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Background: The aim of this study was to compare the effects of the levonorgestrel-releasing intrauterine system (LNG-IUS)
with conventional medical treatment in reducing heavy menstrual bleeding.
Material/Methods: Relevant studies were identified by a search of MEDLINE, EMBASE, the Cochrane Central Register of Controlled
Trials, and clinical trials registries (from inception to April 2014). Randomized controlled trials comparing the
LNG-IUS with conventional medical treatment (mefenamic acid, tranexamic acid, norethindrone, medroxypro-
gesterone acetate injection, or combined oral contraceptive pills) in patients with menorrhagia were included.
Results: Eight randomized controlled trials that included 1170 women (LNG-IUS, n=562; conventional medical treat-
ment, n=608) met inclusion criteria. The LNG-IUS was superior to conventional medical treatment in reducing
menstrual blood loss (as measured by the alkaline hematin method or estimated by pictorial bleeding assess-
ment chart scores). More women were satisfied with the LNG-IUS than with the use of conventional medical
treatment (odds ratio [OR] 5.19, 95% confidence interval [Cl] 2.73-9.86). Compared with conventional medical
treatment, the LNG-IUS was associated with a lower rate of discontinuation (14.6% vs. 28.9%, OR 0.39, 95% CI
0.20-0.74) and fewer treatment failures (9.2% vs. 31.0%, OR 0.18, 95% Cl 0.10-0.34). Furthermore, quality of
life assessment favored LNG-IUS over conventional medical treatment, although use of various measurements
limited our ability to pool the data for more powerful evidence. Serious adverse events were statistically com-
parable between treatments.
Conclusions: The LNG-IUS was the more effective first choice for management of menorrhagia compared with conventional
medical treatment. Long-term, randomized trials are required to further investigate patient-based outcomes
and evaluate the cost-effectiveness of the LNG-IUS and other medical treatments.
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Background

REVIEW ARTICLES

Material and Methods

Heavy menstrual bleeding, or menorrhagia, is defined as ex-
cessive menstrual blood loss that occurs alone or in combi-
nation with other symptoms and has a negative impact on a
woman’s physical, social, emotional, and material quality of
life [1]. Approximately 30% of women are negatively affected
by menorrhagia during their reproductive years [2,3], resulting
in increased health care costs [4]. Previous Cochrane reviews
[5-7] found that tranexamic acid and danazol were more ef-
fective than non-steroidal anti-inflammatory drugs (NSAIDs),
combined oral contraceptives, or oral progestogens; treatment
with danazol caused more adverse events than other treat-
ments, which may affect its acceptability and its long-term
use. However, these conclusions were based on a small num-
ber of trials, all of which were underpowered, limiting the rec-
ommendations for clinical use.

The levonorgestrel-releasing intrauterine system (LNG-IUS) is
a reversible method of contraception that has a known effica-
cy in the treatment of menorrhagia [8,9]. Several studies have
assessed the clinical effectiveness and cost-effectiveness of
LNG-IUS and surgical interventions (hysterectomy, first- and
second-generation endometrial ablation), [10-12] but a clear-
ly superior approach to management of menorrhagia remains
elusive. While surgical approaches may be effective, they are
associated with perioperative and long-term complication
risks [13,14]. Moreover, 80% of women treated for menorrha-
gia have no uterine abnormality [5] and over a third of wom-
en undergoing hysterectomies for menorrhagia have normal
uteri [15]. In addition, many women with menorrhagia desire
to preserve their potential for childbearing. Therefore, surgi-
cal options should be reserved for women who have pelvic pa-
thology and for those who fail medical treatment.!

The LNG-IUS is an inexpensive and minimally invasive proce-
dure that could be an alternative to oral drug treatment as a
first-line agent [16]. In 2007, guidelines from the UK National
Institute for Health and Clinical Excellence recommended the
LNG-IUS as a first-line treatment for menorrhagia on the basis
of limited evidence [1]. Recently, several randomized trials have
shown the superiority of LNG-IUS over conventional medical
treatments in reducing menstrual blood loss in women with
menorrhagia [17-20]. The ECLIPSE study, a more recent multi-
center randomized trial, added evidence that the LNG-IUS was
more effective than conventional medical treatment in reduc-
ing the effect of menorrhagia on quality of life [21]. However,
a comprehensive summary of the pertinent evidence has not
been published to date. Therefore, we performed a systemat-
ic review and meta-analysis to compare the effectiveness of
LNG-IUS with that of conventional medical treatment in wom-
en with menorrhagia.

The Preferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) statement was followed for the per-
formance and reporting of this systematic review [22].

