Supplementary
Search strategy
PubMed
	No.
	Query
	Results
	Date

	#1
	((((((("hot flash"[Title/Abstract]) OR "hot flashes" [Title/Abstract]) OR "hot flush"[Title/Abstract]) OR "hot flushes"[Title/Abstract]) OR "vasomotor" [Title/Abstract]) OR "vasomotor system" [Title/Abstract]) OR "vasomotor systems"[Title/Abstract])
	17388
	8-Jan-19

	#2
	((((“acupuncture”[Title/Abstract]) OR "acupressure"[Title/Abstract]) OR “acupoint”[Title/Abstract]) OR "electroacupuncture"[Title/Abstract]) OR "electro-acupuncture"[Title/Abstract]
	23773
	8-Jan-19

	#3
	#1 AND #2 
	228
	8-Jan-19



Embase
	No.
	Query
	Results
	Date

	#1
	"hot flash":ti,ab
	764
	8-Jan-19

	#2
	"hot flashes":ti,ab
	3226
	8-Jan-19

	#3
	"hot flush":ti,ab
	544
	8-Jan-19

	#4
	"hot flushes":ti,ab
	3093
	8-Jan-19

	#5
	"vasomotor":ti,ab
	19679
	8-Jan-19

	#6
	#1 or #2 or #3 or #4 or #5 
	25062
	8-Jan-19

	#7
	"acupuncture":ti,ab
	28652
	8-Jan-19

	#8
	"acupressure":ti,ab
	1250
	8-Jan-19

	#9
	“acupoint”:ti,ab
	3094
	8-Jan-19

	#10
	"electroacupuncture":ti,ab
	4720
	8-Jan-19

	#11
	"electro-acupuncture":ti,ab
	1119
	8-Jan-19

	#12
	#7 or #8 or #9 or #10 or #11
	33097
	8-Jan-19

	#13
	#6 and #12
	371
	8-Jan-19



Cochran library
	No.
	Query
	Results
	Date

	#1
	"hot flash":ti,ab
	248
	8-Jan-19

	#2
	"hot flashes":ti,ab
	730
	8-Jan-19

	#3
	"hot flush":ti,ab
	240
	8-Jan-19

	#4
	"hot flushes":ti,ab
	938
	8-Jan-19

	#5
	"vasomotor":ti,ab
	1459
	8-Jan-19

	#6
	#1 or #2 or #3 or #4 or #5 
	2817
	8-Jan-19

	#7
	"acupuncture":ti,ab
	9672
	8-Jan-19

	#8
	"acupressure":ti,ab
	773
	8-Jan-19

	#9
	“acupoint”:ti,ab
	1583
	8-Jan-19

	#10
	"electroacupuncture":ti,ab
	1612
	8-Jan-19

	#11
	"electro-acupuncture":ti,ab
	413
	8-Jan-19

	#12
	#7 or #8 or #9 or #10 or #11
	11864
	8-Jan-19

	#13
	#6 and #12
	118
	8-Jan-19



Web of science
	No.
	Query
	Results
	Date

	#1
	"hot flash":ti,ab
	788
	8-Jan-19

	#2
	"hot flashes":ti,ab
	5256
	8-Jan-19

	#3
	"hot flush":ti,ab
	621
	8-Jan-19

	#4
	"hot flushes":ti,ab
	2611
	8-Jan-19

	#5
	"vasomotor":ti,ab
	25172
	8-Jan-19

	#6
	#1 or #2 or #3 or #4 or #5 
	30343
	8-Jan-19

	#7
	"acupuncture":ti,ab
	35274
	8-Jan-19

	#8
	"acupressure":ti,ab
	1637
	8-Jan-19

	#9
	“acupoint”:ti,ab
	3635
	8-Jan-19

	#10
	"electroacupuncture":ti,ab
	6892
	8-Jan-19

	#11
	"electro-acupuncture":ti,ab
	1223
	8-Jan-19

	#12
	#7 or #8 or #9 or #10 or #11
	37750
	8-Jan-19

	#13
	#6 and #12
	429
	8-Jan-19


SCOPUS
	No.
	Query
	Results
	Date

	#1
	"hot flash":ti,ab
	4446
	8-Jan-19

	#2
	"hot flashes":ti,ab
	4446
	8-Jan-19

	#3
	"hot flush":ti,ab
	14200
	8-Jan-19

	#4
	"hot flushes":ti,ab
	14200
	8-Jan-19

	#5
	"vasomotor":ti,ab
	24735
	8-Jan-19

	#6
	#1 or #2 or #3 or #4 or #5 
	38087
	8-Jan-19

	#7
	"acupuncture":ti,ab
	43497
	8-Jan-19

	#8
	"acupressure":ti,ab
	2091
	8-Jan-19

	#9
	“acupoint”:ti,ab
	4854
	8-Jan-19

	#10
	"electroacupuncture":ti,ab
	7619
	8-Jan-19

	#11
	"electro-acupuncture":ti,ab
	1152
	8-Jan-19

	#12
	#7 or #8 or #9 or #10 or #11
	47141
	8-Jan-19

	#13
	#6 and #12
	636
	8-Jan-19

	#14
	#13 and LIMIT-TO ( LANGUAGE ,  "English" ) and  LIMIT-TO ( SRCTYPE ,  "j" )
	257
	8-Jan-19
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[bookmark: _Hlk11779319]1.	Avis NE, Coeytaux RR, Isom S, et al. Acupuncture in Menopause (AIM) study: a pragmatic, randomized controlled trial. Menopause (New York, NY). 2016; 23: 626-37.
2.	Avis NE, Legault C, Coeytaux RR, et al. A randomized, controlled pilot study of acupuncture treatment for menopausal hot flashes. Menopause (New York, NY). 2008; 15: 1070-8.
