (2015) presented a systematic review/meta-analysis comparing
longitudinal outcomes following non-surgical treatment and no treatment for patients
with LE. They included studies with a 6 month follow up and included all conservative
treatments including injections (steroid, platelet-rich plasma, autologous blood,
sodium hyaluronate, or glycosaminoglycan polysulfate), physiotherapy, shock wave
therapy, laser, ultrasound, corticosteroid iontophoresis, topical glyceryl trinitrate, or
oral naproxen. They identified 22 studies of which 6 compared cortisone injections
with non-treatment (Krogh et al. 2013; Coombes et al. 2013; Wolf et al. 2011; Bisset et
al. 2003; Runeson & Haker 2002; Smidt et al. 2002; Hay et al. 1999). Unfortunately, this
review failed to identify the specific effects of any of the individual treatments, and
therefore provided little information for our review.

Study Qs Conclusions Le_vel of
Evidence
e Lack of intermediate & long-term benefits to
Sayegh & nonsurgical treatment compared with 1-
Strauch AQ(+) placebo/observation
(2015) e Steroid injections not examined separately; part of 1-
nonsurgical treatment group

Arirachakaran et al. (2016) presented a systematic review/meta-analysis comparing the
clinical outcomes from platelet-rich plasma (PRP) injections and autologous blood (AB)
injections versus steroid injections in LE. They identified 10 RCTs of which 6 included
steroid injections (Kazemi et al. 2010; Peerboom et al. 2010; Dojode 2012; Omar et al.
2012; Singh et al. 2013; Krogh et al. 2012).

The authors concluded that PRP injections significantly improved pain and PRTEE score
when compared with AB injection and steroid injection, and compared to AB injection,
steroid injection had significantly improved disability score (DASH) and significantly
improved pressure pain threshold (PPT).

Multiple active treatment comparisons indicated that within 2 months only AB
injection showed an improvement of borderline significance (P=0.0056) in pain VAS,
but PRP and AB injection showed a significant improvement in pain VAS when
compared with steroid injections. AB injection had significantly improved DASH scores
and PPT when compared with PRP and steroid injections, but AB injection had a
statistically significantly higher risk of adverse effects when compared with PRP and
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steroid injections at the last follow-up assessment. The chances of adverse effects from
PRP injection and steroid injection were not significantly different

Level of

Study Qs Conclusions Evidence

o Platelet-rich plasma (PRP) injections significantly
improved pain and PRTEE score when compared 1

Arirachakar with AB injection and steroid injection

an et al. HQ(++)

(2016) e Steroid injection had significantly improved disability

score (DASH) and significantly improved pressure 1
pain threshold (PPT) compared to AB injections

Claesson et al. (2016) presented a systematic review/meta-analysis that specifically
focussed on the effect of steroid injections for enthesopathy of the extensor carpi
radialis brevis (ECRB). They focussed on RCTs that used a placebo injection controlled
approach with at least 10 subjects, followed patients up for at least 1 month and
looked at pain, DASH and/or grip strength. They identified 16 studies but excluded 7
studies with low Jadad scores and two that lacked suitable data comparing the two
interventions, leaving 7 RCTs for inclusion in the final analysis (Price et al. 1991;
Lindenhovius et al. 2008; Zeisig et al. 2008; Wolf et al. 2011; Mardani-Kivi et al. 2013;
Coombes et al. 2013; Krogh et al. 2012).

The authors found no difference between the pain intensity 6 months after injection of
steroids or placebo. The pain intensity (as measured by VAS) was slightly, but
significantly, lower at 1 month, but not at 3 months, after steroid injection. There were
no significant differences in grip strength or Disabilities of the Arm, Shoulder, and Hand
(DASH) score at any time point. They concluded that the weight of evidence to date
suggests that corticosteroid injections are neither meaningfully palliative nor disease
modifying when used to treat ECRB enthesopathy.

. Level of
uay onclusions .
Stud Qs Concl Evidence
e The pain intensity (as measured by VAS) was
slightly, but significantly, lower 1 at month, but not 1+

at 3 months, after steroid injection compared to

Claesson et HQ(++) placebo

al. (2016) e There were no significant differences in grip

strength or Disabilities of the Arm, Shoulder, and 1+
Hand (DASH) score at any time point.

Dong et al. (2016) undertook a systematic review/meta-analysis into the effectiveness
of injection therapies for LE (including steroid). Their inclusion criteria included RCTs
with at least two injection therapies for LE, including placebo (PLA) or a ‘wait and see’
strategy, with assessment of pain or functional recovery. They identified 27 studies for
inclusion (Price et al. 1991; Akermark et al. 1995; Hay et al. 1999; Newcomer et al.
2001; Smidt et al. 2002; Wong et al. 2005; Bisset et al. 2006; Placzek et al. 2007; Tonks
et al. 2007; Lindenhovius et al. 2008; Scarpone et al. 2008; Dogramaci et al. 2009;
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Espandar et al. 2010; Kazemi et al. 2010; Lin et al. 2010; Ozturan et al. 2010;
Peerbooms et al. 2010; Petrella et al. 2010; Thanasas et al. 2011; Wolf et al. 2011;
Omar et al. 2012; Coombes et al. 2013; Jindal et al. 2013; Krogh et al. 2012; Mardani-
Kivi et al. 2013; Rabago et al. 2013; Stenhouse et al. 2013).

Systematic Review:
Injection of Steroid to the Elbow

Compared with placebo interventions, only prolotherapy and hyaluronic acid
demonstrated statistically significant results, while steroid injections presented with a
marginal weighted mean difference benefit (WMD: 0.12 (95% Cl:-0.65 to 0.90)

Compared with PLA

Treatment WD with $5%CI
CErFEP — D02 (=2.13,2.15)
FRP * 0.02(=2.71,2 T8)
5 . 0,12 {-0.65,0.80)
FEF — 0E2(-1.27,251)
=) — 0.78¢-0.88243)
GEGES - 0.85¢-1.76,344)
ET I 1A0(=0.21,241)
AL+ FcH E * 1.32 (-1.24,3.85)
FRUHFEF L 1.6 (-1.16,4.23)
PRF+PER ! - ! 1,82 (-0.26,3E7)
PRO . 3.60¢1.07.6.15)
HY & L * 5,802,538 10)

25 5 75
Favours listed treatment

25 1]
Favours FLA

Figure 2: Forest plot from meta-analysis of injection therapies against placebo for LE
(from Dong et al. 2016)

The authors identified that although steroid injections were the most commonly used
injection therapy, their data suggested it was a suboptimal choice whether or not it is
combined with peppering. This may have been as the data extracted for this review
were the results of the follow-up closest to 6 months (26 weeks), which is usually
considered an intermediate term.

Level of
Stud S Conclusions .
4 Q Evidence
e Steroid injections cannot be recommended as
Dong et al.
(2016) HQ(++) treatment for LE, as effects over 6 months are not 1+
statistically different from placebo

Elmajee et al. (2016) presented a systematic review comparing the efficacy of three
common injection treatment modalities (corticosteroid injection (CSI), platelet rich
plasma (PRP), and autologous blood injection (ABI)) for chronic LE. They identified 7
RCTs published since 2005, of which three studies concerned the comparison between
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PRP and CSI (Gosens et al. 2011; Krogh et al. 2012; Gautam et al. 2015), and one RCT
related to the effectiveness of ABl and CSI (Inklebarger & Clarke 2015).

The authors reported that CSls failed to demonstrate long-lasting significant clinical
effects in chronic LE. However, PRP and ABI were shown to have a progressive and
increasing effect from 6 months to one year following the injections. PRP and ABI
demonstrated comparable effects in terms of pain and function. As the authors
identified, the lack of homogeneity between studies in terms of dosage, use of
peppering, use of imaging, concentrations and types of steroid, number of injections
etc. makes it difficult to directly compare studies.

. Level of
Study Qs Conclusions Evidence
Steroid injections failed to demonstrate long-lasting 1-
. significant clinical effects in chronic LE.
Elmajee et R(0)
al. (2016) PRP and ABI were shown to have a better, more

progressive and increasing effect from 6 months to one 1-
year following the injections compared to steroids

Qian et al. (2016) presented a systematic review/meta-analysis comparing the efficacy
and safety of autologous blood products (ABP) compared with steroid Injections in the
treatment of LE. This review included both RCTs and prospective cohort studies and
excluded studies that involved patients with tears of the extensor tendon. They
identified ten RCTs (n = 509), which were subsequently included in the meta-analysis
(Ozturan et al. 2010; Peerbooms et al. 2010; Wolf et al. 2011; Dojode et al. 2012; Krogh
et al. 2012; Arik et al. 2014; Kazemi et al. 2010; Omar et al. 2012; Gautam et al. 2015;
Jindal et al. 2013).

