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APPENDIX A. SEARCH STRATEGIES

Search Date: 02/02/24 Search Statement Results
MEDLINE 1 Prolotherapy/ or (prolotherap* or proliferation therap* or 474
regenerative injection*).ti,ab,kf.
(dextrose adj1 inject*).ti,ab,kf. 460
3 Injections, Intra-Articular/ or ((intra-articular or intraarticular or 14323

intra-coxal or intracoxal or intra-synovial or intrasynovial or
joint* or orthobiologic*) adj1 (administration or deliver* or
infusion® or inject*)).ti,ab,kf.

4  exp Spine/ or (columna dorsis or dorsal column or interspinous 651336
or intervertebral or spinal or spine or spinous or
vertebra*).ti,ab,kf.

5 3or4 664824

6  Glucose/ or dextrose.ti,ab,kf. 190062

7 5and6 1390

8 1or2or7 2192

9 8 not (Animals/ not (Animals/ and Humans/) 1532
Search Date: 02/06/24 Search Statement Results
EMBASE 1 Prolotherapy/ or (prolotherap* or proliferation therap* or 824

regenerative injection*).ti,ab,kf.
2  (dextrose adj1 inject*).ti,ab,kf. 500
3 exp Intraarticular Drug Administration/ or ((intra-articular or 18263

intraarticular or intra-coxal or intracoxal or intra-synovial or
intrasynovial or joint* or orthobiologic*) adj1 (administration or
deliver* or infusion® or inject*)).ti,ab,kf.

4  exp Spine/ or (columna dorsis or dorsal column or interspinous 871789
or intervertebral or spinal or spine or spinous or
vertebra®).ti,ab,kf.

5 3or4 888905
6  Glucose/ or dextrose.ti,ab,kf. 564031
7 5and6 5672
8 1or2or7 6827
9 8 not ((exp Animal/ or Nonhuman) not exp Human/) 5203
10 Limit 9 to (article or article in press or “review”) 3473
Search Date: 02/02/24 Search Statement Results
SCOPUS 1 TITLE-ABS-KEY (prolotherap* or (proliferation W/1 therap*) or 1238
(regenerative W/1 inject*))
2 TITLE-ABS-KEY (dextrose W/1 inject®) 625
3  TITLE-ABS-KEY((intra-articular or intraarticular or intra-coxal 19222

or intracoxal or intra-synovial or intrasynovial or joint* or
orthobiologic*) W/1 (administration or deliver* or infusion* or
inject*)).ti,ab,kf.
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4  TITLE-ABS-KEY (“columna dorsis” or “dorsal column” or 1010307
interspinous or intervertebral or spinal or spine or spinous or
vertebra®)
5 #3or#4 1028104
6 TITLE-ABS-KEY(dextrose) 21834
7 #5and #6 438
8 1or22or7 2109
9 TITLE-ABS-KEY(mouse or mice or rat or rats or rodent*) 4406856
10 #8 and not #9 1869
Total 6,874

Total after deduplication 4,742
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APPENDIX B. ONGOING AND COMPLETED TRIALS (WITHOUT
PUBLICATIONS)

Evidence Synthesis Program

Trial # Study Title Status Total N* Location
Pittsburgh,
NCT00674622 Prolotherapy for the Treatment of Chronic Lateral Epicondylitis Completed (no publication) 67 Pennsylvania,
USA
NCT05429827 The Therapeutic Effects of Dextrose Injection for Myofascial Pain Recruiting (no publication) 30 Tainan, Taiwan
Syndrome
NCTO05239091 Comparison of the Efficacy of Prolotherapy Injection Therapy & - oo ieted (no publication) 28 Istanbul, Turkey
Local Anesthetic Injection Therapy
NCT05326763 Functional a_nd _Ele_ctromyograpmcal Chgnges After PRP or Unknown (no publication) 90 Tainan, Taiwan
Dextrose Injection in Chronic Lateral Epicondylitis
NCT00835939 Treatment for Achilles Tendinopathy Unknown (no publication) 17 gglr?:drg’ Alberta,
NCT05966948 HD!3 vs NS Intra-articular Injection Among KOA With Obese Completed (no publication) 40 Surabaya, Eagt
Patient Java, Indonesia
NCT05220527 Effects of Knee Injections on Patients With Knee Osteoarthritis Unknown (no publication) 60 Taipei, Taiwan
Examining the Effect of Prolotherapy on Quality of Life and _—
NCT06345222 Painkiller Use in Patients With Knee Pain Completed (no publication) 65 Bursa, Turkey
. . " I Chiayi City,
NCT06301958 Dextrose Prolotherapy on Articular Cartilage Recruiting (no publication) 60 Taiwan
NCT04178304  Effect of Prolotherapy in Knee Osteoarthritis Completed (no publication) 63 Alexandria, Egypt
NCT03942640 Perineural Injection and Supraspinatus Tendinopathy Unknown (no publication) 60 Mansoura, Egypt
NCT04478344 Ultrasound Localization and Guided Injection for Superior Recruiting (no publication) 30 Taipei, Taiwan
Cluneal Nerve Entrapment
NCT03174080 P_ET MRI for Evaluation of Knee Osteoarthritis in Patients With Unknown (no publication) 150 Tel Aviv, Israel
Bilateral Knee OA
NCT02052089 Co.mparatwe. Study for the Optimal Treatment Method of Lateral Completed (no publication) 231 Seoul, Republic
Epicondylosis of Korea
Prolotherapy Versus Steroids for Thumb Carpometacarpal Joint . _— Rochester,
NCT00685880 Arthritis Terminated (no publication) 2 Minnesota, USA
NCT04941118 Myofascial Pain Syndrome and Dextrose Prolotherapy Unknown (no publication) 60 Hatay, Turkey
141
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Trial # Study Title Status Total N* Location
Intraarticular Dextrose Prolotherapy for Symptomatic Knee - _— Scottsdale,

NCT05160532 Osteoarthritis Recruiting (no publication) 160 Arizona, USA

NCT04319406 Comparative Efficacy of Prolotherapy and Dry Needling in Unknown (no publication) 50 Rohtak, Haryana,
Management of ADD India

NCT03675659 Intra-articular Magnesium Sulfate for TMJ Dysfunction Unknown (no publication) 100 Giza, Egypt

NCT04805242  Effects of Dextrose Prolotherapy in Rotator Cuff Disease Unknown (no publication) 60 Istanbul, Turkey
Comparison of the Effectiveness of Local Ozone Injection and _— . .

NCT05984121 Dextrose Prolotherapy Injection in Chronic Plantar Fasciitis Completed (no publication) 60 Kirsehir, Turkey

NCT04165902 Additional Effectg .of Steroid and Dextrose to Hyaluronic Acid on Unknown (no publication) 60 Taipei, Taiwan
Knee Osteoarthritis

NCT06161038 L recision Medicine for Nociception, Sngception and Recruiting (no publication) 160 Taipei, Taiwan
Proprioception.
The Underlying Mechanism of Spinal Manipulative Therapy and C Edmonton,

NCT01761838 the Effect of Pain on Physical Outcome Measures Completed (no publication) 103 Alberta, Canada

NCT05548738 Caudal Epidural Prolotherapy Versus Steroids in Failed Back Actl\(e, I_\lot Recruiting (no 80 Alexandria, Egypt
Surgery Syndrome publication)
Evaluation of Pain Regression in Patients With Myofascial Facial Unknown (ineligible .

NCT03161210 Pain Using Dextrose, Local Anaesthesia and Saline. publication) 80 Cairo, Egypt

NCT05154695 Precision Medicine for Sng/Pain Control Recruiting (no publication) 88 Taipei, Taiwan

NCT05416255 Measuring Synovial Fluid Components ACt'\.’e’ NOt Recruiting (no 80 Rosario, Sgnta

publication) Fe, Argentina

NCT04006314 Platel_et Rich Plasma and'l\.leural Prolotherapy Injections in Unknown (no publication) 24 Taoyuan, Taiwan
Treating Knee Osteoarthritis

NCTO1934868 - rolotherapy Versus Epidural Steroid Injections (ESI) for Lumbar o oote4 (no publication) 110 Jerusalem, Israel
Pain Radiating to the Leg

NCT04062838 Prolotherapy for the Treatment of Partial Rotator Cuff Tears Withdrawn (no publication) 0 Jerusalem, Israel
The Effectiveness of Prolotherapy (%5 Dextrose) in the I

NCT04796103 Treatment of Patients With Chondromalacia Patella Completed (no publication) 52 Ankara, Turkey

NCT05688787  Efficacy of Perineural Injection Therapy in Primary Fibromyalgia glggl?gtziiss)crwtmg (no 60 Cairo, Egypt
Comparison of Ultrasound-Guided Perimeniscal Steroid and 5% Kastamonu,

NCTO6308887 Dextrose Injections in Knee Osteoarthritis Completed (protocol only) 31 Turkey
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Trial # Study Title Status Total N* Location
High Frequency Intensive Autologous PRP Injection and I .
NCT04088045  ehicular Nerve Blocks in Treating Knee Osteoarthritis Unknown (no publication) 36 Taoyuan, Taiwan
NCT06063356 Effects of I_Dgxtrose Prolotherapy in Patients With Knee Actl\_/e, l_\lot Recruiting (no 66 Istanbul, Turkey
Osteoarthritis publication)
NCT03000205 Ef'fecfcs of_ Hype_rtomc Dextrose Water Injection for Supraspinatus Completed (no publication) 60 Ne_w Taipei City,
Tendinosis Patients Taiwan
Role of Liquid Phase Concentrated Growth Factors vs. L
. . Unknown (ineligible .
NCT04557878 Hypertonic Dextrose Prolotherapy for Management of Patients ublication) 24 Alexandria, Egypt
With Disc Displacement Without Reduction P
Caudal Corticosteroid vs. Dextrose Injection for Lumbosacral C Long Beach,
NCT02116075 Radicular Pain. Unknown (no publication) 50 California, USA
NCT04212975  Arthrocentesis Followed by Prolotherapy Unknown (no publication) 60 Cairo, Egypt
NCT03411811  Ulnar Wrist Pain Treatment With Dextrose Prolotherapy Unknown (no publication) 60 Rosario, Sgnta
Fe, Argentina
NCT03690232 Intra—artlcula( Glucose Versus Hyaluronic Acid Injection for Knee Unknown (no publication) 100 Taipei, Taiwan
Osteoarthrosis
NCT05279937 The UItrasounq-Gmded Dextrose Prolotherapy in Ehlers-Danlos Not Yet Recruiting 40 NeV\_/ ereans,
Syndrome Patients Louisiana, USA
NCT05821985 Evalughon of the Effect of Dextrose Prolotherapy Versus Dry Completed (no publication) 40 Bani Suwayf,
Needling Therapy Egypt
Comparison of Conservative Methods for the Treatment of . Louisville,
NCT01897259 Lateral Epicondylitis: A Randomized, Prospective Study Unknown (no publication) 200 Kentucky, USA
o o 1 H
NCT05066451 S /° and 1.5./° Dextrose Prolotherapy Efficacy in Lateral Completed (no publication) 26 Istanbul, Turkey
Epicondylitis
SeongNam-Si,
I . . __— Gyeonggi-Do,
NCT02492945 Bundang Rehabilitative Impact Study of the Elbow Epicondylitis Completed (no publication) 40 Republic of
Korea
NCT04916353 Ef'fect:?‘ of Ultrasoupd-gwdg_Hypertonlc Dextrose Injection for Unknown (no publication) 60 Ne_w Taipei City,
Chronic Subacromial Bursitis Taiwan
Moncton, New
NCT01326351  Prolotherapy for the Treatment of Plantar Fasciitis Unknown (no publication) 60 Brunswick,
Canada
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APPENDIX C. EXCLUDED STUDIES
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Citation

Exclude Reason

1.

Corrigendum to: Prolotherapy vs Radial Extracorporeal Shock Wave
Therapy in the Short-term Treatment of Lateral Epicondylosis: A
Randomized Clinical Trial. Pain medicine (Malden, Mass).
2019;20(12):2612. Erratum for: Pain Med. 2019 Sep 1;20(9):1745-1749
PMID: 30698771 [https://www.ncbi.nlm.nih.gov/pubmed/30698771]

Ineligible study design or
publication type

Allen Hooper R, Yelland M, Fonstad P, Southern D. Prospective case
series of litigants and non-litigants with chronic spinal pain treated with
dextrose prolotherapy. Article. Int Musculoskelet Med. 2011;33(1):15-20

Ineligible study design or
publication type

Amanollahi A, Asheghan M, Hashemi SE. Subacromial corticosteroid
injection versus subcutaneous 5% dextrose in patients with chronic rotator
cuff tendinopathy: A short-term randomized clinical trial. Interventional
medicine & applied science. 2020;11(3):154-160

Ineligible intervention

Babaei-Ghazani A, Moradnia S, Azar M, et al. Ultrasound-guided 5%
dextrose prolotherapy versus corticosteroid injection in carpal tunnel
syndrome: a randomized, controlled clinical trial. Pain management.

2022;12(6):687-697

Ineligible intervention

Berberet B, Burda A, Breier C, Lodolce AE. Discontinuation of 5% alcohol
in 5% dextrose injection: implications for antidote stocking. American
Journal of health-system pharmacy : AJHP : official journal of the
American Society of Health-System Pharmacists. 2008;65(23):2200-2203

Ineligible study design or
publication type

Carayannopoulos A, Borg-Stein J, Sokolof J, Meleger A, Rosenberg D.
Prolotherapy versus corticosteroid injections for the treatment of lateral
epicondylosis: a randomized controlled trial. PM & R : the journal of injury,
function, and rehabilitation. 2011;3(8):706-15. Comment in: PM R. 2012
Apr;4(4):322-3; author reply 323 PMID: 22541380
[https://www.ncbi.nim.nih.gov/pubmed/22541380]

Ineligible intervention

Chen CPC, Suputtitada A. Prolotherapy at Multifidus Muscle versus
Mechanical Needling and Sterile Water Injection in Lumbar Spinal
Stenosis. Journal of pain research. 2023;16:2477-2486

Ineligible intervention

Chen JL, Chen CH, Cheng CH, Chen CC, Lin KY, Chen CPC. Can the
addition of ultrasound-guided genicular nerve block using 5% dextrose
water augment the effect of autologous platelet rich plasma in treating
elderly patients with knee osteoarthritis? Article. Biomed J.

2021;44(6):S144-5153

Ineligible intervention

Comert Kilic S, Kilic N, Gungormus M. Botulinum Toxin Versus Dextrose
Prolotherapy: Which is More Effective for Temporomandibular Joint
Subluxation? A Randomized Clinical Trial. Journal of oral and
maxillofacial surgery : official journal of the American Association of Oral
and Maxillofacial Surgeons. 2023;81(4):389-395

Ineligible outcome

10.

Covey CJ, Sineath MH, Jr P, Joseph F L. Prolotherapy: Can it help your
patient? The Journal of family practice. 2015;64(12):763-8

Ineligible study design or
publication type

11.

Dean Reeves K, Fullerton BD, Topol G. Evidence-Based Regenerative
Injection Therapy (Prolotherapy) in Sports Medicine. The Sports Medicine

Resour Man. 2008:611-619

Ineligible study design or
publication type

12.

144

Ferouz F, Norris MC, Arkoosh VA, Leighton BL, Boxer LM, Corba RJ.
Baricity, needle direction, and intrathecal sufentanil labor analgesia.
Anesthesiology. 1997;86(3):592-8

Ineligible population
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Citation

Exclude Reason

13. Furman MB, Reeves RS, Ante WA. Intradiscal Steroids and Prolotherapy:
Clinical Relevance, Outcomes and Efficacy. Interventional Spine E-Book:
An Algorithmic Approach. 2007:1049-1055

Ineligible study design or
publication type

14.

Hackett GS. Prolotherapy in whiplash and low back pain. Postgraduate

medicine. 1960;27:214-9

Ineligible study design or
publication type

15.

Hackett GS, Huang TC, Raftery A. Prolotherapy for headache. Pain in the
head and neck, and neuritis. Headache. 1962;2:20-8

Ineligible study design or
publication type

16.

Hackett GS, Huang TC, Raftery A, Dodd TJ. Back pain following trauma
and disease--prolotherapy. Military medicine. 1961;126:517-25

Ineligible study design or
publication type

17.

Hashemi SM, Madadi F, Razavi S, Nikooseresht M, Kiyabi FH, Nasiripour
S. Intra-articular hyaluronic acid injections Vs. dextrose prolotherapy in
the treatment of osteoarthritic knee pain. Tehran University Medical

Journal. 2012;70(2):119-125

Not published in English

18.

Hauser R, Woldin B. Treating osteoarthritic joints using dextrose
prolotherapy and direct bone marrow aspirate injection therapy. Open

Arthritis Journal. 2014;7(1):1-9

Ineligible intervention

19.

Hauser RA. Punishing the pain. Treating chronic pain with prolotherapy.
Rehab management. 1999;12(2):26-30

Ineligible study design or
publication type

20.

Hauser RA, Blakemore PJ, Wang J, Steilen D. Structural basis of joint
instability as cause for chronic musculoskeletal pain and its successful
treatment with regenerative injection therapy (Prolotherapy). Open Pain

Journal. 2014;7(1):9-22

Ineligible study design or
publication type

21.

Hoffman MD, Agnish V. Functional outcome from sacroiliac joint
prolotherapy in patients with sacroiliac joint instability. Complementary
therapies in medicine. 2018;37:64-68

Ineligible study design or
publication type

22.

Hu LP, Huang AB, Xu YL. Effective assessment of hip joint soft tissue
release in lightening the ache symptom of ankylosing spondylitis. Chinese
Journal of Clinical Rehabilitation. 2005;9(34):80-81

Not published in English

23.

Hung C-Y, Chang K-V, Ozcakar L. Snapping Hip due to Gluteus Medius
Tendinopathy: Ultrasound Imaging in the Diagnosis and Guidance for
Prolotherapy. Pain medicine (Malden, Mass). 2015;16(10):2040-1

Ineligible study design or
publication type

24.

Imani F, Hejazian K, Kazemi M-R, Narimani-Zamanabadi M, Malik KM.
Adding Ozone to Dextrose and Somatropin for Intra-articular Knee
Prolotherapy: A Randomized Single-Blinded Controlled Trial.
Anesthesiology and pain medicine. 2020;10(5):e110277

Ineligible intervention

25.

