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Supplemental Appendix

Literature Search, with MeSH terms

1. Indications; choice of steroid; comparison of steroids: John FitzGerald, MD, PhD

2. Frequency of injections; annual cumulative dose: Dmitri Souza, MD; John FitzGerald, MD,
PhD

3. Role of fluoroscopy and ultrasound: Ameet Nagpal, MD, MS, MEd, MBA; Dmitri Souza,
MD; Honorio T. Benzon, MD

4. Shoulder joint injections: Maxim S. Eckmann, MD

5. Shoulder joint injections: Glenohumeral instability; Scapulothoracic articulation disorders;
Glenohumeral joint; Tendinitis of the long head of the biceps: Honorio T. Benzon, MD

6. Hip injections: Dmitri Souza, MD

7. Greater trochanteric pain syndrome: Greater trochanteric pain syndrome; Greater trochanteric
bursitis; Gluteus medius/minimus tendinopathy; Snapping hip syndrome; Iliotibial band friction
syndrome: Honorio T. Benzon, MD

8. Knee injections: David A. Provenzano, MD

9. Small joints: Ameet Nagpal, MD, MS, MEd, MBA

10. Postinjection protocols: Ameet Nagpal, MD, MS, MEd, MBA

11. Safety, adverse events, monitoring: Christine L. Hunt, DO; John FitzGerald, MD, PhD

12. Pharmacokinetics of joint steroid injections: Honorio T. Benzon, MD

Interval between steroid injections (frequency of injections) and annual cumulative dose
Dmitri Souza, MD

John Fitzgerald, MD

Index Used for Search: PubMed

Search: (steroid) AND (intraarticular) AND (injection) AND (frequency)

("steroidal"[ All Fields] OR "steroidals"[ All Fields] OR "steroidic"[All Fields] OR
"steroids"[MeSH Terms] OR "steroids"[All Fields] OR "steroid"[All Fields]) AND ("injections,
intra articular"[MeSH Terms] OR ("injections"[ All Fields] AND "intra articular"[All Fields]) OR
"intra-articular injections"[ All Fields] OR ("intraarticular"[All Fields] AND "injection"[All
Fields]) OR "intraarticular injection"[ All Fields]) AND ("epidemiology"[MeSH Subheading] OR
"epidemiology"[All Fields] OR "frequency"[All Fields] OR "epidemiology"[MeSH Terms] OR
"frequence"[All Fields] OR "frequences"[ All Fields] OR "frequencies"[All Fields])
Translations

steroid: "steroidal"[ All Fields] OR "steroidals"[ All Fields] OR "steroidic"[All Fields] OR
"steroids"[MeSH Terms] OR "steroids"[All Fields] OR "steroid"[All Fields]

intraarticular injection: "injections, intra-articular"[MeSH Terms] OR ("injections"[All Fields]
AND "intra-articular"[ All Fields]) OR "intra-articular injections"[All Fields] OR
("intraarticular"[ All Fields] AND "injection"[All Fields]) OR "intraarticular injection"[All
Fields]

frequency: "epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "frequency"[All
Fields] OR "epidemiology"[MeSH Terms] OR "frequence"[ All Fields] OR "frequences"[All
Fields] OR "frequencies"[All Fields]

Number of Initial Results: 190

Number Included After Screening: 23

Benzon HT, et al. Reg Anesth Pain Med 2025;0:1-28. doi: 10.1136/rapm-2024-105656



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Reg Anesth Pain Med

109

Role of fluoroscopy, ultrasound, and contrast media in minimizing side effects and
maximizing outcomes
Ameet Nagpal, MD, MS, MEd, MBA
Dmitri Souza, MD
Index Used for Search: PubMed
Search Terms Used: steroids, joint, injections, side effects, imaging
("steroidal"[All Fields] OR "steroidals"[All Fields] OR "steroidic"[All Fields] OR
"steroids"[MeSH Terms] OR "steroids"[All Fields] OR "steroid"[All Fields]) AND ("joint s"[All
Fields] OR "joints"[MeSH Terms] OR "joints"[All Fields] OR "joint"[All Fields]) AND
("inject"[All Fields] OR "injectability"[All Fields] OR "injectant"[All Fields] OR
"injectants"[All Fields] OR "injectate"[All Fields] OR "injectates"[ All Fields] OR "injected"[All
Fields] OR "injectible"[ All Fields] OR "injectibles"[All Fields] OR "injecting"[All Fields] OR
"injections"[MeSH Terms] OR "injections"[All Fields] OR "injectable"[All Fields] OR
"injectables"[All Fields] OR "injection"[All Fields] OR "injects"[All Fields]) AND ("adverse
effects"[MeSH Subheading] OR ("adverse"[All Fields] AND "effects"[All Fields]) OR "adverse
effects"[All Fields] OR ("side"[All Fields] AND "effects"[All Fields]) OR "side effects"[All
Fields]) AND ("image"[All Fields] OR "image s"[All Fields] OR "imaged"[All Fields] OR
"imager"[All Fields] OR "imager s"[All Fields] OR "imagers"[All Fields] OR "images"[All
Fields] OR "imaging"[All Fields] OR "imaging s"[All Fields] OR "imagings"[All Fields])
Translations

