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Levonorgestrel-releasing
intrauterine system vs. systemic
medication or blank control for
women with dysmenorrhea:
Systematic review and meta-
analysis of randomized
controlled trials

Jing Wang', Ke Deng’, Ling Li', Yi Dai"* and Xin Sun**

Chinese Evidence-based Medicine Center, West China Hospital, Sichuan University, Chengdu, China,
?Department of Obstertrics and Gynecology, Peking Union College Hospital, Chinese Academy of
Medical Sciences & Peking Union Medical College, National Clinical Research Center for Obstetrics &
Gynecologic Diseases, Beijing, China

Aims: To compare efficacy and safety of the levonorgestrel-releasing
intrauterine system (LNG-I1US) with systemic medication or blank control in
the treatment of dysmenorrhea.

Methods: PubMed, EMBASE, the China National Knowledge Infrastructure
(CNKI) and Wanfang Data were searched to collect randomized controlled
trials (RCTs) comparing LNG-IUS with systemic medication or blank control
among women diagnosed with primary dysmenorrhea or secondary
dysmenorrhea (adenomyosis or endometriosis) from inception to 2020.04.
Der Simonian-Laird random-effect model was used to pool data.

Results: Seventy-one RCTs (6551 patients) were included. Overall bias risk was
medium. Sixty-two articles enrolled patients with adenomyosis; LNG-IUS
significantly reduced the visual analogue scale (VAS) score compared with the
systemic medication group among adenomyosis women at 3 months
(standardized mean difference (SMD)=-0.81, 95% confidence interval (Cl)
-1.22 to —0.40); 6 months (SMD = -1.25, 95%Cl: —1.58 to —0.92); 9 months
(SMD =-1.23, 95%Cl: —=1.63 to —0.83); 12 months (SMD = -1.66, 95%Cl: —2.14
to —1.18). No difference was found in the incidence of irregular vaginal
bleeding (16 RCTs; RR=0.91, 95%Cl: 0.62—1.33, P=0.63, [°=4%) and other
adverse outcomes. Sensitivity analysis regarding randomization methods was
robust. Nine RCTs enrolled endometriosis women. Pooling results showed no
significant difference between LNG-IUS and systemic medication treatment in
terms of VAS at 6 months (SMD = -0.27, 95% Cl: —0.97-0.43). Moreover, LNG-
IUS was associated with higher risk of irregular vaginal bleeding (26.8% vs. 0).
Conclusions: LNG-IUS was associated with a reduced severity of dysmenorrhea
compared with systemic medication; it was also beneficial for better control of
menstrual blood loss and fewer adverse outcomes. Owing to small sample
sizes, further well-designed RCTs are warranted to confirm these findings and
long-term effects of LNG-IUS in the treatment of dysmenorrhea.

Systematic Review Registration: https://www.crd.york.ac.uk/prospero/, identifier:
CRD42021228343.
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Introduction

Dysmenorrhea is the most common gynecologic disorder,
and it affects about 60%-90% women of reproductive age (1,
2). It is characterized by crampy lower abdominal pain,
nausea, vomiting, and headaches, and it has a significant
impact on ability to study, ability to work, and daily life
(3). Oral contraceptive pills (OCPs) are used as first-line
hormonal therapy for dysmenorrhea. They reduce uterine
production of prostaglandin, which causes experienced pain
(3). However, owing to the strict dosing cycle required
when taking the pills, there is a risk of forgetting to take
them.

The levonorgestrel-releasing intrauterine system (LNG-
IUS) is an IUD. And LNG-IUS has
respectively are Mirena, Kyleena, Jaydess. But only Mirena

three models,

went into public in China. Mirena releases 20 ug of
levonorgestrel per day into the uterine cavity for a period of
5 years. Kyleena contains 19.5 mg of levonorgestrel (LNG)
released in vivo at a rate of approximately 17.5 mcg/day after
24 days. This rate decreases progressively to 9.8 mcg/day
after 1 year and to 7.4 mcg/day after 5 years. Levonorgestrel
belongs to the class of medications called progestins, which
is a hormone produced by the ovaries. This is a soft, flexible
T-shaped contraceptive (birth control) device that is placed
The

medication is continuously released over a period of 3 years

inside the wuterus (intrauterine device or IUD).
to prevent pregnancy. LNG-IUS was first designed as a
contraceptive in 1970; it reduces the experience of pain and
avoids the need to regularly take long-term medication. In
recent years, LNG-IUS has also been officially approved for
the treatment of heavy menstrual bleeding (4) and also been
recommended for the treatment of dysmenorrhea when the
patients are not currently planning pregnancy (2, 5, 6). But
in China, it has not been recommended to women with
dysmenorrhea  yet.  Although small-sample
randomized controlled trials (RCTs) indicate that LNG-IUS

is likely beneficial for reducing the pain in women with

several

endometriosis or adenomyosis (7-10), the results were not
consistent. Furthermore, there is no existing systematic
review about the efficacy and safety of LNG-IUS comparing
systemic medication in the treatment of dysmenorrhea.
Therefore, we conducted a systematic review and meta-
analysis of RCTs to determine the efficacy and safety of
LNG-IUS compared to other systemic medication or blank
control in women with dysmenorrhea. Additionally, we
identify the possible explanations for the heterogenicity
through subgroup analysis.
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Methods
Design

We performed a systematic review with meta-analysis using
the protocol registered with PROSPERO (CRD42020203343).

