Table 1 Characteristics of patients
	
	Total
(125)
	With 
LNG-IUS（47）
	Without LNG-IUS（78）
	P value

	Onset Age of AH/EC
	31.14±3.69
	30.98±3.56
	31.24±3.80
	0.699

	Pathology
Mild AH
Moderate-Severe AH
EC
	
34 (27.2%)
39 (31.2%)
52 (41.6%)
	
10(21.3%)
12(25.5%)
25(53.2%)
	
24(30.8%)
27(34.6%)
27(34.6%)
	0.124

	Initial regimen
MPA/MA
GnRH-a
	
116 (92.8%)
9 (7.2%)
	
43(91.5%)
4(8.5%)
	
73(93.6%)
5(6.4%)
	0.728（fisher’s）

	Median therapeutic time (month)
	9.17 (1-60)
	6（1-60）
	6.00（3-36）
	0.225
（U）

	Times of hysteroscopy guided biopsy
	3.92±2.22
	4.09±2.18
	3.82±2.26
	0.522

	Recurrence before IVF 
Yes
No
	
27 (21.6%)
98 (78.4%)
	
10(21.3%)
37(78.7%)
	
17(21.8%)
61(78.2%)
	1.000
（fisher’s）

	Times of recurrence
1
2
	1.30±0.47
19 (70.4%)
8 (29.6%)
	1.30±0.48
7（70.0%）
3（30.0%）
	1.29±0.47
12（70.6%）
5（29.4%）
	1.000
（fisher’s）

	Median recurrence interval (month)
	12 (1-120)
	12（1-60）
	12（6-120）
N=17
	0.309
（U）

	Pathology of recurrence
EH
AH
EC
	
4 (14.8%)
18 (66.7%)
5 (18.5%)
	
1(10.0%)
7(70.0%)
2(20.0%)
	
3(17.7%)
11(64.7%)
3(17.6%)
	1.000
（fisher’s）

	Regimen of repeated treatment
MPA/MA
GnRH-a
LNG-IUS
	
21 (77.8%)
2 (7.4%)
1 (3.7%)
	
4(40.0%)
2(20.0%)
4(40.0%)
	
17(100.0%)


	0.001
（fisher’s）

	Average therapeutic time of repeated treatment (month)
	6±2.46
N=27
	5.25±1.55
N=10
	5.29±2.91
N=17
	0.926

	Median recurrent interval after repeated treatment (month)
	8.5 (2-60)
N=8
	11.00（6-12）
N=3
	6.00（2-60）
N=5
	0.786
(U)

	Average interval between CR and IVF (month)
	8.62 (0-72)
	3（0-72）
	6（0-51）
	0.000 (U)

	Age of IVF (year)
	33.66±3.56
	32.83±3.18
	34.17±3.70
	0.042

	BMI（kg/m2）
	24.89±3.56
	24.30±3.23
	25.24±3.72
	0.151

	Infertility type
Primary
Secondary
	93 (74.4%)
32 (25.6%)
	38(80.9%)
9(19.1%)
	55(70.5%)
23(29.5%)
	0.200

	Average time of infertility (month)
	48 (12-240)
	48（12-120）
	48（12-240）
	0.902（U）

	Thyroid disorder
No
Yes
	
111 (88.8%)
14 (11.2%)
	
45(95.7%)
2(4.3%)
	
66(84.6%)
12(15.4%)
	0.056

	Hypertension
No
Yes
	
119 (95.2%)
6 (4.8%)
	
45(95.7%)
2(4.3%)
	
74(94.9%)
4(5.1%)
	1.000
（fisher’s）

	Diabetes
No    
Yes
	
119 (95.2%)
6 (4.8%)
	
46(97.9%)
1(2.1%)
	
73(93.6%)
5(6.4%)
	0.408
（fisher’s）

	Family history of hypertension 
No
Yes
	
94 (75.2%)
31 (24.8%)
	
38(80.9%)
9(19.1%)
	
56(71.8%)
22(28.2%)
	0.256

	Family history of diabetes
No
Yes
	
96 (76.8%)
29 (23.2%)
	
39(83.0%)
8(17.0%)
	
57(73.1%)
21(26.9%)
	0.204





Table 2 Results of IVF
	
	Total
	With 
LNG-IUS
	Without 
LNG-IUS
	P value

	COS cycles

	Total number of COS cycles
	211
	79 (37.4%)
	132 (62.6%)
	-

	Average of COS cycles for patients with LNG-IUS to accumulate 4 blastocysts
	-
	1.76±1.00 (n=43)
	-
	-