steroid: "steroidal"[All Fields] OR "steroidals"[All Fields] OR "steroidic"[All Fields] OR
"steroids"[MeSH Terms] OR "steroids"[All Fields] OR "steroid"[All Fields]

joint: "joint's"[All Fields] OR "joints"[MeSH Terms] OR "joints"[All Fields] OR
"joint"[All Fields]

injections: "inject"[All Fields] OR "injectability"[ All Fields] OR "injectant"[ All Fields]
OR "injectants"[All Fields] OR "injectate"[All Fields] OR "injectates"[ All Fields] OR
"injected"[All Fields] OR "injectible"[All Fields] OR "injectibles"[All Fields] OR "injecting"[All
Fields] OR "injections"[MeSH Terms] OR "injections"[All Fields] OR "injectable"[All Fields]
OR "injectables"[All Fields] OR "injection"[ All Fields] OR "injects"[All Fields]

side effects: "adverse effects"[Subheading] OR ("adverse"[All Fields] AND "effects"[All
Fields]) OR "adverse effects"[All Fields] OR ("side"[All Fields] AND "effects"[All Fields]) OR
"side effects"[All Fields]

imaging: "image"[All Fields] OR "image's"[All Fields] OR "imaged"[All Fields] OR
"imager"[All Fields] OR "imager's"[All Fields] OR "imagers"[All Fields] OR "images"[All
Fields] OR "imaging"[All Fields] OR "imaging's"[All Fields] OR "imagings"[All Fields]
Number of Initial Results: 153
Number Included After Screening: 21
Additional items from references: 18

Shoulder Joint Steroid Injection Technique for the Treatment of Acute and Chronic
Shoulder Pain

Maxim S. Eckmann, MD

Index Used for Search: PubMed

Search Terms Used:

((steroids OR Corticosteroids OR Adrenal Cortex Hormones OR Cortisone OR Dexamethasone
OR prednisolone OR Glucocorticoids OR methylprednisolone OR betamethasone) AND
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(injection OR injectable)) AND ((shoulder or glenohumeral or subacromial or subdeltoid or
acromioclavicular or (frozen shoulder)) AND (english[Filter])) NOT (radiofrequency OR surgery
OR animal OR knee OR elbow OR hip OR epicondyle OR hand OR botulinum) — Article Types
applied: Meta-Analysis, Randomized Controlled Trial, Systematic Review; Additional Filters —
10 years

Number of Initial Results: 63

Number Included After Screening: 34

Additional background references: 2

Shoulder joint injections: Glenohumeral joint; Tendinitis of the long head of the biceps
Honorio T. Benzon, MD

Glenohumeral instability

PUBMED, MeSH: “Pain from and treatment of glenohumeral instability”

Results: 458 articles

Used: 4

Scapulothoracic articulation

PUBMED, MeSH: “Pain from and treatment of scapulothoracic disorders”
Results: 115 articles

Used: 5

Glenohumeral joint

PUBMED, MeSH: “CSI into the glenohumeral joint”

Results: 492 articles

PUBMED, MeSH: “CSI into the glenohumeral joint from arthritis”
Results: 127 articles

Used: 10

Tendinitis of the long head of the biceps
PUBMED, MeSH: “CSI into the biceps tendon”
Results: 53 articles

Used: 10

Steroid Injection for the Treatment of Musculoskeletal Elbow Pain

Christine L. Hunt, DO

Data Sources and Search Strategies

A comprehensive search of several databases from each database's inception to August 10th,
2021, any language, was conducted. The databases included Ovid MEDLINE(R) and Epub
Ahead of Print, In-Process & Other Non-Indexed Citations, and Daily, Ovid EMBASE, Ovid
Cochrane Central Register of Controlled Trials, and Ovid Cochrane Database of Systematic
Reviews. The search strategy was designed and conducted by an experienced librarian with input
from the study's principal investigator. Controlled vocabulary supplemented with keywords was
used to search for studies of safety of injected steroids in patient elbows. The actual strategy
listing all search terms used and how they are combined is available in the appendix. The review

Benzon HT, et al. Reg Anesth Pain Med 2025;0:1-28. doi: 10.1136/rapm-2024-105656



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Reg Anesth Pain Med

111

was then focused to studies published after the year 2000 in order to capture data most relevant
to contemporary practice.