Eligibility criteria

We included RCTs comparing LNG-IUS with systemic
medication or blank control among women diagnosed with
primary
(adenomyosis or endometriosis). We excluded studies that did

dysmenorrhea  or  secondary  dysmenorrhea
not report on our interested outcomes and those that were
not published in English or Chinese. The primary outcome
was defined as the degree of dysmenorrhea (measured using
visual analogue scale [VAS] scores) at 3, 6, 9, and 12 months,
and blood loss (measured using a pictorial blood loss
assessment chart [PBAC] scores, or menstrual blood volume)
at 3, 6, 9, and 12 months. The secondary outcome was
defined as quality of life (measured using standard scales like
short form-questionnaire-36 [SF-36]) and adverse events
(irregular vaginal bleeding, amenorrhea, headache, nausea,

pelvic pain, acne, ovarian cyst, or weight gain).

Literature search

We searched PubMed, EMBASE, the China National
Knowledge Infrastructure (CNKI) and Wanfang Data, from
inception to April 2020, with language limitation to English
and Chinese. We used MeSH/Emtree terms and free-text to
generate the search strategy, which comprised the terms
“levonorgestrel releasing intrauterine system”, “LNG-IUS”,
“dysmenorrhea”, “painful menses”, “menstrual pain”, “chronic
pelvic pain”, and “dyspareunia”. The details of our search
strategy are listed in Supplementary SI.

Study process

Two paired reviewers who were well-trained in research
methodology, independently screened titles, abstracts, and full
texts for eligibility; assessed risk of bias; and collected data
from eligible studies, using standardized, pilot tested forms
with detailed instructions. Reviewers resolved disagreement
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through discussion or through adjudication by a third reviewer
(LL) if agreement could not be reached.

Risk of bias assessment

We used the Cochrane Handbook 5.1.0 bias assessment tool
(11, 12) to assess the risk of bias of included studies. The items
include sequence generation, allocation concealment, blinding
of participants, blinding of intervention providers, blinding of
outcome assessment, incomplete outcome data, selective
outcome reporting, and other source of bias. We assigned
items that were addressed “definitely or probably yes” to
“high risk of bias”; and items that were addressed “definitely
or probably no” to “low risk of bias”; items that did not
report on our interested information as “unclear”.

Data extraction

The following information from all eligible studies were
collected:

o Study characteristics: first author, country, publication year,
study design, inclusion and exclusion criteria, number of
study sites, sample sizes, length of follow-up.

o Patient characteristics: age, parity

o Intervention: details of LNG-IUS and systemic medication of
the control group

o Outcomes: degree of dysmenorrhea (VAS score), blood loss
volume (PBAC score), quality of life, side effects (number
of events and patients included for analyses in each group).

Data analysis

For dichotomous outcomes, we calculated risk ratio (RR)
and their 95% confidence intervals (CIs). For continuous
outcomes, we calculated mean difference (MD) or
standardized mean difference (SMD) and their 95% CIs.
Statistical heterogeneity was examined by I* and y> test. If
I>>50% or ;(2 test indicated P < 0.1, we defined it as statistical
significance and we used the DerSimonian-Laird random-
effect model to pool data. Subgroup analysis was undertaken
to explore the potential heterogeneity based on systemic
types
methyltestosterone, triptorelin, Desogestrel-Ethinyl Estradiol,

medication (mifepristone, gestrinone,
drospirosterone-ethinylestradiol, and other types), status of
surgery and patient type (primary dysmenorrhea patients vs.
secondary dysmenorrhea patients). Sensitivity analysis was
with
or

also conducted by excluding studies improper

randomization ~ sequence  generation unspecified
randomization methods and excluding studies with sample

size less than 50. Data analyses were undertaken by Review
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Manager 5.3.5. Publication bias was examined by Egger’s test
and funnel plots.

Results

Among 2641 identified publications, reviewers selected 71
RCTs (13-76, 78-84), enrolling 6551 patients, to be included
in this meta-analysis (Figure 1).

Study characteristics

Of 71 included studies, eight (73-76, 78, 82-84) were
published in English and 63 (13-72, 79-81, 86) were
published in Chinese. The included studies were conducted in
China mainland (n=64), (n=3), Egypt (n=1),
Thailand (n=1), Turkey (n=1), Taiwan (n=1). Seventy

Brazil

studies were single center clinical trials, and one study (74)
was a multicenter clinical trial. All the LNG-IUS used in
article are Mirena. The details of the characteristics of the
study are summarized in Supplementary Table S1.

Records identified through database searching (n =2641)
-PubMed(n=1345)

-Embase(n=345)

-CNKI(n=561)

-WanfangData(n=390)

Duplicates removed
(n=775)

v

Records for title/abstract screening
(n =1866)

Records excluded
(n=1746)

A4

Records for full-text screening
(n=120)

Records excluded (n =49)
Not RCT (n=23)
Improper controls(n=15)
Improper outcomes(n=5)
Improper patients (n=1)
No full-texts found(n=5)

v

Studies included
(n=71)

FIGURE 1
Flow diagram of search result (April 2020).
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Risk of bias assessment

The results of risk of bias assessment are presented in
Supplementary Table S2. Twenty-nine studies described
adequate randomization methods while the remaining 42
studies did not report randomization methods. Eight studies
reported using sealed and opaque envelopes for allocation
concealment. One study reported methods for blinding
participants and another trial reported methods for blinding
outcome assessment. Six studies reported loss of follow-up.
The overall risk of bias was medium. Sensitivity analysis
considering whether randomization methods were adequate
did not show a significant difference (See the online
Supplementary Table S2).

