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Research progress on effect of long-acting reversible contraceptive

methods on female fertility
WANG Li ,DENG Xiuqun”
(Institute of Reproductive Health ,Chongqging Population and Family Planning Science
and Technology Research Institute ,Chongqging 401120,China)

[Abstract] In recent years,the number and structure of China’s population have undergone changes,and
the “universal two-child policy” in 2016 and the “three-child policy” in 2021 have been implemented succes-
sively. More and more attentions have been paid to the protection of female fertility,and scientific contracep-
tion is the most effective method to protect fertility. In the family planning population,some women of child-
bearing age use long-acting reversible contraceptive (LARC) methods. The use of LARC methods has an im-
portant significance for reducing unwanted pregnancy and protecting the female fertility. Therefore,our coun-
try includes the use of LARC methods into the free basic contraceptive surgery public health service project to
promote, This article reviews the classification and contraception mechanism of LARC methods and their
effects on fertility to provide reference of the use of LARC methods.

[Key words] long-acting reversible contraceptive; intrauterine device; subepidermal contraceptive im-

plant;fertility;review

KALAT k2 5 2 (LARO SR8 B Kt N B S E W AR IUC i 5 45 %4,
ARG R R e Tk, RETTHR LARCEZ  1.1.1 CuIUD
FEHENTERCeIUD) S22 MR NERR KE ETE N E S (UD) BE 728 ™ 54N
S5 (TUS) 198 A e 22 88 L (TUC) . DL R B FHIAEREZE Cu-TUD, 1 P TUD MY BT 2 WHE B © o,
. PR S AL B Al 2 R R 2 AT MBI B 22 BR . Cu-TUD A 2889 T M 220C (TCu220C) . T 4
LARC B FHReA RO D> BAMT IR H i FHOHE  380A(TCu380A) (BE{&RH] 375 (MTLCu375) %, A
EENGEFZ OIS LARCY . AT BB RIS E R RS TUD, A 4R s, sk 22 2 g
FETHE LARC St EF It gd . o8 Foh . 1~2.2)/BidL g,
W B A M I S, DL R RS IE R LARC 1.1.2  AREZERETAER % (LNG-IUS)

A SH K. H R E N e 2 & 22 i & TUS S LNG-
1 LARC B4y TUS, % 52 mg APt 2200 A S0 22 1) 5 45558 1 4
1.1 1UC RSN R AL 0. 2067725 4 R AT B 3 1

TUC J& 3% 4 &) 2 i K R0 22 45 . 038 A 1.4%,
Cu-1UD & 22 % 1US, WECRIK AR 1.2 K TFIEEA

BB . H®XHEMR ARG E LW A (2022FY113), & BEEE.Email:648305512@qq. com.



FTHRESF 202457 A% 53 5% 14 8

T [ WHIE A5 76 A7 SO0 P9 R R R A A
A RE SR T AL 6 MR 36 mg 22 B i 2 IR 1Y R
Jie A 21 % A R0 2 3 5 AR ) A B 2 R A A LD
RUCH 2 RE 75 mg A2 Wi 22 B 0 RE I B 4K 3 3
AR 4 AR I AT R AR k2 2 B BUR R 1 H
ST B R T IS I Lo M A e B AR R T F RS
HANE A RSCZETmAELAF (R 1R 68 mg IKICZ 4
) i T A L K, A ARRE A T 3 AR, AT AR A R ] Gk
100%7,

2 LARC HyiEEZHL#
2.1 CulUD

Cu-TUD 19 F= A H ALl 02 X0 KS L 51 &) 48 g
MEMEN. BTl FEANBEENERL R T
DAL 2 32 P R 38 T I 3 DR O S L R I JE  FAE
R F45 4 & -1 (IGFBP-1) 4 3 3k, fif 3 1 #a 1k
B 6 (CXCL6) . 140 il A 2= (L) | 11 40 i 30 ol P+
(LID) P S w ™, HdAg #F 5N . Cu-1UD X 78
PN IR 27 S R AR/ IS o AS SRR S 0 R AR R A
wEZE R 2 —