The pooled analysis showed that steroid injections were more effective than ABPs for
pain relief in the short term (SMD = 0.88; 95% Cl = 0.31-1.46%; P =.003). However, in
the intermediate term, ABPs exhibited a better therapeutic effect for pain relief (SMD =
-0.38; 95% ClI = -0.70 to -0.07%; P = .02), function (SMD = -0.60; 95% Cl = -1.13 to -
0.08%; P = .03), disabilities of the arm, shoulder, and hand (MD = -11.04; 95% CI = -
21.72 to -0.36%; P = .04) and Nirschl stage (MD = - 0.81; 95% Cl = -1.11 to -0.51%; P <
.0001). In the long term, ABPs were superior to steroid injections for pain relief (SMD =
-0.94; 95% Cl =-1.32 to -0.57%; P < .0001) and Nirschl stage (MD =-1.04; 95% Cl =-1.66
to -0.42%; P = .001). Moreover, for grip strength recovery, no significant difference was
found between the two therapies (P > .05).

Page| 25

University of
South Australia



Systematic Review:

Injection of Steroid to the Elbow

International Centre for

Allied Health Evidence

U

University of
South Australia

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Weight, % [, Random, 95% Cl__Year N, Random, 95% Cl

1.1.1 2.4 weeks

Ozturan et al 2010 101 255 [1.70, 3.41] 2010 e —

Kazemietal 2010 11.8 =0.84 [-1.37,-0.31] 2010 —

Wiolf et al 2011 a7 0.76 [-018, 1.70] 2011 T

Peerbooms etal 2010 12.3 0.39[-0.01, 0.78] 2011 Tl

Dojode etal 2012 11.8 0.73[0.20, 1.25] 2012 —

Krogh etal 2013 11.2 093027, 1.58) 2013 _—

Mipun etal 2013 11.6 064 [D.OF, 1.21] 2013 o

Hagan et al 2014 1214 082 036, 1.28] 2014 —

Gautam 2015 9.4 256 [1.57, 3.56] 2015 = =

Subtotal (95% CI) 100.0 0.88 [0.31, 1.46] -

Heterogeneity: T2 = 0.65; 37 = 66.59, df= 8 (P = 0.00001); = 88%

Test for overall effect Z= 3.02 {P= 0.003)

1.1.2 6-24 weeks

Kazemietal 2010 106 =117 |-1.72,-0.62] 2010 -

Ozturan et al 2010 98 0.21 [-0.83, 0.42] 2010 =1

Peerbooms etal 2010 12.6 -0.34 [-0.73, 0.08] 2011 =

Wiolf et al 2011 68 0.35[-0.56, 1.26] 2011 N

Dojode etal 2012 11.0 -0.B6 [-1.18,-0.14] 2012 S

Azizaetal 2012 a7 0.05([-0.66, 0.77) 2012 1

Mipun etal 20132 10.5 -0.28(-0.84, 0.28) 2012 ==

Krogh etal 2013 98 0.11[-0.51, 0.73] 2013

Hasan etal 2014 11.5 117 [-1.65,-0.69] 2014 S

Gautam 2015 8.7 0.00([-0.72, 0.72) 2015 — 1T

Subiotal (95% C1) 100.0 -0.38 [-0.70, -0.07] <&

Heterogeneity: T =017; ¥*= 26.75, df= 3 (P=0.002); = 66%

Test for overall effect 2= 2,38 (P= 0.02)

1.1.3 = 24 weeks

Ozturan et al 2010 15.2 -1,23[-1.91,-0.55] 2010 —

Peerbooms etal 2010 22.2 -1.02 [-1.44,-0.60] 2011 —a—

Wiolf et al 2011 10.8 0.43[-0.49, 1.34] 2011 1T

Dojode etal 2012 18.9 -0.86 [-1.39,-0.33] 2012 —

Hasan etal 2014 206 -110[-1.57,-0.62] 2014 ———

Gautam 2015 12.2 =152[-2.24,-0.69] 2015 _—

Subiotal (95% Cl) 100.0 =0.94 [-1.32, -0.57] o>

Heterogeneity: T8 =0.12; 1" = 11,68, df= 5 (P=0.04); 7= 5T% ) . )

Test for overall effect 2= 4.93 (P =< 0.00001}) '4 '2 0 i ,!f
Favors ABFs  Favars CSls

Figure 3: Forest plots from meta-analyses of efficacy of autologous blood products

(ABP) compared with corticosteroid Injections in the treatment of LE (from Qian et al.

2016)
. Level of
Study Qs Conclusions .
Evidence
e Steroid injections appear to be superior to autologous
blood product injections for pain relief in the short 1+
ian et al. term
Q HQ(++) . _
(2016) ¢ In the intermediate and long term, autologous blood
product injections were better than steroid injections 1++
for pain and function

Sirico et al. (2016) presented a systematic review/meta-analysis comparing the

effectiveness of local steroid versus autologous blood injections in patients with LE.
They identified 4 RCTs (n=218) (Wolf et al. 2011; Kazemi et al. 2010; Arik et al. 2014;
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Jindal et al. 2013). Compared to Qian et al. (2016), Sirico et al took a more stringent
approach to combining studies in their meta-analysis, requiring exactly the same
outcome measures (1-10 VAS scale for pain), hence excluding studies such as Ozturan
et al. (2010) which used a 1-100 scale for pain. Despite the stringent focus on clinical
homogeneity across the studies, statistical heterogeneity still existed, requiring random
effects modelling for the meta-analysis.

The authors identified that at 2 weeks, there was a trend towards a reduction in VAS
score in the steroid group (MD = 2.12 (95%Cl: 4.38-0.14), p=0.07)). No significant
differences were recorded in the medium term (4-12 weeks, MD = 0.85 (95% Cl: -0.44
to 2.15)) and long term (24 weeks; MD = 0.63 (95% Cl: -2.40 to 3.66), p=0.68).

. Level of
Study Qs Conclusions Evidence
¢ Steroid injections resulted in reduced VAS scores in the 1
Sirico et al. AQ(+) short term
(2016) * No differences between steroid injections & autologous 1+
blood injections in the intermediate or long term

Tsikopoulos et al. (2016) undertook a systematic review/meta-analysis to compare the
efficacy of autologous whole blood with that of steroid injections on epicondylopathy
and plantar fasciopathy. They focussed their review on studies that followed up
subjects up to 6 months. They identified 9 RCTs of which 6 related to LE (Arik et al.
2014; Dojode 2012; Jindal et al. 2013; Kazemi et al. 2010; Ozturan et al. 2010; Wolf et
al. 2011).

They found that for LE there was a strong trend across the 4 studies included in the
meta-analysis that steroid injections had a better effect on pain than autologous whole
blood in the short term (up to 6 weeks) (SMD 0.51, 95%Cl: -0.04 to 1.06). In the
intermediate (8-13 weeks) and long term (24-26 weeks), autologous whole blood had a
better effect on pain than steroid injections (intermediate term: SMD -1.10, 95%Cl: -
1.56 to -0.64) (long term SMD -1.07, 95%Cl: -1.38 to -0.75).

Level of

Study Qs Conclusions Evidence

¢ Steroid better than autologous whole blood for pain
relief in short term, i.e. less than 6 weeks (SMD 0.51, 1

Tsikopoulos 95%Cl: -0.04 to 1.06).

HQ(++)

et al. (2016) * Autologous whole blood better than steroid for pain
relief in intermediate and longer term, i.e. greater 1

than 8 weeks

Randomised controlled trials

Sixteen (16) RCTs that were not included in the previously reported systematic reviews
were identified that investigated the effectiveness of steroid injections for lateral
epicondylitis. For this analysis we have reviewed the effectiveness of the steroid
injections against a range of other interventions.
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Intervention

Comparator Study

Qs

Patients

Result

Steroid vs Physical therapy-type interventions

Methylprednisolone
acetate (20mg) +
prilocaine

Beyazal &
Devrimsel
(2015)

ESWT

LE >5/12

ESWT gave better results
across all outcome measures
(Pain (VAS, McGill pain Q),
Grip strength) than steroid
injections up to 12/52

Methylprednisolone
acetate 20mg +
procaine

Gunduz
(2012)

Physiotherapy
and ESWT

AQ(+)

LE<3/12

All treatment improved
similarly

Triamcinolone 40mg
+ lidocaine

Muscle energy
techniques

Klcuksen et
al. (2013)

AQ(+)

LE >3/12

Both MET and steroid
improved measures of
strength, pain, and function
compared to baseline, Steroid
more effective in the short
term (>6wks) while MET
better in the long term
(<52wks)

Triamcinolone
acetonide 10mg +
lidocaine

Murtezani et
al. (2015)

Exercise and
ultrasound

AQ(+)

LE <3/12

Exercise group showed
significant improvements
across all outcome measures
(Pain (VAS) PRTEE score, Grip
strength) compared to
steroid @ 12wks

Depomedrol (40mg)

Tahririan et
al. (2014)

Saline +/-
splinting

HQ(++)

LE < 6/52

Steroid significantly
decreased pain in short term
(4/52)

No benefit in comparison to
saline by 24/52

Splinting gave no added
benefit in either group

Triamcinolone 20mg
+ Lidocaine

Ahmed et al.
(2012)

Topical and oral
NSAID

LQ(-)

LE <3/12

Steroid + topical and oral
NSAIDs is superior to the use
of topical and oral NSAIDs.
Better results with
combination therapy using
local steroid injection may be
limited to the short term.