Efficacy and safety results in women with
adenomyosis

Of the 71 RCTs included, 62 (13-23, 25-36, 38-49, 51-56,
58-72, 76, 78-81, 86) enrolled women patients with
adenomyosis, among which 42 (13, 16, 17, 19-23, 25, 27, 31,
32, 34-36, 38-42, 44, 45, 48, 49, 51-53, 55, 56, 58, 60-62, 64,
66, 68-71, 76, 81, 86) studies reported VAS score. Pooling
data from these 42 RCTs showed that LNG-IUS significantly
reduced the VAS score in the comparison of a medication
group among women with adenomyosis at 3 months (17
RCTs; SMD = —0.81, 95% CI=—1.22-(—0.4), P<0.0001; I*=
93%); 6 months (36 RCTs; SMD =-1.25, 95% CL. —1.58-
(=0.92), P<0.0001; I*=94%); 9 months (2 RCTs; SMD =
-1.23, 95% CI. —-1.63-(—0.83), P<0.0001, I=0); and 12
months (18 RCTs; SMD = —1.66, 95% CIL: —2.14-(—1.18), P<
0.0001, I* = 94%; Figure 2).

Pooling across 16 (16, 17, 27, 32, 36, 49, 53, 55, 56, 60, 62,
65, 70, 71, 78) trials reporting PBAC score showed that the
reduction of PBAC score was greater in LNG-IUS groups at 3
months (6 RCTs; MD = —7.33, 95% CL —11.39-(—3.27), P=
0.0004, I>= 36%) and 6 months (15 RCTs; MD = —12.41, 95%
CI: -16.18-(—8.65), P<0.0001, 12:96%). However, no
difference was identified between these groups at 9 months (2
RCTs; MD =-2.78, 95% CL: —6.89-1.34, P=0.19, I*=0%)
and 12 months (3 RCTs; MD = —12.13, 95% CI: —25.84-1.58,
P=0.08, I”= 94%; Supplementary Figure S1).

Nineteen RCTs (21, 33-36, 38, 41, 42, 44, 45, 48, 52, 54, 63,
64, 66, 69, 86) that reported menstrual blood loss were included
for analysis. The pooling results showed that the reduction in
menstrual blood loss was greater in the LNG-IUS group at 3
months (2 RCTs; MD =-29.52, 95% CI: —74.35-15.31), P<
0.0001, I>=98%), 6 months (15 RCTs; MD = —18.97, 95% CI:
—2827-(=9.67), P<0.0001, I>=96%), and 12 months (7
RCTs; MD =-40.27, 95% CI: —53.64-(—26.90), P<0.0001,
I* = 96%; Supplementary Figure S2).
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As for quality-of-life (QoL) assessment, Feng (18) reported
quality of life using the Nottingham Health Profile (NHP,
wherein high scores indicated good outcomes) including pain,
vigor, sleep, emotion, activity ability, and social loneliness.
The results showed no difference in the changes in NHP
scores at 6 months from baseline between the LNG-IUS and
gestrinone group (P >0.05). Li (28) reported quality of life
using the Short-Form 36 Health Survey Questionnaire (SF-36;
wherein high scores indicated good outcomes). The results
showed that LNG-IUS improved SF-36 score compared to
triptorelin in both physical and psychological areas after 6
months follow-up (P <0.001).

There was no significant difference in the incidence of
irregular vaginal bleeding (16 RCTs; RR =0.91, 95% CI: 0.62—
1.33, P=0.63, I*= 4%), headache (3 RCTs; RR = 0.94, 95% CI:
0.28-3.19, P=0.92, I*=7%), acne (11 RCTs; RR =0.48, 95%
CL: 0.22-1.07, P=0.07, 12:21%), or amenorrhea (7 RCTs;
RR=1.06, 95% CI: 0.34-3.3, P=0.92, 12:39%) between two
groups. The systemic medication group was associated with a
higher risk of nausea (6 RCTs; RR=0.23, 95% CI: 0.08-0.64,
P=0.005, 12:0%) and menorrhagia (1 RCT; RR=0.55, 95%
CI: 0.30-0.98, P =0.04; Figure 3).

Subgroup analysis by type of systemic medications showed a
significant difference in VAS score (P<0.0001), while no
significant  difference was found in subgroup analysis
according to whether the patients received surgery or not (P
=0.91; Supplementary Table S4). Triptorelin could better
reduce VAS score compared with LNG-IUS (SMD = 2.17, 95%
CI:1.37-2.96, P <0.0001) after 6 months of treatment.

Sensitivity analysis showed that results were robust after
excluding articles with unspecific randomization (P <0.0001
vs. P<0.001; Supplementary Table S3) and excluding studies
with sample size is less than 50(P<0.0001 vs. P<0.0001;
Supplementary Table S3). No publication bias was detected
using funnel plot and Egger’s test with regard to VAS score at
3, 6, and 12 months, PBAC score at 6 months, menstrual
blood loss at 6 months, acne, and irregular vaginal bleeding
(P> 0.05; Supplementary Table S5).

