Table S1. Search strategies
	PubMed
	Records
	Update

	("osteoarthritis, knee"[MeSH Terms]) OR Knee Osteoarthritis[Title/Abstract] OR Knee Osteoarthritides[Title/Abstract] OR Osteoarthritis of Knee[Title/Abstract] OR Osteoarthritis of the Knee[Title/Abstract] OR Knee pain[Title/Abstract] OR Arthritis[Title/Abstract] OR joint pain[Title/Abstract] OR gonarthritis[Title/Abstract] OR chronic knee pain[Title/Abstract] OR Osteoarthritis[Title/Abstract] OR Osteoarthritides[Title/Abstract] OR osteoarthroses[Title/Abstract] OR Degenerative arthritis[Title/Abstract] OR Degenerative Arthritides[Title/Abstract] OR Osteoarthrosis Deformans[Title/Abstract] OR Arthrosis[Title/Abstract] OR Arthroses[Title/Abstract]) AND (Acupuncture [MeSH Terms] OR Acupuncture[Title/Abstract] OR Acupuncture therapy[Title/Abstract] OR Acupuncture Treatment[Title/Abstract] OR Electroacupuncture[Title/Abstract] OR Electro-acupuncture[Title/Abstract] OR Electric Stimulation [Title/Abstract] OR Needle[Title/Abstract] OR Needling[Title/Abstract] OR dry needling[MeSH Terms] OR Trigger point[Title/Abstract] OR Trigger point acupuncture[Title/Abstract] OR myofascial trigger point[Title/Abstract]) AND ((randomized controlled trial[pt] OR controlled clinical trial[pt] OR randomized[tiab] OR randomised[tiab] OR placebo[tiab] OR drug therapy[sh] OR randomly[tiab] OR trial[tiab] OR groups[tiab]) NOT (animals[mh] NOT humans[mh]))
	1137
	31

	EMBASE
	Records
	

	1. 'knee osteoarthritis'/exp
	44,069
	

	2. ‘Knee Osteoarthritis’:ab,ti OR ‘Knee Osteoarthritides’:ab,ti OR ‘Osteoarthritis of Knee’:ab,ti OR ‘Osteoarthritis of the Knee’:ab,ti OR ‘Knee pain’:ab,ti OR ‘Arthritis’:ab,ti OR ‘joint pain’:ab,ti OR ‘gonarthritis’:ab,ti OR ‘chronic knee pain’:ab,ti OR ‘Osteoarthritis’:ab,ti OR ‘Osteoarthritides’:ab,ti OR ‘osteoarthroses’:ab,ti OR ‘Degenerative arthritis’:ab,ti OR ‘Degenerative Arthritides’:ab,ti OR ‘Osteoarthrosis Deformans’:ab,ti OR ‘Arthrosis’:ab,ti OR ‘Arthroses’:ab,ti
	422,851
	

	3. 'Acupuncture'/exp
	56,491
	

	4. ‘Acupuncture’:ab,ti OR ‘Acupuncture therapy’:ab,ti OR ‘Acupuncture Treatment’:ab,ti OR ‘Electroacupuncture’:ab,ti OR ‘Electro-acupuncture’:ab,ti OR ‘Electric Stimulation’:ab,ti OR ‘Needle’:ab,ti OR ‘Needling’:ab,ti OR ‘dry needling’:ab,ti OR ‘Trigger point’:ab,ti OR ‘Trigger point acupuncture’:ab,ti OR ‘myofascial trigger point’:ab,ti
	220,942
	

	5. 'randomized controlled trial'/exp OR 'controlled clinical trial'/exp OR randomized:ti,ab OR placebo:ti,ab OR 'drug therapy':lnk OR randomly:ti,ab OR trial:ti,ab OR groups:ti,ab
	8,841,809
	