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials July 2021, EBM
Reviews - Cochrane Database of Systematic Reviews 2005 to August 4, 2021, Embase 1974 to
2021 August 09, Ovid MEDLINE(R) and Epub Ahead of Print, In-Process, In-Data-Review &
Other Non-Indexed Citations and Daily 1946 to August 09, 2021

Search Strategy:

# Searches Results
1 exp Adrenal Cortex Hormones/ 1415037
2 exp corticosteroid/ 1386716
3 exp corticosteroid therapy/ 51008

("adrenal cortex hormone*" or "adrenal cortex steroid*" or "adrenal cortical
hormone*" or "adrenal cortical steroid*" or "adrenal steroid*" or "adreno cortical
steroid*" or "adreno corticosteroid*" or "adrenocortical hormone*" or
"adrenocortical steroid*" or adrenocorticosteroid* or adreson or alclometasone or
aldosterone or algestone or "algestone acetonide" or amcinonide or amelometasone
or beclometasone or budesonide or butixocort or chloroprednisone or ciclesonide
or ciprocinonide or clioquinol or clobetasol or clobetasone or clocortolone or
cloprednol or "cortical steroid*" or corticalsteroid* or "cortico steroid*" or
corticoid* or corticosteroid* or corticosterone or corticotherap* or cortifair or
cortisol or cortisone or cortivazol or cortril or deflazacort or dehydrocorticosterone
or dehydrocortisone or deoxycorticosterone or dermocorticosteroid* or
dexamethasone or diflorasone or diflucortolone or difluprednate or domoprednate
or drocinonide or dutimelan or epicortisol or "etiprednol dicloacetate” or
fluclorolone or fludrocortisone or fludroxycortide or flumetasone or flumoxonide
or flunisolide or fluocinolone or fluocinonide or fluocortin or fluocortolone or

4 fluorometholone or fluprednidene or fluprednisolone or fluticasone or formocortal 1519577
or "formoterol fumarate" or Glucocorticoid* or glucocorticoidsteroid* or
glucocorticosteroid* or glucocortoid* or glycocorticoid* or glycocorticosteroid* or
halcinonide or halometasone or halopredone or hydrocortisone or "hydroxy
norcorticosterone" or hydroxycorticoid* or hydroxycorticosteroid* or
hydroxycorticosterone or hydroxydeoxycorticosterone or hydroxyhydrocortisone
or "icometasone enbutate" or isoflupredone or itrocinonide or "locicortolone
dicibate" or "lorinden a" or "lorinden t" or loteprednol or mazipredone or
medrysone or meprednisone or mineralcorticosteroid* or mineralocorticosteroid*
or minerocorticoid* or "mometasone furoate" or nicocortonide or nivacortol or
nordeoxycorticosterone or oropivalone or oxohydrocortisone or oxycorticosteroid*
or paramethasone or prednisolone or prednisone or pregnenolone or procinonide or
promestriene or resocortol or rimexolone or rofleponide or steroid* or
tetrahydrodeoxycorticosterone or ticabesone or timobesone or tipredane or
tixocortol or triamcinolone or "ulobetasol propionate" or uniderm or
zoticasone).ti,ab,kw.

5 lor2or3or4 2139085
exp injection/ 481890
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7 (injectable* or injection®).ti,ab,kw. 1510023
8 6or7 1715788
9 5and8 128358
10 exp Elbow/ or exp Elbow Joint/ 40666
11 exp Elbow Tendinopathy/ 5750
12 exp Arthroplasty, Replacement, Elbow/ 555
13 elbow.ti,ab,kw. 80294
1410 or 11 or 12 or 13 93460
159 and 14 1807
16 (safe or safety).ti,ab,kw. 2489594
17 15 and 16 197