A literature search of MEDLINE (1948-April 2014), EMBASE
(1980-April 2014), and the Cochrane Central Register of
Controlled Trials (CENTRAL) (up to April 2014) was performed in
week 2 of April 2014. The following Medical Subject Headings
(MeSH) terms and text words were combined and used: (le-
vonorgestrel-releasing intrauterine system OR levonorgestrel
intrauterine system OR levonorgestrel-lUS OR LNG-IUS OR
progestogen releasing intrauterine systems OR Mirena); (nore-
thisterone OR tranexamic acid OR mefenamic acid OR danazol
OR oral contraceptives OR progestin OR medroxyprogesterone
OR medical treatment OR medical therapy); (menorrhagia OR
menometrorrhagia OR dysfunctional uterine bleeding OR heavy
menstrual bleeding OR excessive uterine bleeding). A search
of ongoing or recently completed trials was performed with
the United Kingdom (www.controlled-trials.com) and United
States Clinical Trials registries (www.clinicaltrials.gov). Relevant
papers were also identified from the bibliographies of papers
obtained through the search. All searches were performed by
2 independent researchers (Q.Y.W. and J.H.) without geograph-
ic or language restrictions.

Two reviewers (Q.Y.W. and J.H.) identified and screened the
search findings for potentially eligible randomized controlled
trials (RCTs) that compared the LNG-IUS with conventional
medical treatment in patients with menorrhagia. For inclusion
in the meta-analysis, a study had to fulfill the following crite-
ria: an RCT article published in a peer-reviewed journal, with
the report describing at least 1 of the primary outcomes men-
tioned below. When studies were reported by the same insti-
tution and/or authors, either the better quality study or the
more recent publication was included. The following reports
were excluded: abstracts, letters, editorials, expert opinions,
case reports, reviews without original data, and studies lack-
ing a control group. Any disagreements about inclusion were
resolved by consensus or arbitration by a third reviewer (J.Q.).

Independently and in duplicate, the same 2 reviewers (Q.Y.W.
and J.H.) extracted the data (first author, year of publication,
country where the study was performed, sample size, study
population characteristics, medical treatment option and dos-
age, follow-up, and outcomes of interest) into a standardized
collection form and entered the data into the RevMan pro-
gram (version 5.1.0, 2011; The Nordic Cochrane Centre, The
Cochrane Collaboration, Copenhagen, Denmark). Some data
in this meta-analysis may differ slightly from those included
in the original studies because we standardized outcome def-
initions for data analysis.

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS] [Index Copernicus]

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivs 3.0 Unported License

1701




REVIEW ARTICLES

Primary outcome measures were menstrual blood loss and rate
of satisfaction. Although menstrual blood loss can be direct-
ly measured using the alkaline hematin method, indirect de-
termination of menstrual bleeding using a validated pictorial
bleeding assessment chart (PBAC) is a more practical approach
and is commonly used in clinical trials [23]. A previous study
demonstrated a correlation (correlation coefficient=0.847) be-
tween the objective measurement of blood loss (alkaline he-
matin method) and self-assessed PBAC scores, with a score
of 2100 to have a sensitivity of 86% and a specificity of 89%
to diagnose a blood loss of >80 ml, which is the definition of
menorrhagia [24]. In our study, data of direct measurement of
menstrual blood loss and indirect evaluation using PBAC were
extracted from the included trials to provide the most com-
plete information on menstrual blood loss.

Because reduction in blood loss does not always correlate
with satisfaction with treatment, rate of satisfaction with
treatment was used as another primary outcome measure.
As previously reported [11], “very satisfied” or “satisfied”
were considered to be a positive response, and “very dissat-
isfied” or “dissatisfied” a negative response. “Not sure” or
“uncertain” were conservatively judged to be a negative rat-
ing of treatment. For studies not reporting level of satisfac-
tion, we used surrogate outcomes (major problem resolved/
menstrual symptoms successfully treated/willing to contin-
ue with the treatment).

Secondary outcome measures included rate of discontinua-
tion, treatment failure, serious adverse events, and quality of
life. Although not consistently defined across studies, treat-
ment failure included menstrual blood loss >80 ml or a PBAC
score 2100, unacceptable bleeding profile, persistent or recur-
rent heavy bleeding, major change in allocated treatment (one
medical treatment to another, LNGIUS to medical treatment,
or medical treatment to LNGIUS), removal of LNG-IUS, and
discontinuation of medical treatment. Serious adverse events
were defined as those resulting in death, disability, or hospital-
ization. To assess quality of life, the Medical Outcomes Study
36-Item Short-Form Health Survey (SF36) and the EuroQol
Group 5-Dimension Self-Report (EQ-5D) questionnaires were
utilized [25,26].