	6. (#1 OR #2) AND (#3 OR #4) AND #5
	2351
	57

	The Cochrane Central Registry of Controlled Trials
	Records
	

	1. MeSH descriptor: [Osteoarthritis, Knee] explode all trees
	5940
	202

	2. (Knee Osteoarthritis OR Knee Osteoarthritides OR Osteoarthritis of Knee OR Osteoarthritis of the Knee OR Knee pain OR Arthritis OR joint pain OR gonarthritis OR chronic knee pain OR Osteoarthritis OR Osteoarthritides OR osteoarthroses OR Degenerative arthritis OR Degenerative Arthritides OR Osteoarthrosis Deformans OR Arthrosis OR Arthroses):ab,ti,kw
	60,388
	

	3. MeSH descriptor: [Acupuncture] explode all trees
	712
	

	4. (Acupuncture OR Acupuncture therapy OR Acupuncture Treatment OR Electroacupuncture OR Electro-acupuncture OR Electric Stimulation OR Needle OR Needling OR dry needling OR Trigger point OR Trigger point acupuncture OR myofascial trigger point):ab,ti,kw
	42,807
	

	5. (#1 OR #2) AND (#3 OR #4)
	2785
	

	Web of Science
	Records
	

	1. TS=(Osteoarthritis, Knee OR Knee Osteoarthritis OR Knee Osteoarthritides OR Osteoarthritis of Knee OR Osteoarthritis of the Knee OR Knee pain OR Arthritis OR joint pain OR gonarthritis OR chronic knee pain OR Osteoarthritis OR Osteoarthritides OR osteoarthroses OR Degenerative arthritis OR Degenerative Arthritides OR Osteoarthrosis Deformans OR Arthrosis OR Arthroses)
	380,802
	42

	2. TS=(Acupuncture OR Acupuncture therapy OR Acupuncture Treatment OR Electroacupuncture OR Electro-acupuncture OR Electric Stimulation OR Needle OR Needling OR dry needling OR Trigger point OR Trigger point acupuncture OR myofascial trigger point)
	195,950
	

	3. TS=((randomized controlled trial OR controlled clinical trial OR randomized OR randomised OR placebo OR drug therapy OR randomly OR trial OR groups) NOT (animals NOT humans))
	6,068,851
	

	4. #1 AND #2 AND #3
	1,985
	



Table S2. Excluded studies with reasons
	No.
	Study
	Reason
	Explanation

	Acupuncture

	1
	Christensen 1992[1]
	Outcome
	Outcomes were measured at week 3, 5, 6 and 7. No outcome measured after 12 weeks post-treatment.

	2
	Takeda 1994[2]
	Outcome
	No outcome measured after 12 weeks post-treatment.

	3
	Berman 1999[3]
	Outcome
	No outcome measured after 12 weeks post-treatment.

	4
	Sangdee 2002[4]
	Outcome
	Outcomes were measured at week 4.d No outcome measured after 12 weeks post-treatment.

	5
	Berman 2004[5]
	Intervention
	The true acupuncture group underwent 26 weeks of gradually tapering treatment.

	6
	Vas 2004[6]
	Outcome
	No outcome measured after 12 weeks post-treatment.

	7
	Witt 2006[7]
	Intervention
	Patients in the control group received delayed acupuncture treatment (starting 3 months after baseline).

	8
	Weiner 2007[8]
	Intervention
	Periosteal stimulation therapy.

	9
	Williamson 2007[9]
	Outcome
	No outcome measured after 12 weeks post-treatment.

	10
	Jubb 2008[10]
	Outcome
	No outcome measured after 12 weeks post-treatment.

	11
	Lansdown 2009[11]
	Intervention
	Auxiliary treatments of moxibustion and acupressure massage were provided in the experiment group.