Dexamethasone or
triamcinolone 10mg

Dexamethasone
(10mg) via
iontophoresis

Stefanou et
al. (2012)

AQ(+)

LE>2
years)

By 6 months all groups had
equivalent significant results
for all measured outcomes
(PRTEE score, Grip strength,
work status).

lontophoresis had significant
improvement in grip strength,
and more likely to get back to
work without restriction at 8
weeks.
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Steroid had better short term (< 6/52) but not longer term effect on pain & disability compared to:
e Muscle energy techniques (1 x AQ RCT)
e Placebo and splinting (1 x HQ RCT)
e NSAIDs (1 x LQ RCT)

Steroid not as effective as:
e Exercise by 12 weeks (1 x AQ RCT)
e lontophoresis by 8 weeks (1 x AQ RCT)

Evidence unclear on the effect of steroid compared to:
e  ESWT (conflicting results from 1 x LQ and 1 xAQ RCT)

Platelet-rich plasma (PRP)

e No evidence that one
Platelet-rich Palacio et al. treatment was more effective
Dexamethasone 3ml plasma (PRP) 2016 L) LE than another, using DASH and
PRTEE by 6 months
Methylprednisolone Platelet-rich Khalig et al. ® PRP more effectlve in
acetate 2ml + LQ(-) LE reducing pain at 3 weeks than
. plasma (PRP) 2015 o
xylocaine 1ml steroid injection.
® PRP and CSI both effective for
Pain (VAS), Grip Strength, and
Methylprednisolone | Platelet-rich Yadav (2015) |AQ(+) | LE <6/12 DASH for LE.. .
40mg plasma (PRP) ® PRP is superior option for
longer duration efficacy
(3/12).
® PRP better at 12 months in
Betame'Fhaso.ne Platelet-rich Lebiedzinski La() LE <6/52 pain allnd DASH .
10mg + lidocaine | plasma (PRP) etal. (2015) e Steroid has more rapid
improvement at 6/52

e PRP appears to provide better longer term pain relief than steroid (1 x AQ RCT and 1 x LQ RCT)

Other injectates

e Both improved from baseline

Methylprednisolone Carayannopo I .
o No significant differences
acetate 40mg + Prolotherapy ulosetal. [AQ(+) |LE<2yrs
. between the groups for VAS
procaine (2011)
or DASH.
e At 4 weeks steroids were
. . superior to Botox for pain,
Triamcinolone Guo et al. .
acetonide 40mg Botox (2016) HQ(++) | LE>6/12 grip strength and PRTEE

e No difference at the 8-, 12-,

and 16-week follow-ups.

e Steroid no better than prolotherapy (1 x AQ RCT)
e Steroid better than Botox in short term (< 8 weeks), but no better in longer term (1 x Q RCT)

Dosage parameters

High dose Low dose Weerakul &
Triamcinolone 10mg | Triamcinolone Galassi AQ(+) |LE No significant difference
+ lidocaine 5mg + lidocaine (2012)
. . . . Single injections performed
Triamcinolone Peppering vs Bellapianta . .
- <
(10mg) + Lidocaine |single injection | etal. (2011) Lai) LE <6/12 better than peppering (Pain

(VAS), Grip Strength, DASH)

e Higher concentrations of steroid appear no more effective than low dose (1 x AQ RCT)
e Single injection more effective than peppering technique (1 x LQ RCT)
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Medial Epicondyle

There were few studies found in this review that specifically focussed on the medial
epicondyle. This may reflect the significantly lower prevalence of conditions involving
the medial epicondyle compared to the lateral epicondyle.

Systematic Reviews

This review found no systematic reviews that focused on the management of medial
epicondylar pain through the use of steroid injections.

Randomised Controlled Trials

This review found only 2 RCTs that specifically focussed on the use of steroids (as
intervention or comparator) for subjects with medial epicondylar pain.

Stahl and Kaufman (1997) randomly allocated 58 patients (60 elbows) to a steroid
group (who received a single injection of 1% lidocaine with 40mg of
methylprednisolone) or a control group (who received a single injection of 1% lidocaine
with 40mg of saline solution). Both groups were also allowed to continue with physical
therapy and NSAIDs.

Six weeks after the injections, the steroid group had significantly less pain as measured
by the Nirschl and Pettrone scale, but not on the VAS scale, than the control group (p <
0.03). However, the groups did not differ with regard to pain at three months and at
one year. The authors considered that the improvement observed in both groups
reflected the natural history of the disorder (both groups had a history of symptoms of
at least 12 weeks prior to the interventions) and concluded that the local injection of
steroids provided only short-term benefits in the treatment of medial epicondylitis. The
Nirschl and Pettrone scale includes a measure of disability rather than just pain
intensity, specifying pain related to activity.

Study Qs Conclusions

e Steroid injection group had better improvement in pain than saline
Stahl and AQ(+) control group in first 6 weeks

Kaufman (1997)
e Steroid injection no better than saline from 3 months

Bahari et al. (2003) randomly allocated 38 patients to an intervention group (one
injection of 40 mg methylprednisolone and 1% lidocaine) and a control group (one
injection of normal saline and 1% lidocaine). Both groups were also allowed to
continue with physical therapy and NSAIDs. The researchers measured pain severity via
the Nirschl and Pettrone scale at baseline, 2 months, 4 months and 12 months.
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At 2 months the difference in pain score between the two groups was statistically
significant (p = 0.01) with those patients undergoing steroid injections reporting lower
pain levels. At 4 months, the mean pain scores in the two groups were similar (p =
0.673) and there were no significant differences between the two groups at 12 months
(p=0.942, Mann-Witney test).

Study Qs Conclusions
e Steroid injection had better improvement in pain than saline in first
Bahari et al.
La(- 2 months
(2003) ac)

e Steroid injection no better than saline from 4 months
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1. The evidence indicates that steroid injections are effective in the
short term (< 6 weeks) for reducing pain and improving function
in patients with lateral epicondylitis

Level A

FOR AGAINST

Level 1++
e Corticosteroid injection gave a short-term reduction in pain versus
no intervention or NSAID drugs (SMD -1.43, 95% ClI -1.64 to -1.23).
(Olaussen et al. 2013; SR (HQ+)).

Level 1+

e The pooled analysis indicated short-term effectiveness (2-6 weeks):
pooled odds ratio (OR) = 0. 15 [95% confidence interval (ClI) 0. 10-
0.231). At longer term follow-up, no difference could be detected.
(Assendelft et al. 1996; SR (HQ+)).

e Pain intensity was slightly, but significantly, lower 1 month, but not
3 months, after steroid injection compared to placebo. (Claesson et
al. 2016; SR (HQ+)).

e Steroid injections appeared to be superior to autologous blood

34 product injections for pain relief in the short term (Qian et al. 2016;
Outcome Measures — SR(HQH). .
. . e Corticosteroid injections appeared to be effective in the short term
Pain and Function — (up to 6 weeks) (Smidt et al. 2002; SR (HQ+)).
Recommendations
Level 1

e large effect sizes in favour of CSI at short-term (< 6weeks) follow-up
(Barr et al. 2009; SR (HQ+)).

e Steroid injection had a large effect (defined as SMD>0-8) on
reduction of pain compared with no intervention in the short term
(SMD 1-44), 95% Cl 1-:17-1-71, p<0-0001) (Coombes et al. 2010; SR
(HQ+)).

e Corticosteroid injections appeared to be effective in the short term
(up to 3 months). (Nimgade et al. 2005; SR (AQ+)).

e Steroid injections resulted in reduced VAS scores in the short term
(Sirico et al. 2016; SR (AQ+)).

e Steroid better than autologous whole blood for pain relief in the
short term, i.e. less than 6 weeks (SMD 0.51, 95%Cl: -0.04 to 1.06)
(Tsikopoulos et al. 2016; SR (AQ+)).
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2. The evidence indicates that steroid injections are not effective in
the intermediate and longer term (> 6 weeks) for reducing pain
and improving function in patients with lateral epicondylitis

Level A

FOR AGAINST

Level 1++

* In the intermediate and long term autologous blood (AB) product
injections were better than steroid injections for pain and function
(Qian et al., 2016; SR (HQ+)).

Level 1+

e No difference in pain intensity 6 months after injection of
corticosteroids or placebo. (Claesson et al. 2016; SR (HQ+)).

e No differences between steroid injections or AB injections in the

intermediate or long term (Sirico et al. 2016; SR (AQ+)).

Steroid injections cannot be recommended as treatment for LE, as

effects over 6 months are not statistically different from placebo (Dong

et al. 2016; SR (HQ++)).