Isik R, Karapolat H, Bayram KB, Usan H, Tanigor G, Atamaz Calis F.
Effects of Short Wave Diathermy Added on Dextrose Prolotherapy
Injections in Osteoarthritis of the Knee. Journal of alternative and
complementary medicine (New York, NY). 2020;26(4):316-322

Ineligible intervention

26.

Jacks A, Barling T. Lumbosacral prolotherapy. Letter. Int Musculoskelet

Med. 2013:35(1):44

Ineligible study design or
publication type

27.

Kajbaf J. Prolotherapy. Regenerative MedicineL: A Complete Guide for
Musculoskeletal and Spine Disorders. 2022:15-27

Ineligible study design or
publication type

28.

Katsinelos P, Kountouras J, Chatzimavroudis G, et al. A novel technique
of injection treatment for endoscopic sphincterotomy-induced
hemorrhage. Article. Endoscopy. 2007;39(7):631-636

Ineligible population

29.

145

Kayfetz DO, Blumenthal LS, Hackett GS, Hemwall GA, Neff FE. Whiplash
injury and other ligamentous headache--its management with
prolotherapy. Headache. 1963;3:21-8

Ineligible study design or
publication type
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Citation

Exclude Reason

30.

Kersschot J. Low-Dose Dextrose Prolotherapy as Effective as High-Dose
Dextrose Prolotherapy in the Treatment of Lateral Epicondylitis? A
Double-Blind, Ultrasound Guided, Randomized Controlled Study.
Archives of physical medicine and rehabilitation. 2023;104(7):1154-1155.
Comment on: Arch Phys Med Rehabil. 2023 Feb;104(2):179-187 PMID:
36243123 [https://www.ncbi.nlm.nih.gov/pubmed/36243123] Comment in:
Arch Phys Med Rehabil. 2023 Jul;104(7):1155-1156 PMID: 36990377
[https://www.ncbi.nim.nih.gov/pubmed/36990377]

Ineligible study design or
publication type

31.

Khalil SI. Effect of Perineural Dextrose Injection on Myofascial Pain
Syndrome. Article. Al-Anbar Med J. 2022;18(2):61-65

Ineligible intervention

32.

Khan SA, Kumar A, Varshney MK, Trikha V, Yadav CS. Dextrose
prolotherapy for recalcitrant coccygodynia. Journal of orthopaedic surgery
(Hong Kong). 2008;16(1):27-9. Comment in: J Orthop Surg (Hong Kong).
2008 Aug;16(2):270; author reply 270 PMID: 18725689
[https://www.ncbi.nim.nih.gov/pubmed/18725689]

Ineligible study design or
publication type

33.

Kidd R. Re: Yelland MJ, Glasziou PP, Bogduk N, et al. Prolotherapy
injections, saline injections, and exercises for chronic low-back pain: a
randomized study. Spine. 2003;29:9-16. Spine. 2004;29(16):1841-3.
Comment on: Spine (Phila Pa 1976). 2004 Jan 1;29(1):9-16; discussion
16 PMID: 14699269 [https://www.ncbi.nIm.nih.gov/pubmed/14699269]

Ineligible study design or
publication type

34.

Kilic SC, Glngérmus M. Is dextrose prolotherapy superior to placebo for
treatment of TMJ hypermobility: Comparison of pain changes at masseter,
lateral pterygoid, sternocleidomastoid and trapezius muscles. Article. Curr
Res Dent Sci. 2022;32(3):226-230

Not published in English

35.

Kim JE, Yi YH, Lee SY, Kim YJ, Lee JG, Cho BM. The efficacy of ten
weeks prolotherapy as add-on therapy in the treatment of chronic low
back pain. Kuwait Medical Journal. 2016;48(3):215-218

Unable to locate PDF

36.

Kishore S, Ravi P, Dominic D, Gnanapragasam R. COMPARISON OF
EFFECTIVENESS OF PROLOTHERAPY AND CORRECTIVE
EXERCISE PROGRAM VS PROLOTHERAPY AND ISOMETRICS
STRENGTHENING ON PAIN AND FUNCTIONAL IMPROVEMENT IN
SUPRASPINATUS TENDINOPATHY IN A TERTIARY CARE CENTRE.
Article. Cent Eur J Sport Sci Med. 2023;42(2):65-73

Ineligible intervention

37.

Koehn G, Jackson L, Ablah E, Okut H, Porter A. Use of Ultrasound-
Guided Tendon Fenestration and Injection Procedures for Treatment of
Tendinosis. Kansas journal of medicine. 2023;16:258-260

Ineligible outcome

38.

Kéroglu O, Orsgelik A, Karasimav O, Demir Y, Solmaz I. Is 5% dextrose
prolotherapy effective for radicular low back pain? Article. Gulhane Med J.
2019;61(3):123-127

Ineligible intervention

39.

Lee HS, Jo DH, Kim MG, Kim MH, Park SH, Chung SH. Comparision of
remifentanil and remifentanil/midazolam for outpatient anesthesia in
prolotherapy. Korean journal of anesthesiology. 2009;56(2):175-180

Not published in English

40.

Lin C-L, Yang M-T, Lee Y-H, Chen Y-W, Vitoonpong T, Huang S-W.
Comparison of Clinical and Ultrasound Imaging Outcomes Between
Corticosteroid and Hypertonic Dextrose Injections for Chronic
Supraspinatus Tendinopathy. Orthopaedic journal of sports medicine.
2022;10(11):23259671221129603

Ineligible study design or
publication type

41.

146

Lin M-T, Liao C-L, Hsiao M-Y, Hsueh H-W, Chao C-C, Wu C-H. Volume
Matters in Ultrasound-Guided Perineural Dextrose Injection for Carpal
Tunnel Syndrome: A Randomized, Double-Blinded, Three-Arm Trial.
Frontiers in pharmacology. 2020;11:625830

Ineligible intervention
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Citation
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42. Lin M-T, Liu IC, Syu W-T, Kuo P-L, Wu C-H. Effect of Perineural Injection
with Different Dextrose Volumes on Median Nerve Size, Elasticity and
Mobility in Hands with Carpal Tunnel Syndrome. Diagnostics (Basel,

Switzerland). 2021;11(5)

Ineligible intervention

43.

Liu S, Pollock JE, Mulroy MF, Allen HW, Neal JM, Carpenter RL.
Comparison of 5% with dextrose, 1.5% with dextrose, and 1.5% dextrose-
free lidocaine solutions for spinal anesthesia in human volunteers.
Anesthesia and analgesia. 1995;81(4):697-702

Ineligible intervention

44.

Loeser JD. Prolotherapy Injections, Saline Injections, and Exercises for
Chronic Low-Back Pain: A Randomized Trial - Point of View. Note. Spine.

2004;29(1):16

Ineligible study design or
publication type

45.

Louw F. The occasional prolotherapy for lateral epicondylosis (tennis
elbow). Canadian journal of rural medicine : the official journal of the
Society of Rural Physicians of Canada = Journal canadien de la
medecine rurale : le journal officiel de la Societe de medecine rurale du

Canada. 2014;19(1):31-3

Ineligible study design or
publication type

46.

Maniquis-Smigel L, Dean Reeves K, Jeffrey Rosen H, et al. Short Term
Analgesic Effects of 5% Dextrose Epidural Injections for Chronic Low
Back Pain: A Randomized Controlled Trial. Anesthesiology and pain

medicine. 2017;7(1):e42550

Ineligible intervention

47.

Mansiz-Kaplan B, Nacir B, Pervane-Vural S, Tosun-Meric O, Duyur-Cakit
B, Genc H. Effect of Perineural Dextrose Injection on Ulnar Neuropathy at
the Elbow: A Randomized, Controlled, Double-Blind Study. Archives of
physical medicine and rehabilitation. 2022;103(11):2085-2091

Ineligible intervention

48.

Martinez-Barro D, Rivera-Bello JD, Cruz-Lopez JM, Hernandez-Amaro H,
Rojano-Mejia D. [Functionality/isokinetic work of quadriceps in patients
with gonarthrosis managed with prolotherapy]. Funcionalidad/trabajo
isocinetico de cuadriceps de pacientes con gonartrosis manejados con

proloterapia. 2023;61(6):788-795

Not published in English

49.

Martinez-Pizarro S. Prolotherapy With Dextrose To Reduce Pain In
Osteoarthritis Of The Knee. Proloterapia con dextrosa para reducir el
dolor en la osteoatrtritis de rodilla. 2020;

Ineligible study design or
publication type

50.

McNair PJ, Marshall RN, Maguire K, Brown C. Knee joint effusion and
proprioception. Article. Archives of Physical Medicine and Rehabilitation.

1995;76(6):566-568

Ineligible intervention

51.

Medin Ceylan C, Sahbaz T, Cigdem Karacay B. Demonstrating the
effectiveness of Platelet Rich Plasma and Prolotherapy treatments in
knee osteoarthritis. Irish journal of medical science. 2023;192(1):193-198

Ineligible intervention

52.

Memis S. Evaluation of the effects of prolotherapy on condyles in
temporomandibular joint hypermobility using fractal dimension analysis.
Journal of the Korean Association of Oral and Maxillofacial Surgeons.

2022;48(1):33-40

Ineligible outcome

53.

Merriman JR. PROLOTHERAPY VERSUS OPERATIVE FUSION IN THE
TREATMENT OF JOINT INSTABILITY OF THE SPINE AND PELVIS.
The Journal of the International College of Surgeons. 1964;42:150-9

Ineligible study design or
publication type

54.
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Miller MR, Mathews RS, Reeves KD. Treatment of painful advanced
internal lumbar disc derangement with intradiscal injection of hypertonic
dextrose. Pain physician. 2006;9(2):115-21

Ineligible study design or
publication type
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55.

Mistraletti G, De La Cuadra-Fontaine JC, Asenjo FJ, et al. Comparison of
Analgesic Methods for Total Knee Arthroplasty: Metabolic Effect of
Exogenous Glucose. Article. Reg Anesth Pain Med. 2006;31(3):260-269

Ineligible intervention

56.

Murphy GS, Avram MJ, Greenberg SB, et al. Perioperative Methadone
and Ketamine for Postoperative Pain Control in Spinal Surgical Patients:
A Randomized, Double-blind, Placebo-controlled Trial. Anesthesiology.
2021;134(5):697-708. Comment in: Anesthesiology. 2021 May
1;134(5):676-679 PMID: 33740051
[https://www.ncbi.nim.nih.gov/pubmed/33740051]

Ineligible intervention
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Ineligible study design or
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Ineligible study design or
publication type

59.
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Ineligible intervention

60.
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Ineligible study design or
publication type

61.
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Ineligible intervention
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Ineligible study design or
publication type
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Ineligible intervention
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Ineligible study design or
publication type

68.
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Ineligible intervention
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publication type
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APPENDIX D. PEER REVIEW COMMENTS AND RESPONSES

Evidence Synthesis Program

Comment # Reviewer # Comment

Author Response

Are the objectives, scope, and methods for this review clearly described?

1 1 Yes

Thank you for your comment.

Thank you for your comment.

Thank you for your comment.

Thank you for your comment.

Thank you for your comment.

Thank you for your comment.

Thank you for your comment.

2 3 Yes

3 5 Yes

4 6 Yes

Is there any indication of bias in our synthesis of the evidence?

5 1 No

6 3 No

7 5 No

8 6 Yes - Overall | feel the information presented skews

prolotherapy in a negative light. Even when some
semblances of positive outcomes are noted in a
study, the next line if followed by a negative
comment.

There are many phrases that include ‘probably”
which seems to imply that the data was looked at
and although there was benéefit, it probably wasn’t
meaningful to the author.

Our goal is to provide a balanced and accurate synthesis of the
existing evidence on benefits and harms of dextrose
prolotherapy. We sought to report completely the findings from
relevant published evidence on this treatment. In the conduct of
this review, we followed recommended protocols for identifying,
assessing, and synthesizing the evidence on dextrose
prolotherapy. We involved an expert advisory panel and
stakeholders in developing the review protocol, which was
established a priori before we finalized selection of eligible
studies and analysis of study findings. We also engaged the
advisory panel in deciding how to categorize and synthesize the
evidence, before any analysis of findings.

As noted below in response to comment #21, we have provided
more information about GRADE ratings for certainty of evidence,
and the recommended language to reflect a specific rating (eg,
“probably” is used for moderate certainty)

Are there any published or unpublished studies that we may have overlooked?

9 1 No

Thank you for your comment.

10 3 No Thank you for your comment.
11 5 No Thank you for your comment.
12 6 No Thank you for your comment.
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Comment # Reviewer #

Comment

Author Response

Additional suggestions or comments can be provided below.

13 1 None. Thank you for your comment.
14 3 | found the report to be well written and balanced. Thank you for your comment.
The conclusions are supported by the Evidence that

was found.

15 5 PDF p. 12, line 4 — “eligibles” should be “eligible” We have corrected this and spelled out “Key Question” for KQ.
PDF p. 12, line 31 —is “KQ” defined prior to this in
the executive summary (it is defined in the main
report)?

16 5 PDF p. 13, line 27 — comparators were normal saline, We have clarified this sentence to indicate that these were
corticosteroid or PT/exercise programs, or were there mostly separate studies with these different comparators. There
2 arms in the same study (e.g., normal saline in 1 was one study that had 4 arms, comparing dextrose
arm and corticosteroid injection in another arm)? | prolotherapy with normal saline, corticosteroid injection, and
wasn’t clear from this sentence. PRP (Table 15).

17 5 PDF p. 14, lines 25-35 (KQ2) — the question asks We have clarified that lack of an impact on the 4 prioritized
about benefits and harms, but the text below mostly  outcomes include both efficacy outcomes (pain-related
discusses (lack of) benefit, not harms (or even a functioning, physical performance, and health-related quality of
statement here saying there was not enough life), and adverse events.
evidence to comment on this, etc.).

18 5 PDF p. 15, line 5 — “benefits” should probably be We have corrected this.

“benefit”

) i . ) We agree with reviewer’s point and had noted these same
PDF p. 15, line 14 —just FYI, an additional reason is  qints in the Introduction (pg. viii): “...surgery may not be the
that some patients are not surgical candidates (..,  pest option for certain patients due to a variety of factors, such
high risk because of comorbidities, do notwishto 54 the expected improvement vs. risks from surgery and patient
undergo surgery, don’t have sufficient support during preferences.”
rehabilitation from surgery, etc.).

19 5 PDF p. 17, line 12 — RCTS should be RCTs? This We have corrected this.
occurs multiple times in the manuscript — find &
replace.

20 5 PDF p. 32, Figure 1 — it wasn’t clear to me how many The exclusion criteria related to study sample size (= 100) was
studies were excluded because of low N — would this only applied to non-comparative cohort studies, RCTs and
be under “ineligible study design or publication” or comparative cohorts of any size were included (if they met the
some other heading (e.g., ineligible population)? other eligibility criteria). We included non-comparative cohort

studies in order to supplement the evidence on harms from
RCTs and comparative cohort studies, which we anticipated
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Comment # Reviewer # Comment Author Response
may be limited. The number of non-comparative cohort studies
with N <100 was not specifically tracked but included within the
category “ineligible study design or publication type” (as the
reviewer noted).
21 5 General comments We have corrected this to be “pain-related functioning”
* pain-related is sometimes hyphenated, sometimes  throughout the report. Regarding GRADE ratings, we have now
not hyphenated throughout the text. Consider added the definition of these ratings to the Methods (in both the
standardizing. Executive Summary and the main report), along with the
* GRADE Working Group grades of evidence — might recommended language for describing these ratings.
be helpful to have this definition (e.g., PDF p. 61,
lines 44-50) earlier in the manuscript, as this may be
more unfamiliar to readers than “letter grades” or
other grading systems?I
22 6 Page 12 Lines 37-38 "Probably" seems like a vague  As noted above in response to comment #21, we have provided
descriptor. more information about the GRADE ratings and the
recommended language for describing these ratings (eg,
“probably” is used for moderate certainty).
23 6 Serious side effects is mentioned but not described  Please see our response below to comment #28.
from my reading. This feels biased.
24 6 Page 12 Line 7 For shoulder what is the “Worse We are uncertain if reviewer is still referencing lines 37-38 on
physical outcome when compared to steroid.”? pg. xiii (in the original draft report), which states “In contrast, our
findings indicated that for shoulder pain, dextrose prolotherapy
probably led to worse physical performance outcomes,
compared with corticosteroid injections.” If so, then the physical
performance outcomes referred to in this sentence included
range of motion for a variety of movements, such as forward
flexion, abduction, etc. For studies addressing other pain
conditions, other physical performance measures were used
(eg, gait speed in studies of knee osteoarthritis). As this is a
summary sentence in the Discussion, we did not list all the
measures again. The exact physical performance measures are
described in the main report (Tables 15 and 17, and text
sections), We have also added clarifications to these outcomes
in the Executive Summary results portion (pg. xii).
25 6 Page 12 Lines 37-38 “probably has...” | don’t feel this As indicated in response to comment #21, we added more
is an appropriate word. It either did or did not. information about the GRADE ratings and the recommended
language for describing these ratings (eg, “probably” is used for
moderate certainty).
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Comment #

Reviewer #

Comment

Author Response

26

6

In discussion of Prolotherapy costs, it is NOT pointed
out that dextrose is cheap. And burden of care for
patients is talked about as it if were implied to be
high but no evidence suggests that. Also where is
safety data?

Our Discussion focuses on the evidence gaps regarding
treatment costs and burden because we only identified 2 studies
that addressed costs and neither examined treatment burden
from the perspective of patients and caregivers. We highlight the
factors that generally contribute to costs and resource needs for
in-clinic treatments, including staff training as needed to
establish and maintain competence. Similarly, for treatment
burden, we are also alluding generally to factors that would
impact this for patients, such as various access barriers.

The findings on harms or safety are presented in the sections on
KQ 1 and 2 in both the Executive Summary and the Main text. In
general, the evidence on harms or safety was lacking, due to a
variety of factors. The included studies generally did not
systematically evaluate adverse events and varied greatly in
what was reported. Additionally, most studies were very small,
which meant they had limited power to detect side effects that
were uncommon.

27

Page 16 lines 33-34. Again, the line reads ‘Probably’
had little to no benefit. It either did or did not. This
phrasing makes it sound like the study showed it had
some effect but you don’t want to acknowledge it or
you don’t feel like it was significant enough. Same in
lines 38-39

As noted above in response to comment #21, we added more
information about the GRADE ratings and the recommended
language for describing these ratings (eg, “probably” is used for
moderate certainty).