Efficacy and safety results in women with
endometriosis

Nine out of all 71 RCTs (37, 50, 57, 73, 74, 82-84, 87)
included had enrolled women with (surgically diagnosed)
endometriosis, among which six (37, 57, 74, 75, 83, 84)
studies reported VAS score. Pooling results showed no
LNG-IUS
medication treatment in terms of VAS at 6 months (5 RCTs;
SMD = —0.27, 95% CI: —0.97-0.43, P=0.45, I*=90%) and 12
months (2 RCTs; SMD = —0.94, 95% CIL: —2.16-0.27, P=0.13,
I? = 89%; Figure 4).

significant  difference between and  systemic
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LNG-US control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random. 95% CI IV. Random, 95% ClI
2.41.2 3 months
Cheng 2018 -6.6 082 16 -58 053 16 53% -1.13[-1.88,-0.38] =
Fu 2014 =372 133 54 -42 135 54 6.1% 0.36 [-0.02,0.74] =
Jin 2017 -1.66  0.54 80 -0.79 0.28 80 B6.1% -2.01 [-2.40,-1.63] -
Lid2018 -56 1.86 41 -436 19 41 6.0% -0.65[1.10,-0.21]
Lig2018 -1.4 043 42 105 056 42 6.0% -0.69 [-1.14,-0.25] =
Lii2015 -1.61 039 49 -128 028 43  6.1% -0.96 [-1.38,-0.55] i
Ma a 2016 -29 036 45 18 044 45 5.7% -2.71[-3.29,-213] ==
Ma b 2014 -069 059 46 -0.38 0.6 46 B6.1% -0.52 [-0.93,-0.10] -
Tu2012 -21 278 20 -26 243 20 53% 1.88[1.12, 2.63] =y
Tu 2016 -61.1 552 90 -522 557 90 6.2% -1.60 [-1.93,-1.26] G
Wang e 2015 -6.11 092 20 -528 142 20 56% -0.79[-1.44,-0.15] Sl
Wang h 2014 -2.05 056 20 -1.21 057 20 5.4% -1.46 [-2.16,-0.75] =T
Wang i 2015 -24 105 56 -21 095 56  6.1% -0.30 [-0.67, 0.07] =
Wu 2017 -482 111 45 -3.03 1.1 45 6.0% -1.61 [-2.08,-1.13] i
Zhang b 2016 -23 216 53 -07 229 53 6.1% -0.71 [-1.11,-0.32] =
Zhangc 2017 -6.58 222 60 -506 219 60 6.2% -0.68 [-1.05,-0.32] i
Zhao 2019 -09 061 20 -089 048 20 5.6% -0.02 [-0.64, 0.60] =
Subtotal (95% CI) 757 757 100.0% -0.81[1.22,-0.40] *
Heterogeneity: Tau®= 0.68; Chi*= 216.51, df= 16 (P < 0.00001); F= 93%
Test for overall effect: Z= 3.88 (P = 0.0001)
2.41.3 6 months
Cheng 2018 -6.9 078 16  -6.2 0.6 16  2.7% -0.98 [-1.72,-0.24] =
Dou 2019 -4.26 099 51 -297 0.88 51 2.9% -1.37 [-1.80,-0.93] =
Huang 2018 -455 1.08 29 -265 0.62 28 28% -212[-2.78,-1.46] i
Jiang 2017 -576 1214 50 -61.9 11.74 50  3.0% 0.36 [-0.04,0.75) Ir
Kong 2015 -41 112 42 -25 049 42 29% -1.97 [-2.50,-1.45] =
Lia 2018 -1.44 037 30 -1.41 038 30 29% -0.08 [-0.59, 0.43] ao i
Lig2018 -1.75 042 42 -142 056 42 2.9% -0.66 [-1.10,-0.22] =
Lii2015 -202 037 43 -151 0.28 43 2.9% -1.54 [-2.00,-1.09] S
Lij2015 -429 1.07 42 -317 1.42 42 2.9% -0.88 [-1.33,-0.43] =
Liuc 2016 -266 056 86 -165 046 86  3.0% -1.96 [-2.33,-1.60] =
Ma a 2016 -3 03 45 -24 035 45  2.9% -1.82[-2.32,-1.33] =
Meng 2018 -6.52 054 43 -502 0.74 43 2.9% -2.29[-2.84,-1.75] ==
Omar M. Shaabant 2015  -4.55 1.08 31 -265 0.62 3 2.8% -213[-2.76,-1.50] .
Re 2019 -414 1.06 31 -254 016 3 2.8% -2.08 [-2.71,-1.46] ==
Ren 2017 -45 097 57 -25 0.1 57 2.9% -2.83[-3.35,-2.31] -
Shi 2016 -317 037 50 -25 0.6 50 2.9% -1.33 [-1.77,-0.90] =
Suna2017 -24 037 41 13 021 41 2.7% -3.62[4.34,-2.91] —_
Sunc 2018 -5.2 062 44 18 036 44 2.3% -6.65[7.74,-556] —
Taoa 2019 -332 115 15 -1.67 14 15  2.6% -1.43[-2.24,-0.61] T
Taob 2016 -5.31 165 58 -473 1.64 58  3.0% -0.35[-0.72,0.02 =)
Tu2012 -33 291 20 -39 25 20 2.6% 2.17[1.37,2.96] -
Wanga 2017 -4 091 56 -32 0.84 56  3.0% -0.91 [-1.30,-0.52] =
Wang h 2017 -392 076 62 -416 0.68 48 3.0% 0.33[-0.05,0.71] [
Wang ¢ 2019 -5.09 096 43 -39 1.06 43 29% -1.17 [-1.63,-0.71] e
Wang e 2015 -6.5 091 20 -55 1.06 20 2.8% -0.99 [-1.65,-0.33] ==
Wang g 2018 -6.4 088 38 -553 085 38 2.9% -1.00[-1.47,-0.52] i
Wang h 2014 -264 064 24 -167 055 24 2.8% -1.60 [-2.26,-0.94] =
Wu 2017 -7.21 1 45 -613 098 45  2.9% -1.08 [-1.53,-0.64] o=
Wu 2018 -3.94 1 50 -3.05 1.02 50 3.0% -0.87 [-1.29,-0.46] -
Wu 2020 -64 149 201 -64 166 50  3.0% 0.00 [-0.31,0.31] i
Yao 2018 -2.06 056 30 -164 053 30 2.9% -0.76 [-1.29,-0.24] =
Yu 2016 -4.44 149 42 -306 1.56 43 2.9% -0.90 [-1.34,-0.45] -
Zeng 2016 -3.94 1 50 -245 1.02 50 2.9% -1.46 [-1.91,-1.02] =
Zhang b 2016 -35 214 53 -15 226 53 3.0% -0.90 [-1.30,-0.50] e
Zhao 2019 -1.2 02 20 -119 049 20 2.8% -0.05 [-0.67, 0.57] S
Subtotal (95% CI) 1606 1441 100.0% -1.25[-1.58,-0.92] *
Heterogeneity: Tau®= 0.93; Chi*= 559.23, df= 34 (P < 0.00001); F= 94%
Test for overall effect: Z= 7.36 (P < 0.00001)
2.41.4 9 months
Cheng 2018 -71 078 16 -61 056 16 257% -1.44 [-2.22,-0.65] -
Lii2015 -213 037 42 172 033 42 74.3% -1.16 [-1.62,-0.69] 3
Subtotal (95% ClI) 58 58 100.0% -1.23 [1.63, -0.83] *
Heterogeneity: Tau®= 0.00; Chi*= 0.35, df=1 (P = 0.55); F= 0%
Test for overall effect: Z= 6.03 (P < 0.00001)
2.41.5 12 months
Cheng 2018 -7 078 16 -6 0.6 16 52% -1.40[-2.18,-0.62] ==
Fu2014 -37 146 54 27 1.49 54 58% -0.67 [-1.06,-0.29] =
Kang 2018 -825 155 53 -4.38 156 53  56% -2.52[-3.03,-2.00] ==
Kong 2015 -61 013 42 -3 091 42 50% -4.73[-5.57,-3.88] -
Lif2017 -8.22 1.08 84 -424 182 84  57% -2.65[-3.06,-2.23] -
Lii2015 -242 037 43 -1.89 03 43  57% -1.56 [-2.02,-1.11] -
Liua 2017 -315 148 3% 1.4 167 35 56% -1.10 [-1.60,-0.59] -
Re 2019 -6.15 013 31 -291 088 3 4.7% -5.00[-6.14,-4.04] —
Shi 2016 -3.28 033 50 -3.02 062 50 5.8% -0.52[-0.92,-0.12] Kl
Taoh 2016 -6.01 1.69 58 -457 1.56 58 5.8% -0.88 [-1.26,-0.50] e
Wang g 2018 -54 095 38 -407 094 38 56% -1.39 [-1.90,-0.89] i
Wangi2015 -5.7 091 56 -44 091 56 57% -1.42[-1.83,-1.00] &=
Wu 2017 -7.99 099 43 -56 095 43 55% -2.44[-3.01,-1.88] ==
Zhang b 2016 -5 223 53 -36 217 53 5.8% -0.63[1.02,-0.24] =5
Zhange 2017 -7.03 229 60 -085 2.29 B0 56% -2.68[-3.18,-2.18] b
Zhang d 2019 -54 118 57 -442 132 57 5.8% -0.78 [-1.16,-0.40] T
Zhao 2019 -16 021 20 -155 047 20 54% -0.26 [-0.88, 0.37] =T
Zhu 2019 -39 098 41 -37 078 41 57% -0.22[-0.66, 0.21] &
Subtotal (95% CI) 840 840 100.0% -1.66 [-2.14,-1.18] *
Heterogeneity: Tau®= 1.00; Chi*= 304.00, df= 17 (P < 0.00001); F= 94%
Test for overall effect: Z= 6.81 (P < 0.00001)
5o 1
Testfor subaroun differences: Chi*= 7.14. df= 3 (P = 0.07). FF= 58.0% FawursLNG-US] Evours(contioi]
FIGURE 2