	12
	Suarez-Almazor 2010[12]
	Outcome
	No outcome measured after 12 weeks post-treatment.

	13
	Lev-Ari 2011[13]
	Outcome
	The duration of the study is 12 weeks. No outcome measured after 12 weeks post-treatment.

	14
	Mavrommatis 2012[14]
	Outcome
	No outcome measured after 12 weeks post-treatment.

	15
	Soni 2012[15]
	Outcome
	The duration of the study is 12 weeks. No outcome measured after 12 weeks post-treatment.

	16
	White 2012[16]
	Outcome
	No outcome measured after 12 weeks post-treatment.

	17
	Ashraf 2014[17]
	Outcome
	Outcomes were assessed before and after each intervention. No outcome measured after 12 weeks post-treatment.

	18
	Elbadawy 2017[18]
	Intervention
	Periosteal stimulation therapy plus home exercise program versus transcutaneous electrical nerve stimulation

	19
	Zhang 2019[19]
	Outcome
	No outcome measured after 12 weeks post-treatment.

	20
	Atalay 2021[20]
	Outcome
	No outcome measured after 12 weeks post-treatment.

	21
	Lam 2021[21]
	Outcome
	No outcome measured after 12 weeks post-treatment.

	Dry needling

	22
	Itoh 2008[22]
	Participant
	There were 10 participants in each group. We consider it inadequate if there were no more than 10 participants in each group.

	23
	Dunning 2018[23]
	Outcome
	No outcome measured after 12 weeks post-treatment.

	24
	DN Sánchez-Romero 2018[24]
	Participant
Outcome
	There were 10 participants in each group. No outcome measured after 12 weeks post-treatment.

	25
	Farazdaghi 2021[25]
	Outcome
	No outcome measured after 12 weeks post-treatment.

	26
	Amani 2022[26]
	Control
	A one-armed preliminary study, no control group.

	27
	Pang 2022[27]
	Outcome
	No outcome measured after 12 weeks post-treatment.

	28
	Wang 2021[28]
	Outcome
	No outcome measured after 12 weeks post-treatment.
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Table S3. Outcome measures
	
	Study
	Outcome measures

	1
	Witt 2005
	WOMAC Index, WOMAC Pain, WOMAC Stiffness, WOMAC Physical function, Disability (PDI), Physical health (SF–36), Mental health (SF–36), Pain affective (SES, t standard scores), Pain sensoric (SES, t standard scores), Depression (ADS, t standard scores), Days with limited function, Days with pain in week 8 (diary), Days with medication in weeks 5–8 (diary)

	2
	Scharf 2006
	Success rate, Total WOMAC score, SF-12 physical subscale, SF-12 mental subscale, Global patient assessment, WOMAC pain, WOMAC stiffness, WOMAC functionality, von Korff classification

	3
	Foster 2007
	WOMAC Pain, WOMAC function, response rate, Knee pain intensity and unpleasantness (11 point NRS), severity of main
problem, Arthritis Self-Efficacy Scale, satisfaction with care

	4
	Chen 2013
	Success Rate, WOMAC Total Score, WOMAC Pain, WOMAC Function, WOMAC Stiffness, BPI Average Pain, SF-36 Physical Subscale, SF-36 Mental subscale, 6 Minute Walk Test (in feet), Patient Global Assessment

	5
	Hinman 2014
	Overall pain (11 point NRS), WOMAC function, WOMAC pain, Pain on walking (11 point NRS), Pain on standing (11 point NRS), Activity restriction (11 point NRS), AQoL-6D, SF-12 PCS, SF-12 MCS

	6
	Lin 2018
	Response rate, WOMAC pain, WOMAC function, VAS score, Physical health (SF-12), Mental health (SF-12)

	7
	Tu 2021
	Response rate, NRS, WOMAC pain, WOMAC function, WOMAC stiffness, SF-12 Physical health, SF-12 Mental health

	8
	Liu 2022
	WOMAC total score, WOMAC pain, WOMAC function, WOMAC stiffness, SF-12 PCS, SF-12 MCS, Knee flexion ROM, Knee extension ROM, Knee internal rotation ROM, Knee external rotation ROM