Pooled results (SMD [95% confidence interval]) showed that beyond 8

weeks, glucocorticoid injection was no more effective than placebo

(20.04 [20.45 to 0.35]), (Krogh et al. 2013; SR (HQ++))

At intermediate follow-up, there was an increase in pain (SMD 0.32,

95% Cl1 0.13 to 0.51), reduction in grip strength (SMD -0.48, 95% Cl

-0.73 to -0.24) and negative effect on the overall improvement effect

(RR0.66 (0.53 to 0.81)). Long-term follow-up no difference on overall

improvement or grip strength, and conflicting evidence for pain

(Olaussen et al. 2013; SR (HQ+)).

No beneficial effects were found for intermediate or long-term follow-

up (Smidt et al. 2002; SR (HQ++)).

Level 1
e Autologous whole blood better than steroid for pain relief in
intermediate and longer term, i.e. greater than 8 weeks (Tsikopoulos et
al. 2016; SR (AQ+)).

The evidence indicates that physiotherapy interventions were more effective than
steroid injections in the intermediate to long term

e Medium-large effect in favour of physiotherapy at intermediate and long-term
follow-up. (Barr et al. 2009; SR (HQ++)).

¢ In the long term, active physiotherapy outperformed injections (Nimgade et al.
2016; SR (AQ+)).

e Inthe intermediate term (12 weeks) exercise outperformed steroids (Murtezani et
al. 2015; RCT (AQ+))

e In the intermediate term (8 weeks) iontophoresis outperformed steroids
(Stefanou et al. 2012; RCT (AQ+))
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The evidence indicates that autologous blood product injections are more effective
than steroid injections, particularly in the long term

e Autologous whole blood better than steroid for pain relief in intermediate and
longer term, i.e. greater than 8 weeks (Level 1: Tsikopoulos et al., 2016; SR (AQ+)).

¢ In the intermediate and long term autologous blood product injections were
better than steroid injections for pain and function (Level 1++: Qian et al., 2016;
SR (HQ+)).

The evidence indicates that platelet-rich plasma (PRP) appears to provide better
longer term pain relief than steroid injections (Yadav 2015; RCT (AQ+) Lebiedzinski et
al. 2015; RCT (LQ-))

The evidence indicates that steroid injections are effective in the short term (< 8
weeks) for reducing pain and improving function in patients with medial epicondylitis.
(Stahl and Kaufman 1997; Bahari et al. 2003; RCT(AQ))

Nichols (2005) presented a systematic review into the complications associated with the
use of steroids in the treatment of athletic injuries. They included both intraarticular
and periarticular (soft tissue) injections of steroids in their review. They identified 43
studies which they characterised into two main groups. Group 1 examined the usage of
steroid injections in the treatment of athletic injuries with secondary mention of
complication occurrence (25 studies of which 12 related to lateral epicondylitis (Bar et
al. 1997; Day et al. 1978; Ertuk et al. 1997; Haker & Lundeburg 1993; Halle et al. 1986;
Hay et al. 1999; Newcomer et al. 2001; Oksenberg et al. 1998; Price et al. 1991; Saartok
et al. 1986; Smidt et al. 2002; Verhaar et al. 1996 (n=634)) and one to medial
epicondylitis (Stahl and Kaufman 1997). Group 2 were studies that primarily described
adverse events associated with steroid injections in the treatment of athletic injuries (18
studies of which 1 related to lateral epicondylitis (Smith et al. 1999) (n=30)).

The authors did not report the complications per area of injection. However, re-analysis
3.5 of their data showed that of the 635 patients who had LE or ME steroid injections, 128

had complications (20%). Table 5 presents the breakdown
Outcome Measures — P (20%) P

Safety and Risk Table 5: Breakdown of side effects from steroid injections
Prevalence Studies
Side effect
No %
Local warmth 1 0.8% Bar et al. 1997
Facial flush 6 4.7% Bar et al. 1997; Smidt et al.

2002; Stahl and Kaufman; 1997
Bar et al. 1997; Smidt et al.

Local erythema 6 4.7%

2002
Bar et al. 1997; Smidt et al.
. . 0, ’
Local bruising 8 6.2% 2002
Haker & Lundeberg 1993; Hay
Post-injection pain 71 55% et al. 1999; Price et al. 1991;

Saartok et al. 1986; Smidt et al.
2002
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Skin atrophy 24 18.8% Price et al. 1991
Other minor reactions 8 6.2% Smidt et al. 2002
Tendon rupture 1 0.8% Smith et al. 1999

The authors noted that their review did not identify studies that provided unequivocal
evidence that steroid injections did or did not cause damage to human musculoskeletal
structures. However, there was evidence that the choice of steroid agent to treat
human tendon injuries may affect post treatment tendon strength. Tendons treated
with triamcinolone acetonide appeared to develop more frequent mechanical structural
defects and a higher tendency to rupture than those treated with methylprednisolone,
betamethasone, or hydrocortisone. Further, they reported that the relative doses of
corticosteroids administered and injection technique may influence post treatment
mechanical tendon properties.

In the Group 2 studies tendon rupture was the predominant complication reported in
the athletic subjects, whereas systemic adverse effects occurred more commonly in the
nonathletic injury series. This may reflect the systemic nature of the underlying disease
process (e.g. rheumatoid arthritis, HLA-B27 arthritis) and the higher number of
injections received in the nonathletic injury groups.

Group 1 studies identified the occurrence of relatively few complications, which may
reflect the short post-treatment follow-up periods that prevent the discovery of longer-
term complications. This suggests that the true incidence of complications is likely
underreported due to an underestimation of the numerator (true number of
complications). These studies also tended to report mostly minor complications.
Alternatively, the Group 2 studies tended to report serious complications, and may
actually over-report the true incidence of complications due to an underestimation of
the denominator (number of subjects exposed).

Brinks et al. (2010) presented a systematic review into adverse effects of extra-articular
steroid injections. This review included 44 case reports, 37 prospective studies and 6
retrospective studies. It identified 9 prospective studies into LE (Lindenhovius et al.
2008; Tonks et al. 2007; Bisset et al. 2006; Wang et al. 2003; Smidt et al. 2002; Jensen et
al. 2001; Hay et al. 1999; Verhaar et al. 1996; Price et al. 1991) and one on ME (Stahl et
al. 1997).

The authors divided the adverse events into major (defined as those needing
intervention or not disappearing) and minor ones (transient, not requiring intervention).
After extra-articular injection, the incidence of major adverse events ranged from O-
5.8% and that of minor adverse events from 0-81%.

Table 6: Prevalence of side effects

Prevalence Side Effect
Studies Subject Follow
number up
Lindenhovius et 12 o Discoloration of skin (3.2%)
64 A,
al. 2008 months e Increased elbow pain (3.2%)
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Tonks et al. 2007 48 7 weeks e Skin depigmentation and atrophy in 4%
e Local pain (18.5%).
Bisset et al. 2006 198 4.7% o Loss of skin pigment (3%),
e Atrophy of subcutaneous tissue (1.5%)
e Increased post injection pain during 1.2
Wang et al. 2003 94 5 days days (50%)
e Facial flush (3%),
12 e Skin irritation (5%),
Smidt et al. 2002 185 months o Red swollen elbow (3%),
e Change of skin colour (11%),
e Other not specified side-effects (13%)
Jensen et al. o1 6 weeks e Pain increase after injection (81%)
2001
Hay et al. 1999 164 6.2% e Local skin atrophy (1.9%)
Verhaar et al. o Nil
106 12 th
1995 men
. e Post-injection pain (11%-58%).
Price et al. 1991 145 24 weeks « Skin atrophy (17%.40%)
Stahl et al. 1997 58 12 e Facial flushing (0.5%)
’ months

Arirachakaran et al. (2016) undertook a systematic review and network meta-analysis
comparing adverse events related to the use of platelet- rich plasma (PRP), autologous
blood (AB) and steroid injection in lateral epicondylitis. Compared to AB injection, PRP
and steroid injection had lower risks of having complications (RR = 0.004; 95 % ClI
0.0002, 0.09) and (RR = 0.53; 95 % CI 0.27, 1.05), respectively. PRP injection had an

approximately 10 % (RR = 0.90; 95 % Cl0.36, 1.27) lower risk than steroid injection.

Assendelft et al. (1996) in their systematic review collected the evidence on adverse
events related to steroid injections for LE. They identified 6 of the 12 RCTs that reported
adverse events. Baily & Brock (1957) described a worsening of the pain 24-48 h after the
injection in 25% of the patients, which was the same proportion as those patients who
had a local anaesthetic injection only. Haker & Lundeberg (1993) reported worsening of
the pain after injection in two of the 19 patients injected. Price et al. (1991) provided
the most extensive report on adverse effects with post-injection pain reported by 50%
of the 116 patients injected with a corticosteroid plus local anaesthetic, compared with
31% of the 29 patients injected with a local anaesthetic alone. Skin atrophy was
reported in 27% of the 116 patients treated with a corticosteroid injection compared
with 17% of the 29 patients injected with a local anaesthetic only. For the various
corticosteroid compositions, the prevalence of skin atrophy was 21% for hydrocortisone

25 mg, 30% for triamcinolone acetate (TCA) 10mg and 20% for TCA 20mg.