3.	Ee C, Xue C, Chondros P, et al. Acupuncture for Menopausal Hot Flashes: A Randomized Trial. Annals of internal medicine. 2016; 164: 146-54.
4.	Kim DI, Jeong JC, Kim KH, et al. Acupuncture for hot flushes in perimenopausal and postmenopausal women: A randomised, shamcontrolled trial. Acupuncture in Medicine. 2011; 29: 249-56.
5.	Nedeljkovic M, Tian L, Ji P, et al. Effects of acupuncture and Chinese herbal medicine (Zhi Mu 14) on hot flushes and quality of life in postmenopausal women: results of a four-arm randomized controlled pilot trial. Menopause-the Journal of the North American Menopause Society. 2014; 21: 15-24.
6.	Painovich JM, Shufelt CL, Azziz R, et al. A pilot randomized, single-blind, placebo-controlled trial of traditional acupuncture for vasomotor symptoms and mechanistic pathways of menopause. Menopause (New York, NY). 2012; 19: 54-61.
7.	Wyon Y, Lindgren R, Lundeberg T, et al. Effects of Acupuncture on Climacteric Vasomotor Symptoms, Quality-of-Life, and Urinary-Excretion of Neuropeptides among Postmenopausal Women. Menopause-the Journal of the North American Menopause Society. 1995; 2: 3-12.
8.	Wyon Y, Wijma K, Nedstrand E, et al. A comparison of acupuncture and oral estradiol treatment of vasomotor symptoms in postmenopausal women. Climacteric : the journal of the International Menopause Society. 2004; 7: 153-64.
9.	Castelo Branco de Luca A, Maggio da Fonseca A, Carvalho Lopes CM, et al. Acupuncture-ameliorated menopausal symptoms: single-blind, placebo-controlled, randomized trial. Climacteric : the journal of the International Menopause Society. 2011; 14: 140-45.
10.	Bao T, Cai L, Snyder C, et al. Patient-reported outcomes in women with breast cancer enrolled in a dual-center, double-blind, randomized controlled trial assessing the effect of acupuncture in reducing aromatase inhibitor-induced musculoskeletal symptoms. Cancer. 2014; 120: 381‐89.
11.	Deng G, Vickers A, Yeung S, et al. Randomized, controlled trial of acupuncture for the treatment of hot flashes in breast cancer patients. Journal of Clinical Oncology. 2007; 25: 5584-90.
12.	Frisk J, Carlhall S, Kaellstrom AC, et al. Long-term follow-up of acupuncture and hormone therapy on hot flushes in women with breast cancer: a prospective, randomized, controlled multicenter trial. Climacteric : the journal of the International Menopause Society. 2008; 11: 166-74.
13.	Hervik J, Mjaland O. Acupuncture for the treatment of hot flashes in breast cancer patients, a randomized, controlled trial. Breast cancer research and treatment. 2009; 116: 311-6.
14.	Liljegren A, Gunnarsson P, Landgren BM, et al. Reducing vasomotor symptoms with acupuncture in breast cancer patients treated with adjuvant tamoxifen: a randomized controlled trial. Breast cancer research and treatment. 2012; 135: 791-8.
15.	Nedstrand E, Wijma K, Wyon Y, et al. Vasomotor symptoms decrease in women with breast cancer randomized to treatment with applied relaxation or electro-acupuncture: a preliminary study. Climacteric : the journal of the International Menopause Society. 2005; 8: 243-50.
16.	Walker EM, Rodriguez AI, Kohn B, et al. Acupuncture versus venlafaxine for the management of vasomotor symptoms in patients with hormone receptor-positive breast cancer: a randomized controlled trial. Journal of clinical oncology : official journal of the American Society of Clinical Oncology. 2010; 28: 634-40.
17.	Nir Y, Huang MI, Schnyer R, et al. Acupuncture for postmenopausal hot flashes. Maturitas. 2007; 56: 383‐95.