	Stimulation days (days)
	10.90±2.47
	10.50±2.35
	11.13±2.52
	0.076

	COS protocol
Antagonist
Agonist
	
75 (35.5%)
136 (64.5%)
	
25 (31.6%)
54 (68.4%)
	
50 (37.9%)
82 (62.1%)
	0.360

	Insemination methods
Conventional IVF
    ICSI
	
155 (73.5%)
56 (26.5%)
	
53 (67.1%)
26 (32.9%)
	
102 (77.3%)
30 (22.7%)
	0.105

	AFC
	14.00 (1.00-80.00)
	15.00 (2-57）
	13.46 (1-80)
	0.040 (U)

	Basal FSH (IU/L)
	7.70±3.30
	7.01±2.61
	8.11±3.60
	0.018

	Basal E2 (pg/ml)
	37.87±18.95
	36.06±18.34
	38.88±19.27
	0.308

	E2 levels of hCG day (pg/ml) 
	2439.00
(177.97-10500)
	2224
（360-7602）
	2537
（177.97-10500）
	0.798
（U）

	FSH dose (IU)
	2608.59±986.38
	2700 (450-5400)
	2625 (825-5400)
	0.860 (U)

	HMG dose (IU)
	412.68±241.13
	375 (0-1125)
	375 (0-1425)
	0.990 (U)

	Endometrial thickness on fresh ET day (mm) 
	10.38±2.60
	-
	10.38±2.60
	-

	Total COS cycle cancelation
	0
	-
	-
	-

	No. of oocytes retrieval
	8.47±5.80
	9.48±6.59
	7.87±5.20
	0.066

	No. of MII oocytes
	7.25±5.54
	8.15±6.22
	6.71±5.03
	0.082

	Fertilization rate
	88.88% (1359/1529)
	89.91% (579/644)
	88.14% (780/885)
	0.277

	Cleavage rate
	99.26% (1349/1359)
	99.48% (576/579)
	99.10% (773/780)
	0.531(fisher’s)

	High-quality embryo rate
	162/1349 (12.01%)
	9.38 (54/576)
	13.97 (108/773)
	0.010

	Blastocyst formation rate
 (Freeze-all) 
	380/745 (51.01%)
	276/546 (50.44 %）
	104/199 (52.26%)
	0.679

	Blastocyst formation rate 
(After fresh ET)
	165/396 (41.67%)
	-
	165/396 (41.67%)
	-

	Reasons of fresh ET cancelation
COS with LNG-IUS
No transferable embryo
Thin endometrium (<7mm)
OHSS
Recurrence of AH/EC
Luteal phase COS
	107 (50.7%)
79 
8 
3  
13 
3
1 
	79 (100%)




	

8 (6.1%)
3 (2.3%)
12 (9.1%)
2 (1.5%)
1 (0.8%)
	-

	Type of transferred embryos, Cleavage
	104/104 (100%)
	-
	104（100%）
	-

	Average No. of embryos per fresh transfer
	1.89±0.42
	-
	1.89±0.42
	-

	FET cycles

	Total number of FET cycles
	153
	68 (44.44%)
	85 (55.56%)
	-

	FET protocol
Artificial
	
153 (100%)
	
-
	
-
	
-

	Median highest level of E2 before FET (pg/ml) 
	707.52 (93-5010)
	 664.1 (93-5010)
	714 (99-4940)
	0.654

	Endometrial thickness on FET day (mm)
	9.18±2.01
	8.85±1.78
	9.45±2.14
	0.064

	Total FET cycle cancelation
	14 (9.15%)
	4（5.9%）
	10 (11.8%)
	-

	Reasons of cancelation
  Thin endometrium (<7mm)
	14 (100%)
	
4（100%）
	
10 (100%)
	
-

	Type of transferred embryos
Cleavage
Blastocyst
	
3/139 (2.2%)
136/139 (97.8%)
	
0
64 (100%)
	
3（4.0%）
72 (96.0%)
	0.249（Fisher’s）

	Average No. of embryos per FET
Cleavage
Blastocyst
	
2.33±0.58
1.68±0.48
	
0
1.72±0.49
	
2.33±0.58
1.65±0.48
	
-
0.428





Table 3 Reproductive outcomes
	
	Total
	With LNG-IUS
	Without LNG-IUS
	P value

	Cumulative pregnancy rate 
	81/109 (74.31%)
	27/35 (77.14%)
	54/74 (72.97%)
	0.642