Claesson et al. (2016) in their systematic review and meta-analysis identified that whilst
5 of 7 studies described adverse events,

Coombes et al. (2010) in their systematic review identified that only 23 (82%) of the 28
trials involving steroid injections reported adverse events. This review indicated that

University of
South Australia

including rash, fat atrophy, and
hypopigmentation at the injection site (Lindenhovius et al. 2008; Coombes et al. 2013;
Krogh et al. 2012; Price et al. 1991; Zeisig et al. 2008), the risk was not significantly
different from placebo injections.
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there may be a site specific risk, as by comparison with placebo injection, steroid
injection had a significant RR of atrophy for Achilles and patellar tendons, but not elbow
tendons. Contrary to Claesson et al. (2016) this review concluded that post-injection
pain was reported more frequently after steroid injection than it was after placebo.
Gastrointestinal disorders, vertigo, and rash were more common after placebo injection
combined with oral NSAIDs than they were after corticosteroid injection.

The authors noted a low frequency of serious adverse events after steroid injection,
suggesting an acceptable risk. However, they cautioned that rigorous reporting of
adverse events for all trials was needed to confirm the safety of steroid injections.
Minor complications such as post-injection pain, subcutaneous atrophy, and skin
depigmentation were common, and moderate evidence of harmful effects of repeated
steroid injections was noted. However, the optimum number of doses and interval
between injections remained unknown.

Krogh et al. (2013) in a systematic review and meta-analysis assessing the comparative
effectiveness and safety of injection therapies in patients with lateral epicondylitis
identified that the most common side effect across all trials was transient pain after
injection, reported in 12 of 17 trials. Of the 8 different injection therapies examined,
only glucocorticoid and botulinum toxin were associated with drug-specific adverse
effects. Skin atrophy or loss of pigment was reported to occur in a minority of patients
in 4 of 9 trials after glucocorticoid injection.

Qian et al. (2016) presented a systematic review comparing autologous blood products
with steroid injections for LE. They also reported on adverse events and identified that
these events included:

e Temporary post-injection pain in most subjects that subsided within 2 days
(Ozturan et al. 2010)

e Discoloration at the injection site in one subject (Ozturan et al. 2010)

¢ A high rate of post-injection pain at the injection site in the ABPs group (60%)
versus the CSI group (26%), with some even lasting for several days (Dojode et al.
2012)

e Local skin atrophy in two subjects (6.6%) (Dojode et al. 2012).

e One subject experienced a minor rash, 3 had skin atrophy, and 1 had discoloration
(Krogh et al. 2012)

Smidt et al. (2002) in their SR of the effectiveness of steroid injections for LE identified 8
studies that reported on the adverse effects of steroid injections, such as facial flushes,
post injection pain and local skin atrophy (Bér et al. 1997; Baily & Brock 1957; Haker &
Lundeberg 1993; Hay et al. 1999; Saartok & Eriksson 1986; Price et al. 1991; Murley &
Lond 1954; Verhaar et al. 1996). Post injection pain (11-58%) and local skin atrophy
(17-40%) were reported in four studies, but irrespective of whether patients had
received a corticosteroid injection or control treatment (Price et al. 1991; Haker &
Lundeberg 1993; Hay et al. 1999; Saartok & Eriksson 1986). Occurrence of facial flushes
as a side-effect of steroid injections was mentioned by only one study (Bar et al. 1997).
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Our review found only one study that investigated the economic cost associated with
steroid injections for epicondylitis (Sanders et al. 2016). This was a population-based
study looking at the health utilisation and direct medical costs associated with the
treatment of LE. The study population consisted of 3,166 patients with a mean age of 47
+ 11 years of which 58% were female. Most patients had only 1 encounter for lateral
epicondylitis (n = 2,235, 71%). 33 patients underwent surgery within the first year of
their diagnosis.

The relative proportion of direct medical costs associated with treating tennis elbow
3.6 was estimated in a hypothetical cohort of 100 patients based on utilisation patterns and
Economic analysis represented patients with 2 or more physician visits for tennis elbow. The estimated
annual direct medical cost of treating this group was $80,144. In this cohort, only 4
patients would be treated surgically, but would account for 20% of medical spending
(516,000). However, the largest expense would be office visits ($25,800) and specialty
visits ($13,632), as nearly three-quarters of all patients would have seen a specialist
twice. Physiotherapy would account for 23% of spending (518,600), as nearly two-thirds
of patients would be seen 3 times by a therapist. Radiographic ($2,832) and injection
($3,280) costs accounted for a much smaller portion of direct medical spending.
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4. Recommendations

o The evidence indicates that steroid injections are effective in the short term (< 6
weeks) for reducing pain and improving function in patients with lateral
epicondylitis (Level A Recommendation).

e The evidence indicates that steroid injections are not effective in the
intermediate and longer term (> 6 weeks) for reducing pain and improving
function in patients with lateral epicondylitis (Level A Recommendation).

o The evidence indicates that physiotherapy interventions including general
active physiotherapy, exercises and iontophoresis were more effective than
steroid injections in the intermediate to long term (Level A Recommendation
based on 1x HQ SR, 1x AQ SR and 2x AQ RCT)

Summary of e The evidence indicates that autologous blood product injections are more
Recommendations effective than steroid injections, particularly in the long term (Level A
Recommendation based on 1x HQ SR, 1x AQ SR

e The evidence indicates that platelet-rich plasma (PRP) appears to provide
better longer term pain relief than steroid injections (Level C Recommendation
based on 2 x AQ RCT (AQ+))

e The evidence indicates that steroid injections are effective in the short term (<
8 weeks) for reducing pain and improving function in patients with medial
epicondylitis. (Level C Recommendation based on 2 x AQ RCT (AQ+))

e Minor complications associated with steroid injections into the elbow are not
uncommon but rarely require significant medical attention. Prevalence rates of
minor complications associated with steroid injections appeared no different
than following placebo injections. (Level A Recommendation based on 2 x SRs)

o The evidence suggests that steroid injections present a much smaller portion of
direct medical spending related to treatment of lateral epicondylitis than
physiotherapy, GP visits and specialist visits (Level D Recommendation based on
1 cohort study)
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6. Appendices

Appendix 1: Sign Checklists Used in this Review
SIGN Critical Appraisal Tool for Systematic Reviews and Meta-analyses

&

SIGN

Methodology ChecKlist 1: Systematic Reviews and Meta-analyses

SIGN gratefully acknowledges the permission received from the authors of the AMSTAR tool to base this
checklist on their work: Shea BJ, Grimshaw JM, Wells GA, Boers M, Andersson N, Hamel C,. et al..
Development of AMSTAR: a measurement tool to assess the methodological quality of systematic reviews.
BMC Medical Research Methodology 2007, 7:10 doi:10.1186/1471-2288-7-10. Available from
http.//www.biomedcentral.com/1471-2288/7/10 [cited 10 Sep 2012]

Study identification (/nclude author, title, year of publication, journal title, pages)

Guideline topic:

Key Question No:

Before completing this checklist, consider:

Is the paper relevant to key question? Analyse using PICO (Patient or Population Intervention Comparison
Outcome). IF NO reject. IF YES complete the checkilist.

Checklist completed by:

Section 1: Internal validity

In a well conducted systematic review: Does this study do it?

11 The research question is clearly defined and the Yes o No o
inclusion/ exclusion criteria must be listed in the
paper. If no reject
1.2 A comprehensive literature search is carried out. Yes O No o
Not applicable o
If no reject
1.3 At least two people should have selected studies. Yes O No o
Can’'tsay o
14 At least two people should have extracted data. Yes O No o
Can’'tsay o
1.5 The status of publication was not used as an Yes O No o
inclusion criterion.
1.6 The excluded studies are listed. Yes o No o
1.7 The relevant characteristics of the included studies Yes O No o
are provided.
1.8 The scientific quality of the included studies was Yes o No o
assessed and reported.
1.9 Was the scientific quality of the included studies used | Yes o No o
appropriately?
1.10 | Appropriate methods are used to combine the Yes O No o
individual study findings. Can'tsay o Not applicable o
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111 | The likelihood of publication bias was assessed Yes o No o
appropriately.
Not applicable o
1.12 | Conflicts of interest are declared. Yes O No o
SECTION 2: OVERALL ASSESSMENT OF THE STUDY
21 What is your overall assessment of the | High quality (++) o
methodological quality of this review? Acceptable (+) o

Low quality (-)o
Unacceptable — reject 0 o

2.2 Are the results of this study directly applicable to the | Yes o No o
patient group targeted by this guideline?
23 Notes:
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SIGN Critical Appraisal Tool for Controlled trials

@ Methodology Checklist 2: Controlled Trials
SIGN

Study identification (/nclude author, title, year of publication, journal title, pages)
Guideline topic: Key Question No: Reviewer:

Before completing this checklist, consider:

1. Is the paper a randomised controlled trial or a controlled clinical trial? If in doubt, check the
study design algorithm available from SIGN and make sure you have the correct checklist. If it is a
controlled clinical trial questions 1.2, 1.3, and 1.4 are not relevant, and the study cannot be rated
higher than 1+

2. Is the paper relevant to key question? Analyse using PICO (Patient or Population Intervention
Comparison Outcome). IF NO REJECT (give reason below). IF YES complete the checklist.