Studies were critically evaluated for design and risk of bias,
according to criteria in the Cochrane Handbook for Systematic
Reviews of Interventions [27]. Each RCT was assessed accord-
ing to 7 criteria: (1) sequence generation; (2) allocation con-
cealment; (3) blinding of participants, personnel, and outcome
assessors; (4) incomplete outcome data; (5) selective outcome
reporting; (6) other sources of bias; and (7) intention-to-treat
analysis. In addition, trials were rated for levels of evidence
according to the Oxford Centre for Evidence-Based Medicine
in the UK [28].
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Data analyses were performed using RevMan software version
5.1.0. All studies presented their data on menstrual blood loss
using the alkaline hematin method as median (range) except
for a study by Shabaan et al. [20], which presented it as mean
+ standard deviation. Thus, these data were not used because
of the relatively small number of studies available. To obtain a
summary estimate of menstrual blood loss, we pooled PBAC
scores and report the weighted mean difference (WMD). For
dichotomous variables, odds ratios (ORs) were calculated with
95% confidence intervals (Cls). We estimated the degree of
heterogeneity among studies using the Cochrane Q statistic
(P <.10 was considered to be statistically significant heteroge-
neity) and the /? statistic (/> >50% was considered to be statis-
tically significant heterogeneity) [29]. Initially, a fixed-effects
model was used to synthesize all data. However, if there was
evidence of heterogeneity among the included studies, random-
effects analysis according to DerSimonian and Laird was used
[30]. An estimation of potential publication bias was executed
by funnel plot, in which the SE of log (OR) of each study was
plotted against its log (OR). Asymmetry in such funnel plots,
usually caused by small trials reporting greater effects on av-
erage than large trials, suggests a possible publication bias
[31]. We used the GRADE methodology to assess the quality
of evidence for each outcome across studies.

Results

A flow diagram of our literature search is shown in Figure 1. The
electronic database search resulted in 1198 citations: 481 from
MEDLINE, 658 from EMBASE, and 59 from Cochrane Library. The
searches of ClinicalTrials.gov and the Current Controlled Trials
registry yielded 50 additional records. In addition, searching
reference lists for all relevant papers, recent editorials, and re-
lated review articles yielded 7 more records. We identified 563
citations after excluding duplicates. Of these citations, we ex-
cluded 551 after screening the titles and abstracts. After fur-
ther screening of the 12 full-text articles, 2 studies [32,33]
were excluded because they were prospective, non-random-
ized studies. A study focusing on fibroid-related menorrhagia
was excluded [34]. The remaining 9 studies were included in
qualitative analysis, with 1 duplicate report of an RCT excluded
[35], leaving 8 studies [17-21,36-38] in the final meta-analysis.

Table 1 outlines the characteristics of the 8 trials included in
our meta-analysis. Of these studies, 3 were conducted in the
UK [21,36,38], and the remainder were performed in Finland
[37], USA [19], Canada [18], Turkey [17], and Egypt [20]. In to-
tal, there were 562 patients in the LNG-IUS group and 608
patients in the conventional medical treatment group. There
were some differences in study design between trials. Medical
treatments differed between studies: 2 studies used mefenam-
ic acid [37,38], 2 studies used medroxyprogesterone [17,19],
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8 studies included in current meta-analysis

Figure 1. Flow diagram of included studies. RCT, randomized controlled trials.

2 studies used combined oral contraceptive pills [18,20], and
1 study used norethisterone [36]. In the largest multicenter
randomized trial, conventional treatment included mefenam-
ic acid, tranexamic acid, norethindrone, medroxyprogesterone
acetate injection, combined oral contraceptive pills, and com-
binations of these methods [21]. Duration of follow-up varied
from 3 months to 2 years. One study compared the LNG-IUS
to both depot and oral medroxyprogesterone acetate, with 44
patients in each arm [17].

Women with idiopathic menorrhagia (menstrual blood loss
>80 ml) were included in these trials; however, there were
differing enrollment criteria. One study enrolled women who
were scheduled to undergo hysterectomy as the final treat-
ment [37]. One study included only female smokers [17]. All
but 1 study [36] reported the exclusion of women who had fi-
broids or other disorders.