2.2 LNG-1US

LNG-TUS = %538 8 J5y ¥ JC 0 Pk A E [ N Fl 42 380
FA G0 1B N AR S A A Y R R
B AT 16 I RRARS . RS 1 AR 2 20 % &
PEATRE S I HEOR S L 5 K 2 B S HEIR JH . A
W5E W] . fE Cu-TUD, LNG-TUS F1 5 72 B i 22 B (1)
8205 A A a2 25 1 A R LNG-TUS X 75 N
L3 S5 2 119 552 W) i e 2 00 T B 88 R 9 AE I I ) 3
PR % A B s
2.3 K THEA

2 B 28 i M R A 3 AR PIL R I B A
AR (LHD A1 O 3] 3% 25 (FSH) 7K S, MOTTT 2k & 1
T HEER A R KOS L S B T N
KB AT 5206 32K B9 6 K 5 LA, i RE 1 ey
BB L, TS s s,

WKFCZ M I 2 S 0 1) R B AR = B A B
F14) 23 38 2 REATE FH RN 45 A1 1) I 93 28 A2 A S A ol T L il
SR Ik A g ) LH WA I B0 1 HE BE 5 e Ak, 38 0T
DI E S i R AR T B ) M EFEN
B2 sz v, IR B ZAB I B R .

3 LARCXMEBTHHFI
3.1 TUCXAF %

10 450k BUH TUC J5 £ & 1 ik & A ) K 4%
Pl TUC &A% A F 1 77 A2 A [R) 5% 475 SR A7 AF — 2o 5
W, ZHEW RN, EEH Co-1UD 1 LNG-1US J&
M 12 A H N 5 22 2 PR R O AL AR R L IR
RS TUC 288 K i B i a) A 56, fi A [a] 26 A
TUC #at 5 40 T GEAS [ A2 3 Mo s wig 22 & 40, 3
TUC BUH JE G IRR N MR A — B BB b 5 2o AR i
B R AT T

2213

3.1.1 CulUD

W5 % B, 8 Cu-1UD 3 A H DL E 1 18 4 5 3
B T EERSE 1 MAWEEF™, Cu
TUD Ff A28 gk 5 v A 2 i A R0 HBFSE
R TUD 5 R 1 4F BRUE IR R R, B
] Y AR L TUD 4 38 1 ALK /N 5 4 IR R 56 R Y
AHEMFST . BRI 6 TR R A A4 B TR SR K e 2
B 4 1 AT 4 Cu-TUD , {H {25 4 TUD 3% 403k
WA A E TR O R e A

AN A7 5 TUD X I B 45 J5) 4 5% o i 5% 22 0, Y
TUD #E0R S A SR N T3 = 34 n e B = & A R T
FA S (P <<0.05), H5/NF s LM & &R T
XY ER AR ] TUD X AR B A R e
PR = R Dl RA k7 N Y N e 8 )
UL YREE 7 JC W B (P >0, 05)* %, HLR i
TENBEER T NER L5 NEEEO M LE
R BRI WA BFSE R L R TUD J Al fig £ 1
I8 RE YL R Th T N B R L A0 T B R K
AR ORISR B B S A A R R 5 R L ER
W AF G (P <<0. 05) , AT 5% i 5~ 4 il BE*S 5 40 7 7% B 3
RE R A GBS R 7=, L R a7 A
JA A RS BB R LR B A R
3.1.2 LNG-IUS

i+ LNG-1US ®ff FHAE R A 5 48, X T LNG-
TUS i )5 B KR i F s T8 E IR T LNG-1US
B 5 B CF Yk e N+ 5 ), A EERHE 1
AENTTR K E A TR, B RAET RASH
TR U B0 IR UK A5 FH B 1 45 1% s LNG-TUSS 1) B
) K g T AR AR . A WA R A TR A R I ok R A
I LNG-TUS 19 179 # 8 4 . 37. A% = H 3 A
WARZZ LT 2% A 12 S A W22 e B 5
FULEUE LNG-TUS J& 6 8% 12 4~ H XA T J1 05