28

Page 16 Line 49. State more research it needed to
establish the ‘safety” yet nothing has been described
as being unsafe or harmful with the treatments. Lines
53-54. What is the common, rare, serious side effect
you are trying to make readers believe if present?

Clinical decision-making (and guidelines) must weigh efficacy
(improvement in outcomes) vs. harms (risks and side effects) for
any given treatment; thus, evidence is needed to address both
sides of this equation. The included studies generally did not
systematically evaluate adverse events and varied greatly in
what was reported. For example, some rates reported the rates
(and extent) of post-injection pain and others made only general
statements that no severe side effects were observed (but did
not define what was considered to be severe). Therefore, even
for something that appeared to be fairly common (eg, higher
pain post-injection), there was insufficient evidence for pooled
estimates of the risk. In the main report, we also provide a
specific example of a serious but rare side effect that was
observed only after more widespread use of
viscosupplementation. Although not included in our report, there
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Comment #

Reviewer #

Comment

Author Response

are also many other examples of infrequent, serious side effects
that emerged (or were better understood) only with larger
studies or greater population exposure. These include rates of
deep venous thromboembolism with oral contraceptives
(<1%l/year) and liver failure with terbinafine (<<0.1%). Some of
these infrequent side effects may be anticipated based on the
mechanism of the treatment, but others were surprising and
more idiosyncratic. Therefore, our main point here is to highlight
the uncertainty regarding the evidence for safety of dextrose
prolotherapy.

29

Page 25, line 46-47. What about the safety record of
PROLO? Something should mentioned here.

An important part of the goal of this systematic review was to
identify and synthesize evidence on the harms of dextrose
prolotherapy. As noted above in response to comments #26 and
28, studies had a variety of methodological limitations that led to
very low certainty of evidence for harms across different pain
conditions.
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APPENDIX E. RISK OF BIAS ASSESSMENTS

Appendix Table 1. Risk of Bias Ratings for All Eligible Randomized Controlled Trials (ROB-2)

Evidence Synthesis Program

Trial Name or Bias from Bias from Bias from Bias from Bias in Bias in Overall Risk Of
Author Year Randomization Deviation from Deviation from Missing Measurement Of Selection Of Bias
Process Intended Intended Outcome Data Outcome Reported (Low, Some
Interventions Interventions Result Concerns, High)
(Assignment) (Adherence)
2‘83355 fm, Low Low Low High Low Low High
Ahadi, 2019%° Some Low High Low Some concerns Some High
concerns concerns
Akcay, 202088 Low High Low Some concerns  Low Some High
concerns
Apaydin, 2020% Some Low Some concerns  Low Some concerns Low High
concerns
Arafat, 2019'1® Some Some concerns  Low Some concerns  Some concerns Some High
concerns concerns
Asheghan, 20217 Some Low Low Low Some concerns Low Some concerns
concerns
Babaeian, 2022%°  Low High Low Some concerns  Low Low High
Eggggg-Ghazam, Low Some concerns  Low Low Low Low Some concerns
Bayat, 2019% Some High High Low Low Low High
concerns
Bayat, 2023 High High High High Low Low High
Baygutalp, 202158 Some Some concerns  High Low High Some High
concerns concerns
s5  Some . .
Bertrand, 2016 High Low Some concerns  Low Low High
concerns
Bhargava, Some . . . Some .
2023117 CONCErnS High High High Some concerns CONCErnS High
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Trial Name or Bias from Bias from Bias from Bias from Bias in Bias in Overall Risk Of
Author Year Randomization Deviation from Deviation from Missing Measurement Of Selection Of Bias
Process Intended Intended Outcome Data Outcome Reported (Low, Some
Interventions Interventions Result Concerns, High)
(Assignment) (Adherence)
Chang, 20217 Some Low Low Low Low Low Some concerns
concerns
Chhaﬁ?”‘*’ Some Low Some concerns Some concerns  Some concerns Low High
2023 concerns
Ciftci, 2023% Low Some concerns  Low Low Low Low Some concerns
Cole, 20188 Some Low Some concerns Some concerns  Low Some High
concerns concerns
Comert, 2016'° Some Some concerns  Low Some concerns  Some concerns  ©°Me High
concerns concerns
Deb, 2020°2 Some High High High Some concerns  S°M® High
concerns concerns
Dechow, 1999100 Some Some concerns  High Low Low Some High
concerns concerns
Dumais, 20128 Low High High High Low Low High
Ersen, 2018°% Low Low High Some concerns  High Some High
concerns
69 Some
Eua, 2018 Low Some concerns  Low Low Some concerns concerns Some concerns
Farpour, 20174° Low Low Some concerns Low Low Low Some concerns
Fouda, 201800 SOMe Low High High Low Some High
concerns concerns
George, 201877 Some Low High Low Some concerns Some High
concerns concerns
Gul, 20200 Some Some concerns  Some concerns  Low Some concerns Some Some concerns
concerns concerns
97 i Some .
Gupta, 2022 High Low Low Low Some concerns High
concerns

157

[4<



Dextrose Prolotherapy

Evidence Synthesis Program

Trial Name or Bias from Bias from Bias from Bias from Bias in Bias in Overall Risk Of
Author Year Randomization Deviation from Deviation from Missing Measurement Of Selection Of Bias
Process Intended Intended Outcome Data Outcome Reported (Low, Some
Interventions Interventions Result Concerns, High)
(Assignment) (Adherence)
Hadianfard, Some
2023126 Low Low Low Low Low concerns Some concerns
Some . . Some .
110
Haggag, 2022 concerns High Low High Low concerns High
Hashemi, 2015% Some High Some concerns  Low Some concerns Some High
concerns concerns
Hassanien, Some Some .
111 Some concerns  Low Some concerns  Some concerns High
2020 concerns concerns
Hooper, 2011136 Low High Low Some concerns  Low Some High
concerns
Hosseini, 2019%  Low High High Low Some concerns Low High
Hsieh, 202243 Low Low Low Low Low Low Low
Jahangiri, 2016'%"  Low Low Low Some concerns Low Low Some concerns
Karakilic, 202365~ SOMe Low High High Some concerns  S°M® High
concerns concerns
Kaya, 2022% Low High High High Some concerns 0™ High
concerns
Kazempour . .
Mofrad, 20218" High Low Low Low Some concerns Low High
Kesikburun, Some Some .
67 Low Some concerns  Low Some concerns High
2022 concerns concerns
Kim, 20107 Low Some concerns  Low Low Low Some Some concerns
concerns
Kim, 201472 High Some concerns  Low Low Low Some High
concerns
Klein, 1993101 Some Some concerns  Some concerns  Low Low Some High
concerns concerns
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Trial Name or Bias from Bias from Bias from Bias from Bias in Bias in Overall Risk Of
Author Year Randomization Deviation from Deviation from Missing Measurement Of Selection Of Bias
Process Intended Intended Outcome Data Outcome Reported (Low, Some
Interventions Interventions Result Concerns, High)
(Assignment) (Adherence)
; 74. 0
;?1 57222 ; Lin, Low Low Low Low Low Low Low
Lin, 20237 Low Low Some concerns  Low Low Low Some concerns
Louw, 201912 Low Low Low Some concerns  Low Low Some concerns
Mahrncgud, Some Some concerns  High Some concerns  Some concerns Some High
2018 concerns concerns
g/loaznosslsz-Kaplan, Low Some concerns  Low Some concerns  Low Low Some concerns
g’g;gﬁg’“maya’ Low High Low High Some concerns Low High
Mustafa, 2018120 Some High Low Low Some concerns Some High
concerns concerns
Nasiri, 202180 Some Some concerns  High Some concerns  Low Low High
concerns
Ongley, 1987102 Some Some concerns  Low Low Low Some Some concerns
concerns concerns
Ozturk, 2023% Some Low Low Low Some concerns Low Some concerns
concerns
Pishgahi, 2020*" Some Low Low Low Some concerns Low Some concerns
concerns
Pr|ya1dsrsh|n|, Some Some concerns  Some concerns  Low Some concerns Some High
2021 concerns concerns
Rabago, 2013a%  Low Low Low Some concerns Low Low Some concerns
Rabago, 2013b%° Some Low Some concerns  Some concerns  High Some High
concerns concerns
2Rg 1h Alfrsr;zadeh, Low Low Some concerns Low Low Low Some concerns
159 l4<



Dextrose Prolotherapy

Evidence Synthesis Program

Trial Name or Bias from Bias from Bias from Bias from Bias in Bias in Overall Risk Of
Author Year Randomization Deviation from Deviation from Missing Measurement Of Selection Of Bias
Process Intended Intended Outcome Data Outcome Reported (Low, Some
Interventions Interventions Result Concerns, High)
(Assignment) (Adherence)
gg 1h é’gzadeh’ Low Some concerns  Low Low Low Low Some concerns
Raissi, 2022106 Low Some concerns  Low Low Low Low Some concerns
Raissi, 202370 Some Low Some concerns  Some concerns  Low Low Some concerns
concerns
Reeves, 2000%  Low High Low High Low Some High
concerns
Refai, 2011122 High High Low Some concerns  Low Some High
concerns
2Rg1z?4szoltan|, Low Low Some concerns  High Low Low High
Rezasoltani, Some Some concerns High Low High High High
2020% concerns 9 9 9 g
Saadat, 201823 Some Low Low Some concerns  Some concerns Some High
concerns concerns
Sam, 2023"° Low High Low Some concerns  Low High High
Sari, 20202 Some Some concerns  Low Low Low Some High
concerns concerns
Scarpone, 2008°" Some Low Low Some concerns  Low Some High
concerns concerns
Sert, 20205° Low High High Low High Low High
Seven, 201783 Some High High High Some concerns Some High
concerns concerns
Sit, 2020% Low Low Low Low Low Low Low
Ustun, 2023132 High Some concerns  High Low Some concerns Low High
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Trial Name or Bias from Bias from Bias from Bias from Bias in Bias in Overall Risk Of
Author Year Randomization Deviation from Deviation from Missing Measurement Of Selection Of Bias
Process Intended Intended Outcome Data Outcome Reported (Low, Some
Interventions Interventions Result Concerns, High)
(Assignment) (Adherence)
Some . . . .
64
Waluyo, 2021 concerns High High High Low Low High
Wu, 2022135 Low Low Low High Low Some High
concerns
Yelland, 2004%° Low Low Some concerns  High Low Low High
Yelland, 201112° Low Low Low Low Some concerns Low Some concerns
Yelland, 2019% Low Low High Some concerns  Some concerns High High
Yildiz, 202362 Some Low Low Low High Low High
concerns
Zarate, 2020'° Low Low Low Low Low Low Low

Appendix Table 2. Risk of Bias Ratings for All Eligible Nonrandomized Comparison Studies (ROBINS-I)

Study Name Bias Due To Selection Bias in Bias Due to  Bias Due to Bias Due to Bias in the Overall Risk of
or Author Confounding Bias Classification Departures Measurement Missing Selection of Bias (Low,
Year of from of Outcomes Data Reported Moderate,
Interventions Intended Results Serious, Critical,
Interventions No Information)
Low (except
for concerns
g‘g $9I1Eslsghany, about Low Low Moderate Low Moderate Low Moderate
uncontrolled
confounding)
Low (except
Akpancar for concerns
20$9131 ’ about Low Moderate Critical Serious Moderate Low Critical

uncontrolled
confounding)
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Study Name Bias Due To Selection Bias in Bias Due to  Bias Due to Bias Due to Bias in the Overall Risk of
or Author Confounding Bias Classification Departures Measurement Missing Selection of Bias (Low,
Year of from of Outcomes Data Reported Moderate,
Interventions Intended Results Serious, Critical,
Interventions No Information)
Low (except
for concerns
Cho, 2017 about Low Low Moderate Serious Moderate Low Serious
uncontrolled
confounding)
Low (except
for concerns
Derby, 2004'%  about Low Low Moderate Serious Serious Moderate Serious
uncontrolled
confounding)
58’:3223”" Serious Low Low Low Serious Moderate Low Serious
Low (except
for concerns
Jacks, 2012'%  about Low Low Low Low Low Low Low
uncontrolled
confounding)
Low (except
Pandey for concerns . .
2022121 ' about Low Low Moderate Serious Moderate Moderate Serious
uncontrolled
confounding)
Low (except
Senturk for concerns . .
201713 ’ about Low Low Moderate Serious Serious Low Serious
uncontrolled
confounding)
Low (except
Soliman for concerns _ . _
201657 ’ about Low Low Moderate Serious Serious Low Serious
uncontrolled
confounding)
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Study Name Bias Due To Selection Bias in Bias Due to  Bias Due to Bias Due to Bias in the Overall Risk of
or Author Confounding Bias Classification Departures Measurement Missing Selection of Bias (Low,
Year of from of Outcomes Data Reported Moderate,
Interventions Intended Results Serious, Critical,
Interventions No Information)
Low (except
Yildirim for concerns
2021 105 about Low Low Low Low Moderate Low Moderate
uncontrolled
confounding)
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APPENDIX F. KNEE OSTEOARTHRITIS

Appendix Table 3. Detailed Study Characteristics for All Eligible Knee OA Studies

Evidence Synthesis Program

Author, Year
Registry #

Risk of Bias
Follow-up Duration
Location (# Sites)

Funding source

Inclusion/Exclusion Criteria

Intervention:
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Intervention Characteristics

Other treatments/co-interventions

Comparator(s):
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Comparator Characteristics

Other treatments/co-interventions

Primary Outcome
Prioritized Outcomes
e Measurement tool(s) (Time

points)

Other Outcomes Reported

Intra-articular or Extra-articular Dextrose Injections

Babaeian, 2022%°
IRCT2016122931458N1
High

4 Weeks

Iran (1)

NR

Inclusion:

"Patients aged 40-70 years who
met clinical criteria of knee
osteoarthritis defined by
American college rheumatology
and grade 2 or 3 Kellgren and
Lawrence, and complained of
pain and stiffness for at least one
month."

Exclusion:

"Diabetes mellitus, pregnancy,
rheumatologic or inflammatory
diseases involving the knee joint,
previous arthroplasty, intra-
articular or peri-articular injection
in the past three months, and
body mass index (BMI) more
than 42."

Dextrose prolotherapy:
N=28

Age, mean (SD): 60.2 (9.1)
79% Female

Clinic or health care facility
4 wk (3 injections)

Dextrose:

"3 ml of dextrose with 50%
concentration was diluted with 3 ml of
lidocaine 2%"

Other treatments: “[Patients] were
recommended not to use non-steroid
anti-inflammatory and other KOA
therapies in the trial...no drug was
consumed other than acetaminophen
which was taken occasionally."

Hypertonic saline:
N=26

Age, mean (SD): 57.5 (10.0)
86% Female

Clinic or health care facility
4 wk (3 injections)

Hypertonic Saline:

"3 ml of saline with 5% concentration
was diluted with 3 ml of lidocaine 2%"

Other treatments: Patients were
recommended against therapies other
than acetaminophen the same as the
prolotherapy arm.

Primary outcome NR

Pain-related functioning (2, 4 wk)
¢ OKS

o WOMAC (total, pain, stiffness,
function)

Adverse events

Other outcomes:

e Pain severity or intensity (2, 4
wk)

Farpour, 20174

Inclusion:
"Age 38-70 years; being
diagnosed with knee

Dextrose prolotherapy:
N=26

Dextrose prolotherapy:
N=26

Primary outcome NR
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Evidence Synthesis Program

Author, Year
Registry #

Risk of Bias
Follow-up Duration
Location (# Sites)

Funding source

Inclusion/Exclusion Criteria

Intervention:
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Intervention Characteristics

Other treatments/co-interventions

Comparator(s):
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Comparator Characteristics

Other treatments/co-interventions

Primary Outcome
Prioritized Outcomes
e Measurement tool(s) (Time

points)

Other Outcomes Reported

IRCT2016091229795N 1
Some concerns

8 Weeks

Iran (2)

NR

osteoarthritis according to clinical
criteria of the American College
of Rheumatology; having grade 2
and 3 based on the

Kellgern-Lawrence grading scale;
complaining of pain, crepitation,
and knee joint stiffness
continuing for at least three
months before the study. The
VAS score should be 3 or more."

Exclusion:

"The exclusion criteria were any
infection involving the knee skin
such as cellulitis, any intra- or
peri-articular injection during the
three last months, history of
diabetes mellitus,
rheumatological or inflammatory
disease involving the knee joints,
prior total knee arthroplasty, BMI
more than 42, history of knee
trauma or fracture during the
three last months, history of
acute lumbosacral radiculopathy
or peripheral neuropathy, history
of cancer, bleeding disorders,
and pregnancy."

Age, mean (SD): 58.4 (9.5)
68% Female

Clinic or health care facility
2 wk (2 injections)

Peri-articular prolotherapy:

"Patients were placed in a supine
position with the 10°-15° knee
flexion...An expert physiatrist
examined the knee and marked tender
points around the knee up to three
points. [Six] milliliters of the dextrose
25% were injected totally. We used a 25
G needle to the subcutaneous tissue;
then we brought the needle to

just below the skin and redirected it in a
new direction (fan shape) and repeated
this protocol two to three times; 2
milliliters of the solution were injected in
each tender point."

Other treatments: “We prescribed an
acetaminophen tablet if the patient had
post-injection pain...They were advised
to avoid anti-inflammatory drugs or
other therapies for knee osteoarthritis.”

Age, mean (SD): 56.4 (11.2)
72% Female

Clinic or health care facility
2 wk (2 injections)

Intra-articular prolotherapy:
"Injections were performed for both
groups on the first day and repeated
two weeks later. In both groups, the
patients

were placed in a supine position with
the 10°-15° knee flexion. In the intra-
articular group, 6 milliliters of dextrose
25%

were injected with inferolateral
approach under sterile conditions."

Other treatments: Acetaminophen was
prescribed as in the prolotherapy arm

and other treatments were discouraged.