("consensus development” or "consensus statement" or "expert consensus" or
"consensus document" or "consensus recommendation*" or "consensus report" or
"Delphi consensus" or "consensus study" or "consensus workshop report" or (meta
adj analys*) or metaanalys* or (systematic* adj3 review*) or guideline* or
(control* adj3 study) or (control* adj3 trial) or (randomized adj3 study) or
(randomized adj3 trial) or (randomised adj3 study) or (randomised adj3 trial) or
"pragmatic clinical trial" or (random* adj1 allocat*) or (doubl* adj blind*) or
(doubl* adj mask*) or (singl* adj blind*) or (singl* adj mask*) or (tripl* adj
blind*) or (tripl* adj mask*®) or (trebl* adj blind*) or (trebl* adj mask*) or "latin
square" or placebo* or nocebo* or multivariate or "comparative study" or
"comparative survey" or "comparative analysis" or (intervention* adj2 study) or
(intervention* adj2 trial) or "cross-sectional study" or "cross-sectional analysis" or
"cross-sectional survey" or "cross-sectional design" or "prevalence study" or
"prevalence analysis" or "prevalence survey" or "disease frequency study" or
"disease frequency analysis" or "disease frequency survey" or cohort* or
"longitudinal study" or "longitudinal survey" or "longitudinal analysis" or

18 "longitudinal evaluation" or longitudinal* or ((retrospective or "ex post facto") adj3 26782777
(study or survey or analysis or design)) or retrospectiv* or "prospective study" or
"prospective survey" or "prospective analysis" or prospectiv* or "concurrent study
or "concurrent survey" or "concurrent analysis" or (("follow-up" or followup) adj
(stud* or survey or analysis)) or ((observation or observational) adj (study or
survey or analysis)) or "case study" or "case series" or "clinical series" or "case
studies" or "clinical study" or "clinical trial" or (("phase 0" or "phase 1" or "phase
I" or "phase 2" or "phase 11" or "phase 3" or "phase III" or "phase 4" or "phase IV")
adj5 (trial or study)) or "evaluation study" or "evaluation survey" or "evaluation
analysis" or "case control study" or "case base study" or "case referrent study" or
"case referent study" or "case referent study" or "case compeer study" or "case
comparison study" or "matched case control" or "multicenter study" or "multi-
center study" or "odds ratio" or "confidence interval" or (hazard* adj (model* or
analys* or regression or ratio or ratios)) or "Cox model" or "Cox multivariate
analyses" or "Cox multivariate analysis" or "Cox regression" or "Cox survival
analyses" or "Cox survival analysis" or "Cox survival model" or "change analysis"
or ((study or trial or random* or control*) and compar*®)).mp,pt.

"
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19 17 and 18 163
20 (exp animals/ or exp nonhuman/) not exp humans/ 11497453

((alpaca or alpacas or amphibian or amphibians or animal or animals or antelope or
armadillo or armadillos or avian or baboon or baboons or beagle or beagles or bee
or bees or bird or birds or bison or bovine or buffalo or buffaloes or buffalos or "c
elegans" or "Caenorhabditis elegans" or camel or camels or canine or canines or
carp or cats or cattle or chick or chicken or chickens or chicks or chimp or
chimpanze or chimpanzees or chimps or cow or cows or "D melanogaster" or
"dairy calf" or "dairy calves" or deer or dog or dogs or donkey or donkeys or
drosophila or "Drosophila melanogaster" or duck or duckling or ducklings or ducks
or equid or equids or equine or equines or feline or felines or ferret or ferrets or
finch or finches or fish or flatworm or flatworms or fox or foxes or frog or frogs or
"fruit flies" or "fruit fly" or "G mellonella" or "Galleria mellonella" or geese or
gerbil or gerbils or goat or goats or goose or gorilla or gorillas or hamster or

21 hamsters or hare or hares or heifer or heifers or horse or horses or insect or insects 9871166
or jellyfish or kangaroo or kangaroos or kitten or kittens or lagomorph or
lagomorphs or lamb or lambs or llama or llamas or macaque or macaques or
macaw or macaws or marmoset or marmosets or mice or minipig or minipigs or
mink or minks or monkey or monkeys or mouse or mule or mules or nematode or
nematodes or octopus or octopuses or orangutan or "orang-utan" or orangutans or
"orang-utans" or oxen or parrot or parrots or pig or pigeon or pigeons or piglet or
piglets or pigs or porcine or primate or primates or quail or rabbit or rabbits or rat
or rats or reptile or reptiles or rodent or rodents or ruminant or ruminants or salmon
or sheep or shrimp or slug or slugs or swine or tamarin or tamarins or toad or toads
or trout or urchin or urchins or vole or voles or waxworm or waxworms or worm or
worms or xenopus or "zebra fish" or zebrafish) not (human or humans or patient or
patients)).ti,ab,hw,kw.