Reason for rejection: 1. Paper not relevant to key question (1 2. Other reason [ (please specify):

SECTION 1: INTERNAL VALIDITY

In a well conducted RCT study... Does this study do it?

1.1 The study addresses an appropriate and clearly focused Yes [ No I
question. Can't say O

1.2 The assignment of subjects to treatment groups is randomised. | Yes [ No [

Can't say [
1.3 An adequate concealment method is used. Yes [ No [
Can’'tsay

14 The design keeps subjects and investigators ‘blind’ about Yes [ No [
treatment allocation. Can't say [J

1.5 The treatment and control groups are similar at the start of the | Yes [ No [
trial. Can'tsay o

1.6 The only difference between groups is the treatment under Yes O No [
investigation. Can't say [J

1.7 All relevant outcomes are measured in a standard, valid and Yes [ No [

1.8 What percentage of the individuals or clusters recruited into
each treatment arm of the study dropped out before the study
was completed?

1.9 All the subjects are analysed in the groups to which they were | Yes L No [
randomly allocated (often referred to as intention to treat Can't say [ Does not apply [
analysis).

1.10 | Where the study is carried out at more than one site, results Yes L] No []
are comparable for all sites. Can'tsay  Does not apply U

SECTION 2: OVERALL ASSESSMENT OF THE STUDY

2.1 How well was the study done to minimise bias? High quality (++)O
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Code as follows: Acceptable (+)O
Low quality (-)CJ

Unacceptable — reject 0 U

22 Taking into account clinical considerations, your
evaluation of the methodology used, and the
statistical power of the study, are you certain that the
overall effect is due to the study intervention?

2.3 Are the results of this study directly applicable to the
patient group targeted by this guideline?

2.4 Notes. Summarise the authors’ conclusions. Add any comments on your own assessment of the
study, and the extent to which it answers your question and mention any areas of uncertainty raised
above.
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Appendix 2: Quality scores for systematic reviews used in this review

Reference (author, year) Question
Study Year 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 1.10 1.11 1.12 2.1 2.2

Arirachakaran et al. 2016 Y Y Y Y N N Y Y Y Y Y Y HQ(++) Y
Assendelft et al. 1996 Y Y CS Y Y Y Y Y Y Y N N HQ(++) Y
Barr et al. 2009 Y Y Y Y N Y Y Y Y Y N Y HQ(++) Y
Brinks et al. 2010 Y Y Y Y Y N Y N N NA N Y AQ(+) Y
Claesson et al. 2016 Y Y Y Y N Y Y Y Y Y Y Y HQ(++) Y
Coombes et al. 2010 Y Y Y Y Y N Y Y Y Y N Y HQ(++) Y
Dong et al. 2016 Y Y Y Y Y N Y Y Y Y N N HQ(++) Y
Elmajee et al. 2016 Y Y N N N N N CS (&) (&) N N R(0) Y
Krogh et al. 2013 Y Y Y Y Y Y Y Y Y Y N Y HQ(++) Y
Labelle et al. 1992 Y Y Y cs N N N Y Y N N Y LQ(-) Y
Nichols et al. 2005 Y Y cS CS Y N Y N N NA N N LQ(-) Y
Nimgade et al. 2005 Y Y N N N Y Y Y N N N AQ(+) Y
Olaussen et al. 2013 Y Y Y Y Y Y Y Y Y Y N Y HQ(++) Y
Qian et al. 2016 Y Y Y Y N Y Y Y Y Y Y Y HQ(++) Y
Rodriguez 2014 Y Y cs cs N N N Y Y N N N LQ(-) Y
Sayegh & Strauch 2014 Y Y CS (o Y N Y Y Y Y Y Y AQ(+) Y
Sirico et al. 2016 Y Y Y CS N Y Y Y Y Y N Y AQ(+) Y
Smidt et al. 2002 Y Y Y Y Y N Y Y Y NA Y Y HQ(++) Y
Tsikopoulos et al. 2016 Y Y Y Y Y Y Y Y Y Y Y Y HQ(++) Y
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Appendix 3: Data extraction for systematic reviews included in this review

Author and SIGN Approach Studies Outcome Conclusions Evidence
year Score (patient No) 2| 3 Grade
Autologous blood injection (ABI) sig. better than CSI for all outcomes 1{o0fo0 1
(Pain, DASH, PRTEE, PPT)
Arirachakaran et al. (2016) HQ(++) Steroid injection 6 RCTs; Pa.in, Disability, Platelet-rich plasma (PRP) sig. better than CSI for pain and disability 1lolo 1
(n=NS) Functional movement| (DASH).
AB injection has a higher risk of adverse effects, with a relative risk of 1.78 11o0lo 1
(1.00, 3.17), when compared to CS.
12 RCTs The pooled analysis indicated short-term effectiveness (2-6 weeks):
Assendelft et al. (1996) HQ(++) Steroid injection (n=NS) Treatment success pooled odds ratio (OR) = 0. 15 [95% confidence interval (Cl) 0. 10-0.231). 1]111|0 1+
At longer term follow-up, no difference could be detected.
Steroid injection vs 5 RCTs: . . Large effect sizes in favour of CSI at short-term (< 6weeks) follow-up 1{0fO0 1
Barr et al. (2009) HQ(++) Physiotherapy (n=597) Pain-free grip strength| Medium-large effect in favour of physiotherapy at intermediate and long- 11olo 1
term follow-up.
Difficult to accurately quantify the incidence of adverse effects after extra-
S 9RCTs, 1 articular corticosteroid injection. The minor adverse events effects ranged
Brinks et al. (2010) AQ(+) Steroid injections Prospective Adverse Events from skin rash to flushing and disturbed menstrual pattern. Increased pain 1{1]0 1
(general) trial; (n=1092) or steroid flare after injection was reported in 19 studies. After extra-
’ articular injection, the incidence of major adverse events ranged from 0-
5.8% and that of minor adverse events from 0-81%.
Pain intensity was slightly, but significantly, lower 1 month, but not 3
months, after steroid injection compared to placebo. There were no 11110 1+
Claesson et al. (2016) HQ(++) Steroid injections 7 RCTs Pain, DASH, Grip significant differences in grip strength or Disabilities of the Arm, Shoulder,
(n=530) strength and Hand score at any time point.
No difference in pain intensity 6 months after injection of corticosteroids 11110 14
or placebo.
Steroid injection had a large effect (defined as SMD>0-8) on reduction of 11olo 1
12 RCTs: Pain, function, overall | pain compared with no intervention in the short term (SMD 1-44,
Coombes et al. (2010) HQ(++) Steroid injection (n= NS)’ improvement, adverse| 95% Cl 1-:17-1-71, p<0-0001)
events No intervention was favoured at intermediate term (-0-40, —0-67 to —0-14, 110 1
p<0-003) and long term (—0-31, —0-61 to —0-01, p=0-05).
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Author and SIGN Approach Studies Outcome Conclusions Evidence Grade
year Score (patient No) 213]|4
Dong et al. (2016) HQ(++) | Injection therapies 27 RCTs Pain Steroid injections cannot b.e r.ecomrrllended as treatment for LE, as effects 11110 1+
over 6 months are not statistically different from placebo
Corticosteroid injections failed to demonstrate long-lasting significant ol1lo 1-
7 RCTs clinical effects in chronic LE.
Elmajee et al. (2016) R(0) Injection therapies (n=504) Pain PRP and ABI were shown to have a better, more progressive and
increasing effect from 6 months to one year following the injections of1]0 1-
compared to steroids
9 RCTs: Pooled results (SMD [95% confidence interval]) showed that beyond 8 11110 1+
Krogh et al. (2013) HQ(++) | Injection therapies ¢ Pain, adverse events | weeks, glucocorticoid injection was no more effective than placebo (20.04
(n=301)
[20.45 to 0.35]), .
5 RCTs Most studies suggested a positive therapeutic effect for steroid injections, ol1lo 1
Labelle et al. (1992) LQ(-) Treatment of LE (n=335) Pain the very low scores and some conflicting results make further
investigations mandatory.
Nichols et al. (2005) La() Srt:;?ol(rjitlcjlzitelg;’ CZeRrCeT:é)rlt; Complications and 18..74% (119/635 patieths) _of Elbow CSI experienced complications. Only ol1lo 1
. o adverse events minor treatment complications reported.
epicondylitis (n=635)
Nimgade et al. (2005) AQ(+) Steroid injection vs 11 RCTs; Overall patient gc:;tcl)f‘ct):]i(;rmd injections appeared to be effective in the short term (up to 1)11|1 1+
physio vs rest (n=930) improvement In the long term, active physiotherapy outperformed injections 1]1]0]0 1-
Corticosteroid injection gave a short-term reduction in pain versus no 11111 144
intervention or NSAID drugs (SMD -1.43, 95% Cl -1.64 to -1.23).
At intermediate follow-up, there was an increase in pain (SMD 0.32, 95%
Steroid injection vs 8 RCTs; Overall improvement, | Cl10.13 to 0.51), reduction in grip strength (SMD -0.48, 95% Cl -0.73 to
Olaussen etal. (2013) HQ(++) physio (n=925) pain, grip strength -0.24) and negative effect on the overall improvement effect (RR 0.66 o 1+
(0.53 t0 0.81)).
Long-term follow-up no difference on overall improvement or grip
L. . . 11011 1+
strength, and conflicting evidence for pain
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Author and SIGN Studi Evidence
uthoran Approach .u fes Outcome Conclusions Grade
year Score (patient No) 11213 |4
Steroid injections appear to be superior to autologous blood product
Steroid injection Pain, grip strength, | . . . y . pp_ . P & P 111(1]0 1+
. 10 RCTs; . injections for pain relief in the short term
Qian et al. (2016) HQ(++) vs. autologous function, ROM, - - —
(n=509) L In the intermediate and long term autologous blood product injections were
blood products disability . . . 11|11 1++
better than steroid injections for pain and function
Corticosteroid injections are an effective short-term intervention for reducing
o pain and improving function in patients with LE, but lack evidence of oj[0|1]0 1-
. Steroid |nject_|on 5 SRs, 6 RCTs; . ) intermediate or long term effects
Rodriguez (2014) LQ(-) vs. platelet rich (n= NS) Pain, Function
plasma injection - Platelet-rich plasma (PRP) was been shown to be more effective than steroid ololilo 1-
injections, providing longer positive results with a lower recurrence rate.
Pain, Function, Lack of intermediate & long-term benefits to nonsurgical treatment
Steroid 7 RCTs; N = Disability, Gri compared with placebo/observation 0jo0jojo 1-
Sayegh & Strauch (2015) AQ(+) T P Y, brip P P
injection 316 Strength, Escape . .
CSls not examined separately; part of nonsurgical treatment group 0o|(0|0]|O 1-
treatment
Steroid Steroid injections resulted in reduced VAS scores in the short term 110lo0 1
L injection vs. 4 RCTs .
Sirico et al. (2016) AQ(+) ! _ Pain No differences between steroid injections or ABS in the intermediate or long
autologous (n=218) 11110 1+
blood products term
Pain, global Corticosteroid injections appeared to be effective in the short term (up to 6
Steroid improvement, weeks). 01111 1+
Smidt et al. (2002) HQ (++) L 13 RCTs; N = function, grip
injection strength, return No beneficial effects were found for intermediate or long-term follow-up. ol1l1]1 1+
to work
Steroid . Steroid better than autologous whole blood for pain relief in short term, ie
L Pain, assessment 1/10/|0 1
. injection vs 6 RCTs; N =NS . less than 6 weeks (SMD 0.51, 95%Cl: -0.04 to 1.06).
Tsikopoulos et al. (2016) HQ(++) of composite - - —— -
Autologous Autologous whole blood better than steroid for pain relief in intermediate
outcomes . 1({0]0 1
Whole Blood and longer term, ie greater than 8 weeks
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Appendix 4: RCTs within the systematic reviews used in this study
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Baily & Brock 1957