Pain-related functioning (4, 8 wk)
¢ OKS

o WOMAC (total, pain, stiffness,
function)

Adverse events

Other outcomes:

e Pain severity or intensity (4, 8
wk)

Hashemi, 2015%"

Inclusion:

"Patients with mild to moderate
OA of the medial knee

Dextrose prolotherapy:
N=40

Ozone:
N=40

Primary outcome NR
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Evidence Synthesis Program

Author, Year
Registry #

Risk of Bias
Follow-up Duration
Location (# Sites)

Funding source

Inclusion/Exclusion Criteria

Intervention:
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Intervention Characteristics

Other treatments/co-interventions

Comparator(s):
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Comparator Characteristics

Other treatments/co-interventions

Primary Outcome
Prioritized Outcomes
e Measurement tool(s) (Time

points)

Other Outcomes Reported

NR

High

3 Months

Iran (NR)

NR

compartment (Kellgren-Lawrence
grade | and Il), aged 40-75
years"

Exclusion:

"Pregnancy, severe underlying
diseases such as diabetes,
anticoagulant use, being a
candidate for knee joint
replacement (Kellgren- Lawrence
grade lll and V), OA of the
lateral knee compartment,
previous prolotherapy or any
intraarticular injection during the
last year, with suspicion for
infectious or inflammatory
arthritis, and daily use of opioid
or nonopioid analgesic drugs."

Age, mean (SD): 57.3 (15.1)
65% Female

Clinic or health care facility
14-20 days (3 injections)

Hypertonic Dextrose:

"Through the inferomedial approach [...]
7 cm3 of 12.5% hypertonic dextrose
was injected intraarticularly in the HDP
group, by using a 25-G needle under
ultrasound guidance. Before the
prolotherapy, 1% lidocaine was injected
as a local anesthetic to the skin and
underlying tissues."

Other treatments: None reported

Age, mean (SD): 59.1 (12.3)
57.5% Female

Clinic or health care facility
14-20 days (3 injections)

Ozone:

"Through the inferomedial approach, 15
g/mL of ozone-oxygen mixture (5 - 7
cm3) was injected intraarticularly [...] by
using a 25-G needle under ultrasound
guidance.” Lidocaine was administered
the same as in the prolotherapy arm.

Other treatments: None reported

Pain-related functioning (3 mo)
o WOMAC (total)

Other outcomes:

e Pain severity or intensity (3
mo)

Hosseini, 2019%

Inclusion:
mild-to-moderate KOA, grade I

Dextrose prolotherapy:
N=52

Hyaluronic acid:
N=52

Primary outcome NR

IRCT20130518013364N | or more, were enrolled. [KOA] Pain-related functioning (3 mo)

6 was diagnosed according to Age, mean (SD): 61.2 (11.5) Age, mean (SD): 63.7 (12.2) « Modified WOMAC (0-100
American College of scale)

. Rheumatology Criteria, and

High grade was determined according | 48% Female 40% Female
to Kellgren-Lawrence. All Adverse events

3 Months patients were aged between 50— | giinic or health care facility Clinic or health care facility
75 years and had experienced Other outcomes:

| 1 less than 30 minutes of morning L L . o .

ran (1) stiffness. 2 wk (3 injections) 2 wk (3 injections) . 51&8;1 severity or intensity (3
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Evidence Synthesis Program

Author, Year
Registry #

Risk of Bias
Follow-up Duration
Location (# Sites)

Funding source

Inclusion/Exclusion Criteria

Intervention:
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Intervention Characteristics

Other treatments/co-interventions

Comparator(s):
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Comparator Characteristics

Other treatments/co-interventions

Primary Outcome
Prioritized Outcomes
e Measurement tool(s) (Time

points)

Other Outcomes Reported

NR

Exclusion:

"Exclusion criteria [were] severe
underlying diseases like diabetes
and/or hypothyroidism, immune
suppression or deficiency,
serious local infectious or
inflammatory knee disease,
anticoagulant drug history during
the last 3 months, lateral knee
compartment involvement, being
a candidate for knee joint
replacement, any intraarticular
injection based treatment as
prolotherapy during the last year,
and opioid drugs addiction."

Extra-articular hypertonic dextrose:

"Before the main injections, lidocaine
2% was used as local anesthetic. The
HD group received 10 mL of 12.5%
hypertonic dextrose through four point
injections, two points at superolateral of
patella, one point at the medial knee
joint line and another point was at the
anterior of fibula head, via a fan wise
technique, 2.5 cc for each point. All
injections were done by a 23-G needle
subcutaneously under ultrasound
guidance.”

Other treatments: None reported

Intra-articular HA:

"Before the main injections, lidocaine
2% was used as local anesthetic. For
the HA group, 2.5 mL of hyaluronic acid
was injected intraarticularly via the
inferomedial of patella. All injections
were done by a 23-G needle
subcutaneously under ultrasound
guidance.”

Other treatments: None reported

Hsieh, 20224
NCT03238183
Low

6 Months
Taiwan (1)

Partially supported by
research grants from

Shin Kong Wu Ho-Su
Memorial Hospital

Inclusion:

"Age of 40-85 years, knee OA
diagnosis satisfying the American
College of Rheumatology clinical
and radiographic criteria,
Kellgren-Lawrence scores of 2 or
3 determined by radiographs
(standing anteroposterior views
of both knees), the ability to
undergo 3 weeks of treatment
and 6 months of follow-up, and
agreement to avoid nonsteroidal
anti-inflammatory drugs during
the research."

Dextrose prolotherapy:
N=52

Age, mean (SD): 62.4 (10.4)
79% Female

Clinic or health care facility
3 wk (3 injections)

HA+Prolotherapy:
"The participants were placed in the

Saline:
N=52

Age, mean (SD): 62.8 (9.7)

77% Female

Clinic or health care facility

3 wk (3 injections)

Saline+HA:
"The participants were placed in the

Performance-based physical
function measures (regular and
fastest walking speed, stair
climbing time, and chair rising
time)

Pain-related functioning (1 wk
[KOOS]; 1, 3, 6 mo)

e KOOS (pain, other symptoms,
ADL, sports, QoL)

o WOMAC (pain, stiffness,
function)

Physical performance (1 wk, 1, 3,

2019SKHADRO38 Exclusion: supine position and had their skin supine position and had their skin 6 mo)
(ZOZOSKHADROSS ’ "A self-reported history of knee carefully sterilized. After the aseptic carefully sterilized. After the aseptic ¢ Chair stand test (s)
’ surgery, fracture, or infection; preparation, an ultrasound-guided preparation, an ultrasound-guided
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Evidence Synthesis Program

Author, Year
Registry #

Risk of Bias
Follow-up Duration
Location (# Sites)

Funding source

Inclusion/Exclusion Criteria

Intervention:
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Intervention Characteristics

Other treatments/co-interventions

Comparator(s):
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Comparator Characteristics

Other treatments/co-interventions

Primary Outcome
Prioritized Outcomes
e Measurement tool(s) (Time

points)

Other Outcomes Reported

2021SKHADRO032,
2022SKHADRO033) and
the Ministry of Science
and Technology, Taiwan

pregnancy or plans for
pregnancy; malignant
neoplasms; neurologic deficits,
including a history of vertigo or
stroke; autoimmune disease; a
history of intra-articular knee
injections of HA or prolotherapy
within 6 months; or other
therapies for knee OA."

injection was administered with a 21-
gauge needle to the lateral
suprapatellar pouch through the in-
plane approach. The treatment group
received a 7-mL 25% dextrose injection
(3.5mL of 50% dextrose mixed with
3.5mL of 2% lidocaine) followed by a 2-
mL 10 mg/dL HA injection with the
same needle”

Other treatments: “Acetaminophen was
prescribed for intractable pain”

injection was administered with a 21-
gauge needle to the lateral
suprapatellar pouch through the in-
plane approach. The control group
received a 7-mL injection of 3.5 mL of
normal saline with 3.5 mL of 2 %
lidocaine followed by a 2-mL 10 mg/dL
HA injection using the same needle”

Other treatments: Same as Arm 1

e Regular walking speed (m/s)

Adverse events

Mruthyunjaya, 20234

Inclusion:
"Patients aged between 35 and

Dextrose prolotherapy:
N=40

Ozone:
N=40

Primary outcome NR

NR 70 years witrl KL grade 2, 3 Pain-related functioning (6 mo)
stage of OA. Age, mean (SD): NR Age, mean (SD): NR o WOMAC (total)
High .
E(;(:‘Iusmn.. darv t % Female NR % Female NR Other outcomes:
"OA occurring secondary to . . . .
6 Months theumatoid arthritis or septic N - N N e Pain severity or intensity (6
arthritis, patients with GBPD Clinic or health care facility Clinic or health care facility mo)
India (1) deficiency, hypothyroidism,
pregnancy, type 2 diabetes 4 wk (3 injections) 4 wk (3 injections)
NR mellitus, patients on
anticoagulants therapy, [or] . .
patients who had undergone total Dextrose: . Ozor.1e.. .
knee replacement..." 25% dextrose (no further info on The injection protocol was the same as
solution): "lIA injections were given...in in the prolotherapy arm (no further
supine position with knee flexed at 90°. information given on solution).
In all patients 5 mL (22G) sterile
netedles w?rte:] used. d'll'he pmm of Other treatments: Patients were asked
fen ranciteb.o | ;nele .etwal‘.s 91 5 to avoid analgesics the same as the
emorotibial articular interline, 1.5 cm prolotherapy arm.
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Evidence Synthesis Program

Author, Year
Registry #

Risk of Bias
Follow-up Duration
Location (# Sites)

Funding source

Inclusion/Exclusion Criteria

Intervention:
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Intervention Characteristics

Other treatments/co-interventions

Comparator(s):
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Comparator Characteristics

Other treatments/co-interventions

Primary Outcome
Prioritized Outcomes
e Measurement tool(s) (Time

points)

Other Outcomes Reported

lateral to the patellar tendon, 1.5 cm
below the apex of the patella..."

Other treatments: “Patients were
advised...to avoid any analgesics."

PRP:
N=40

Age, mean (SD): NR

% Female NR

Clinic or health care facility
4 wk (3 injections)

PRP:

The injection protocol was the same as
in the prolotherapy arm (no further
information given on solution).

Other treatments: Patients were asked
to avoid analgesics the same as the
prolotherapy arm.

Pishgahi, 2020%

IRCT20100720004422N
6

Some concerns

Inclusion:

"The following inclusion criteria
for patient selection were used:
inflammation, pain, or any other
symptom related to knee OA
lasting at least three months;
radiologic signs of grade I, llI
and IV knee OA and no use of

Dextrose prolotherapy:
N=30

Age, mean (SD): 57.9 (1.6)

50% Female

Platelet rich plasma:
N=30

Age, mean (SD): 58.9 (1.7)

46.7% Female

Primary outcome NR

Pain-related functioning (1, 6 mo)
e WOMAC (total)

Other outcomes:
e Pain severity or intensity (1, 6

6 Months NSAIDs." Clinic or health care facility Clinic or health care facility mo)
Iran (1) Exclusion: 3 wk (3 injections) 1 wk (2 injections)
"The exclusion criteria were as
follows: rheumatic disease, any
169 l4<




Dextrose Prolotherapy

Evidence Synthesis Program

Author, Year
Registry #

Risk of Bias
Follow-up Duration
Location (# Sites)

Funding source

Inclusion/Exclusion Criteria

Intervention:
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Intervention Characteristics

Other treatments/co-interventions

Comparator(s):
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Comparator Characteristics

Other treatments/co-interventions

Primary Outcome
Prioritized Outcomes
e Measurement tool(s) (Time

points)

Other Outcomes Reported

Physical Medicine and
Rehabilitation Research
center, Tabriz University
of Medical Sciences,
Tabriz, Iran (Grant No.
63138)

surgical intervention of the knee,
infection, liver disease, diabetes,
severe cardiovascular disease,
coagulopathy, anticoagulant
therapy, pregnancy."”

Dextrose:

"[Authors] used a combination of 50%
dextrose (2 mL), bacteriostatic water (2
mL), and 2% lidocaine (1 mL). Dextrose
prolotherapy solutions were injected
into the knee joint once a week for three
weeks under ultrasound guidance
through the supra-lateral approach.”

Other treatments: None reported

PRP: "About 20 mL of venous blood
was drained under aseptic precautions
each time; platelet concentrate was
injected into the knee joint by a skilled
specialist under aseptic conditions two
times every seven days through the
supra-lateral approach. The knees were
immobilized for 10 minutes after
injection.”

Other treatments: None reported

ACS:
N=32

Age, mean (SD): 61.3 (1.7)
62.5% Female

Clinic or health care facility
1 wk (2 injections)

Autologous Conditioned Serum:

"20 mL of whole blood was taken from

each patient under aseptic condition by
sterile syringes containing glass beads.
The remaining injection procedure was
the same as in the prolotherapy arm.

Other treatments: None reported
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Evidence Synthesis Program

Author, Year
Registry #

Risk of Bias
Follow-up Duration
Location (# Sites)

Funding source

Inclusion/Exclusion Criteria

Intervention:
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Intervention Characteristics

Other treatments/co-interventions

Comparator(s):
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Comparator Characteristics

Other treatments/co-interventions

Primary Outcome
Prioritized Outcomes
e Measurement tool(s) (Time

points)

Other Outcomes Reported

Rahimzadeh, 201452
IRCT2013092210336N4

Some concerns

Inclusion:

"Osteoarthritis according to the
American College of
Rheumatology’s criteria, age 40-
70, clinical Class I-Ill and
radiologic Stage 1-3 based on
Kellgren—-Lawrence criteria."

Dextrose prolotherapy:
N=26

Age, mean (SD): 60.6 (7.5)

62% Female

Erythropoietin:
N=20

Age, mean (SD): 61.2 (7.5)

55% Female

Primary outcome NR

Physical performance (2, 4, 12
wk)

¢ ROM

12 Weeks Adverse events
Exclusion: Clinic or health care facility Clinic or health care facility
Iran (1) "Drugs or alcohol addiction, Other outcomes:
hemophilia, knee surgery, Single injection Single injection e Pain severity or intensity (2, 4,
NR rheumatoid arthritis, or other 12 wk)
rheumatologic diseases. Dextrose: Erythropoietin:
"[The] patients were transferred to pain The injection protocol was the same in
operating room lying supine. [T]he in the prolotherapy group. “The
needle 22G and 10 cm length through erythropoietin group received intra-
anteroposterior method from the articular injection of 5 cc of ropivacaine
superolateral part of the patella with an 0.5% together with 4000 international
angle of about 45°, was entered into the | units of erythropoietin.”
knee articular area; The dextrose group
(Group .2) recelyed flqorosgoplcally Other treatments: None reported
guided intra-articular injection of 5 cc
0.5% ropivacaine together with 5 cc . .
dextrose 25%." Pulsed radiofrequency:
N=24
Other treatments: None reported
Age, mean (SD): 57 (8.3)
54.2% Female
Clinic or health care facility
44
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Evidence Synthesis Program

Author, Year
Registry #

Risk of Bias
Follow-up Duration
Location (# Sites)

Funding source

Inclusion/Exclusion Criteria

Intervention:
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Intervention Characteristics

Other treatments/co-interventions

Comparator(s):
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Comparator Characteristics

Other treatments/co-interventions

Primary Outcome
Prioritized Outcomes
e Measurement tool(s) (Time

points)

Other Outcomes Reported

Pulsed radiofrequency:

"[Under] aseptic conditions and local
anesthesia with fluoroscopic guidance,
through anteroposterior method from
the superolateral part of the patella with
an angle of about 45°, RF needle G 22,
100 mm long and 10 mm active tip
entered the articular area. From the
anteroposterior fluoroscopic view the
needle tip was embedded at the center
of patella. Then, the probe was entered
and the patients underwent pulsed
radiofrequency (20 ms, 2 Hz, 45V, 15
min, 42°C, 2 cycles).

Other treatments: None reported

Rahimzadeh, 2018
IRCT2014101810599N2

Some concerns

Inclusion:

"[Ages] 40-70 and stage 1 or 2
OA (based on the Kellgren
Lawrence [KL] scale of the
Radiological Society of America)"

Dextrose prolotherapy:
N=21

Age, mean (SD): 64.3 (5.31)

Platelet rich plasma:
N=21

Age, mean (SD): 65.5 (6.64)

Primary outcome NR

Pain-related functioning (1, 2, 6
mo)

o WOMAC (total, pain, stiffness,

L 48% Female 52% Female function)
Exclusion:
6 Months "Rheumatoid arthritis or
hemophilia, previous history of Clinic or health care facility Clinic or health care facility Adverse events
Iran (1) knee surgery, drug or alcohol
addiction, and use of 1 mo (2 injections) 1 mo (2 injections)
NR anticoagulant or nonsteroidal
anti-inflammatory drugs . .
(NSAIDs) in the previous 7 days" | Frolotherapy: , PRP:
Patients in the PRL group received 7 "A 20-mL blood sample was drawn
mL 25% dextrose. After administration under sterile conditions... the blood was
of local anesthesia and placement of a centrifuged for 20 minutes at a speed of
multi-frequency linear probe of (6—13 3,200 rpm. The plasma was separated
72 l4<
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Evidence Synthesis Program

Author, Year
Registry #

Risk of Bias
Follow-up Duration
Location (# Sites)

Funding source

Inclusion/Exclusion Criteria

Intervention:
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Intervention Characteristics

Other treatments/co-interventions

Comparator(s):
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Comparator Characteristics

Other treatments/co-interventions

Primary Outcome
Prioritized Outcomes
e Measurement tool(s) (Time

points)

Other Outcomes Reported

MHz with a depth of 6 cm) an
ultrasound machine at the top of the
patella, the intra-articular injection was
administered under sterile conditions.
Then, a 50 mm long 22-gauge needle
was inserted into the knee joint at the
upper outer quadrant of the patella
under ultrasonographic guidance via the
Inplane technique. Then, the prepared
solution was injected into the knee joint”

Other treatments: “In case of
postprocedural pain, paracetamol was
prescribed.”

and recentrifuged for 5 minutes at a
speed of 1,500 rpm. Then, 7 mL of the
separated plasma was prepared for
intra-articular injection.” The remaining
injection protocol was the same as in
the prolotherapy arm.

Other treatments: Paracetamol was
prescribed as in the prolotherapy arm.