Figure 2 shows the methodological quality of the included tri-
als. Six [19-21, 36-38] of the included trials had an adequate
generation for randomization. Allocation concealment was un-
clear in 3 [17-19] of the 8 trials. None of the trials blinded the
participants to treatment group, and none mentioned whether

outcome assessors were blinded. One study did not provide
the reasons for patients who were lost to follow-up; therefore,
the risk of incomplete outcome data was unclear [20]. The risk
of selective outcome reporting was unknown in 4 studies be-
cause of insufficient information [17,18,20,38]. Five studies
[19-21,36,37] appeared to be free of other sources of bias, leav-
ing the remaining studies unclear. Finally, all of the included
studies reported intention-to-treat analysis, allowing us to use
the results from intention-to-treat analysis in the meta-analysis.

Six [17-20,36,38] of 8 studies provided measured menstru-
al blood loss or estimated PBAC scores (Table 2). Five stud-
ies [18-20,36,38] reported the mean percentage change from
baseline in menstrual blood loss, which ranged from 70.8% to
94% in the LNG-IUS group and from 21.5% to 87% in the usu-
al-treatment group. Five studies demonstrated the LNG-IUS to
be superior to conventional medical treatment [17-2038], while
1 study found no statistically significant difference between
the LNG-IUS and norethisterone [36]. We were unable to pool
data on menstrual blood loss measured by the alkaline hema-
tin method because only 1 study reported the mean and stan-
dard deviation [20]; on the other hand, pooling data on PBAC
scores showed significantly higher reductions of menstrual
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Table 1. Characteristics of included randomized controlled trials.

No. of patients
Type of usual

medical treatments months

Author Year Country Centers |NG- Medical Inclusion/exclusion criteria
IUS therapy

Irvine 1998 UK Single 22 22 Inclusion: parous women aged Norethisterone 3 0 0
et al. 18-45 y in good general health
[36] with a regular menstrual cycle,

a normal pelvic examination
with a sound measurement of
the uterus of <10 cm, negative
cervical cytology and a measured
MBL >80 ml

Exclusion: women had been
treated with steroid hormones
or anticoagulants during the
previous three months, or had
used injectable hormones for
contraception during the previous

12 months
Reid 2005 UK  Single 25 26 Inclusion: women aged 18-47 Mefenamic acid 6(6 0 1
et al. y in good general health with cycles)t
[38] regular, ovulatory, menstrual

cycles of 21-35 days and
objective, idiopathic menorrhagia
(MBL >80 ml)

Exclusion: women had
undiagnosed abnormal bleeding,
were anovulatory, had submucous
fibroids or fibroids with a total
volume of »>5 cm?, a uterine
sound of >10 cm, abnormal
cervical cytology, untreated
hypertension, abnormal thyroid
or liver function tests, asthma,
had been treated for menorrhagia
or used hormonal contraceptives
within the previous four months

Endrikat 2009 Canada Nine 20 19 Inclusion: healthy women aged Combined oral 12 3 7
etal. 30 at entry, with a diagnosis of ~ contraceptive pill
(18] idiopathic menorrhagia (PBAC

score >100 for 2 consecutive
cycles) and with a normal or only
slightly enlarged uterus
Exclusion: contraindications

for LNG-IUS and combined oral
contraceptive, metabolic and
endocrine diseases, diagnostically
unclassified genital bleeding,

a history of liver or vascular
diseases, concomitant use of
medications that could influence
the study objectives, intramural
or subserous fibroids of mean
diameter > 4cm or submucous
fibroids, adenomyosis or
endometrial abnormalities or
perimenopausal
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Table 1 continued. Characteristics of included rand

Author Year

Country Centers |NG- Medical
IUS therapy

REVIEW ARTICLES

omized controlled trials.

Type of usual

Inclusion/exclusion criteria .
medical treatments months

Oral 6
medroxyprogesterone (6
acetate cycles)t

Inclusion: parous women aged
>18 y with idiopathic heavy
menstrual bleeding (MBL

>80 ml) desiring intrauterine
contraception and willing to use
barrier contraception if required
Exclusion: changes in menstrual
regularity, hot flushes, sleeping
disorders, or changes in mood
within the 3 months preceding
the study; breastfeeding;
congenital or acquired uterine
abnormality, including fibroids

if they distorted the uterine
cavity or cervical canal; history
of organic causes of abnormal
uterine; use of LNG-IUS or a
copper intrauterine device during
the 30 days before the study;
history of vascular or coagulation
disorders; concomitant use of
medication or presence of an
underlying disease/condition
known to affect the metabolism
or pharmacokinetics of the study
medication; and a body mass
index 235 kg/m?