[bookmark: _Hlk22890116]Model building

[bookmark: OLE_LINK26][bookmark: OLE_LINK25]      Equation 1

             Equation 2   

            Equation 3
In equation 1, Ei,j is the observed efficacy of the ith treatment arm at time j, Emax,i is the theoretical maximum efficacy of the ith treatment arm, and ET50,i is the time it takes to achieve 50% of the maximal efficacy. Timej is the observation time point. εi,j is the residual error for the ith treatment arm at time j, which is considered to be normally distributed with a mean of 0, and is weighted by the inverse of the square root of the sample size (Ni,j). In equation 2 and 3, Emax,typical is the typical Emax value of the overall treatment arm, and ET50,typical is the typical ET50 value of the overall treatment arm. η1,i and η2,i are the inter-arm variability of Emax and ET50, which are assumed to be normally distributed, with a mean of 0 and variances of ω12 and ω22.
In the process of covariate model building, continuous covariates were tested by equation 4 or equation 5, while the categorical covariates were modeled according to equation 6.

     Equation 4

         Equation 5

                  Equation 6   
In Eqs. 4 to 6, Pi is a pharmacodynamic parameter value of the ith treatment arm, PTypical is the typical value of a pharmacodynamic parameter of the overall treatment arm, COV is the covariate value of the ith treatment arm, COVmedian is the median value of the covariate, and θcov is the correction coefficient of the covariates on the pharmacodynamic parameter. ηi is an inter-arm variability of a pharmacodynamic parameter. During the covariate model building process, a reduction in objective function values (OFV) of 3.84 and 6.63 were considered significant at P = 0.05 and P = 0.01, respectively, for a nested model with one degree of freedom difference. All covariates were analyzed in a step-wise manner with a forward selection step (P = 0.05) and a stricter backward elimination step (P = 0.01).
After the model is constructed, the values of the pharmacodynamic parameters and their standard errors were estimated by the Bayesian feedback method. When a covariate is found to have a significant impact on the pharmacodynamic parameters,
the parameters need to be corrected by this covariate to make the parameters comparable at different covariate levels. The covariate correction equations are as follows:

    Equation 7

       Equation 8

                 Equation 9
In equation 7 to 9, Pi,corrected is the corrected value of a pharmacodynamic parameter of the ith treatment arm, Pi is the value of a pharmacodynamic parameter of the ith treatment arm, COV is the covariate value of the ith treatment arm,       COV median is the median value of the covariate, and θcov is the correction coefficient of the covariate on the pharmacodynamic parameter.
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Figure S1. The relationship between covariates and Emax value.















Supplementary Table S1  Summary of included studies. 
	Study
	Treatment
	Age
(year)
	Baseline
 (per day)
	Sample size
	Type of subjects
	Treatment frequency
(per week)
	Treated acupoints
	Overall treatment times
(minutes)
	Duration
(weeks)
	Blind
(Yes/No)

	Avis 2016
	TA
	53.8±3.5
	9.4±5.1
	170
	Menopause
	1
	NA
	NA
	24
	No

	Avis 2008
	TA
	51.3±0.6
	8.5±1.0
	19
	Menopause
	2
	CV-4, KI-3, SP-6, BL-23, HT-6, KI-7
	480
	8
	Yes

	
	SA
	52.2±0.7
	8.5±1.0
	18
	
	
	---
	
	
	

	Ee 
2016
	TA
	55.2±4.3
	12.4
	163
	Menopause
	1.25
	KI6,KI7,SP6,HT6,CV4,LR3
	300
	8
	Yes