BN A AT B KW LNG-TUS #4455
IR 5815 0 1) PEAT

LNG-TUS AL 5 2kt 22 B 1k & A0 4 Uk 0 1
FORAE L WA F 77 .38 0 38 3 040 A 25 Ab PR 97 2 A=
B, MiFE _HBOR., —HBOR MM . F4F
T 2R B I L EE R T 1 T AR R TR P R R i
Riga A (AEH) fl EC & 3R 83 42 & Dt B A7 5
A EE, P52 6. 5% 1 EC & FHR N 20~44
2,70, 0% B AF 52 5B A B B AT R B R R
LNG-TUS s sk Bk & 22 3 R 097 AEH &R EC
58 4 R R ] 3K 64 % ~88 % H L ikl WL, X T
WERAEEFTHORN AEH %, 5 F RGP MK
LNG-TUS fig %5 B H AT 5 0 1Y 22 i - se IR B8 A= 5 2
fiE. AN LNG-1US i 0] T F 5 W S5 AL E B35
Y7 0 5 YRR S A RE 5 O 22 0E B DDA oG BF 5T R
B, LNG-TUS ¥/ 97 & R 5 A7 0E i o 38 8 & R
PRI BEARME R 2 E AT TR e S iR



2214

Fi#ZE (ACTH) . LH.FSH /K, H & % %45,
AN, LNG-TUS i e Re 2215 5 F 5 WA ZE 40 , 5 DU
BRI KN B FE Y LNG-TUS & H 870 £
I A R IR T R MR L AR O R ) ik HUAE
PR R R, BIE AN X AR TR g S T
EUIRARAL R, AT AR R B AR T ok
P59 7 R B e B LNG-TUS BEATRYT .

3.2 ATHBENMNAEFT AN HwW

X3 — AR AN 385 B 2 fe T BRI A AT o, U
J& 83.5% ~94. 4 WM Lo H Gk &2 1E & L I v] U ik
AT, ENA DTSR, B AR E ) 12
ANHBEIRR N 76, 5%, I H ., BRI A T 5
2 W S B AN R L AN 25 1 £ iR L BT IR
gE IR P E R

HAj ik o8 £ 235 &1 5 F 38 570 ik 22 4 L X
HAR 2 25 Ab A BTk B S5 AKFE 2% A1 LNG-1US
ERBEHRAE GG FERIW. A gd 2 krE
P 486 A 25 5 T A A5 SR AR 200 L P A A i 2 2
A T A AR A 2 Ak 1 A DG 5T L B IR M
T HE R YT 0 BB X A R 2 0 5 e A R —
HWEIE .

4 Ih “&

Bt 5 A= T BOR AR A BEFE R LARC #2210 %
PR EAMAFAEBUHE LARC HAEFT W EIR AFFLH
W A R K AR RN K. Ht, LARC
) AL 2 A R G B T A fRE A 9 Y R ) R
Z—. AW EW ., ICIE LARC B4 4522 ) 8] A
A A LR G LT A & 5% 2 P 19 48 Uk 58 71 7
ARE N, WA S BHERA T 5 W TR R
WICHA W2 . P, 35 Y A R T iR B i 2
PEF IR A B B R R RS i R R E . M. 2
W= 2T E W0, S 8dEEA% A
R FE B R IR W LIRS .
LARC fft B R ol 20 N T3 7= B AT A
NMERTFBE, d@d e e RaE L EE
J. HEERE LARC WHLEMH IFE iR A . W&
Pk A= 5 A i JE 0T 09 A B2 R B . LARC A9 4 AT LA LA
TILA B U R (DI RE RS T E
HMEYR A TR R s (O BRI L s A F
TR AT 37 B2k LARC B FH I 3k 5 538 14 15 1] 44
2 (DX T EIFRS 75 W ALRE 5 R
A RE A B B B A PR L T AR A e A BB T
i B e A RIRAE .

AW LARC W5 018 2 5 A B 1k 3540 4T Uk
S ke 2R AR S PR s R il il A F Bin ey F
B I R AR s ia o7 R i e YA & 1A
BOHTE . H AT ST B EZE B A B LARC 594
R AT EE AR H R E P E Cu-
IUD, LNG-TUS Fl 7 7 3 & 5 (9 A A58 20 UL, B

FTHREF 2024 5% 7T AFH 3 A 14

TUC Ja B I A 58 (0 20 o LA e 5 A IR A2 kL 3
PR3 2 2 T IR A IE R B DF S B AR R A R . A
ity LT RS, DLE— PR R TUC J5 T3 N
R 25 | TR 3R 38 R 2 B 1 8 4k, 38 AT LR ABIE 5
LNG-TUS Jz Bz T 448 50 19 I i 22 75 4k 97 J H A8
PR . e Ah B I A R B A T R A 9 B AT
S E W AT AR S KA, AT RIERT L
P LARC 3845 S FC52 mi [ 2R R AT 9F 52 3 1oz B i 44
AN T BOR L R A7 et R J