Kaunitz 2010  USA Fifty-five 82 83
et al.
[19]
Shabaan 2011 Egypt Single 56 56

et al.
[20]

Combined oral 12
contraceptive pill

Inclusion: had self-described
heavy menstrual bleeding,
requested contraception, aged
20-50y, had a regular cycle,

and were living in a nearby area
to make follow-up reasonably
possible

Exclusion: pregnancy, history

of ectopic pregnancy, puerperal
sepsis, pelvic inflammatory
disease, or evidence of defective
coagulation; fibroid of any size;
history or evidence of malignancy
or hyperplasia in the endometrial
biopsy, incidental adnexal
abnormality on ultrasound,
contraindications to combined
oral contraceptive pill, previous
endometrial ablation or resection,
uninvestigated postcoital
bleeding and untreated abnormal
cervical cytology
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Table 1 continued. Characteristics of included randomized controlled trials.

Type of usual
medical treatments months

Author Year Country Centers |NG- Medical Inclusion/exclusion criteria
IUS therapy

Gupta 2013 UK  Multiple 285 286 Inclusion: women aged 25-50 y Mefenamic acid; 24 13 16
et al. who presented to their primary tranexamic acid;
[21] care physicians with menorrhagia  norethindrone;
involving at least three medroxyprogesterone
consecutive menstrual cycles acetate injection;
were eligible to participate combined oral
Exclusion: women intended contraceptive pill

to become pregnant over

the next 5 years, were taking
hormone replacement therapy or
tamoxifen, had intermenstrual
bleeding or postcoital bleeding
or findings suggestive of
fibroids or other disorders, or
had contraindications to or a
preference for either the LNG-
IUS or usual medical treatments;
women with heavy, irregular
bleeding were ineligible unless
the results of endometrial biopsy
were reported to be normal

Kiiglik 2008 Turkey Single 44  44/44% Inclusion: perimenopausal Depot 6 0 0/0*
eta. patients (age >40 y) with heavy medroxyprogesterone
[117] menstrual bleeding (MBL >80 ml) acetate/oral
Exclusion: organic pathology; medroxyprogesterone
only irregular bleeding acetate
Ldhtee- 1998 Finland Three 28 28 Inclusion: women who had Mefenamic acid 6 0 0
nmaki spontaneous cycles and who
et al. were scheduled to undergo
[37] hysterectomy for treatment of

excessive uterine bleeding with or
without dysmenorrhagia
Exclusion: had one fibroid >3

cm in diameter or more than
three uterine fibroids, a history
or current clinical evidence or
suspicion of malignancy or active
liver disease, adnexal tumours

or cysts, or pelvic inflammatory
disease within the previous 12
months

LNG-IUS — levonorgestrel-releasing intrauterine system; MBL — menstrual blood loss; PBAC — pictorial bleeding assessment chart.
™6 cycles of treatment with either LNG-1US or medical therapy; * depot/oral medroxyprogesterone acetate.

blood loss in the LNG-IUS group compared to the conven- although there was significant heterogeneity between study esti-
tional treatment group (WMD 136.00, 95% Cl 74.43-197.57, mates (Q statistic=28.33, P<.001, ’=72%) (Figure 4). Further sen-
P<.001), although substantial heterogeneity across studies sitivity analyses demonstrated that the heterogeneity was the
was observed (Q statistic=33.80, P<.001, 1?=94%) (Figure 3). effect of all 8 varied outcomes, not the effect of any single study.

More women were satisfied with the LNG-IUS compared to con- Six studies reported the rate of discontinuation
ventional medical treatment (OR 5.19, 95% Cl 2.73-9.86, P<.001), [18,19,21,36-38]. A lower proportion of women in the LNG-IUS
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Allocation concealment (selection bias,

Blinding of participants and personnel (performance bias
Blinding of outcome data (attrition bias

Incomplete outcome data (attrition bias

Selective reporting (reporting bias
Other bias
Intention to treat analysis

Figure 2. Quality assessment of included
randomized controlled trials using the
Cochrane Handbook for Systematic
Reviews and Interventions.

0% 25% 50%

B Low risk of bias

B Undlearrisk of bias [l High risk of bias

75% 100%

Table 2. Summary of menstrual blood loss outcomes.