Reeves, 2000*

Inclusion:
"6 months or more of pain in the

Dextrose prolotherapy:
N=NR

Saline/Local anesthetic:
N=NR

WOMAC Total

NR knee, accompanied by either Physical performance (6 mo)
grade 2 or more joint narrowing | Age mean (SD): NR Age, mean (SD): NR « Flexion range
) or grade 2 or more osteophytic
High change...A standard radiographic
atlas was used to determine joint | % Female NR % Female NR Adverse events
6 Months narrowing and osteophytic
grades...ACL laxity by... Clinic or health care facility Clinic or health care facility Other outcomes:
KT1000...an ADD of 2 is ) ) ) )
USA (1) estimated to be 85% sensitive ¢ Pain severity or intensity (6
and 85% specific for ACL 10 mo (6 injections) 4 mo (3 injections) mo)
NR laxity..."
Prolotherapy: Saline + Lidocaine:
Exclusion: "Using a 27 gauge needle via an “105.4 mOsm (.075% lidocaine in
"Blood was obtained for inferomedial approach, tibiofemoral bacteriostatic water) solution.
sedimentation rate, rheumatoid injection was conducted with 9 cc of Bacteriostatic water consisted of .9%
factor, uric acid, and antinuclear 611.4 mOsm (10% dextrose and .075% | benzyl alcohol [was injected].” The
antibody. Significant laboratory lidocaine in bacteriostatic water)
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Evidence Synthesis Program

Author, Year
Registry #

Risk of Bias
Follow-up Duration
Location (# Sites)

Funding source

Inclusion/Exclusion Criteria

Intervention:
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Intervention Characteristics

Other treatments/co-interventions

Comparator(s):
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Comparator Characteristics

Other treatments/co-interventions

Primary Outcome
Prioritized Outcomes
e Measurement tool(s) (Time

points)

Other Outcomes Reported

abnormalities led to referral to
primary physician or
rheumatologist for determination
of the presence or absence of
inflammatory arthritis. No
patients required exclusion due
to the laboratory battery."

solution. Bacteriostatic water consisted
of .9% benzyl alcohol."

Other treatments: "Patients who were
taking any medication or oral
supplement for osteoarthritis other than
calcium, multivitamins, NSAIDS,
acetaminophen, or occasional narcotic,
were asked to discontinue them."

injection protocol was the same as in
the prolotherapy group.

Other treatments: Patients were asked
to discontinue medications and
supplements the same as the
prolotherapy arm.

Rezasoltani, 201742

Inclusion:
"Inclusion criteria were patients

Dextrose prolotherapy:
N=55

Dextrose prolotherapy:
N=55

Primary outcome NR

IRCT2015102713364N3 | With chronic OA over 50 years of Pain-related functioning (5 mo)
age, grade 2 o :‘;%'I‘;gg’y’* Age, mean (SD): 63.9 (11.0) Age, mean (SD): 63.5 (8.9) « WOMAC (pain)
High studies, morning stiffness of <30
minutes, and 3 months of no 76% Female 74% Female Other outcomes:
5 Months response to conservative e Pain severity or intensity (5 mo)
therapy. Clinic or health care facility Clinic or health care facility
Iran (1) ]
Exclusion: 2 wk (3 injections) 2 wk (3 injections)
NR "Severe underlying disease,
?ﬁ:&;lgt%?;g{é zlizt:rrge(r); Periarticular prolotherapy: Intra-articular prolotherapy:
diabetes or history of ' "In the periarticular group, 5 mL of 1% "In intraarticular group, 8 mL of 10%
corticosteroid therapy, lidocaine and 5 mL of 20% dextrose dextrose and 2 mL of 2% lidocaine
prolotherapy or intra-articular were mixed in a syringe and 2.5 cc of were injected through an infra-patellar
injection in the past year, and the solution was injected approach by a 23G needle.”
indication for surgical subcutaneously at 4 points around the
arthroplasty.” knee where the periarticular nerves exit | e treatments: Same as Arm 1
the joint capsule. Two points were
located at upper lateral and medial
parts of knee joint, one point at a line
medial to knee and one point located at
the head of fibula. The injection was
174 [4<¢
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Setting
Frequency; Duration
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Prioritized Outcomes
e Measurement tool(s) (Time

points)

Other Outcomes Reported

performed fan-wise by 2.5 mL of drug
solution (5 mL of 1% lidocaine and 5 mL
of 20% dextrose) at each point with a
23G needle."

Other treatments: “All analgesics were
discontinued 48 hours before the
procedure and for up to 2 weeks after
the procedure.”

Rezasoltani, 2020%

Inclusion:
"Patients with knee osteoarthritis

Dextrose prolotherapy:
N=30

Exercise/PT:
N=30

VAS

IRCT20181217042028N | were eligible for the study if their Pain-related functioning (3 mo)
2 ggeyeW:rz %rtehaésrhtggré:tgzﬁ::;éo Age, mean (SD): 64.8 (5.8) Age, mean (SD): 70 (6.3) e KOOS (pain, other symptoms,
. chronic knee osteoarthritis and if stiffness, ADL, sports, QoL)

High they were at the third or fourth 63% Female 60% Female

grade of Kellgren— Lawrence Adverse events
3 Months based on radiological data.” Clinic or health care facility; Home Clinic or health care facility; Home ¢ Serious side effects
Iran (1) Exclusion: 2 mo (3 injections; daily exercises) 2 wk (3 sessions or injections; daily Other outcomes:

"Exclusion criteria were a history exercises) o Pain severity or intensity (1 wk,
NR of intra-articular injection within Prolotherapy: 1, 3 mo)

the last 6 months, history of Py: Phvsical th .

surgery on the knee joint or "For prolotherapy, we prepared a ysical t_ erapy: _

major trauma to the lower limb solution containing 8 ml of 20% "An exercise program was prescribed

causing fracture, and BMI more dextrose plus 2 ml of 2% lidocaine. daily for all participants throughout the

than 40 kg/m2. [Patients with] Each patient received three study. Each session lasted

severe osteoporosis, rheumatoid intraarticular injections, 1 month apart; approximately 30 minutes including

arthritis, collagen vascular Patients were instructed to keep the isometric exercise for the quadriceps

diseases, and gout. Patients supine position throughout the and stretch exercises for the

were also excluded if they were procedure. Under ultrasonic guidance, gastrocnemius and soleus muscles.

addicted to narcotics. had the joint cavity was recognized and a Knee isometric exercises were

diabetes or any contr’aindication 22-gauge needle was inserted into the prescribed in three angles: 0°, 45°, and

to intra-articular injections for joint space, and the solution injected.” 90° of knee flexion. Each contraction
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Other Outcomes Reported

instance immunodeficiency,
coagulation defect or
anticoagulation therapy, skin
infection at the site of injection, or
hypersensitivity to botulinum
neurotoxin."

The exercise program was the same as
noted in the PT arm.

Other treatments: “[Patients] were also
instructed to take acetaminophen for 24
hours if needed.”

lasted 10 seconds and repeated 10
times, in every angle with 2-second rest
intervals. Participants received 20
minutes of superficial heat using a hot
pack. Then, we prescribed
transcutaneous electrical nerve
stimulation, 80-100 Hz for 100-200 ms
with maximum tolerable intensity.
[P]atients received pulsed ultrasound 1
MHz, 0.8-1.0 W/cm2, 50% duty cycle, 5
minutes per session."

Other treatments: Same as Arm 1

Botulinum neurotoxin:
N=30

Age, mean (SD): 67.7 (7.3)
73% Female
Clinic or health care facility; Home

2 wk (3 sessions or injections; daily
exercises)

"We used 250 units of Dysport,
equivalent to 100 units of botulinum
neurotoxin type A , diluted with 5 ml of
normal saline. Each participant in group
botulinum received a single intra-
articular injection of the solution; The
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Other Outcomes Reported

remaining procedure was the same as
in the prolotherapy arm.

The exercise program was the same as
noted in the PT arm.

Other treatments: Same as Arm 1

Hyaluronic acid:
N=30

Age, mean (SD): 66.1 (9.1)
53% Female
Clinic or health care facility; Home

2 wk (3 sessions or injections; daily
exercises)

Hyaluronic acid:

"2 ml of hyaluronic acid [was injected]
into the joint space three times [one
week apart each]. The remaining
procedure was the same as in the
prolotherapy arm.

The exercise program was the same as
noted in the exercise arm.

Other treatments: Same as Arm 1

Sit, 2020%°

Inclusion:

Dextrose prolotherapy:
N=38

Saline/Local anesthetic:
N=38

WOMAC Pain score
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e Measurement tool(s) (Time
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Other Outcomes Reported

ChiCTR-IPC-15006617
Low

52 Weeks

China (1)

The study was funded
by the Chinese
University of Hong Kong
Direct Grant for
Research 2013-14 (HKD
40,000).

"The inclusion criteria were: age
45-75 years; diagnosis of KOA
based on clinical and
radiographic criteria as defined
by the American Rheumatology
College; moderate to severe
knee pain for at least 3 months,
defined as a score of 23 (on a 0—
6-point ordinal scale) and failure
to achieve a reduction to less
than 3 points, using the same
pain scale, after 6 months of
conservative care."

Exclusion:

"The exclusion criteria included:
corn allergy; previous knee
replacement surgery; pregnancy;
body mass index 235; current
anti-coagulant therapy; knee
injections within the previous 3
months; a diagnosis of
inflammatory or post-infectious
knee arthritis, gouty arthritis,
psoriatic arthritis, or septic
arthritis; significant effusion as
defined by a ballotable patella;
and comorbidity or lifestyle
factors precluding participation in
the study."

Age, mean (SD): 62.8 (5.8)
71.1% Female

Clinic or health care facility
16 wk (4 injections)

Dextrose:

"Participants were placed in the supine
position. Following aseptic preparation
and injection of 1 ml of 1% lidocaine [...]
the study injection was administered
under ultrasound guidance (using a
linear probe and in-plane approach)
with a 25-gauge needle directed to the
suprapatellar pouch...”

“The DPT solution comprised 5 ml of
25% dextrose...The solution was
prepared by mixing 2.5 ml of 50%
dextrose with 2.5 ml of sterile water."

Other treatments: "Conventional
medications, physical therapy,
acupuncture, herbal medicines, over-
the-counter drugs, and other active
treatments were discouraged but
allowed and tracked during the study
period. All participants were asked to
avoid other injection therapies during
this time.

Age, mean (SD): 63.7 (5.2)
71.1% Female

Clinic or health care facility
16 wk (4 injections)

Saline:

“Participants in the control group
received 5-ml injections of normal
saline." The remaining injection
procedure was the same as in the
prolotherapy arm.

Other treatments: Same as Arm 1

Pain-related functioning (16, 26,
52 wk)

o WOMAC (total, pain, stiffness,
function)

Health-related QoL (26, 52 wk)
e EuroQol-5D index

Physical performance (16, 26, 52
wk)

e TUG

Adverse events
e Serious adverse events

Other outcomes:

¢ Pain severity or intensity (16,
26, 52 wk)
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Combined Intra-articular

and Extra-articular Dextrose Injections

Bayat, 2023%°

Inclusion:
Knee OA patients age between

Dextrose prolotherapy:
N=28

Corticosteroid:
N=28

Primary outcome NR

IRCT20170311033000N | 45-75 years with radiologic Pain-related functioning (1, 3 mo)
4 %radlng . accordlng 'to Age, mean (SD): 56.2 (6.1) Age, mean (SD): 57.1 (6.8) o WOMAC (total, pain, stiffness,
ellgren Lawrence (KL) criteria f .
unction)
. who had no response to
High treatments over the past three 28% Female 40% Female
months. Other outcomes:
3 Months Clinic or health care facility Clinic or health care facility ¢ Pain severity or intensity (1, 3
Exclusion: mo)
Iran (1) History of any intra-articular Single injection Single injection
injection, knee physiotherapy or
NR x:r?thssl{rg;ge?\;ﬁréihszgsa; three ProIotheraPy: Corti.costeroid: . .
(rheumatoid arthritis), BMI over "One session of dextrose prolotherapy "[Patients] received one session of
35 and allergy or hypersensitivity | @S one intra-articular injection in the intraarticular injection of triamcinolone
to the studied drugs. form of a combination of 8 cc dextrose (40 mg) with 1 cc of lidocaine 1%.
20% + 2 cc lidocaine 1% and Injections were performed using G22
periarticular intradermal injections of needle under sterilized conditions. For
dextrose 12% at four points around the joint injection lateral mid-patellar
knee (two points above the patella in approach with knee in the extension
the medial and lateral parts, one pointin | was chosen."
the knee medial joint line and one point | Exercise therapy was the same in both
in the lateral part of the knee anterior to groups as descirbed in the pro|0therapy
the head of fibula) with injection of 2.5 arm.
cc at each point (a combination of 3 cc
dextrose 20% and 2 cc lidocaine 1% in ) .
a 5 cc syringe, where only 2.5 cc of it Other interventions: None reported
would be injected); [The] the injections
were accomplished in a circular pattern
around the needle entrance site with
about 5 points of infiltration of 0.5 cc of
solution."
44
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Comparator(s):
N Randomized
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Setting
Frequency; Duration
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Other treatments/co-interventions

Primary Outcome
Prioritized Outcomes
e Measurement tool(s) (Time

points)

Other Outcomes Reported

"Exercise therapy including isometric
strengthening of quadriceps femoris,
thigh adductors and abductors plus
stretching of hamstring muscles was
prescribed for both groups.”

Other interventions: None reported

Baygutalp, 202158

Inclusion:
"Being diagnosed with primary

Dextrose prolotherapy:
N=25

Ozone:
N=25

Primary outcome NR

NR KOA accordingto ACR Pain-related functioning (6, 12
clinical/radiological diagnostic Age, mean (SD): 56.6 (7.1) Age, mean (SD): 57 (7.6) wk)
High criteria, not responding to « WOMAC (total, stiffness,
conservative treatments for at functi
least 3 months, having a score of | 84% Female 88% Female unction)
12 Weeks 2 or 3 from the Kellgren—
Lawrence radiologic scoring Disease duration, months (SD): 35.1 Disease duration, months (SD): 34.3 Physical performance (6, 12 wk)
Turkey (1) system (scores ranging from 0 to (29.6) (27.6) e TUG
4 grades), and age of between « ROM (active/passive)
40-70 years."
NR Clinic or health care facility; Home Clinic or health care facility; Home
. Other outcomes:
Exclusion: L . o . ] ] . .
"History of trauma, surgery, or 62w/I(<j (3 injections); exercises 12 wk Gi\(/\/kz(?;dlnjectlons), home exercises 12 . Piln severity or intensity (6, 12
any invasive procedure on the (2x/day) wk (2x/day) wk)
affected joint in the past 6
months; secondary osteoarthritis Dextrose Prolotherapy: Ozone Therapy:
due to systemic diseases; "Intraarticular 5 mL 12.5% dextrose was | "The patient was in a sitting position,
uncontrolled diabetes mellitus; applied with a lateral approach. and the knee was flexed. Lidocaine was
rheumatological diseases; Periarticular 1 mL 12.5% dextrose was | injected (2%, 2 mL) Intraarticular 15 mL
systemic infection; tuberculosis; applied to 10 points with a total volume | ozone solution (15 g/mL) was applied
malignancy; hyperthyroidism; of 10 mL. The points were medial and with a lateral approach...Periarticular 1
severe cardiovascular disease; lateral coronary ligaments, proximal and | mL ozone solution was applied to 10
glucose-6-phosphate distal medial and lateral collateral points with a total volume of 10 mL.The
dehydrogenase deficiency; ligaments, the quadriceps tendon region | remaining injection protocol was the
abnormalities in hemogram and of patella upper edge, the distal and same as in the prolotherapy arm. The
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coagulation tests; total knee
replacement, undergoing anti-
inflammatory, anticoagulant, or
immunosuppressive therapy;
taking a nonsteroidal anti-
inflammatory drug (NSAID) in the
last week; taking steroid drugs in
the last month; using angiotensin
converting enzyme inhibitors;
knee injection in the last 6
months; and pregnancy and
breastfeeding."

proximal region of the patellar tendon,
and the tendon region of pes
anserine..."

The exercise program was the same as
noted in the exercise arm.

Other interventions: None reported

exercise program was the same as
noted in the exercise arm.

Other interventions: None reported

Exercise/PT:
N=25

Age, mean (SD): 56.5 (7.4)

84% Female

Disease duration, months (SD): 30.8
(31.9)

Home

Exercise:

"This program consisted of isometric
and isotonic exercises to strengthen
quadriceps muscles and improve range
of motion...The protocol consisted of 7
movements:

-Sitting on a chair, stretch your legs and
place a rolled towel under your right
knee. Straighten your leg by stretching
your knee, pressing your knee down.
-Sitting on a chair, stretch your

legs and place a rolled towel between
your knees, count to 10, then relax for a
few seconds.

-In the supine position, with the knee
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straight, raise your right leg 15-30 cm,
count to 10, then relax for a few
seconds.

-In the supine position, straighten your
legs, and pull your right leg towards you
for a count of 10, then relax.

-Lie face down and bend your right
knee (pull it towards you), count to 10,
then relax for a few seconds

-Lie on your side, bend your right leg
and hip towards you, and count to 10.
Then straighten your leg and extend
your back as far as you can, then relax
for a few seconds."

Other interventions: None reported

Dumais, 20128’

Inclusion:
"Diagnosis of knee OA,

Dextrose prolotherapy:
N=21

Physical Therapy:
N=24

WOMAC Index

NCT01206634 e)fp.eriencef%ain intt:e Ignee fora Pain-related functioning (16 wk)
minimum of 6 months, be ) ) ) .
. capable to understand and Age, mean (SD): 57.3 (12.6) Age, mean (SD): 56.2 (10.9) ¢ BPI Functional |mPalrrT1.ent
High execute physiotherapy exercises, » WOMAC (total, pain, stiffness,
and be 18 years or older." 39% Female 56% Female function)
16 Weeks
Exclusion: Clinic or health care facility; Home Home Physical performance (16 wk)
Canada (1) "Previous operation of the e TUG
referring knee, infection of the 4 wk (4 injections); 16 wk exercise 16 wk (exercises daily; PT check-in
NR skin surrounding the knee or of every 4 wk) Adverse events
the articulation, abnormal . . . .
coagulation, allergy to lidocaine, f’rolotherapy. . . . . ¢ One patient with diffuse edema
pregnancy, or breast-feeding." The osteotendinous junction of both PT:
insertion sites of the collateral ligaments | “[The] exercise Other outcomes:
was identified. The patients then 0 program was composed of four e Pain severity or intensity (16
received injections of 1 cc of a 15% strengthening exercises (isometric wk)
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dextrose and 0.6% lidocaine solution
free of adrenaline in each of eight
administration sites in the collateral
ligaments... A 5 cc injection of 20%
dextrose and 0.5% lidocaine without
adrenaline solution was also
administered inside the knee joint. The
intra-articular injection was performed
using the anterior approach."