2% 3k

[1] BELL S O,KARP C,MOREAU C,et al. “If T
use family planning,] may have trouble getting
pregnant next time I want to”:a multicountry
survey-based exploration of perceived contra-
ceptive-induced fertility impairment and its re-
lationship to contraceptive behaviors[J]. Con-
tracept X,2023,5:100093.

(2] Jut ) 7, o 203 . 5 0 i, < A% RT 3 sk 2 vk 1 R
BERELT ] v B IR AR B 2 20 AL 2019, 27 (5)
548-551.

(3] XUSCHE, X e, s~ . &8 v 1 34T 1 Wk %) & 4
BN E LRI HLT ] A S
W22k ,2021,41(8) :694-701.

[4] BAHAMONDES L,FERNANDES A, MONT-
EIRO I,et al. Long acting reversible contracep-
tive (LARCs) methods[]]. Best Pract Res Clin
Obstet Gynaecol,2020,66:28-40.

[5] World Health Organization. Selected practice rec-
ommendations for contraceptive use, third edition
2016 EB/OL]. Geneva, Switzerland : World Health
Organization, 2016. (2016-01-01)[ 2023-09-21]. ht-
tp://apps. who. int/iris/bitstream/10665/252267/
1/9789241565400-eng. pdf.

[6] GEMZELL-DANIELSSON K, APTER D, DE-
RMOUT S,et al. Evaluation of anew,low-dose
levonorgestrel intrauterine contraceptive Sys-
tem over 5 years of use[J]. Eur ] Obstet Gyne-
col Reprod Biol,2017,210:22-28.

[7] Canadian Agency for Drugs and Technologies in
Health. Clinical review report:etonogestrel extend-
ed-release subdermal implant (Nexplanon) : Merck
Canada Inc. Indication: for the prevention of preg-
nancy[ EB/OL]. Ottawa (ON) : Canadian Agency
for Drugs and Technologies in Health, 2020.
[2023-09-21]. https://www. ncbi. nlm. nih. gov/
books/NBK56 7598/.

[8] CARRASCOSA J P,COTAN D,JURADO I,et



FTHRESF 202457 A% 53 5% 14 8

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

al. The effect of copper on endometrial receptiv-
ity and induction of apoptosis on decidualized
human endometrial stromal cells[]J]. Reprod
Sci,2018,25(7) :985-999.

BAKER C C,CREININ M D. Long-acting re-
versible contraception [ ] ]. Obstet Gynecol,
2022,140(5) . 883-897.

SMITH-MCCUNE K, THOMAS R,AVERBACH
S,et al. Differential effects of the hormonal and
copper intrauterine device on the endometrial
transcriptome[ J ], Sci Rep,2020,10(1) ;:6888.
RAMDHAN R C,SIMONDS E,WILSON C,et
al. Complications of subcutaneous contracep-
tion:a review[ ] ]. Cureus,2018,10(1) :e2132.
MORAY K V,CHAURASIA H,SACHIN O,
et al. A systematic review on clinical effective-
ness, side-effect profile and meta-analysis on
continuation rate of etonogestrel contraceptive
implant[J]. Reprod Health,2021,18(1) :4.
LOHR P A,LYUS R,PRAGER S. Use of in-
trauterine devices in nulliparous women [ ] .
Contraception,2017,95(6) :529-537.
EISENBERG D L,SCHREIBER C A, TUROK
D K., et al. Three-year efficacy and safety of a
new 52-mg levonorgestrel-releasing intrauter-
ine system [ ] ]. Contraception, 2015, 92 (1)
10-16.

RZ2, ok b, m i, 55, 5 BR K S0k 2248 7t 5 &
W I 2 I iR AR A2 A LT 1. b B 09 4 4 e F 5T
2021,32(7):986-990.

GEMMILL A,BRADLEY S E K,BERGER B
O, et al. The relationship between contraceptive
method use and return of fecundity among
women attempting pregnancy in low- and mid-
dle-income countries J ]. Demography, 2023, 60
(4):1163-1179.