Murley & Lond 1954

Freeland & Gribble 1954

x |x [x [x

Hughes and Currey 1969

Clarke and Woodland 1975

Day et al. 1978

Brattberg 1983

x [x [x [x [x
x
x
x

Kivi 1983

Saartok & Eriksson 1986 X X X X

Halle et al. 1986 X X

Price et al. 1991 X X X X X X X X X

Verhaar 1992 X

Haker & Lundeberg 1993 X X X

Akermark et al. 1995 X X

Verhaar et al. 1996 X X

Bar et al. 1997 X

Erturk et al. 1997 X

Stahl and Kaufman 1997

Oksenberg et al. 1998 X

X |X |X |X |X |Xx

Hay et al. 1999 X X X X X

Jensen 2001 X

Newcomer et al. 2001 X X X X

x

Smidt et al. 2002 X X X X X X

Runeson & Haker 2002 X

Wang 2003 X

Bisset et al. 2003, X

Selvanetti et al. 2003 X

Martinez -Silvestrini et al. 2005 X

Wong et al. 2005 X

Bisset et al. 2006 X X X X

Uzunca et al. 2007 X

Placzek et al. 2007 X

Stahl 1997 X

Tonks et al. 2007 X X X

x
x

Lindenhovius et al. 2008 X X X

x

Scarpone et al. 2008

Zeisig 2008 X

Toker et al. 2008 X

Dogramaci et al. 2009 X

Espandar et al. 2010

Kazemi et al. 2010

Lin et al. 2010

Ozturan et al. 2010

x [x |x |Xx
XX [X|X|[X|X

Peerbooms et al. 2010

Coombes,et al. 2010 X X

Petrella etal. 2010 X

Gosens et al. 2011 X X

Thanasas et al. 2011 X

Peterson et al. 2011 X

Wolf etal. 2011 X X X X X X

Priteo-Lucena et al. 2012

Sheth et al. 2012 X

Dojode 2012 X X X

Omar etal. 2012

Coombes et al. 2013 X X

Jindal et al. 2013

XXX |X

Krogh et al. 2012 X X X X

Singh et al. 2013

x

Mardani-Kivi et al. 2013 X

x

Rabago et al. 2013

Stenhouse et al. 2013 X

Arik et al. 2014 X X X

Gautam et al. 2015 X X

Inklebarger and Clarke 2015
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Appendix 5: Quality scores for randomised controlled trials used in this review

Reference (author, year) Questions
Study Year 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 1.10 2.1 2.2 23
Bellapianta et al. 2011 Y CS N N CS Y Y 38.7% N NA LQ(-) Y Y

2.4

No studies have directly compared the peppered-injection technique to the single injection technique. Our results suggest that patient outcome is improved
with the single injection

Beyazal & Devrimsel

2055 | v e | N | N | N [ v [ v [ nw | N | NA | a0 | Y |y

2.4

Both the extracorporeal shock wave therapy and steroid injection were safe and effective in the treatment of lateral epicondylitis. However, extracorporeal
shock wave therapy demonstrated better outcomes than steroid injection at the long-term follow-up.

Carayannopoulos et al.

2010 | vy | v | v | v | N | v | v | 2006 | N | NA | Aq® | y |y

Both prolotherapy and corticosteroid therapy were generally well tolerated and appeared to provide benefit of long duration, although the study lacked

2.4 - .
sufficient power to draw conclusions.
Gunduz 2012 | vy |y v | v | v |~ | v | N | N | N A ]| v | v
24 Our results have shown that pain and grip strength of LE patients improved after physical therapy, injection, and ESWT; however, those changes were not

reflected to ultrasonographic findings

Kiigiiksen et al.

2013 | vy | vy | v | v | v | ¢ | v | 609% | N | NA |Aa®) | Y | ¥

24

Both MET and CSl improved measures of strength, pain, and function compared to baseline, however CSI was more effective in the short term (>6wks) while
MET scored more highly for the long term (<52wks)

Lebiedzinskietal. |2015 | v | v | v | N | N | ¢ | vy | N | N [ N | M) | Y Y
24 ACP better at 12 months; CSI has more rapid improvement. Therapeutic effect is longer lasting in ACP group.
Murtezani et al. 2015 | vy | v | v | v | v | N | v | 183 | N | NA | AQ® | y |y
24 Our results suggest that ultrasound therapy and exercise are beneficial in the treatment of tennis elbow
Stefanou et al. 2012 | vy |e | e | N | v | v | v | 188% | N | NA | AQ®) | y |y

Dexamethasone via iontophoresis produced sig. short-term benefits for grip strength and RTW. This study suggests that this iontophoresis technique for delivery

2.4 of corticosteroid may be considered a treatment option for patients with lateral epicondylitis
Tahririan et al. 2014 | vy | v | vy | vy | v | ¢ | v | 126% | N | NA |HQH) | Y |y
24 CSl sig. pain reduction in short term, no benefit in comparison to control by 24th week
Weerakul&Galassi 2012 | Y [c | e | N | v | v | v | 71% | N | NA | AQ®) | Y Y
Page| 60