	9
	Sánchez Romero 2020
	Pain (NPRS), WOMAC pain, WOMAC function, WOMAC stiffness, WOMAC total score, EQ-5D, Barthel Index, Timed Up and Go Test, GROC, Consumption of medication, Falls rate, Mini-Mental State Examination

	10
	Ma 2023
	NPRS, WOMAC pain, WOMAC function, WOMAC stiffness, WOMAC total score, ROM



Table S4. Details of acupuncture treatment
	Study
	Acupuncturist
	Acupoints formula
	Needle manipulation

	Witt 2005
	Specialized physicians who were trained (at least 140 h) and experienced in acupuncture.
	At least six local acupuncture points from the following selection: ST34, ST35, ST36; SP9, SP10; BL40; KI10; GB33, GB34; LR8; EX-LE2, Xiyan. At least two distant points from the following selection: SP4, SP5, SP6; ST 6; BL20, BL57, BL58, BL60, BL62; KI3.
	Sterile disposable one-time needles; physicians were able to choose the needle length and diameter.  De qi was achieved (if possible); needles were stimulated manually at least once during each session.

	Scharf 2006
	Practitioners with at least 2 years' experience in acupuncture.
	Obligatory acupoints: Unilateral: ST34, ST36, Xiyan, SP9, SP10, GB34. Optional: Unilateral: 1 to 4 Ashi points. These Ashi points may be equivalent to the following local acupoints: LR7, LR8, KI10, BL40, GB33. Bilateral: 1 to 2 of 16 defined distant points (LI4, LI10, LR3, ST44, ST40, BL23, BL60, SP5, SP6, KI3, KI7, LI15, SI10, SI8, TE14, LU6).
	Sterilized disposable steel needles, 30 × 0.3 mm. depth 0.5 to 3.5 cm according to the localization of points. Elicitation of De qi was attempted, followed by a manual stimulation of the needle, which has to be repeated twice. If both knees are affected, both were treated.

	Foster 2007
	Physiotherapists trained in acupuncture to at least minimum national standards for membership of the Acupuncture Association of Chartered Physiotherapists. Two thirds of the physiotherapists had been qualified for more than 10 years and over half had been using acupuncture for more than three years.
	6 to 10 acupoints from 16 commonly used local and distal points were selected. Local points: SP9, SP10, ST34, ST35, ST36, Xiyan, GB34, and trigger points. Distal points: LI4, TH5, SP6, LI3, ST44, KI3, BI60, and GB41.
	Sterilized disposable steel needles (30 × 0.3 mm) ; depth of insertion 5 to 25 mm. De qi sensation was elicited.

	Chen 2013
	Fully trained and licensed acupuncturists
	Primary acupoints: GB34, SP9, ST36, ST35 and Xiyan. Distal points: UB60, GB39, SP6, and KI3. 9 points in total. The same points were used for each affected leg.
	Insertion depth 0.2 to 3 cm depending on the location of the point and patient's body size. The needles were left in place for 20 minutes, with a brief manipulation at the beginning and end of the treatment. The de qi sensation was not required and not specifically recorded.

	Hinman 2014
	Family physicians registered as acupuncturists (mean, 33.3 years of clinical practice and 19.6 years of acupuncture experience) . All were members of the Australian Medical Acupuncture College, had completed university-level acupuncture training, and were formally accredited (by examination and supervised clinical experience) and registered as medical practitioner acupuncturists by the Medical Board of Australia.
	Local points: SP9, SP10, ST34, ST35, ST36, LR7, LR8, LR9, KI10, BL39, BL40, BL57, GB34, GB35, GB36, local extra points in the hamstring muscles. Distal points: ST40, LR3, SP6, GB41, BL60. Segmental points: BL21, BL22, BL23, GB30, GB31. Non-segmental and general points: Ear Knee point. DU20, LI11, GV14, BL11.  Other points could be used at the acupuncturist's discretion depending on clinical examination (eg, site and causes of pain). Initial treatment permitted a maximum of 6 points (4 on the study limb and 2 additional points chosen per protocol). In subsequent treatments, points were added and varied as clinically indicated. 
	Single-use Seirin needles (0.25 × 40 mm)