The exercise program was the same as
noted in the PT arm.

Other interventions: None reported

quadriceps exercises, leg extension
exercises with quadriceps roll, strait leg
raise, and sitting end-range knee
extension) for which the participants
were asked to perform three sets of 10
repetitions daily. The participants were
instructed on how to do the exercises
by a senior physiotherapist, who also
reviewed the exercises every 4
weeks...”

Other interventions: None reported

Ozturk, 2023%
NCT05537077

Some concerns

Inclusion:

Patients aged 40-70 years with
knee pain for more than 3
months; Diagnosis of primary
KOA according to ACR clinical/
radiologic diagnostic criteria and
classified as stages II-lll of

Dextrose prolotherapy (20%):
N=31

Age, mean (SD): 55.8 (6.8)

80% Female

Dextrose prolotherapy (5%):
N=33

Age, mean (SD): 55.9 (7.2)

83.3% Female

Primary outcome NR

Pain-related functioning (6, 12
wk)

o WOMAC (total, pain, stiffness,
function)

12 Weeks Kellgren-Lawrence
Clinic or health care facility; Home Clinic or health care facility; Home Health-related QoL (12 wk)

Turkey (1) Exclusion: e SF-36 (PCS, MCS)
Patients with total knee 6 wk (3 injections, exercise daily) 6 wk (3 injections, exercise daily)

NR arthroplasty; Presence of Physical performance (6, 12 wk)
rheumatic disease, active 20% DPT: 5% DPT: e TUG
systemic infection, ) ’ . . .
a)r:d malignancy: Those receiving | PPT ata concentration of 20% DPT at a concentration of 5% * Flexion (active, passive)
anticoa glant t%‘era . Patients 9 performed in three sessions at weeks 0, | performed in three sessions... The
who hag intra-articuﬁg’r injections 3, and 6. Five milliliters of intra-articular | remaining injection technique is the Adverse events
. b . and 10 ml of periarticular dextrose were | same as in the 20% prolotherapy arm. . e
Lr;;:fhlgﬁes;vg?gérgdpsrt?:l?hues 6 injected into the knee during each The exercise program was the same as » Patients with side effects
last m0|"1th and NSAIDs session. The periarticular injection was noted in the Exercise arm.

A o given in ten areas, 1 ml in each. A 22- Other outcomes:
(nonsteroidal anti-inflammatory
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drugs) in the last week; Pregnant
and breastfeeding women.

gauge needle tip was used for intra-
articular injection, while a 27-gauge
needle tip was used for periarticular
injection. No local anesthetic was used.
Hotpack therapy was applied for 20 min
each session at weeks 0, 3, and 6.

The exercise program was the same as
noted in the Exercise arm.

Other interventions: None reported

Dextrose prolotherapy (10%):
N=32

Age, mean (SD): 55.5 (7)

83.3% Female

Clinic or health care facility; Home
6 wk (3 injections, exercise daily)

10% DPT:

DPT at a concentration of 10%
performed in three sessions... The
remaining injection technique is the
same as in the 20% prolotherapy arm.

The exercise program was the same as
noted in the Exercise arm.

Other interventions: None reported

Exercise:
N=32

Age, mean (SD): 56.6 (7.4)
83.3% Female

Clinic or health care facility; Home

e Pain severity or intensity (6,
12 wk)
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6 wk (home exercise daily)

Exercise:

"The home exercise program of 2 sets
of 10 repetitions per day of [the
following] home exercise program: (1)
Sit with your legs extended. Roll up a
towel and place it under your knee.
Press the towel down by straightening
your knee. Count to 10 in this position.
(2) While lying in the prone position,
bend both knees alternately. Repeat the
movement rhythmically. (3) Lie down on
your side. Bend the raised knee as far
as you can, pulling it toward your
stomach. Then straighten your leg and
extend it as far back as possible. (4) Sit
on a chair. Tie a 1 kg weight to your
ankle. Lift your foot off the floor and
extend your leg straight. Count to 10 in
this position. Then slowly lower your
foot to the floor."

Other interventions: None reported

Rabago, 2013%
NCT00085722

Some concerns

Inclusion:

"A diagnosis of knee
osteoarthritis based on clinical
criteria (American College of
Rheumatology), identification of
knee osteoarthritis by a
radiologist on an existing knee

Dextrose prolotherapy:
N=33

Age, mean (SD): 56.8 (7.9)

63% Female

Saline:
N=31

Age, mean (SD): 56.8 (6.7)

69% Female

WOMAC Composite score

Pain-related functioning (5, 9, 12,
24, 52 wk)

o WOMAC (total, pain, stiffness,
function

52 Weeks radiograph obtained within 5
years of enrollment, tenderness Clinic or health care facility Clinic or health care facility Adverse events
of 1 or more anterior knee
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USA (1)

National Institutes of
Health: National Center
for Complementary and
Alternative Medicine:
5K23AT001879-02.

structures on physical
examination, and self-reported
moderate-to-severe knee pain for
at least 3 months, defined as a
score of 3 or more (0 to 6 ordinal
response scale)"

Exclusion:

"Exclusion criteria included
pregnancy, diabetes,
anticoagulation therapy, history
of total knee replacement, prior
knee prolotherapy, any knee
injection within 3 months,
inflammatory or postinfectious
knee arthritis, daily use of opioid
medication, allergy or intolerance
to study medication, body mass
index (BMI) greater than 40
kg/m2, and comorbidity severe
enough to prevent participation in
the study protocol, including at-
home exercise or attendance at
scheduled injection
appointments."”

9-17 wk (3-5 injections)

Dextrose:

Intra-articular [25%)] injection:
“[Solution] in a 10-mL syringe: 5 mL
50% dextrose, 5 mL lidocaine, 1%
saline... 6.0 mL was injected using an
inferomedial approach.”

Extra-articular [15%] injection:
“[Solution] 22.5 mL distributed in 3, 10-
mL syringes (7.5 mL each) using the
following recipe: 6.75 mL 50% dextrose,
4.5 mL 1% lidocaine, 11.25 mL 0.9%
saline...Extra-articular injections were
done on bone by palpation at major
tender tendon and ligament insertions
through up to 15 skin punctures using a
peppering technique, placing a possible
total 22.5 mL of solution; ultrasound
guidance was not used."

Other treatments: “Participants were
offered acetaminophen and 8.5 mg
oxycodone tablets to use as needed for
up to 1 week [and] were discouraged
from using [NSAIDs] and from starting
new therapies for their osteoarthritis
during the study period.

9-17 wk (3-5 injections)

Saline:

“Intra-articular [solution]: 5 mL 0.9%
sodium chloride, 5 mL 1%
lidocaine...Injection technique identical
to intra-articular [prolotherapy]...”
“Extra-articular [solution]: 22.5 mL
distributed in 3, 10-mL syringes (7.5 mL
each) using the following recipe: 18 mL
0.9% sodium chloride, 4.5 mL 1%
lidocaine...Injection technique identical
to [prolotherapy]...”

Other treatments: Same as Arm 1

Exercise/PT:
N=34

Age, mean (SD): 56.4 (7.0)
68% Female

Home

20 wk (3-5 x/wk)

Exercise:

"Exercise group participants received
an informational pamphlet about knee
osteoarthritis (Visual Health

e Post-injection pain, other side
effects

Other outcomes:

e Pain severity or intensity (6, 9,
12, 24, 52 wk)
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Author, Year
Registry #

Risk of Bias
Follow-up Duration
Location (# Sites)

Funding source

Inclusion/Exclusion Criteria

Intervention:
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Intervention Characteristics

Other treatments/co-interventions

Comparator(s):
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Comparator Characteristics

Other treatments/co-interventions

Primary Outcome
Prioritized Outcomes
e Measurement tool(s) (Time

points)

Other Outcomes Reported

Information, at
http://www.vhikits.com/Default.aspx)
depicting 10 at-home knee exercises
demonstrated by the study coordinator
at baseline."

Other treatments: Same as Arm 1

Sert, 2020%°
NR

High

18 Weeks
Turkey (1)

This work was
supported, in part, by
funding from the
Scientific Research
Projects Unit of the
Istanbul University

Inclusion:

"Patients with chronic (>3
months) symptomatic KOA aged
between 40 and 70 years had
grade Il or Il KOA according to
the Kellgren—Lawrence
classification and had not
responded to conservative
therapies, such as
physiotherapy, oral analgesic
medications, and/or topical
nonsteroidal anti-inflammatory
drugs."

Exclusion:

"Exclusion criteria were the
following: a previous diagnosis of
a neuromuscular, infectious, or

Dextrose prolotherapy:
N=22

Age, mean (SD): 55.7 (6.6)
85.7% Female
Clinic or health care facility; Home

6 wk (3 injections); exercises performed
at least 3 days per wk

Prolotherapy:

"Each patient received three intra- and
extra-articular dextrose prolotherapy
injections...A 5mL injection of 25%

Saline:
N=22

Age, mean (SD): 54.4 (7.3)
90.9% Female

Clinic or health care facility; Home
6 wk (3 injections)

Saline:

"Patients were administered, as per the
prolotherapy protocol, intra-articular
(2.5mL 0.9% sodium chloride +2.5mL
1% lidocaine) and extra-articular (5mL

WOMAC pain subscale

Pain-related functioning (6, 18
wk)

o WOMAC (total, pain, stiffness,
function)

Health-related QoL (6, 18 wk)
e SF-36 (PCS, MCS)

Other outcomes:

e Pain severity or intensity (6, 18
wk)

(ID:41877). inflammatory disease; the dextrose solution (4mL 30% dextrose 0.9% sodium chloride +5mL 1%
presence of diabetes mellitus +1mL 0.9% sodium chloride) was lidocaine) saline injections"
and neuropathic pain; a body applied to the patellofemoral joint space | The exercise program was the same as
mass index above 40 kg/m2; a with a superolateral approach using a noted in the exercise arm.
history of knee trauma or severe _20-gauge _needle_v_vith the patient placed
meniscus or ligament injuries that | N thj supln(ihposmonc.i f‘ 25-gauge ¢ “All participants were discouraged from
could lead to knee pain or needie was then used to periorm extra- | qin 4 nonsteroidal anti-inflammatory
surgery; or a history of articular injections, using the peppering | 1\ yications and from starting new
technique, and applying a total of 10mL | 0 35ies.. during the study period. The
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Author, Year
Registry #

Risk of Bias
Follow-up Duration
Location (# Sites)

Funding source

Inclusion/Exclusion Criteria

Intervention:
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Intervention Characteristics

Other treatments/co-interventions

Comparator(s):
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Comparator Characteristics

Other treatments/co-interventions

Primary Outcome
Prioritized Outcomes
e Measurement tool(s) (Time

points)

Other Outcomes Reported

prolotherapy or knee injections in
the past 3 months."

15% dextrose solution (5mL 30%
dextrose +2.5mL 0.9% sodium chloride
+2.5mL 1% lidocaine) into the medial
collateral ligament (femur and tibia
attachment points), lateral collateral
ligament (femur and fibula attachment
points), superior patellar pole, patellar
tendon (tuberosity of the tibia
attachment point), coronary ligaments,
and pes anserinus ligament bone
attachment points."

The exercise program was the same as
noted in the exercise arm.

Other treatments: “All participants were
discouraged from using nonsteroidal
anti-inflammatory medications and from
starting new therapies...during the study
period. The participants were
recommended to take acetaminophen
as needed...”

participants were recommended to take
acetaminophen as needed...”

Exercise/PT:
N=22

Age, mean (SD): 52 (6.1)

89.5% Female

Home

>3 days/wk

Exercise:

"[The] exercise program, which was the
same for all three groups, was
performed for at least 3 days a week
and included hamstring and quadriceps
stretching, isometric quadriceps
strengthening exercises, and terminal
knee extension exercises, each
comprising 3 sets with 10 repetitions."

Other treatments: Same as Arm 1

Soliman, 2016%

Inclusion:
"Diagnosis of knee OA based on

Dextrose prolotherapy:
N=52

Dextrose prolotherapy:
N=52

Primary outcome NR

NR clinical criteria (Ame_rican College Pain-related functioning (12 mo)
of Rheumatology) with atleast 6 | 5o mean (SD): 51.1 (12.1) Age, mean (SD): 51 (10.5) « WOMAC (total)
. months of pain.
Serious
75% Female 75% Female Adverse events
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Author, Year
Registry #

Risk of Bias
Follow-up Duration
Location (# Sites)

Funding source

Inclusion/Exclusion Criteria

Intervention:
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Intervention Characteristics

Other treatments/co-interventions

Comparator(s):
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Comparator Characteristics

Other treatments/co-interventions

Primary Outcome
Prioritized Outcomes
e Measurement tool(s) (Time

points)

Other Outcomes Reported

12 Months Exclusion: e Adverse events not defined
"Cancers and undernutrition in Disease duration, years (SD): 6.9 (9.0) Disease duration, years (SD): 6.6 (9.0)
Egypt (1) ‘r:rd?’ not to inteﬁ?rti wiéhéhe Other outcomes:
ealing process of the body. o A o - . . . .
Secondary knee OA cases were Clinic or health care facility; Home Clinic or health care facility; Home « Pain severity or intensity (12
NR excluded as well, such as mo)
osteoarthritis associated with any | 3-5 mo (3-5 injections) 3-5 mo (3-5 injections)
autoimmune diseases, gouty
arthritis, hormonal imbalance, Prolotherapy using Hackett+Lyftogt Prolotherpay using Hackett injection
:jqfecgon or hematological injection techniques: technique:
Isorders. [The] knee was examined, tender " Subgroup Ib was treated with the
anterior—-medial-lateral knee locations Hackett... technique alone."
were marked, anesthetic skin wheals of | The remaining injection protocol was
1% lidocaine were placed...Extra- the same as in the other prolotherapy
articular injections were administered arm.
on bone by palpation at major tender “All patients enrolled in this study
tendon and ligament insertions through | underwent a quadriceps strengthening
up to 15 skin punctures using a program before the start of the study."
peppering technique...placing a
possible total 40 ml of [15% dextrose] = )
solution (24 ml 25% dextrose + 8 ml 1% Partlmpants were discouraged from
lidocaine, 8 ml normal saline)” thetrrz:pletshother }htahn NSAIDs the same
The 5-ml intra-articular injection was as fhe ofher prolotherapy arm.
then delivered using an inferomedial
approach...” 25% intra-articular (5 ml of | Exercise/PT:
25% dextrose) using inferomedial or N=24
inferolateral approach...ultrasound
guidance was not used.” Age, mean (SD): 52.8 (11.1)
“All patients enrolled in this study
underwent a quadriceps strengthening 0
program before the start of the study." 75% Female
Other treatments: "[Participants] were Disease duration, years (SD): 6.0 (8.7)
offered acetaminophen tablets to use as
189 l4<
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Author, Year
Registry #

Risk of Bias
Follow-up Duration
Location (# Sites)

Funding source

Inclusion/Exclusion Criteria

Intervention:
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Intervention Characteristics

Other treatments/co-interventions

Comparator(s):
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Comparator Characteristics

Other treatments/co-interventions

Primary Outcome
Prioritized Outcomes
e Measurement tool(s) (Time

points)

Other Outcomes Reported

needed for up to 1 week...They were
discouraged from using NSAIDs and
from starting new therapies for their OA
during the study period."

Home
20 wk (5 days/wk, 3x/day)

Exercise:

"At-home exercise intervention was
demonstrated to all patients at baseline.
Patients were advised to begin
exercises (three sessions per week,
one session daily, 10 repetitions per
exercise), and then gradually increase
therapy as tolerated over 20 weeks (five
sessions per week, three times daily, 15
repetitions per exercise), and to
continue them thereafter if desired."

Other treatments: Same as Arm 1

Waluyo, 20215
NCT04557943
High

12 Weeks

Indonesia (1)

Inclusion:

"Inclusion criteria were: patients
aged >40 years; and diagnosis of
knee OA based on the American
College of Rheumatology (ACR)
2012 criteria and radiological
examination."

Exclusion:

"Exclusion criteria were: previous
intra-articular injection within 3

Dextrose prolotherapy:
N=44

Age, mean (SD): 62.6 (6.9)
76.9% Female
Clinic or health care facility

9 wk (3 injections)

Hyaluronic acid:
N=32

Age, mean (SD): 62 (10.8)
71.4% Female
Clinic or health care facility

5 wk (5 injections)

Changes in sCOMP and uCTX-lI
as specific biomarkers of
cartilage degradation.

Pain-related functioning (12 wk)

e WOMAC (total, pain, stiffness,
function)

Adverse events
¢ Post-injection pain/other side

NR months; previous use of non- effects

steroidal anti-inflammatory drugs . . .

(NSAIDs) one week before Erelf‘xtrgieTProlotherapy.. 5 ml 25% Hyaluronic Acid: Other outcomes:

intervention; or contraindications e group was givena om () . - . .

to prolotherapy, such as intra-articular dextrose injection and 30— . \';i')n severity or intensity (12
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Author, Year
Registry #

Risk of Bias
Follow-up Duration
Location (# Sites)

Funding source

Inclusion/Exclusion Criteria

Intervention:
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Intervention Characteristics

Other treatments/co-interventions

Comparator(s):
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Comparator Characteristics

Other treatments/co-interventions

Primary Outcome
Prioritized Outcomes
e Measurement tool(s) (Time

points)

Other Outcomes Reported

abscess, cellulitis, or septic
arthritis."”

40 ml 15% peri-articular dextrose
injection in several sites, such as the
medial collateral ligament, pes
anserine, tibial tubercle, coronary
ligament, patellar edge, lateral collateral
ligament, and tibiofibular ligament.”

Other treatments: “Participants were
advised to take only acetaminophen
(500 mg every 8 h, as needed) if the
pain flared up and to avoid NSAIDs in
the first 72 h after injection.”

"The HA group was given a 2 ml
Adant® intra-articular injection (~10 mg)
onweeks 1,2,3,4and5."