	Clinical pregnancy rate 
COS cycles
  FET cycles
	87/243 (35.80%)
45/107 (43.27%）
42/136 (30.22%)
	22/64 (34.38%)
-
22/64 (34.38%)
	65/179 (36.31%)
45/107 (42.06%)
20/72 (27.78%)
	0.781
-
0.406

	Ongoing pregnancy rate 
COS cycles
  FET cycles
	60/243 (24.69%)
34/107 (32.69%)
26/136 (18.71%)
	13/64 (20.31%)
0
13/64 (20.31%)
	47/179 (26.26%)
34/107 (31.78%)
13/72 (18.06%)
	0.344
-
0.738

	Live birth rate
	43/243 (17.70%)
	9/64 (14.06%)
	34/179 (18.99%)
	0.375

	Singleton pregnancy
	35/43 (81.40%)
	
	
	

	Twin pregnancy
	8/43 (18.60%)
	
	
	

	Early pregnancy loss
	23/81 (28.40%)
	9/27 (33.33%)
	14/54 (25.26%)
	0.486

	Ectopic pregnancy rate 
	4/81 (4.94%)
	0/27 (0%)
	4/54 (7.41%)
	0.296 (fisher’s)

	Pregnancy loss rate at second trimester 
	5/81 (6.17%)
	2/27 (7.41%)
	3/54 (5.56%)
	1.000 (fisher’s)
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	Total
N=118
	Pregnant
	None-pregnant
	P value
	Live birth
	None-live birth
	P value

	Age (AH/EC)
	31.19±3.68
	31.14±3.63
	31.30±3.85
	0.826
	30.17±3.47
	31.73±3.70
	0.028

	Age (IVF)
	33.75±3.64
	33.90±3.68
	33.41±3.56
	0.494
	33.83±3.67
	33.70±3.64
	0.856

	BMI
	24.98±3.60
	24.96±4.21
	24.99±3.31
	0.968
	25.26±3.30
	24.83±3.77
	0.541

	Internal comorbidities
  No
  Yes
	
97 (82.20%)
21 (17.80%)
	
66 (81.48%)
15 (18.52%)
	
31 (83.78%)
6 (16.22%)
	0.762
	
	
63 (81.82%)
14 (18.18%)
	0.881

	Internal family history
  No
  Yes
	
71 (60.17%)
47 (39.83%)
	
50 (61.73%)
31 (38.27%)
	
21 (56.76%)
16 (43.24%)
	0.609
	
24(58.54%)
17 (41.46%)
	
47 (61.04%)
30 (38.96%)
	0.791

	Pathology type
Mild AH
Moderate-severe AH
EC
	
33 (27.97%)
36 (30.51%)
49 (41.53%)
	
 24 (29.63%)
 24 (29.63%)
 33 (40.74%)
	
 9 (24.32%)
 12 (32.43%)
 16 (43.24%)
	
0.836
	
 15 (36.59%)
 12 (29.27%)
 14(34.15%)
	
18 (23.38%)
24 (31.17%)
35 (45.45%)
	
0.283

	Times of hysteroscopy guided biopsy
	3.96±2.17
	3.68±1.84
	4.57±2.68
	0.073
	3.80±1.81
	4.04±2.35
	0.579

	LNG-IUS
  No
  Yes
	
43 (36.4)
75 (63.6%)
	
16 (43.2%)
21 (56.8%)
	
 27 (33.3%)
 54 (66.7%)
	0.299
	
32 (78.05%)
9 (21.95%)
	
43 (55.84%)
34 (44.16%)
	0.017

	Recurrence before IVF
No
Yes
	
93 (78.8%)
25 (21.2%)
	
65 (80.2%)
16 (19.8%)
	
28 (75.7%)
9 (24.1%)
	0.573
	
31 (75.61%)
10 (24.39%)
	
62 (80.52%)
15 (19.48%)
	0.534

	Recurrence during IVF
  No 
  Yes
	
109 (92.4%)
9 (7.6)
	
76 (93.8%)
5 (6.2%)
	
33 (89.2%)
4 (10.8%)
	0.459
	
40 (97.56%)
1 (2.44%)
	