	Lin 2018
	All acupuncturists were state-licensed and had at least five years of clinical experience.
	5 or 6 acupoints from 10 commonly used local points (ST34, ST35, ST36, EX-LE2,EX-LE5, GB33, GB34, SP9, SP10, LR8) ; 3 or 4 acupoints from 11 distal points (GB31, GB36, GB39, GB41, ST40, ST41, LR3, BL60, SP6, KI3, LI4). 8 to 10 acupoints in total (unilateral).
	0.30mm×40mm (for local points) and 0.30mm×25mm (for distal points) acupuncture needles; insertion depth10 to 30 mm depending on point location. Patients were treated with manipulations of twirling, lifting and thrusting on the basis of traditional Chinese acupuncture theory by acupuncturists. De qi was supposed to be achieved and needles will be stimulated manually at least 10 seconds.

	Tu 2021
	Registered acupuncturists (11.7 ± 4.9 years of experience) performed the procedures. All acupuncturists were trained in standardized operating procedures prior to the start of the study.
	5 obligatory acupoints and 3 adjunct acupoints were used. Obligatory acupoints: ST35, EX-LE5, LR8, GB33 and an Ashi point (the point where the participant felt the most pain). Adjunct acupoints: ST32, ST34, EX-LE2, ST36, and ST40 for Yangming Meridian Syndrome; SP10, LR3, LR7, SP9, SP6, K13, SP4 and KI10 for Three-Yin Meridian Syndrome; BL39, BL40, BL57 and BL60 for Taiyang Meridian Syndrome; GB31, GB34, GB36, GB39 and GB41 for Shaoyang Meridian Syndrome.
	Disposable sterile needles (0.25 mm × 25-40 mm), and HANS-200 electro-acupuncture devices were used. De qi was required.

	Liu 2022
	The acupuncturists were specialists in Traditional Chinese Medicine at the hospitals, received specialized acupuncture training and licensed with at least 3 years of clinical experience.
	The acupoints included EX-LE2, EX-LE4, ST35, SP10, ST34, SP9, GB34, ST36, BL40, KI10, LR7, LR8, BL39, and Ashi points. The 5 points with lowest PT (pain threshold) were identified as lower PT acupoints (corresponding to LPT group), and the 5 with the highest PT as higher PT acupoints (corresponding to HPT group). Patients with unilateral KOA were treated on the affected side. Patients with bilateral KOA were treated and assessed on their most painful side, and the non-trial affected low limbs were provided with acupuncture treatment on ST35, EX-LE4, GB34, ST36 and SP10.
	Sterile single-use needles (0.30 × 40 mm); inserted vertically into the acupoints with a depth of 15 to 30 mm. The stimulation was performed with lifting and thrusting combined with rotating to elicit de qi.  Needle manipulation was performed every 15 min.
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Fig.S1 Risk of bias graph.
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Fig.S2. Acupuncture versus sham acupuncture: Changes from baseline in physical health and mental health.
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Fig.S3. Acupuncture versus usual care: Changes from baseline in physical health and mental health.
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Fig.S4. Acupuncture versus no treatment: Changes from baseline in total WOMAC index.

[image: ]
Fig.S5. Acupuncture plus EPT versus sham acupuncture plus EPT: Changes from baseline in WOMAC pain, WOMAC function, overall pain, WOMAC stiffness, and total WOMAC index.
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Fig.S6. Acupuncture plus EPT versus EPT: Changes from baseline in WOMAC pain, WOMAC function, overall pain.
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Fig.S7. Adverse events.
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