W RKEL Wy 5% D, SR IGEHE L 55 B N 1T B A O S
B RO AL R R F A
2019,27(1) :18-20.

sREGINVEIL R E BT R SR EE
SR VR B U BE AR AL M A E IR A BLLT .
i R AR F A R, 2020,12(10) : 60-63.
ABDINASAB M, DEHGHANI FIROUZABA-
DI R, FARAJKHODA T,et al. Lack of associ-
ation between Cu T-380A intrauterine device
and secondary infertility in Iran[]]. Int J Fertil
Steril ,2017,10(4) :343-349.

FfE A, EEm FE e NTTESEE
W4 49 2 A Wi 26 0 0L 1] Pk BA B A SR (T ). [ B AR B

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

2215

flt e /3R 2E B 2435 . 2019,38(6) : 463-466.
FULKERSON SCHAEFFER S,GIMOVSKY A
C,ALY H,et al. Pregnancy and delivery with
an intrauterine device in situ:outcomes in the
National Inpatient Sample Database[]J]. ] Ma-
tern Fetal Neonatal Med,2019,32(5):798-803.
WAL o A BARTE . B AL EE N
WE A RS, R W BN B ST [ ). AR IR A
#2,2022,31(8):1080-1086.

POHJORANTAT E ,SUHONEN S , MENTU-
LA M, et al. Pregnancy outcomes following routine
early provision of TUD after first trimester induced
abortion: 5-year follow-up of a randomized con-
trolled trial[J]. Reprod Sci,2020(Suppl. 1) :66A.
FIFEE LGB A E S RCE TUD
S AR Y R O R e A AR X L A B
(1. b E A4 FE 5T, 2017, 28(3) : 323-325.
| S S ) R S DR TS e B RS E N i &7k
92 20 M DR 2K 8 QIR A A L) 1. b [ A e
Z75,2019,35(18) . 2272-2275.

. CISC AL EE AN F RGN
SR 1 e 6 PR R B %o SR 43 A LT . i IR B2 2 A 5
5590 #,2021,6(3) :22-24.

DANIEL A L,AUERBACH S,NAZARENKO
D,et al. An integrative review of the relation-
ship between intrauterine devices and bacterial
vaginosis[ J ]. Nurs Womens Health, 2023, 27
(2):141-151.

WA, wh/NY L AR . N E A P B AE 4T Ok 1
i Ay v SCLT DL b B s AR 5 7 B 2Rk
2021,37(10):1012-1016.

TGRS, P AR AR S R O M it o it
JELTD. v B AR B 28 3, 2018, 30 (9) - 1114~
1116.

CARR B R, THOMAS M A,GANGESTAD A,et
al. Conception rates in women desiring preg-
nancy after levonorgestrel 52 mg intrauterine
system (Liletta®) discontinuation[J]. Contra-
ception,2021,103(1) :26-31.

National Cancer Institute. Cancer stat facts: uterine
cancer 2019 EB/OL. [2023-10-04 . https://
seer. cancer, gov/statfacts/html/corp. html.
PRONIN S M, NOVIKOVA O V, ANDREE-
VA ] Y, et al. Fertility-sparing treatment of
early endometrial cancer and complex atypical
hyperplasia in young women of childbearing
potential[ J ]. Int J Gynecol Cancer, 2015, 25
(6):1010.

RIS 2 A AE. o2 e CT 64 2219 50D



FTHRESF 202457 A% 53 5% 14 8

sure alters calsyntenin-2 and calsyntenin-3 ex-
pression in the hippocampus and causes learn-
ing deficits in mice post-weaning[ ] ]. Biol Trace
Elem Res,2021,199(4) :1414-1424.

[14] OUYANG L,ZHANG W,DU G,et al. Lead expo-
sure-induced cognitive impairment through RyR-
modulating intracellular calcium signaling in aged
rats[ J ]. Toxicology ,2019,419:55-64.

[15] HE B,ZHANG Q,GUO Y.,et al. Prenatal smoke
(Nicotine) exposure and offspring’s metabolic dis-
ease susceptibility in adulthood [ ] ]. Food Chem
Toxicol ,2022,168:113384.