69 (89.61%)
8 (10.39%)
	
0.160
(fisher’s)

	Basal FSH (IU/L)
	8.01±3.48
	7.48±3.38
	8.47±3.61
	0.149
	7.58±3.72
	8.15±3.41
	0.475

	Basal E2 (pg/ml)
	34.50
 (7.60-98.46)
	34.21 
(7.60-95.59)
	34.79
 (10.00-98.46)
	0.855
	33.12 
(7.60-95.59)
	34.79
(10.00-98.46)
	0.831

	Endometrial thickness (mm)
	9.91±2.24
	10.17±2.42
	9.69±2.05
	0.093
	10.67±2.45
	9.75±2.16
	0.015

	FSH dose (IU)
	2700.00
(825.00-5400.00)
	2550.00 
(825.00-4200.00)
	2887.50
 (900.00-5400.00)
	0.167
	2487.50
 (825.00-4200.00)
	2700.00
 (825.00-5400.00)
	0.591

	HMG dose (IU)
	375.00 
(75.00-1425.00)
	375.00
(75.00-1425.00)
	375.00 
(150.00-1125.00)
	0.846
	337.50
(75.00-825.00)
	375.00 
(150.00-1425.00)
	0.678

	Stimulation days
	10.89±2.35
	10.77±2.36
	11.00±2.36
	0.623
	10.50±2.00
	11.03±2.45
	0.326

	No. of oocytes retrieval
	7.56±4.24
	7，94±3.37
	7.23±4.86
	0.400
	7.42±3.35
	7.60±4.51
	0.853



Table 5 Multivariate logistics regression analysis of live birth
	variate
	p
	Odd ratio
	95% CI

	Onset age of AH/EC
	 0.024
	0.879
	0.785-0.983

	COS with LNG-IUS
	0.015
	0.332
	0.136-0.806




Table 6 Characteristics of AH/EC recurrence during IVF/ICSI
	Recurrence rate
	10/125 (8%)

	Recurrent times during IVF
  1
  2
	
7/125(5.6%)
3/125 (2.4%)

	Performed hysterectomy after recurrence (n, %)
	4 (3.2%)

	COS cycles before recurrence
1
2
4
	1.62±1.12
9 (69.2%)
2 (15.4%)
2 (15.4%)

	FET cycles before recurrence
  0
  1
2
3
	1.00±1.08
5 (38.5%)
5 (38.5%)
1 (7.70%)
2 (15.4%)




Table 7 Univariate analysis of AH/EC recurrence
	

	Recurrence
N=10
	None-recurrence
N=115
	P value

	Age (AH/EC)
	30.50±2.42
	31.20±3.79
	0.567

	Age (IVF)
	34.40±2.67
	33.60±3.63
	0.498

	BMI
	24.80±2.59
	24.90±3.64
	0.934

	Internal comorbidities
  No
  Yes
	
1 (10.00%)
9 (90.00%)
	
 21 (18.26%)
 94 (81.74%)
	1.000

	Internal family history
  No
  Yes
	
4 (40.00%)
6 (60.00%)
	
44 (38.26%)
71 (61.74%)
	1.000

	Pathology type
Mild AH
Moderate-severe AH
EC
	
3 (30.00%)
4 (40.00%)
3 (30.00%)
	
31 (26.96%)
35 (30.40%)
49 (42.61%)
	
0.708

	Times of hysteroscopy guided biopsy
	3 (2-10)
	3 (1-13)
	0.578(U)

	Initial regimen
  MPA/MA
  GnRH-a
	
9 (90.00%)
1 (10.00%)
	
107 (93.04%)
8 (6.96%)
	0.54

	Initial CR time (month)
	8 (3-35)
	6 (1-60)
	0.136 (U)

	LNG-IUS
  No
  Yes
	
	3 (30.00%)

	7 (70.00%)



	
	75 (65.22%)

	40 (34.78%)



	0.04
(fisher’s)

	Recurrence before IVF
No
Yes
	
4 (40.00%)
6 (60.00%)
	
94 (81.74%)
21 (18.26%)
	0.007
(fisher’s)




Table 8 Multivariate Logistics regression analysis of recurrence
	variate
	p
	Odd ratio
	95% CI

	Recurrence before IVF
	0.005
	7.700
	 1.871-31.696

	COS with LNG-IUS
	0.031
	5.121
	 1.163-22.554