22 19 not (20 or 21) 160

limit 22 to (conference abstract or editorial or erratum or note or addresses or
autobiography or bibliography or biography or blogs or comment or dictionary or
directory or interactive tutorial or interview or lectures or legal cases or legislation
or news or newspaper article or overall or patient education handout or periodical
index or portraits or published erratum or video-audio media or webcasts) [Limit
not valid in CCTR,CDSR,Embase,Ovid MEDLINE(R),Ovid MEDLINE(R) Daily
Update,Ovid MEDLINE(R) PubMed not MEDLINE,Ovid MEDLINE(R) In-
Process,Ovid MEDLINE(R) Publisher; records were retained]

24 from 23 keep 1 1
25 (22 not 23) or 24 124
26 remove duplicates from 25 82

Number of Initial Results: 74

Number Included After Screening: 8

Studies identified through index searching: 18

Total Number of Included Studies Including Trials and Systematic Reviews: 30
Additional background references: 3
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Hip injections
Dmitri Souza, MD
Index Used for Search: PubMed
Search: (steroids) AND (injection) AND (hip) Filters: Meta-Analysis, Randomized Controlled
Trial, Systematic Review

(("steroidal "[All Fields] OR "steroidals"[All Fields] OR "steroidic"[All Fields] OR
"steroids"[MeSH Terms] OR "steroids"[All Fields] OR "steroid"[All Fields]) AND ("inject"[All
Fields] OR "injectability"[All Fields] OR "injectant"[All Fields] OR "injectants"[All Fields] OR
"injectate"[All Fields] OR "injectates"[All Fields] OR "injected"[All Fields] OR "injectible"[All
Fields] OR "injectibles"[All Fields] OR "injecting"[All Fields] OR "injections"[MeSH Terms]
OR "injections"[All Fields] OR "injectable"[All Fields] OR "injectables"[ All Fields] OR
"injection"[All Fields] OR "injects"[All Fields]) AND ("hip"[MeSH Terms] OR "hip"[All
Fields])) AND (meta-analysis[Filter] OR randomizedcontrolledtrial[Filter] OR
systematicreview|Filter])
Translations

steroids: "steroidal"[All Fields] OR "steroidals"[All Fields] OR "steroidic"[All Fields]
OR "steroids"[MeSH Terms] OR "steroids"[All Fields] OR "steroid"[All Fields]

injection: "inject"[All Fields] OR "injectability"[ All Fields] OR "injectant"[ All Fields]
OR "injectants"[All Fields] OR "injectate"[ All Fields] OR "injectates"[All Fields] OR
"injected"[All Fields] OR "injectible"[All Fields] OR "injectibles"[All Fields] OR "injecting"[All
Fields] OR "injections"[MeSH Terms] OR "injections"[All Fields] OR "injectable"[All Fields]
OR "injectables"[All Fields] OR "injection"[ All Fields] OR "injects"[All Fields]

hip: "hip"[MeSH Terms] OR "hip"[All Fields]
Number of Initial Results: 121
Number Included After Screening: 17
Additional references from cross-referencing: 2

Greater trochanteric pain syndrome

Honorio T. Benzon, MD

Greater trochanteric pain syndrome

PUBMED, MeSH: “Corticosteroid injection for greater trochanteric pain syndrome”
Results: 35 articles

Used: 10

Greater trochanteric bursitis

PUBMED, MeSH: “Corticosteroid injection into greater trochanteric bursa”
Results: 16 articles

Used: 5

Gluteus medius/minimus tendinopathy

PUBMED, MeSH: “Corticosteroid injection for gluteus tendinopathy”
Results: 11 articles

Used: 2

Snapping hip syndrome

PUBMED, MeSH: “Iliopsoas bursa injection”

Results: 26 articles
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Used: 7