	
	SA
	54.8±4.2
	12.4
	164
	
	
	---
	
	
	

	Kim
2011
	TA
	50.4±3.2
	4.7±3.2
	27
	Menopause
	1.57
	ST36, SP6, LI4, PC6,HT7, HT8, CV4
	220
	7
	Yes

	
	SA
	52.5±3.5
	  5.4±4.2
	27
	
	
	    
 ---
	
	
	

	Nedeljkovic 2014
	TA
	54.7±4.11
	9.03
	10
	Menopause
	1
	CV4, GV20, GB20, PC6,ST36, SP6, LI4, KI3
	360
	12
	Yes

	
	SA
	51.2±2.86
	7.83
	10
	
	
	---
	
	
	

	Painovich 2012
	TA
	57.2±5.2
	8.3±4.4
	12
	Menopause
	3
	DU20, LI4, LI11, PC6, HT7,DU14, UB15, UB18, UB20,UB23, REN6, REN17, SP6,KID3, GB34, ST36, LIV3
	1080
	12
	Yes

	
	SA
	56.8±6.5
	9.0±3.8
	12
	
	
	---
	
	
	

	Wyon
1995
	EA
	NA
	6.25
	12
	Menopause
	1.25
	UB15,UB23,UB32,GV20,H7,P6,LIV3,SP6,SP9
	300
	8
	Yes

	
	SA
	NA
	4.64
	12
	
	
	---
	
	
	

	Wyon
2004
	EA
	54.5 (46–59)
	7.6±3.8
	15
	Menopause
	1.17
	BL15, BL23, BL32, HT7,SP6, SP9, LR3, PC6, GV20
	420
	12
	Yes

	
	SA
	53.4 (49–58)
	8.1±5.2
	13
	
	
	---
	
	
	

	Castelo
2011
	TA
	52.7± 4.3
	2.5
	56
	Menopause
	0.71
	LI4, HT7, PC6, TE5, CV12, CV6, CV4, ST36, SP6,SP9, GB34, LR3,LU7, LR5, KI3, KI6
	680
	24
	Yes

	
	SA
	52.3± 4.8
	2.5
	25
	
	
	---
	
	
	

	Nir
2007
	TA
	56.9 ± 1.7
	10
	12
	Menopause
	1.29
	NA
	180
	7
	Yes

	
	SA
	53.7 ± 4.2
	10.3
	17
	
	
	
	
	
	

	Bao 
2014
	TA
	61
	1.86
	23
	Breast cancer
	1
	CV4, CV6, CV12, LI4, MH6, GB34,ST36, KI3 BL65
	NA
	8
	Yes


	
	SA
	61
	2.21
	24
	
	
	---
	
	
	

	Deng
2007
	TA
	48
	8.7
	42
	Breast cancer
	2
	DU14,GB20,BL13,PC7,H6,K7,ST36,SP6
	160
	4
	Yes


	
	SA
	33
	10
	30
	
	
	---
	
	
	

	Frisk
2008
	EA
	56.5
	9.6
	23
	Breast cancer
	1.17
	NA
	420
	12
	No

	Hervik
2009
	TA
	53.6 ± 6.4
	9.5
	30
	Breast cancer
	1.5
	LIV3, GB20, LU7, KI3, SP6, REN4, P7,LIV8
	450
	10
	Yes

	
	SA
	52.3 ± 6.9
	12.3
	29
	
	
	---
	
	
	

	Liljegren 2012
	TA
	58±6.8
	8.4±5.5
	42
	Breast cancer
	2
	Li4, Ht6, LR3, St36,Sp6,Ki7
	200
	5
	Yes

	
	SA
	58±9.3
	7.1±4.4
	42
	
	
	---
	
	
	

	Nedstrand
2005
	EA
	53
	8.4±3.4
	19
	Breast cancer
	1.17
	BL15, BL23,BL32, HT7, SP6,SP9, LR3, PC6,GV20
	420
	12
	

No

	Walker 2010
	TA
	52.2±10.3
	9.44
	25
	Breast cancer
	1.33
	Kidney 3,Urinary bladder 23,Spleen 6,Gallbladder 20,Du 14,Du 20,Stomach 36,Liver 3,Heart 7,Pericardium 7,Ren 6,Lung 9
	480
	12
	