VAS score among adenomyosis patients receiving treatment with LNG-1US vs. systemic medication in randomized controlled studies.
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LNG-US control Risk Ratio Risk Ratio
Study or Subgroup _Events Total Events Total Weight M-H. Random, 95% CI M-H, Random, 95% CI
4.12.1 Irregular vaginal bleeding
Cheng 2018 2 16 g 16 9.3% 0.25[0.06, 1.00]
Dou 2019 2 51 2 51 4.9% 1.00[0.15, 6.83) I
Feng 2018 1 63 a 53 1.8% 3.00[0.12,72.02)
Lif2017 6 86 5 86 13.3% 1.20[0.38, 3.78) S
Lig2018 5 42 B 42 142% 0.83[0.28, 2.52) e
Lii2015 8 49 6 49 17.7% 1.33 [0.50, 3.56) o
Maa 2016 10 45 g 45 23.9% 1.25[0.54, 2.87) =
Tu 2016 2 90 1 90  3.2% 2.00[0.18, 21.67) e
Wu 2017 1 45 2 45  3.3% 0.50 [0.05, 5.32) . P
Wu 2018 2 50 0 50 2.0% 5.00[0.25, 101.58] O
Zeng 2016 2 50 0 50 2.0% 5.00[0.25,101.58] g
Zhangc 2017 1 60 7 60 4.3% 0.14[0.02,1.13] [
Subtotal (95% ClI) 637 637 100.0% 0.98 [0.63, 1.50] L 2
Total events 42 45
Heterogeneity: Tau®= 0.02; Chi*=11.42, df=11 (P = 0.41); F= 4%
Test for overall effect: Z=0.11 (P=0.91)
4.12.2 Nausea
Chenb 2018 1 40 3 40 21.2% 0.33[0.04,3.07) =
Kong 2015 1 42 2 42 18.7% 0.50 [0.05, 5.31] AR DR
Lib 2018 1 40 4 40 22.6% 0.25[0.03,2.14) e
Meng 2018 0 43 4 43 12.5% 0.11 [0.01, 2.00] T
Wang h 2014 0 20 3 20 12.4% 0.14 [0.01, 2.60] — =
Yao 2018 0 30 4 30 12.6% 0.11 [0.01,1.98] A T
Subtotal (95% ClI) 215 215 100.0% 0.23 [0.08, 0.64] -
Total events 3 20
Heterogeneity: Tau®= 0.00; Chi*=1.15, df=5 (P = 0.95); F= 0%
Test for overall effect: Z= 2.82 (P = 0.005)
4.12.3 Headache
Chenb 2018 2 40 1 40 253% 2.00[0.19,21.18) e
Kong 2015 3 42 2 42 445% 1.50 [0.26, 8.52) —
Lib 2018 1 40 4 40 30.2% 0.25[0.03,2.14) o
Subtotal (95% ClI) 122 122 100.0% 0.94 [0.28, 3.19] R
Total events 6 7