Alkaline haematin method'

Study

Time

Percentage change from

PBAC score’ )
baseline

ivine  Baseline 105 (82-780) 120 (82-336) - -
fal [36] T 0.56 94% 87% Equal*
etal.[36] 3onths  6(0-284) 20 (4-137) — -

Reid  Baseline 122 (81-375) 121 (85-389) 240 (91-545) 233 (77-469)
e €0.001 oromere <0.001  79% 23%  LNG-IUS
etal. [38]  cyces  5(0-45) 100 (46-168) 25 (0-402) 159 (50-307)

: Baseline - - 228 290

E"i”“g ——————————————————————————————————————————————————————————— o 0002  83% 68%  LNG-IUS
etal [18] 12 months - - 13 72
Baseline 148.0 154.2 B B

Kaunits (68.3-431.4)  (63.4-456.0)

——————————————————————————————————————————————————————————— D T —— 70.8% 215%  LNG-IUS
et al. [19] S 7.1 1215
ycle (0-14356)  (0-437.7)
Shabaan  Baseline 300.0150.1 274.3:142.6 306.74131.8 323.8497.3

e D0y ————— <0.001  87.4% 350%  LNG-IUS

etal.[20] 15 months 44.44349  118.2475.0 31.6+35.1 273.04238.4
Baseline - - 287+57 284+50
——————————————————————————————————————————————————————————— T (005 - - LNG-IUS?

Kigak ~ 6 months - T T /74l el

etal. [17]  paseline - - 287457 230436
——————————————————————————————————————————————————————————— T (005 - - LNG-IUS"
6 months - - 77+41 154+30

LNG-IUS - levonorgestrel-releasing intrauterine system; PBAC — p
" Data are expressed as median, median (range) or mean + stand

ictorial bleeding assessment chart.
ard deviation; ¥ LNG-IUS versus norethisterone; $ LNG-IUS versus

depot medroxyprogesterone acetate; Y LNG-IUS versus oral medroxyprogesterone acetate.

group discontinued the primary treatment as compared with
the medical treatment group (14.6% vs. 28.9%, OR 0.39, 95%
C1 0.20-0.74, P=.004) (Figure 5). Slight heterogeneity between
studies was observed in this result (Q statistic=9.58, P=0.09,
1’=48%). Sensitivity analyses showed that 1 independent
study by Ldhteenmaki et al. [37], which reported that 26 of
28 (93%) patients discontinued the treatment of mefenamic
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acid at 12 months, was the main origin of this heterogene-
ity. The heterogeneity was effectively decreased by excluding
this study (Q statistic=3.67, P=0.45, I’=0%). However, results
from pooled estimates of rate of discontinuation remained
similar after excluding this study (OR 0.45, 95% Cl 0.31-0.66,
P<.001). The reasons for discontinuation were not available
for further analysis.

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS] [Index Copernicus]



QiuJ. et al.:
LNG-IUS vs. medical therapy for menorrhagia
© Med Sci Monit, 2014; 20: 1700-1713

REVIEW ARTICLES

LNG-IUS Medical therapy Mean difference Mean difference
Study or subgroup Mean SD  Total Mean SD  Total Weight 1V, random, 95% (I IV, random, 95% (I
Kiiciik 2008 depot MPA 210 50.9 44 138 435 44 36.3% 72.00[52.22,91.78] =
Kiiciik 2008 oral MPA 210 509 44 76 334 44 36.5% 134.00[116.0, 151.99] =
Shaban 2011 2751 1182 56 50.8 207.6 56 27.1%  224.30[161.73,286.87] —a
Total (95% Cl) 144 144 100.00%  136.00[74.43,197.57] -
Heterogeneity: Tau’=2615.94; Chi?=33.80, df=2 (P<0.00001); ’=94% | } } }
Test for overall effect: Z=4.33 (P<0.00001) =200 =100 0 100 200
Favours medical therapy ~ Favours LNG-IUS

Figure 3. Pooled analysis of reduction of pictorial bleeding assessment chart (PBAC) scores. Cl, confidence interval; IV, Inverse Variance
method; LNG-IUS, levonorgestrel-releasing intrauterine system; MPA, medroxyprogesterone acetate; SD, standard deviation.

LNG-IUS Medical therapy 0dds ratio 0dds ratio

Study or subgroup Events  Total Events  Total Weight M-H, random, 95% (I M-H, random, 95% Cl

Endrikat 2009* 16 20 7 19 9.1% 6.86[1.63,28.90] —_—

Gupta 2013 216 247 167 231 15.4% 2.67[1.66,4.29] -

Irvine 1998 14 22 8 18 10.2% 2.1910.61,7.81] —_

Kaunitz 2010 67 79 18 81 13.3% 19.54(8.72,43.81] —_—

Kiiciik 2008 depot MPA 38 4 25 44 11.6% 4.81[1.69,13.72] _

Kiiciik 2008 oral MPA 38 4 19 4 11.6% 8.33[4.57,119.77] —_—

Lahteenmaki 1998* 18 28 2 28 8.1% 0.95[0.21,4.32] _—

Reid 2005* 21 25 22 26 8.7% 3.95[1.43,10.90] _

Shabaan 2011 50 56 38 56 11.9% —

Total (95% Cl) 565 547 100.00% 5.19[2.73,9.86] <o

Total events 478 306

Heterogeneity: Tau’=0.64; Chi’=28.33, df=8 (P<0.00004); ’=72% ' ' ' '