[16] CASTRO E M,LOTFIPOUR S,LESLIE F M.
Nicotine on the developing brain[]]. Pharmacol
Res,2023,190:106716.

[17] LESLIE F M. Unique, long-term effects of nic-
otine on adolescent brain[ ] ]. Pharmacol Bio-
chem Behav,2020,197:173010.

[18] POLLI F S,IPSEN T H, CABALLERO-PUNT-
IVERIO M, et al. Cellular and molecular changes
in hippocampal glutamate signaling and alterations
in learning, attention, and impulsivity following
prenatal nicotine exposure [ J ]. Mol Neurobiol,
2020,57(4) :2002-2020.

[19] KIM K M,LIM M H,KWON H J,et al. Asso-
ciations between urinary cotinine and symp-
toms of attention deficit/hyperactivity disorder
and autism spectrum disorder[ J ]. Environ Res,
2018,166:481-486.

2219

[20] ALHOWAIL A. Molecular insights into the bene-
fits of nicotine on memory and cognition (Review)
[J]. Mol Med Rep,2021.23(6) :398.

[21] LINDSON N,CHEPKIN S C,YE W,et al. Dif-
ferent doses,durations and modes of delivery of
nicotine replacement therapy for smoking ces-
sation[ J ]. Cochrane Database Syst Rev,2019,4
(4):CD013308.

[22] GHOSH D, MISHRA M K,DAS S,et al. To-
bacco carcinogen induces microglial activation
and subsequent neuronal damage[]]. ] Neuro-
chem,2009,110(3):1070-1081.

[23] VASIC V,BARTH K,SCHMIDT M H H. Ne-
urodegeneration and neuro-regeneration-Alzhe-
imer’s disease and stem cell therapy[J]. Int J
Mol Sci,2019,20(17) :4272.

[24] TATTAN-BIRCH H,JARVIS M ]J. Children’s
exposure to second-hand smoke 10 years on
from smoke-free legislation in England: cotin-
ine data from the Health Survey for England
1998 —2018[J]. Lancet Reg Health Eur, 2022,
15:100315.

[25] MOORE B F,SHAPIRO A L, WILKENING G,et
al. Prenatal exposure to tobacco and offspring
neurocognitive development in the healthy start
study[J]. ] Pediatr,2020,218:28-34.

Wi fs B #1:2023-08-19 &1 H 1 :2024-04-25)
iR 8D

(55 2215 50
WZEBER G (2 SRR IR YT 5 RS 2E (9 i
IRIT R 5 BT (D). AR B B 2 ik L 2017, 26 (4)
336-340.

[34] ABMgSe ATFI AT MK E.FE ENTERES T
ARIBIT T8 N S A7 R X AR R R 2 [T,
B A 2 e R, 2021,29(12) : 2517-2521.

[35] GRUBER T M, MECHSNER S. Pathogenesis
of endometriosis:the origin of pain and subfer-
tility[JJ. Cells,2021,10(6) :1381.

[36] SRAFR, M 2 , MR B, 55 70 Hea 4 B % BT
R T N IR ST 6L E A RS B SE DD BE M hs-
CRP /K-y 52 m [ 1. v B 49 4 £ £, 2018, 33
(7):1509-1511.

[37] MOAWAD G,YOUSSEF Y,FRUSCALZO A,
et al. The present and the future of medical

therapies for adenomyosis: a narrative review

[J7.] Clin Med,2023,12(19) :6130.

[38] BARLOW-EVANS R,JAFFER K,BALOGUN
M. Migration of a Nexplanon contraceptive im-
plant to the pulmonary artery[]]. BMJ Case
Rep,2017,2017:bcr2017219259.

[39] Faculty of Sexual &. Reproductive Health Care. UK
medical eligibility criteria for contraceptive use
(UKMEC 2016) [EB/OL ]. [2023-10-04 ]. ht-
tps://www. fsrh. org/standards-and-guidance/
external/ukmec-2016-digital-version.

(40 A4, 22 b A RFE B S5 IRFE 22 I AR 5
e Je A T N 98 R R a8 1 R R4 g AL LE A
LI v B3t &) A & M id = #F, 2019, 11 (10)
71-75.

(W B :2023-12-29 & H 9 :2024-04-14)
Ui &