Heterogeneity: Tau®= 0.09; Chi*= 216, df= 2 (P=0.34), F=7%
Test for overall effect: Z=0.10 (P = 0.92)

4.12.4 Acne

Chenh 2018 140 140 71% 1.00 [0.06, 15.44]

Kong 2015 2 42 3 42 142% 0.67[0.12, 3.79] —
Lif2017 0 88 7 86 6% 0.07 (0.00,1.15] i

Meng 2018 0 43 6 43 BE% 0.08 [0.00, 1.32] r

Shang 2014 0 100 5 100 65% 0.08 [0.01,1.52] E

VWang b 2017 3 58 1 48 99% 2.48(0.27, 23.10] ——
Wang h 2014 120 120 73% 1.00 [0.07, 14.90] —
Wu 2017 2 45 1 45  9.0% 2.00[0.19, 21.28) R
Yao 2018 2 30 130 91% 2.00[0.19, 20.90] —
Zeng 2016 0 50 4 50 B5% 0.11[0.01, 2.01] —

Zhangc 2017 2 B0 g 60 17.1% 0.25 [0.06, 1.13]

Subtotal (95% Cl) 574 564 100.0% 0.48[0.22,1.07]

Total events 13 38
Heterogeneity: Tau®= 0.37; Chi*=12.64, df=10 (P=0.24); F=21%
Test for overall effect: Z=1.78 (P = 0.07)

4.12.5 Amenorrhea

1 o!}i}Hl

Dou 2019 1 51 1 51 13.4% 1.00 [0.06, 15.56] (I
Lif2017 5 86 1 86 18.2% 5.00 [0.60, 41.91] e
Maa 2016 3 45 0 45 123% 7.00[0.37,131.73] T
Tu 2016 1 90 2 90 16.0% 0.50[0.05,5.42] N

Zeng 2016 2 a0 0 50 11.9% 5.00[0.25,101.58] = ®& =
Zhangc 2017 3 60 10 60 281% 0.30[0.09,1.04]

Subtotal (95% Cl) 382 382 100.0% 1.31[0.38, 4.56] -

Total events 15 14

Heterogeneity: Tau*=1.03; Chi*=9.03, df=5 (P =0.11); F= 45%
Test for overall effect: Z= 0.43 (P = 0.67)

0.002 0.1 10 500

Testfor subaroun differences: Chi*= 8.65. df = 4 (P = 0.07). = 52.7% Fsnpouns [LRIC-KISE Fappuss fconl)

FIGURE 3
Adverse events among adenomyosis patients receiving treatments of LNG-IUS vs. systemic medication in randomized controlled studies.
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LNG-US
Study or Subgrou Mean SD Total Mean
2.39.1 6 months

Control

Std. Mean Difference
SD Total Weight

Std. Mean Difference

IV, Random, 95% ClI IV, Random, 95% ClI

Liuh 2014 -4.08 097 30 -424 0895 30 20.3%
Nelsilene 2018 -5.4 2 43 53 277 39 209%
Petta 2005 -6 03 34 -6 0.26 37 207%
Rui Alberto 2007 -5.8 2.34 1 -61 i 11 17.2%
Wang d 2016 -5.1 0.89 54 -368 094 54  209%
Subtotal (95% ClI) 172 171 100.0%

Heterogeneity: Tau®= 0.57; Chi*= 38.71, df= 4 (P < 0.00001); F=90%
Test for overall effect: Z= 0.75 (P = 0.45)

2.39.2 12 months

Liuh 2014 -3.82 089 30 -3.53 0.8 30 51.0%
Prasong 2012 -825 491 28 -67 13.02 26 49.0%
Subtotal (95% CI) 58 56 100.0%

Heterogeneity: Tau®= 0.68; Chi*=9.18, df=1 (P = 0.002); F= 89%
Test for overall effect. Z=1.53 (P=0.13)

Test for subaroun differences: Chi*=0.89. df=1 (P=0.35). F=0%

FIGURE 4

VAS score among endometriosis patients receiving treatments of LNG-IUS vs. systemic medication in randomized controlled studies.