Test for overall effect: Z=5.02 (P<0.00001) 0.01 0.1 1 10 100
Favours medical therapy Favours LNG-IUS

Figure 4. Comparison of the levonorgestrel-releasing intrauterine system with medical therapy regarding rate of satisfaction.
Surrogates were used for 3 studies (asterisk) not reporting level of satisfaction (Endrikat et al. 2009, Lahteenmaki et al.
1998, Reid et al. 2005). Cl, confidence interval; LNG-IUS, levonorgestrel-releasing intrauterine system; M-H, Mantel-Haenszel
method; MPA, medroxyprogesterone acetate.

intrauterine system; M-H, Mantel-Haenszel method.

With respect to treatment failures, women receiving the LNG-
IUS had a lower incidence of treatment failures than those
receiving conventional medical treatment (OR 0.18, 95% Cl
0.10-0.34, P<.001) (Figure 6). There was some evidence of het-
erogeneity between studies in this result (Q statistic=18.54,
P=0.02, I’=57%). Sensitivity analyses were then performed by

LNG-IUS Medical therapy 0Odds ratio 0dds ratio
Study or subgroup Events  Total Events  Total Weight M-H, random, 95% Cl M-H, random, 95% (I
Endrikat 2009 3 20 7 19 12.2% 0.30{0.06, 1.41] I a—
Gupta 2013 32 247 64 231 32.1% 0.39[0.24, 0.62] —
Irvine 1998 2 22 6 22 10.4% 0.27[0.05, 1.50] e
Kaunitz 2010 9 82 n 83 21.4% 0.81[0.32, 2.06] ——
Lahteenméki 1998 12 28 26 28 11.4% 0.06[0.01,0.29] ————=—
Reid 2005 4 25 4 26 12.6% 1.05[0.23,4.74] —_—
Total (95% Cl) 144 409 100.00% 0.39[0.20, 0.74] -
Total events 62 18
Heterogeneity: Tau’=0.29; Chi?=9.58, df=>5 (P<0.09); ’=48% } } } t
Test for overall effect: 7=2.86 (P<0.004) 0.01 0.1 1 10 100
Favours LNG-IUS Favours medical therapy
igure 5. Pooled analysis of rate of discontinuation across studies. Cl, confidence interval; LNG-1US, levonorgestrel-releasing

examining the influence on the overall effect of removing indi-
vidual data from the analysis. The study by Kaunitz et al. [19],
which reported significantly more successful treatment with
the LNG-IUS (67/79, 84.8%) than medroxyprogesterone ace-
tate (18/81, 22.2%), was the origin of the heterogeneity in this
outcome. After exclusion of this study, the heterogeneity was
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LNG-IUS Medical therapy 0dds ratio 0dds ratio
Study or subgroup Events  Total Events  Total Weight M-H, random, 95% Cl M-H, random, 95% (I
Endrikat 2009 4 20 12 19 10.4% 0.15[0.03, 0.61] L
Gupta 2013 8 247 24 31 16.2% 0.2910.13, 0.66] —
Irvine 1998 0 22 2 22 3.6% 0.18[0.01,402] ———————1—
Kaunitz 2010 12 79 63 81 16.3% 0.05[0.02,0.11] —
Kiigiik 2008 depot MPA 6 4 n 44 13.4% 0.4710.16,1.42] —
Kiiciik 2008 oral MPA 6 4 14 44 13.6% 0.34[0.12,0.99] —
Lahteenméki 1998 10 28 26 28 9.1% 0.04[0.01,0.22] ————
Reid 2005 0 25 1 26 3.3% 033[0.01,857] ————1——
Shabaan 2011 6 56 18 56 14.2% 0.25[0.09, 0.70] —_—
Total (95% Cl) 565 551 100.00% 0.18[0.10,0.34] <>
Total events 52 17
Heterogeneity: Tau’=0.48; Chi’=18.54, df=8 (P<0.02); ’=57% I } } |
Test for overall effect: Z=5.24 (P<0.00001) 0.001 0.1 1 10 1000
Favours LNG-1US Favours medical therapy

Figure 6. Pooled analysis of treatment failures across studies. Cl, confidence interval; LNG-IUS, levonorgestrel-releasing intrauterine

system; M-H, Mantel-Haenszel method; MPA, medroxyp

rogesterone acetate.