Iliotibial band friction syndrome

PUBMED, MeSH: “Iliotibial band friction syndrome”
Results: 15 articles

Used: 2

Knee injections

David A. Provenzano, MD

Corticosteroids and Knee and Injection

(("adrenal cortex hormones"[MeSH Terms] OR ("adrenal"[All Fields] AND "cortex"[All Fields]
AND "hormones"[All Fields]) OR "adrenal cortex hormones"[All Fields] OR
"corticosteroid"[All Fields] OR "corticosteroids"[All Fields] OR "corticosteroidal"[All Fields]
OR "corticosteroide"[ All Fields] OR "corticosteroides"[All Fields]) AND (("knee"[MeSH
Terms] OR "knee"[All Fields] OR "knee joint"[MeSH Terms] OR ("knee"[All Fields] AND
"joint"[ All Fields]) OR "knee joint"[All Fields]) AND ("inject"[All Fields] OR "injectability"[All
Fields] OR "injectant"[ All Fields] OR "injectants"[All Fields] OR "injectate"[All Fields] OR
"injectates"[ All Fields] OR "injected"[All Fields] OR "injectible"[All Fields] OR
"injectibles"[All Fields] OR "injecting"[ All Fields] OR "injections"[MeSH Terms] OR
"injections"[ All Fields] OR "injectable"[All Fields] OR "injectables"[All Fields] OR
"injection"[All Fields] OR "injects"[All Fields]))) AND (clinicaltrial[Filter] OR meta-
analysis[Filter] OR randomizedcontrolledtrial[Filter] OR review[Filter] OR
systematicreview[Filter])

Number of initial results: 419

Number included after screening: 45

Technique for Steroid Injections for Small Joints for Chronic Pain
Ameet Nagpal, MD, MS, MEd, MBA

Index Used for Search: PubMed

Search Terms Used:

1. (((((steroids OR Corticosteroids OR Adrenal Cortex Hormones OR Cortisone OR
Dexamethasone OR prednisolone OR Glucocorticoids OR methylprednisolone OR
betamethasone) AND (injection OR injectable)) AND (small joints OR hand OR wrist
OR foot OR ankle)) AND (english[Filter])) NOT ((((steroids OR Corticosteroids OR
Adrenal Cortex Hormones OR Cortisone OR Dexamethasone OR prednisolone OR
Glucocorticoids OR methylprednisolone OR betamethasone) AND (injection OR
injectable)) AND (small joints OR hand OR wrist OR foot OR ankle)) AND
((animal[Filter]) AND (english[Filter]))) NOT (knee OR shoulder OR elbow OR hip) -
Filters applied: Meta-Analysis, Randomized Controlled Trial, Systematic Review

Number of Initial Results: 340
Number Included After Screening: 32

Post Injection Protocols to Optimize Efficacy and Safety
Ameet Nagpal, MD, MS, Med, MBA
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Index Used for Search: PubMed
Search Terms Used:
1. "steroid injection" AND "joint" AND "activity" 39
"steroid injection" AND "joint" AND "rest” 17
"joint injection" and "activity" 26
“joint injection” and “rest” 6
"steroid injection" and "joint" and "prognostic factors" 2
"steroid injection" and "joint" and "weight bearing" 3
Number of Initial Results: 39+17+26+6+2+3
Number Included After Screening: 8

U

Joint Injections: Safety, Adverse Effects and Monitoring

Christine L. Hunt, DO

John FitzGerald, MD, PhD

A comprehensive search of several databases from 2001 to April 28th, 2021, any language, was
conducted. The databases included Ovid MEDLINE(R) and Epub Ahead of Print, In-Process &
Other Non-Indexed Citations, and Daily, Ovid EMBASE, Ovid Cochrane Central Register of
Controlled Trials, and Ovid Cochrane Database of Systematic Reviews. The search strategy was
designed and conducted by an experienced librarian with input from the study's principal
investigator. Controlled vocabulary supplemented with keywords was used to search for studies
of monitoring for adverse effects of intra-articular injected steroids in patients. The actual
strategy listing all search terms used and how they are combined is available in the appendix.
The systematic literature review was supplemented with references derived from prior systematic
literature reviews and articles from the experts’ personal libraries.

Studies broadly comparing the efficacy and/or safety of IAS to a comparator group that did not
independently report the incidence of adverse effects in the IAS group were not included in our
analysis.

Pharmacokinetics of joint steroid injections
Honorio T. Benzon, MD

Index Used for Search: PubMed

Search Terms Used:

“pharmacokinetics of steroid injection, shoulder joint
Results: 11; 1 included

“pharmacokinetics of steroid injection, elbow joint”
Results: 0

“pharmacokinetics of steroid injection, hip joint”
Results: 2; none included

“pharmacokinetics of steroid injection, knee joint”
Results: 26; 2 included

“pharmacokinetics of steroid injection, small joints”
Results: 11; none included
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