0.16 [-0.34, 0.67]
-0.04 [-0.47,0.39)]
0.00 [-0.47, 0.47]
0.16 [-0.68, 1.00]
-1.54 [-1.97,-1.11]
-0.27 [-0.97,0.43]

L L)
I

+

-0.34 [-0.85,0.17]
-1.58[-2.19,-0.96]
-0.94 [-2.16, 0.27]

— .
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oo 0 A B
Favours[LNG-IUS] Favours[control]

As for QoL assessment, Petta (74) used the Psychological
General Well-being Index (PGWBI) for the assessment, and
no significant difference was identified in the changes in the
PGWBI scores from baseline between the LNG-IUS and
Triptorelin groups (P =0.78). Nelsilene (83) reported on QoL
using Endometriosis Health Profile-30 (EHP-30), and their
results showed that EHP-30 was significantly higher in a
LNG-IUS group in emotional situation (P=0.04) and self-
image (P=0.04) when compared to an etonogestrel implant
group. Prasong (75) used the Short-Form 36 Health Survey
Questionnaire (SF-36) to assess patients’ QoL. The results
showed that the SF-36 at 12 months was higher in the LNG-
IUS group than in the expectant group in physical domains
(P<0.05) but there was no difference in psychological
domains (P =0.229).

Three studies (37, 50, 75) reporting irregular vaginal
bleeding were included. LNG-IUS was associated with a
higher risk of irregular vaginal bleeding (26.8%), and no
similar events were observed in the control group. The results
demonstrated that no significant differences were found for
acne (2 RCTs; RR=1.07, 95% CI: 0.69-1.67, P=0.07, I*=
0%), nausea (2 RCTs; RR=0.98, 95% CI: 0.55-1.75, P=10.94,
12=O%), headache (2 RCTs; RR =0.84, 95% CI: 0.46-1.52, P
=0.56, 12:55%), weight gain (3 RCTs; RR=1.14, 95% CL:
0.76-1.71, P=0.53, IZ:O%), or amenorrhea (4 RCTs; RR =
1.41, 95% CI: 0.06-31.51, P=0.83, I°= 70%) between the two
groups (Figure 5).

Owing to the small sample size of included studies, we did
not perform subgroup analysis by systemic medication type. No
significance was found in subgroup analysis according to
surgical status, which examined whether surgery previously
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undergone by patients influenced the efficacy of LNG-IUS.
(Supplementary Table S4).

Sensitivity analysis showed that results were robust after
excluding articles with unspecific randomization (P=0.45 vs.
P=0.38; Supplementary Table S3). We did not examine
publication bias among women with endometriosis because
the number of included articles was less than 10.

Discussion
Findings and interpretations

Our study found that LNG-IUS may be more effective in
alleviating adenomyosis-associated dysmenorrhea compared to
systemic medication at 3, 6, 9, and 12 months. Also, LNG-
IUS may be superior to systemic medication in reducing
uterine blood loss at 3, 6, and 12 months among women with
adenomyosis. However, among women with endometriosis,
we observed no significant differences in the VAS score of
LNG-IUS vs. systemic medication at 6 and 12 months. Most
of the studies included did not report the method of
randomization which indicates the low quality of these
researches but the sensitivity analysis did not modify the
results of our review when we excluded the studies without
specific randomization method.

Dysmenorrhea includes both primary and secondary
The
dysmenorrhea is the increased local secretion of vasopressin

dysmenorrhea. underlying pathology of primary

and prostaglandins (77). Secondary dysmenorrhea is painful

menses caused by pelvic pathology, most commonly

frontiersin.org


https://doi.org/10.3389/fgwh.2022.1013921
https://www.frontiersin.org/journals/global-womens-health
https://www.frontiersin.org/

Wang et al.

10.3389/fgwh.2022.1013921

LNG-US

Study or Subgroup
4.20.1 Irregular vaginal bleeding

Liub 2014 5 30
Prasong 2012 4 27
Tian 2017 17 40
Subtotal (95% CI) 97

Total events 26

Control

0 30 329%
0 27 32.4%
0 40 347%

97 100.0%
0

Heterogeneity: Tau®= 0.00; Chi*= 0.57, df=2 (P =0.75); F= 0%
Test for overall effect: Z=3.28 (P = 0.001)

4.20.2 Acne

Chen 2017 5 40
Prasong 2012 16 ar
Subtotal (95% CI) 67
Total events 21

4 40 12.8%
13 23 87.2%
63 100.0%

17

Heterogeneity: Tau®*= 0.00; Chi*=0.07, df=1 (P=0.78); F= 0%

Test for overall effect: Z=0.31 (P=0.76)

4.20.3 Nausea

Chen 2017 5 40
Prasong 2012 11 27
Subtotal (95% CI) 67
Total events 16

6 40 27.7%
9 23 723%
63 100.0%

15

Heterogeneity: Tau®= 0.00; Chi*=0.12,df=1 {P=0.73); F=0%

Test for overall effect: Z=0.07 (P = 0.94)

4.20.4 Headache

Chen 2017 13 40
Prasong 2012 13 27
Subtotal (95% CI) 67
Total events 26

11 40 41.8%
17 23 58.2%

63 100.0%
28

Heterogeneity: Tau*=0.10; Chi*=2.20, df=1 (P=0.14); F= 55%

Test for overall effect: Z=0.59 (P = 0.56)

4.20.5 Weight gain

Chen 2017 g 40
Prasong 2012 17 27
Yesim 2010 2 20
Subtotal (95% CI) 87
Total events 27

7 40 196%
13 23 77.3%
1 20 31%
83 100.0%

21

Heterogeneity: Tau®= 0.00; Chi*=0.25, df= 2 (P=0.88); F=0%

Test for averall effect: Z=0.63 (P = 0.53)

4.20.6 Amenorrhea

Chen 2017 6 40
Liub 2014 0 0
Tian 2017 1 40
Yesim 2010 0 20
Subtotal (95% CI) 100
Total events 7

0 40 34.0%

2 30

0 40 31.8%

6 20 342%
130 100.0%

g

Heterogeneity: Tau®= 5.28; Chi*=6.71, df= 2 (P=0.03); F=70%

Test for overall effect: Z=0.22 (P=0.83)

FIGURE 5

Adverse events among endometriosis patients receiving LNG-IUS vs. systemic medication.