Other treatments: Same as Arm 1

Yildiz, 202362 Inclusion: Dextrose prolotherapy: Exercise/PT: Primary outcome NR
"The main inclusion criterion was | N=30 N=30
NCT04958213 the radio graphically confirmed Pain-related functioning (1, 3 mo)
E;‘fﬁe;‘ffugy{fg*Ilflg'g?él':‘rt‘ee Age, mean (SD): 60.1 (6.8) Age, mean (SD): 60.6 (6.1) « WOMAC (total)
High which had been ongoing for at
least 3 months." 100% Female 100% Female Physical performance (1, 3 mo)
3 Months ¢ Knee ROM
Exclusion: Clinic or health care facility; Home Clinic or health care facility; Home e 50-m walking test (sec)
Turkey (1) "The study exclusion criteria e Extensor, Flexor PT (60,180
were defined as an age <50 2 wk (2 injections) 4 wk (PT 5 sessions/wk) degrees/sec)
NR years, the presence of an
Lﬂgi;nsrgagﬁ%;h?%Titgﬁgﬂ,ﬁe d Hypertonic dextrose prolotherapy: Conventional physiotherapy: Other outcomes:
on the kellgren—Lawrence "With the patient placed in the supine e Pain severity or intensity (1, 3
radiological criteria, a history of position, and the knee placed at 20-30° | "All patients received combined hot mo)
knee surgery or joint flexion, The injection points were pack (HP), US and TENS treatments.
replacement, trauma, any designated as the medial and lateral Using a two-channel portable TENS
intra-articular injection coronary ligaments, proximal and distal | ynit (BTL-4620, BTL Corporate), TENS
(hyaluronic acid, steroids or medial and lateral collateral ligaments, | therapy was applied around the knee
platelet-rich plasma) over the the quadriceps tendon region of the region for 30 min with two electrodes in
past 6 months, malignancy, or patella upper edge, the distal and conventional mode, at a frequency of
for l4<
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Author, Year
Registry #

Risk of Bias
Follow-up Duration
Location (# Sites)

Funding source

Inclusion/Exclusion Criteria

Intervention:
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Intervention Characteristics

Other treatments/co-interventions

Comparator(s):
N Randomized

Demographics/clinical information
(pain duration, etc.)

Setting
Frequency; Duration
Detailed Comparator Characteristics

Other treatments/co-interventions

Primary Outcome
Prioritized Outcomes
e Measurement tool(s) (Time

points)

Other Outcomes Reported

any other neurological disorder
that could contribute to the
symptoms."

proximal region of the patellar tendon,
and the tendon region of pes anserine.

Using a 27-G needle [...] the injection
was then performed. The patients
received an intra-articular injection of 5
ml 25% dextrose (2.5 ml 20% dextrose
+ 2.5 ml 30% dextrose), and a
peri-articular injection of 10 ml 15%
dextrose (5 ml 0.9% NaCl + 5 ml 30%
dextrose) to each ligament-bone
insertion.

The exercise program was the same as
noted in the Exercise arm.

Other treatments: "Throughout the
study period, the patients were
requested not to take any painkillers,
but were permitted to take paracetamol
if deemed necessary."

100 Hz and a pulse width of 60 msec
and intensity adjusted according to the
threshold for each patient without
causing pain or muscular contraction.
US sessions of 5 min continuously were
performed 5 days a week for 4 weeks
for a total of 20 sessions, using a power
of 1 W/em2, and frequency of 1 MHz.
HP therapy was applied for 30 min per
session for a total."

"A home-based exercise program was
performed by all patients in both
groups. The program included active
isotonic and isometric strengthening
exercises for 15 min, and stretching and
relaxation exercises for 15 min."

Other treatments: Same as Arm 1

Abbreviations. ACL= anterior cruciate ligament; ACR=American College of Radiology; ACS=autologous conditioned serum; ADD=anterior displacement difference;
ADL=Activities of Daily Living; BMI=body mass index; cc=cubic centimeter; DPT=dextrose prolotherapy; EuroQol-5D=European Quality of Life-5 Dimensions; G=gauge;
HA=hyaluronic acid; HD=hypertonic dextrose; HP=Hot pack; kg=kilograms; KL=Kellgren-Lawrence; KOA=knee osteoarthritis; KOOS=Knee Injury and Osteoarthritis
Outcome Score; m=meters; MCS=Mental component score; MHz=megahertz; ml=milliliters; mm=millimeters; mo=months; mOsm=osmotic concentration; NR=not
reported; NSAID=Non-steroidal anti-inflammatory drug; OA=osteoarthritis; OKS=Oxford Knee Score; PCS=Physical component score; PRP=platelet rich plasma;
PT=physical therapy; QoL=quality of life; ROM=range of motion; SD=standard deviation; SF-36=Short Form Survey (36 items); TENS=Transcutaneous electrical nerve
stimulation; TUG=Timed Up and Go; US=ultrasound; USA=United States of America; VAS=Visual Analog Scale; Wk=week; WOMAC=Western Ontario and McMaster
Universities Arthritis index.
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Appendix Table 4. Detailed Results for Eligible Knee Osteoarthritis Studies: Intra-Articular and Extra-Articular

Dextrose Injections

Author, Year
Risk of Bias

Effect Measure
Time point(s)

Intervention
Baseline mean (SD)
Time point mean (SD)

Comparator(s)
Baseline mean (SD)
Time point mean (SD)

Mean Difference at Follow-up
P-value*

Other results reported

Dextrose Prolotherapy vs. PT/Exercise Programs

Baygutalp, 202158 Pain-related functioning Dextrose prolotherapy Ozone Dextrose prolotherapy vs. Ozone
High WOMAC Totalt Baseline: 55.9 (17.0) Baseline: 58.0 (9.5) 6 wk: NR
6, 12 wk 6, 12 wk: NR 6, 12 wk: NR 12 wk: NR
Difference in difference
6 wk: NR, p= 0.562
12 wk: NR, p=0.096
Home exercise Dextrose prolotherapy vs. Home
Baseline: 57.6 (21.5) exercise
6, 12 wk: NR 6 wk: NR
12 wk: NR
Difference in difference
6 wk: NR, p=0.053
12 wk: NR, p=0.023
Pain-related functioning Dextrose prolotherapy Ozone Dextrose prolotherapy vs. Ozone
WOMAC Physical Function® Baseline: 38.6 (11.8) Baseline: 39.5 (6.7) 6 wk: NR
6, 12 wk 6, 12 wk: NR 6, 12 wk: NR 12 wk: NR
Difference in difference
6 wk: NR, p=0.158
12 wk: NR, p=0.919
Home exercise Dextrose prolotherapy vs. Home
Baseline: 40.0 (15.3) exercise
6, 12 wk: NR 6 wk: NR
12 wk: NR
Difference in difference
6 wk: NR, p=0.058
12 wk: NR, p=0.007
Pain-related functioning Dextrose prolotherapy Ozone Dextrose prolotherapy vs. Ozone
WOMAC Stiffness® Baseline: 4.2 (1.8) Baseline: 5.2 (1.8) 6 wk: NR
6, 12 wk 6, 12 wk: NR 6, 12 wk: NR 12 wk: NR
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Author, Year Effect Measure Intervention Comparator(s) Mean Difference at Follow-up
Risk of Bias Time point(s) Baseline mean (SD) Baseline mean (SD) P-value*
Time point mean (SD) Time point mean (SD)
Other results reported
Difference in difference
6 wk: NR, p=0.004
12 wk: NR, p=0.035
Home exercise Dextrose prolotherapy vs. Home
Baseline: 4.7 (2.0) exercise
6, 12 wk: NR 6 wk: NR
12 wk: NR
Difference in difference
6 wk: NR, p=0.029
12 wk: NR, p=0.302
Physical performance Dextrose prolotherapy Ozone Dextrose prolotherapy vs. Ozone
TUGT Baseline: 11.8 (2.3) Baseline: 13.8 (2.6) 6 wk: NR
6, 12 wk 6, 12 wk: NR 6, 12 wk: NR 12 wk: NR
Difference in difference
6 wk: NR, p=0.588
12 wk: NR, p=0.102
Home exercise Dextrose prolotherapy vs. Home
Baseline: 12.6 (2.9) exercise
6, 12 wk: NR 6 wk: NR
12 wk: NR
Difference in difference
6 wk: NR, p=0.588
12 wk: NR, p=0.102
Physical performance Dextrose prolotherapy Ozone Dextrose prolotherapy vs. Ozone
ROM Active® Baseline: 126.0 (13.8) Baseline: 125.8 (10.0) 6 wk: NR
6, 12 wk 6, 12 wk: NR 6, 12 wk: NR 12 wk: NR
Difference in difference
6 wk: NR, p=0.109
12 wk: NR, p=0.891
Home exercise Dextrose prolotherapy vs. Home
Baseline: 129.8 (10.6) exercise
6, 12 wk: 6 wk: NR
12 wk: NR
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Author, Year Effect Measure Intervention Comparator(s) Mean Difference at Follow-up
Risk of Bias Time point(s) Baseline mean (SD) Baseline mean (SD) P-value*
Time point mean (SD) Time point mean (SD)
Other results reported
Difference in difference
6 wk: NR, p=0.109
12 wk: NR, p=0.006
Physical performance Dextrose prolotherapy Ozone Dextrose prolotherapy vs. Ozone
ROM Passive’ Baseline: 133.7 (10.8) Baseline: 132.9 (9.9) 6 wk: NR
6, 12 wk 6, 12 wk: NR 6, 12 wk: NR 12 wk: NR
Difference in difference
6 wk: NR, p=0.291
12 wk: NR, p=0.172
Home exercise Dextrose prolotherapy vs. Home
Baseline: 136.3 (6.0) exercise
6, 12 wk: NR 6 wk: NR
12 wk: NR
Difference in difference
6 wk: NR, p=0.291
12 wk: NR, p=0.172
Pain severity or intensity Dextrose prolotherapy Ozone Dextrose prolotherapy vs. Ozone
VAS Movement® Baseline: 7.9 (1.8) Baseline: 9.8 (0.5) 6 wk NR
6, 12 wk 6 wk: NR 6, 12 wk: NR 12 wk: NR
12 wk: NR
Difference in difference
6 wk: NR, p<0.01
12 wk: NR, 0.003
Home exercise Dextrose prolotherapy vs. Home
Baseline: 8.2 (1.3) exercise
6, 12 wk: NR 6 wk: NR
12 wk: NR
Difference in difference
6 wk: NR, p=0.233
12 wk: NR, p=0.003
Pain severity or intensity Dextrose prolotherapy Ozone Dextrose prolotherapy vs. Ozone
VAS Rest' Baseline: 5.1 (2.1) Baseline: 9.7 (0.6) 6 wk: NR
6, 12 wk 6, 12 wk: NR 6, 12 wk: NR 12 wk: NR
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Author, Year
Risk of Bias

Effect Measure
Time point(s)

Intervention
Baseline mean (SD)
Time point mean (SD)

Comparator(s)
Baseline mean (SD)
Time point mean (SD)

Mean Difference at Follow-up
P-value*

Other results reported

Difference in difference
6 wk: NR, p<0.01
12 wk: NR, p<0.01

Home exercise
Baseline: 5.8 (2.7)

Dextrose prolotherapy vs. Home
exercise

6 wk: 33.7 (19.7)
12 wk: 30.4 (20.6)

6, 12 wk: NR 6 wk: NR
12 wk: NR
Difference in difference
6 wk: NR, p=0.376
12 wk: NR, p=0.744
Ozturk, 202356 Pain-related functioning 20% DPT 5% DPT 5% DPT vs. 10% DPT
Some concerns WOMAC Total Baseline: 58.9 (20.7) Baseline: 64.6 (17.4) 6 wk: 7.4, p=NS
6, 12 wk 6 wk: 34.4 (22) 6 wk: 41.1 (20.3) 12 wk: 3.4, p=NS
12 wk: 31.9 (224) 12 wk: 33.8 (197) 5% DPT vs. 20% DPT
6 wk: 6.7, p=NS
12 wk: 1.9, p=NS
10% DPT 10% DPT vs. 20% DPT
Baseline: 49.6 (18.1) 6 wk: -0.7, p=NS

12 wk: -1.5, p=NS

Exercise

Baseline: 60.8 (21.7)
6 wk: 53.7 (21.9)

12 wk: 48.3 (19.0)

5% DPT vs. Exercise
6 wk: -12.6, p=NS
12 wk: -14.5, p=0.003

10% DPT vs. Exercise
6 wk: -20.0, p=0.001
12 wk: -17.9, p=0.003

20% DPT vs. Exercise
6 wk: -19.3, p=0.001
12 wk: -16.4, p=0.003

Pain severity
WOMAC Pain
6, 12 wk

20% DPT
Baseline: 11.8 (3.8)
6 wk: 6.0 (3.9)

12 wk: 5.8 (3.9)

5% DPT

Baseline: 12.9 (3.8)
6 wk: 8.1 (4.3)

12 wk: 6.6 (4.6)