University of
South Australia




International Centre for
Systematic Review: Allied Health Evidence

Injection of Steroid to the Elbow

Reference (author, year) Questions
Study Year | 11 |12 13 | 14 | 15 | 16 | 17 | 18 | 19 | 110 | 21 | 2.2 | 23
24 The use of 5 mg triamcinolone was comparable to 10 mg triamcinolone injected locally to treatment of lateral epicondylitis.
Yadav 2055 | v e | e | N | v [ v | v | 769% | N | NA | AQ@) | Y | Y
24 PRP and CSI both are effective in the treatment of lateral epicondylitis. However, PRP is a superior treatment option for longer duration efficacy.
Guo et al. 2086 | vy | v | vy | vy | v [ v | v | 1612 | N | NA |HQ#) | Y Y
24 Injections with the Botox and with steroid effectively reduced pain and improved upper limb function in patients with lateral epicondylalgia for at
) least 16 weeks. The onset of effect was earlier in the Steroid and Botox-Epic groups than in the Botox-Tend group.
Khaliq et al. 2055 | v | v ] e | e | v [ e | v [ w | N | NA | a0 | Y y
24 PRP is an effective alternate to corticosteroid in the treatment of lateral epicondylitis (tennis elbow).
Palacio et al. 2086 | vy | v|] vy | vy | ¢ | e | v [ w~w | N | NA | a0 | Y |y
24 At a significance level of 5%, there was no evidence that PRP was more effective than CSI, or vice-versa, when assessed using the DASH and PRTEE

guestionnaires

Bahari et al. 2003 | vy e | ¢ | N | Y [ v | vy | N | N | NA | Q0 | Y |y

CSI had short-term benefits; not recommended for medial epicondylitis. Control (NSAIDS, splinting, physiotherapy) provides best conservative approach.

2.4 Sl near a sensitive nerve (ulnar nerve) is not justified.
Stahl & Kaufman 1997 | vy | vy [ vy | vy | vy | ¢ | ¥y | o000% | NA | NA | AQ(+) | Y |y
24 The local injection of steroids provides only short-term benefits in the treatment of medial epicondylitis.
Ahmed et al. 2012 Y Y N Y (&) N Y NR N NA LQ(-) Y Y
24 In patients with tennis elbow, the use of local steroid injection in combination with topical and oral NSAIDs is superior to the use of combination of topical and

oral NSAIDs. Better results with combination therapy using local steroid injection may be limited to the short term.
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Appendix 6: Data extraction for randomised controlled trials used in this review

Study Subjects - - Intervention Comparator Outcome measures Time Results
N= | Age Diagnosis
Bellapiantaetal. | 19 | NR Acute Triamcinolone Peppering vs Pain (VAS), Grip Baseline and | Single injections performed better than
(2011) symptomatic | (10mg) + Lidocaine | single Strength, DASH 10 wks peppering
lateral injection
epicondylitis
(<6 months);
Beyazal & 64 | 26-57 Lateral Methylprednisolon | ESWT Pain (VAS, McGill Baseline, 4 & | ¢ ESWT better results across all outcome
Devrimsel (2015) epicondylitis e acetate (20mg) + pain Q), Grip strength | 12 wks measures than steroid injections
prilocaine
Carayannopoulos | 24 18-75 Lateral Methylprednisolon | Prolotherapy Pain (VAS), Grip Baseline, 1, e No significant differences between the
etal. (2011) epicondiliitis e acetate 40mg + Strength, DASH 3, 6 mths; prolotherapy and the corticosteroid group
(3/12to 2 procaine for change in VAS, QVAS, or DASH. Both
years) improved from baseline
Gunduz (2012) 59 | 43-46 Pain lateral Methylprednisolon | Physiotherapy | Pain (VAS), Grip Baseline, 1, e All treatment improved similarly
elbow < 3 e acetate 20mg + and ESWT Strength, 3, 6 mths
months procaine
Kiiciiksen et al. | 82 18-72 Pain lateral Triamcinolone Muscle energy | Pain (VAS), Grip Baseline, 6, e Both MET and CSI improved measures of
(2013) elbow >3 40mg + lidocaine technique Strength, DASH 26,52 wks strength, pain, and function compared to
months baseline, however CSI was more effective in
the short term (>6wks) while MET scored
more highly for the long term (<52wks)
Lebiedzinski et 120 | 21-96 Acute Betamethasone autologous Pain, DASH baseline, e ACP better at 12 months; CSI has more rapid
al. (2015) symptomatic 10mg + lidocaine conditioned 6wks, 6 & 12 improvement. Therapeutic effect is longer
lateral plasma mths lasting in ACP group.
epicondylitis
(<6 weeks);
Murtezani et al. 60 | >18yrs | Lateral Triamcinolone Exercise and Pain (VAS) PRTEE Baseline, e Exercise group sig. improvements across all
(2015) epicondylitis acetonide 10mg + Ultrasound score, Grip strength 6wk, 12 wk outcome measures compared to CSI @ 12wks
(<3/12) lidocaine
Stefanou et al. 101 | 18-71 Lateral Dexamethasone or | Dexamethaso | PRTEE score, Grip Baseline, 8 e By 6-month all groups had equivalent
(2012) epicondylitis triamcinolone ne (10mg)via strength, work status | weeks, 6 significant results for all measured outcomes.
(> 2 years) 10mg iontophoresis months
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The iontophoresis patients had statistically
significant improvement in grip strength at 8
weeks. They were also more likely to get back
to work without restriction at 8 weeks.

Tahririan et al. 78 32-65 Acute Depomedrol control +/- Pain (VAS), Oxford Baseline, 2, CSl sig. pain reduction in short term,
(2014) symptomatic | (40mg) splinting Elbow Scal 4, & 24 wks No benefit in comparison to control by 24th
lateral week
epicondylitis
(<6 weeks);
Weerakul & 112 | 46 Lateral High dose Low dose Pain (VAS) grip Baseline & There were no statistically significant in terms
Galassi (2012) epicondylitis Triamcinolone Triamcinolone | strength 12 wks of patient satisfaction, pain score, tenderness
10mg + lidocaine 5mg + at lateral epicondyle, grip strength and
lidocaine adverse effect rate
Yadav (2015) 65 | 21-60 Lateral Methylprednisolon | Platelet-rich Pain (VAS), Grip Baseline, 15 PRP and CSI both are effective in the
epicondiliitis e 40mg plasma Strength, DASH days, 1 & 3 treatment of lateral epicondylitis. However,
(<6/12) mths PRP is a superior treatment option for longer
duration efficacy.
Ahmed et al. 60 | >18 Lateral Triamcinolone Topical and Pain (VAS) Baseline In patients with LE, the use of local steroid
(2012) epicondiliitis 20mg + Lidocaine oral NSAID 6/52,12/52 injection in combination with topical and oral
(<3/12) NSAIDs is superior to the use of combination
of topical and oral NSAIDs. Better results with
combination therapy using local steroid
injection may be limited to the short term.
Guo et al. (2016) | 26 | Ave Lateral triamcinolone Botox Pain (VAS), Grip Baseline, 4, At 4 weeks Steroids were superior to the
51yrs epicondiliitis acetonide 40mg Strength, PRTEE 8,12,and 16 Botox injection at the tender point in
(>6/12) weeks improvement on the visual analogue scale

(p=0.006), grip strength (p=0.03) and Patient-
Rated Tennis Elbow Evaluation (p=0.02).
However, these differences were not
observed at the 8-, 12-, and 16-week follow-
ups.

There was no significant difference between
the Steroid and Botox to the enthesis groups.
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Palacio et al. 60 | 22-85 Lateral Dexamethasone platelet-rich DASH, PRTEE Baseline, 3 At a significance level of 5%, there was no
(2016) epicondylitis 3ml plasma (PRP) months, 6 evidence that one treatment was more
months effective than another, when assessed using
the DASH and PRTEE questionnaires.
Khaliq et al. 102 Lateral methylprednisolon | platelet-rich Pain (VAS) Baseline, 3 PRP more effective in reducing pain at 3
(2015) epicondylitis e acetate 2ml + plasma (PRP) weeks weeks than steroid injection.
xylocaine 1ml
Bahari et al. 38 | mean Medial Methylprednisolon Saline + 1ml Nirschl and Pettrone | Baseline, 2, The severity of pain in both groups was same
(2003) 42.55 epicondylitis e, 40mg + 1ml Lidocaine grading 0 - 4 severity | 4, & 12 before the treatment and there was no
& 42.7 Lidocaine of pain months significant difference between the two
groups. The difference in pain score between
the two groups at 2 months was statistically
significant (p = 0.01). At 4 months, the mean
pain scores in the two groups were similar (p
=0.673) and there were no significant
differences between the two groups at 12
months (p = 0.942, Mann-Witney test)
Stahl & Kaufman | 58 | 43(1.2 | Medial Methylprednisolon | platelet-rich Nirschl and Pettrone | Baseline, 6 Experimental group sig. less pain than control
(1997) 2) epicondylitis e, 40mg+ 1ml plasma (PRP) grading 0 - 4 severity | week, 3 & 12 group at 6 wks on Nirschl & Pettrone, but
years Lidocaine of pain; VAS months groups did not differ at 3 & 12 mths. No

difference on VAS for any time point.
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