Events Total Events Total Weight M-H. Random, 95% CI

Risk Ratio Risk Ratio
M-H. Random, 95% CI
11.00 [0.64, 190.53] TR
9.00 [0.51, 159.43] -
35.00[2.18, 562.81] ——
15.40 [3.00, 79.08] =

1
1

0.83[0.28, 2.51]
.04 [0.53, 2.06]
0.98 [0.55, 1.75]

1

1

1
1

13.00 [0.76, 223.33] —
Mot estimable
2.00[0.13, 71.51] -
0.08 [0.00, 1.28] —_—
1.41 [0.06, 31.51] =R
0.001 01 10 1000

.25[0.36, 4.32]
.05 [0.65, 1.69]
1.07 [0.69, 1.67]

.18[0.60, 2.32]
0.65[0.41,1.03]
0.84 [0.46, 1.52]

14 [0.46, 2.85]
A1100.70,1.77)
2.00([0.20, 20.33]
1.14[0.76, 1.71]

Favours [LNG-IUSI Favours [controll

endometriosis, followed by adenomyosis, infection, and myomas

(2). Although the inclusion criteria for our study contained both

primary and secondary dysmenorrhea, after screening abstracts

and full-texts, we found no RCTs evaluating the effectiveness of

LNG-IUS in primary dysmenorrhea. The probable reason may
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be that LNG-IUS’s usage is relatively low in primary
dysmenorrhea as discussed previously (87).

According to the results, LNG-IUS might be more effective
for pain relief in women with adenomyosis, which is in
accordance with findings of several existing studies (9, 88).
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The exact mechanism of pain control in adenomyosis is still
unclear, but it may be associated with the high concentration
of LNG on the endometrium (9), which induces glandular
atrophy and stromal decaudation, inhibiting prostaglandin
synthesis (8). Prostaglandin is a substance that causes pain
and uterine contraction while high levels of LNG inhibit
prostaglandin synthesis.

Various potential mechanisms have been proposed for this
device in women with endometriosis. Whatever the exact
mechanism is, the local effect of the progestogen on the
endometrium resulting in hypomenorrhoea or amenorrhoea
significantly improves the pain of dysmenorrhoea and
menorrhagia. A common adverse event of LNG-IUS is
LNG-IUS groups
associated with higher risk of irregular vaginal bleeding

irregular vaginal bleeding (75). were
(26.8% vs. 0) in women with endometriosis. However, there
were no differences in irregular vaginal bleeding between the
systemic medication and LNG-IUS groups in adenomyosis.
Furthermore, there were no differences of incidence of
headache, the
medication and LNG-IUS groups. The systemic medication

acne, or amenorrhea between systemic
group was associated with a higher risk of nausea (RR:0.23,
95% CI: 0.08-0.64, P =0.95) and menorrhagia (RR:0.55, 95%
CI: 0.30-0.98, P=0.04) in adenomyosis. We could not draw
any conclusions according to available data because few
studies (18, 28, 74, 75, 83) have reported on quality of life
and the scales they adopted differed. More consistent studies
are warranted to verify the impact of LNG-IUS on quality of
life. Therefore, we suggest LNG-IUS should be offered to
women with adenomyosis because it has the ability to
alleviate dysmenorrhea in short time (less than 1 year). For
women with endometriosis, then medication therapy was
more recommended taking into account the higher risk of

irregular vaginal bleeding.

Strengths and limitations

Our study has several strengths. Firstly, to the best of our
knowledge, this is the first meta-analysis to systematically
compare the efficiency and safety through multiple outcomes of
LNG-IUS and systemic medication among dysmenorrhea
patients. Secondly, we have included women with both
endometriosis and adenomyosis dysmenorrhea and conducted
separate analyses. Thirdly, we included multiple control groups,
comprehensively comparing the different systemic medication
types. Finally, we conducted several pre-specified subgroup
analyses to explore the potential source of heterogeneity.

The review also had some limitations. Firstly, most of our
studies enrolled Chinese patients, which may limit the
generalization of results to other ethnic groups. Majority of the
studies included were published in Chinese, which limits their
availability for non-Chinese speakers. Secondly, most included
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studies had a relatively high risk of bias, which may limit the
reliability of meta-analysis results. Thirdly, high heterogenicity
exists in our review. Although we have tried some subgroup
analysis in terms of systemic medication type and status of
surgery, we still failed to find the source of heterogenicity.
Insufficient information concerning characteristics of included
studies made us unable to conduct further subgroup analyses
(e. g. BMI) to explore the source of heterogeneity, which also
brought limitations to the reliability of our results. Forth, we
did not include “endometriosis” or “adenomyosis” as search
words because we think dysmenorrhea was probably
mentioned as their symptoms, which may have greatly limited
finding valid studies for the research focus.

Above all, there is still a need for more rigorous, well-
designed and high-quality RCTs to investigate the long-term
effect of LNG-IUS to confirm the current findings and to
examine other vital outcomes such as number of dropouts

and withdrawal of treatment.

Conclusions

In conclusion, our systematic review demonstrated that
the use of LNG-IUS was associated with a reduced severity
of dysmenorrhea compared with systemic medication.
Moreover, LNG-IUS was beneficial for improved control of
menstrual blood loss and fewer adverse outcomes. At the
same time, further well-designed RCTs are warranted to
confirm the current findings and long-term effect of LNG-
IUS in the treatment of dysmenorrhea.
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