No



NA: not reported.
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Figure S2 Risk of bias assessment. Using Cochrane’s risk of bias assessment tool to assess the Study-level (A) and Overall (B) risk of bias. In this tool, studies were deemed to be at high, low or unclear risk of bias based on adequacy of sequence generation, allocation concealment, blinding, processing of incomplete data, selective reporting, and other biases. 
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Figure S3 Goodness of fit. (A) Population predicted value versus observed value. (B) Individual predicted value versus observed value. (C) Conditional weighted residuals versus population predicted value. (D) Conditional weighted residuals versus time. The dashed and solid lines in (A) and (B) represent identity and regression lines, respectively, whereas in (C) and (D), the black lines are the position where conditional weighted residual equal 0 and the red lines are the regression lines.
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Figure S4 Time course of hot flash change from baseline for each individual study. The points represent the observed value. The dotted lines are the 2.5th, 50th and 97.5th percentile of the simulated data. The point represents the measured value. TA: traditional acupuncture; SA: sham acupuncture; EA: electro-acupuncture
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Figure S5 Leave-one-out cross validation. Bar charts of the typical parameter values obtained from the ﬁnal model in a leave-one-out method. The abscissa represents the study number dropped from the full data and the ordinate, the typical value of parameters. The left orange bar represents parameters obtained from full data.
Study 1: Castelo et al., 2: Bao et al., 3: Avis et al., 4: Avis et al., 5: Ee et al., 6: Kim et al., 7: Nedeljkovic et al., 8: Painovich et al., 9: Wyon et al., 10: Wyon et al., 11: Deng et al., 12: Frisk et al., 13: Hervik et al., 14: Liljegren et al., 15: Nedstrand et al., 16: Walker et al., 17: Nir et al..




















Table S2 Parameter estimations of each treatment arm
	Study
	Treatment
	Emax (SE)

	Avis 2016
	TA
	3.66(0.04)

	Avis 2008
	TA
	4.01(0.27)

	
	SA
	4.02(0.27)

	Ee 2016
	TA
	4.99(0.17)

	
	SA
	4.95(0.17)

	Kim 2011
	TA
	2.83(0.49)

	
	SA
	2.69(0.49)

	Nedeljkovic 2014
	TA
	3.81(0.65)

	
	SA
	2.02(0.65)

	Painovich 2012
	TA
	3.33(0.51)

	
	SA
	4.39(0.51)

	Wyon 1995
	EA
	3.08(0.54)

	
	SA
	1.98(0.54)

	Wyon 2004
	EA
	4.24(0.35)

	
	SA
	4.43(0.37)

	Castelo 2011
	TA
	2.28(0.31)

	
	SA
	0.90(0.45)

	Bao 2014
	TA
	0.97(0.42)

	
	SA
	1.40(0.41)

	Deng 2007
	TA
	3.73(0.31)

	
	SA
	3.88(0.36)

	Frisk 2008
	EA
	5.71(0.49)

	Hervik 2009
	TA
	5.33(0.45)

	
	SA
	1.54(0.46)

	Liljegren 2012
	TA
	3.47(0.34)

	
	SA
	3.07(0.34)

	Nedstrand 2005
	EA
	4.60(0.36)

	Walker 2010
	TA
	5.19(0.47)

	Nir 2007
	TA
	5.99(0.36)

	
	SA
	4.98(0.31)


TA: traditional acupuncture; SA: sham acupuncture; EA: electro-acupuncture


Table S3 Parameter estimations of different intervention after removing the studies where the baseline of hot flashes is less than 5 times per day
	Group
	Arms
(sample 
size)
	Emax
 (95% CI)
	Emax,corrected 
(95% CI)
	ET50 
(95% CI)
	Corrected efficacy at week 8(95% CI)

	TA
	10(525)
	4.4(3.8,4.9)
	3.8(3.4,4.3)
	1.9(1.8,2)
	3.1(2.8,3.4)

	EA
	4 (69)
	4.4(3.5,5.3)
	4.4(3.9,4.9)
	1.9(1.8,2)
	3.6(3.2,4.0)

	TA& EA
	14(594)
	4.4(3.9,4.8)
	4.0(3.6,4.4)
	1.9(1.8,2)
	3.2(2.9,3.6)

	SA
	10(362)
	3.7(3.0,4.3)
	3.3(2.7,3.9)
	1.9(1.8,2)
	2.6(2.1,3.2)


TA: traditional acupuncture; SA: sham acupuncture; EA: electro-acupuncturel; TA&EA: merger analysis of traditional acupuncture and electro-acupuncture
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