5% DPT vs. 10% DPT
6 wk: 1.6, p=NS
12 wk: 0.0, p=NS

5% DPT vs. 20% DPT
6 wk: 2.1, p=NS
12 wk: 0.8, p=NS
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Author, Year Effect Measure Intervention Comparator(s) Mean Difference at Follow-up
Risk of Bias Time point(s) Baseline mean (SD) Baseline mean (SD) P-value*
Time point mean (SD) Time point mean (SD)
Other results reported
10% DPT 10% DPT vs. 20% DPT
Baseline: 11.4 (4.3) 6 wk: 0.5, p=NS
6 wk: 6.5 (4.0) 12 wk: 0.8, p=NS
12 wk: 6.6 (4.5)
Exercise 5% DPT vs. Exercise
Baseline: 11.6 (3.6) 6 wk: -1.9, p=NS
6 wk: 10.0 (4.0) 12 wk: -2.3, p=NS
12 wk: 8.9 (3.3) 10% DPT vs. Exercise
6 wk: -3.5, p=0.001
12 wk: -2.3, p=NS
20% DPT vs. Exercise
6 wk: -4.0, p=0.001
12 wk: -3.1, p=0.028
Pain-related functioning 20% DPT 5% DPT 5% DPT vs. 10% DPT
WOMAC Stiffness Baseline: 4.1 (2.3) Baseline: 4.7 (1.6) 6 wk: 0.3, p=NS
6, 12 wk 6 wk: 2.9 (2.2) 6 wk: 2.7 (2.2) 12 wk: 0.5, p=NS
12 wk: 2.6 (21) 12 wk: 3.0 (21) 5% DPT vs. 20% DPT
6 wk: -0.2, p=NS
12 wk: 0.4, p=NS
10% DPT 10% DPT vs. 20% DPT
Baseline: 3.6 (1.9) 6 wk: -0.5, p=NS
6 wk: 2.4 (1.6) 12 wk: -0.1, p=NS
12 wk: 2.5 (2.0)
Exercise 5% DPT vs. Exercise
Baseline: 4.5 (1.9) 6 wk: -1.5, p=0.007
6 wk: 4.2 (2.1) 12 wk: -0.6, p=NS
12 wk: 3.6 (1.7) 10% DPT vs. Exercise
6 wk: -1.8, p=0.007
12 wk: -1.1, p=NS
20% DPT vs. Exercise
3 mo: -1.3, p=NS
3 mo: -1.0, p=NS
Pain-related functioning 20% DPT 5% DPT 5% DPT vs. 10% DPT
WOMAC Physical Function Baseline: 40.7 (14.7) Baseline: 44.4 (12.0) 6 wk: 5.4, p=NS
6, 12 wk 6 wk: 24.3 (15.6) 6 wk: 28.7 (13.8) 12 wk: 2.5, p=NS
12 wk: 22.3 (159) 12 wk: 22.8 (137) 5% DPT vs. 20% DPT
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Author, Year Effect Measure Intervention Comparator(s) Mean Difference at Follow-up
Risk of Bias Time point(s) Baseline mean (SD) Baseline mean (SD) P-value*
Time point mean (SD) Time point mean (SD)
Other results reported
6 wk: 4.4, p=NS
12 wk: 0.5, p=NS
10% DPT 10% DPT vs. 20% DPT
Baseline: 33.3 (13.0) 6 wk: -1.0, p=NS
6 wk: 23.3 (13.0) 12 wk: -2.0, p=NS
12 wk: 20.3 (13.9)
Exercise 5% DPT vs. Exercise
Baseline: 42.3 (16.3) 6 wk: -8.6, p=NS
6 wk: 37.3 (16.0) 12 wk: -11.2, p=0.001
12 wk: 34.0 (14.3) 10% DPT vs. Exercise
6 wk: -14.0, p=0.001
12 wk: -13.7, p=0.001
20% DPT vs. Exercise
6 wk: -13.0, p=0.001
12 wk: -11.7, p=0.001
Physical performance 20% DPT 5% DPT 5% DPT vs. 10% DPT*
TUG Baseline: 11.8 (2.4) Baseline: 12.4 (2.7) 6 wk: 0.7, p=NS
6, 12 wk 6 wk: 10.7 (2.1) 6 wk: 11.5 (2.2) 12 wk: 0.4, p=NS
12 wk: 10.3 (2.2) 12 wk: 11.2 (1.9) 5% DPT vs. 20% DPT*
6 wk: 0.8, p=NS
12 wk: 0.9, p=NS
10% DPT 10% DPT vs. 20% DPT*
Baseline: 11.7 (3.0) 6 wk: 0.1, p=NS
6 wk: 10.8 (2.1) 12 wk: 0.5, p=NS
12 wk: 10.8 (2.2)
Exercise 5% DPT vs. Exercise?
Baseline: 12.1 (3.1) 6 wk: 0.1, p=NS
6 wk: 11.4 (2.5) 12 wk: -0.4, p=NS
12 wk: 11.6 (2.4) 10% DPT vs. Exercise?
6 wk: -0.6, p=NS
12 wk: -0.8, p=NS
20% DPT vs. Exercise
6 wk: -0.7, p=NS
12 wk: -1.3, p=NS
Physical performance 20% DPT 5% DPT 5% DPT vs. 10% DPT
Active flexion Baseline: 123.5 (16.7) Baseline: 118.7 (16.2) 6 wk: -0.9, p=NS
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Author, Year Effect Measure Intervention Comparator(s) Mean Difference at Follow-up
Risk of Bias Time point(s) Baseline mean (SD) Baseline mean (SD) P-value*
Time point mean (SD) Time point mean (SD)
Other results reported
6, 12 wk 6 wk: 134.2 (10.1) 6 wk: 129.2 (11.2) 12 wk: -0.1, p=NS?§
12 wk: 134.3 (98) 12 wk: 131.6 (109) 5% DPT vs. 20% DPT
6 wk: -5.0, p=NS
12 wk: -2.7, p=NS?§
10% DPT 10% DPT vs. 20% DPT
Baseline: 118.3 (16.7) 6 wk: -4.1, p=NS
6 wk: 130.1 (10.5) 12 wk: -2.6, p=NS?§
12 wk: 131.7 (10.4)
Exercise 5% DPT vs. Exercise
Baseline: 127.5 (10.7) 6 wk: -0.3, p=NS
6 wk: 129.5 (8.4) 12 wk: 0.8, p=NS$
12 wk: 130.8 (7.9) 10% DPT vs. Exercise
6 wk: 0.6*, p=NS
12 wk: 0.9, p=NS$
20% DPT vs. Exercise
6 wk: 4.7, p=0.027
12 wk: 3.5, p=NS§
Physical performance 20% DPT 5% DPT 5% DPT vs. 10% DPT
Passive flexion Baseline: 131.8 (13.1) Baseline: 132.1 (10.6) 6 wk: 0.6, p=NS
6, 12 wk 6 wk: 137.8 (8.4) 6 wk: 135.8 (9.3) 12 wk: 0.8, p=NS
12 wk: 138.2 (68) 12 wk: 136.5 (88) 5% DPT vs. 20% DPT
6 wk: -2.0, p=NS
12 wk: -1.7, p=NS
10% DPT 10% DPT vs. 20% DPT
Baseline: 129.3 (11.7) 6 wk: -2.6, p=NS
6 wk: 135.2 (8.3) 12 wk: -2.5, p=NS
12 wk: 135.7 (8.7)
Exercise 5% DPT vs. Exercise
Baseline: 133.8 (7.0) 6 wk: 0.6, p=NS
6 wk: 135.2 (5.1) 12 wk: 0.3, p=NS
12 wk: 136.2 (4.7) 10% DPT vs. Exercise
6 wk: 0.0, p=NS
12 wk: -0.5, p=NS
20% DPT vs. Exercise
6 wk: 2.6, p=0.022
12 wk: 2.0, p=0.039
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Risk of Bias Time point(s) Baseline mean (SD) Baseline mean (SD) P-value*
Time point mean (SD) Time point mean (SD)
Other results reported
Health-related quality of life 20% DPT 5% DPT 5% DPT vs. 10% DPT
SF-36 Physical Scoref Baseline: NR Baseline: NR 12 wk: NR, p=NR
12 wk 12 wk: NR 12 wk: NR 5% DPT vs. 20% DPT
12 wk: NR, p=NR
10% DPT 10% DPT vs. 20% DPT
Baseline: NR 12 wk: NR, p=NR
12 wk: NR
Exercise 5% DPT vs. Exercise
Baseline: NR 12 wk: NR, p=NR
12 wk: NR 10% DPT vs. Exercise
12 wk: NR, p=NR
20% DPT vs. Exercise
12 wk: NR, p=NR
Health-related quality of life 20% DPT 5% DPT 5% DPT vs. 10% DPT
SF-36 Mental Score' Baseline: NR Baseline: NR 12 wk: NR, p=NR
6, 12 wk 12 wk: NR 12 wk: NR 5% DPT vs. 20% DPT
12 wk: NR, p=NR
10% DPT 10% DPT vs. 20% DPT
Baseline: NR 12 wk: NR, p=NR
12 wk: NR
Exercise 5% DPT vs. Exercise
Baseline: NR 12 wk: NR, p=NR
12 wk: NR 10% DPT vs. Exercise
12 wk: NR, p=NR
20% DPT vs. Exercise
12 wk: NR, p=NR
Pain severity or intensity 20% DPT 5% DPT 5% DPT vs. 10% DPT
VAS Rest Baseline: 5.5 (2.7) Baseline: 6.8 (2.5) 6 wk: 0.7, p=NS
6, 12 wk 6 wk: 3.1 (2.0) 6 wk: 4.4 (2.8) 12 wk: 0.6, p=NS
12 wk: 2.2 (1 6) 12 wk: 3.6 (26) 5% DPT vs. 20% DPT
6 wk: 1.3, p=NS
12 wk: 1.4, p=NS
10% DPT 10% DPT vs. 20% DPT
Baseline: 5.2 (1.8) 6 wk: 0.6, p=NS
6 wk: 3.7 (2.5) 12 wk: 0.8, p=NS
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Risk of Bias Time point(s) Baseline mean (SD) Baseline mean (SD) P-value*
Time point mean (SD) Time point mean (SD)
Other results reported
12 wk: 3.0 (2.2)
Exercise 5% DPT vs. Exercise
Baseline: 6.2 (2.6) 6 wk: -1.1, p=NS
6 wk: 5.5 (2.3) 12 wk: -1.2, p=NS
12 wk: 4.8 (2.1) 10% DPT vs. Exercise
6 wk: -1.8, p=0.002
12 wk: -1.8, p<0.001
20% DPT vs. Exercise
6 wk: -2.4, p=0.002
12 wk: -2.6, p<0.001
Pain severity or intensity 20% DPT 5% DPT 5% DPT vs. 10% DPT
VAS Activity Baseline: 7.8 (2.1) Baseline: 8.6 (1.6) 6 wk: 0.4, p=NS
6 wk 6 wk: 4.2 (2.2) 6 wk: 5.4 (2.7) 12 wk: 1.4, p=NS
12 wk: 3.6 (2.6) 12 wk: 5.1 (2.9) 5% DPT vs. 20% DPT
6 wk: 1.2, p=NS
12 wk: 1.5, p=NS
10% DPT 10% DPT vs. 20% DPT
Baseline: 7.0 (2.6) 6 wk: 0.8, p=NS
6 wk: 5.0 (2.6) 12 wk: 0.1, p=NS
12 wk: 3.7 (2.5)
Exercise 5% DPT vs. Exercise
Baseline: 8.2 (1.6) 6 wk: -1.4, p=NS
6 wk: 6.8 (2.0) 12 wk: -1.3, p=NS
12 wk: 6.4 (1.7) 10% DPT vs. Exercise
6 wk: -1.8, p<0.001
12 wk: -2.7, p=0.007
20% DPT vs. Exercise
6 wk: -2.6, p<0.001
12 wk: -2.8, p=0.007
Adverse Events 20% DPT 5% DPT 5% DPT vs. 10% DPT: 13%
Post-injection side effects (pain, 33% (n=10) 33% (n=7) 5% DPT vs. 20% DPT: 0
swelling, and/or color change) 10% DPT 10% DPT vs. 20% DPT: -13%
12 wk 20% (n=6)
Exercise
NA
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3 mo: 51.9 (11.1)

3 mo: 55.9 (10.8)

Author, Year Effect Measure Intervention Comparator(s) Mean Difference at Follow-up
Risk of Bias Time point(s) Baseline mean (SD) Baseline mean (SD) P-value*
Time point mean (SD) Time point mean (SD)
Other results reported
Yildiz, 202352 Pain-related functioning Dextrose prolotherapy Conventional physiotherapy Dextrose prolotherapy vs. Conventional
High WOMAC Total Baseline: 59.8 (11.2) Baseline: 60.7 (10.5) physiotherapy
1,3mo 1 mo: 55.8 (11.4) 1 mo: 58.2 (10.8) 1 mo: -2.4, p=0.398

3 mo: -4.0, p=0.164

Physical performance
Knee ROM
1,3 mo

Dextrose prolotherapy
Baseline: 123.3 (3.8)

1 mo: 124.4 (3.7)

3 mo: 126.2 (3.5)

Conventional physiotherapy
Baseline: 123.5 (3.4)

1 mo: 124.5 (3.4)

3 mo: 125.6 (3.5)

Dextrose prolotherapy vs. Conventional
physiotherapy

1 mo: -0.1, p=0.942

3 mo: 0.6, p=0.508

Physical performance
50-m walking test (sec)
1,3 mo

Dextrose prolotherapy
Baseline: 52.3 (6.3)

1 mo: 49.6 (6.1)

3 mo: 47 (6.2)

Conventional physiotherapy
Baseline: 54.1 (6.8)

1 mo: 52.1 (6.8)

3 mo: 50.4 (6.8)

Dextrose prolotherapy vs. Conventional
physiotherapy

1 mo: -2.5, p=0.137

3 mo: -3.4, p=0.046

Physical performance
Extensor PT 60 degrees/sec
1,3 mo

Dextrose prolotherapy
Baseline: 43.4 (16.6)

1 mo: 53.1 (17.1)

3 mo: 63.2 (16.8)

Conventional physiotherapy
Baseline: 39.6 (17.5)

1 mo: 46.7 (18.4)

3 mo: 54.7 (16.9)

Dextrose prolotherapy vs. Conventional
physiotherapy

1 mo: 6.4, p=0.167
3 mo: 8.5, p=0.056

Physical performance
Extensor PT 180 degrees/sec
1,3 mo

Dextrose prolotherapy
Baseline: 29.3 (9.3)

1 mo: 37.3 (9.2)

3 mo: 47.7 (10.6)

Conventional physiotherapy
Baseline: 30.3 (10.7)

1 mo: 39.57 (12.3)

3 mo: 46.0 (11.9)

Dextrose prolotherapy vs. Conventional
physiotherapy

1 mo: -2.3, p=0.424

3 mo: 1.7, p=0.561

Physical performance
Flexor PT 60 degrees/sec
1,3 mo

Dextrose prolotherapy
Baseline: 17.6 (10.3)

1 mo: 23.7 (11.8)

3 mo: 32.3 (15.4)

Conventional physiotherapy
Baseline: 21.9 (13.0)

1 mo: 28.5 (15.99)

3 mo: 37.0 (21.0)

Dextrose prolotherapy vs. Conventional
physiotherapy

1 mo: -4.8, p=0.195
3 mo: -4.7, p=0.324

Physical performance
Flexor PT 180 degrees/sec
1,3 mo

Dextrose prolotherapy
Baseline: 11.7 (6.8)
1mo: 17.7 (7.4)

3 mo: 25.8 (10.1)

Conventional physiotherapy
Baseline: 19.9 (9.6)

1 mo: 28.8 (12.6)

3 mo: 35.3 (15.2)

Dextrose prolotherapy vs. Conventional
physiotherapy

1 mo: -11.1, p=0.001
3 mo: -9.5, p=0.006

Pain severity or intensity
VAS
1,3 mo

Dextrose prolotherapy
Baseline: 7.3 (1.3)

1 mo: 4.5 (1.8)

3 mo: 2.4 (1.9)

Conventional physiotherapy
Baseline: 7.2 (1.4)

1 mo: 5.6 (1.2)

3mo: 4.4 (1)

Dextrose prolotherapy vs. Conventional
physiotherapy

1 mo: -1.1, p=0.006
3 mo: -2.0, p=0.001

Dumais, 20125
High

Pain-related functioning
WOMAC Total*
16 wk

Dextrose prolotherapy
Baseline: 44.4 (13.7)
16 wk: NR

Physical therapy
Baseline: 36.2 (16.8)
16 wk: NR

Dextrose prolotherapy vs. Physical
therapy

16 wk: NR
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Author, Year Effect Measure Intervention Comparator(s) Mean Difference at Follow-up
Risk of Bias Time point(s) Baseline mean (SD) Baseline mean (SD) P-value*
Time point mean (SD) Time point mean (SD)
Other results reported
Difference in difference
16 wk: NR, p=0.002
Pain-related functioning Dextrose prolotherapy Physical therapy Dextrose prolotherapy vs. Physical
WOMAC Physical Function* Baseline: 33.6 (10.7) Baseline: 26.8 (12.8) therapy
16 wk 16 wk: NR 16 wk: NR 16 wk: NR
Difference in difference
16 wk: NR, p=0.004
Pain-related functioning Dextrose prolotherapy Physical therapy Dextrose prolotherapy vs. Physical
WOMAC Stiffness* Baseline: 4.1 (1.7) Baseline: 3.5 (1.5) therapy
16 wk 16 wk: NR 16 wk: NR 16 wk: NR
Difference in difference
16 wk: NR, p=0.02
Pain-related functioning Dextrose prolotherapy Physical therapy Dextrose prolotherapy vs. Physical
WOMAC Pain* Baseline: 9.5 (2.9) Baseline: 8.7 (4.0) therapy
16 wk 16 wk: NR 16 wk: NR 16 wk: NR
Difference in difference
16 wk: NR, p=0.01
Physical performance Dextrose prolotherapy Physical therapy Dextrose prolotherapy vs. Physical
TUGH Baseline: NR Baseline: NR therapy
16 wk 16 wk: NR 16 wk: NR 16 wk: NR
Difference in difference
16 wk: NR, p=0.89
Pain severity or intensity Dextrose prolotherapy Physical therapy Dextrose prolotherapy vs. Physical
VAS Baseline: 48.6 (21.8) Baseline: 38.3 (24.8) therapy
16 wk 16 wk: NR 16 wk: NR 16 wk: NR
Difference in difference
16 wk: NR, p=0.03
Pain severity or intensity Dextrose prolotherapy Physical therapy Dextrose prolotherapy vs. Physical
BPI Pain Intensity Baseline: 4.1 (2.2) Baseline: 4.1 (1.9) therapy
16 wk 16 wk: NR 16 wk: NR 16 wk: NR
Difference in difference
16 wk: NR, p=0.32
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Author, Year
Risk of Bias

Effect Measure
Time point(s)

Intervention
Baseline mean (SD)
Time point mean (SD)

Comparator(s)
Baseline mean (SD)
Time point mean (SD)

Mean Difference at Follow-up
P-value*

Other results reported

BPI Functional Impairment
16 wk

Dextrose prolotherapy
Baseline: 4.0 (2.5)
16 wk: NR

Physical therapy
Baseline: 3.2 (1.8)
16 wk: NR

Dextrose prolotherapy vs. Physical
therapy
16 wk: NR

Difference in difference
16 wk: NR, p=0.12

Adverse Events
32 wk

“[Prolotherapy] was ceased as a p
legs”

recautionary measure in one participant ...after reports of diffuse edema of both

Rabago, 2013%
Some concerns

Pain-related functioning
Modified WOMAC Total
5,9, 12, 24, 52 wk

Dextrose prolotherapy”
Baseline: 63.1 (15.0)

Saline*
Baseline: 62.7 (14.3)

Dextrose prolotherapy vs. Saline
5wk: 3.0

5wk: 71.2 5 wk: 68.2 9wk: 7.1
9 wk: 77.1 9 wk: 70.0 12 wk: 5.6
12 wk: 76.5 12 wk: 70.9 24 wk: 8.1
24 wk: 79.1 24 wk: 71.0 52 wk: 8.
52 wk: 78.6 52 wk: 70.5
Difference in difference:
5 wk: NR, p=NS
12 wk: NR, p=NS
9, 24, 52 wk: NR, p<0.05
Exercise” Dextrose prolotherapy vs. Exercise

Baseline: 60.5 (11.3)

5wk: 6.2

5 wk: 65.0 9 wk: 13.9
9 wk: 63.2 12 wk: 1.7
12 wk: 64.8 24 wk: 10.0
24 wk: 69.1 52 wk: 9.7
52 wk: 68.9
Difference in difference:
5 wk: NR, p=NS
9, 12, 24, 52 wk: NR, p<0.05
Pain severity or intensity Dextrose prolotherapy Saline Dextrose prolotherapy vs. Saline

Modified WOMAC Pain
5,9, 12, 24, 52 wk

Baseline: 66.8 (14.9)
5,9, 12, 24, 52 wk: NR

Baseline: 66.7 (16.1)
5,9, 12, 24, 52 wk: NR

5,9, 12, 24, 52 wk: NR

Difference in difference:
5,12, 52 wk: NR, p=NR
9 wk, 24 wk: NR, p<.05

Exercise
Baseline: 63.2 (13.1)
5,9, 12, 24, 52 wk: NR

Dextrose prolotherapy vs. Exercise
5,9, 12, 24, 52 wk: NR
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Author, Year

Effect Measure

Intervention

Comparator(s)

Mean Difference at Follow-up

Risk of Bias Time point(s) Baseline mean (SD) Baseline mean (SD) P-value*
Time point mean (SD) Time point mean (SD)
Other results reported
Difference in difference:
5, 52 wk: NR, p=NS
9, 12, 24 wk: NR, p<0.05
Pain-related functioning Dextrose prolotherapy Saline Dextrose prolotherapy vs. Saline
Modified WOMAC Stiffness Baseline: 57.1 (15.0) Baseline: 53.9 (14.3) 5,9, 12, 24, 52 wk: NR
5,9, 12, 24, 52 wk 5,9,12, 24, 52 wk: NR 5,9, 12, 24, 52 wk: NR
Difference in difference:
5,12, 24, 52 wk: NR, p=NS
9 wk: NR, p=<.05
Exercise Dextrose prolotherapy vs. Exercise
Baseline: 55.3 (11.3) 5,9, 12, 24, 52 wk: NR
5,9, 12, 24, 52 wk: NR
Difference in difference:
5,9, 24, 52 wk: NR, p=NS
12 wk: NR, p<0.05
Pain-related functioning Dextrose prolotherapy Saline Dextrose prolotherapy vs. Saline
Modified WOMAC Physical Function | Baseline: 65.2 (15.8) Baseline: 67.6 (17.5) 5,9, 12, 24, 52 wk: NR
5,9, 12, 24, 52 wk 5,9, 12, 24, 52 wk: NR 5,9, 12, 24, 52 wk: NR
Difference in difference:
5wk NR, p=NS
9, 12, 24, 52 wk: NR, p<0.05
Exercise Dextrose prolotherapy vs. Exercise
Baseline: 61.9 (12.7) 5,9, 12, 24, 52 wk: NR
5,9, 12, 24, 52 wk: NR
Difference in difference:
5 wk: NR, p=NS
9,12, 24, 52 wk: NR, p<0.05
Pain severity or intensity Dextrose prolotherapy Saline Dextrose prolotherapy vs. Saline
Knee Pain Scale Severity Baseline: 1.8 (0.8) Baseline: 1.7 (0.7) 5,9, 12, 24, 52 wk: NR
5,9, 12, 24, 52 wk 5,9, 12, 24, 52 wk: NR 5,9, 12, 24, 52 wk: NR
Difference in difference:
5,9, 12 wk: NR, p=NS
24, 52 wk: NR, p<0.05
Exercise Dextrose prolotherapy vs. Exercise
Baseline: 1.7 (0.8) 5,9, 12, 