LNG-IUS Medical therapy 0dds ratio 0Odds ratio
Study or subgroup Events  Total Events  Total Weight M-H, fixed, 95% CI M-H, fixed, 95% Cl
Endrikat 2009 1 22 0 19 1.0% 3.00[0.11,78.27] I
Gupta 2013 49 285 58 286 98.1% 0.82[0.54,1.24]
Irvine 1998 0 20 0 16 Not estimable
Kaunitz 2010 0 82 0 83 Not estimable
Lahteenmaki 1998 0 28 0 28 Not estimable
Reid 2005 2 25 0 26 0.9% 5.6410.26,123.51]
Total (95% Cl) 460 458 100.00% 0.88[0.59,1.33]
Total events 52 58
Heterogeneity: Chi>=2.06, df=2 (P=0.36); ’=3% ' ' | ' ;
Test for overall effect: 7=0.61 (P=0.54) 0.01 0.1 1 10 100
Favours LNG-IUS Favours medical therapy

Figure 7. Pooled analysis of serious adverse events. Cl, confidence interval; LNG-IUS, levonorgestrel-releasing intrauterine system;

M-H, Mantel-Haenszel method.

effectively reduced (Q statistic=6.85, P=0.44, I’=0%). However,
the incidence of treatment failure was still significantly low-
er for the LNG-IUS (OR 0.25, 95% ClI 0.16-0.39, P<.001), com-
pared with conventional medical treatment, after the exclu-
sion of the study [19].

Serious adverse events were reported in 6 studies [18,19,21,36—
38]. Three studies were not estimable, as no serious adverse
events for either treatment were reported [19,36,37]. Pooled
data from the remaining 3 studies [18,21,38] showed no sta-
tistically significant difference in serious adverse events be-
tween the LNG-IUS and medical treatment groups (OR 0.88,
95% Cl 0.59-1.33, P=.54), with no obvious heterogeneity ob-
served (Q statistic=2.06, P=0.36, 1>=3%) (Figure 7).

Only 3 studies reported quality of life as an outcome mea-
sure [20,21,37]. This outcome was assessed in different ways;
therefore, pooling the data for meta-analysis was not possi-
ble. Léhteenmaki et al. [37] assessed quality of life as gener-
al wellbeing, work performance, physical activity, sex life, and
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leisure time activity by the visual analogue scale. There was
no improvement in quality of life scores in the medical treat-
ment group (mefenamic acid) but there was significant im-
provement in patients with the LNG-IUS in all aspects. In a tri-
al comparing the LNG-IUS with combined oral contraceptive
pills, health-related quality of life and lost work days were an-
alyzed via the HRQoL-4 questionnaire [20]. The authors found
a significant reduction in the number of lost work days in the
LNG-IUS group (P<.001), although overall health, physically ill
days, and mentally ill days were comparable between groups.
In the most recent randomized trial, 3 instruments were used
to assess quality of life: the SF-36 and EQ-5D questionnaires,
and the EQ-5D visual analogue scale [21]. The investigators
demonstrated a significant improvement from baseline on the
SF36 in both groups, with better scores in the LNGIUS group in
7 of the 8 domains (physical functioning, physical role, emo-
tional role, social functioning, energy and vitality, pain, and
perception of general health). No significant differences were
observed between groups for the EQ5D questionnaire and
EQ-5D visual analogue scale (P=.38 and P=.12, respectively).

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS] [Index Copernicus]



QiuJ. et al.:
LNG-IUS vs. medical therapy for menorrhagia
© Med Sci Monit, 2014; 20: 1700-1713

REVIEW ARTICLES

Table 3. Summary of findings table for the LNG-IUS compared with conventional medical treatment in patients with menorrhagia.

lllustrative comparative risks* (95% Cl)  pelative No of

effect (95% Participants
(d)] (studies)

Quality of the

evidence (GRADE) Comments

QUL Assumed risk

Medical therapy

Corresponding risk
LNG-IUS

The mean PBAC score in
the intervention group 288

¥
PBAC scores was 136 higher (3 studies) OO0 low
(74.43 to 197.57 higher)
Rate of 868 per 1000 OR 5.19 1112 o
satisfaction PR LAALLY (776 to 926) (2.73t09.86) (9 studies) ®OOO low
. 75 per 1000 OR 0.18 1116 .
Treatment failures 310 per 1000 (43 to 133) (0.1 to 0.34) (O studies) ODDO moderate
Rate of 137 per 1000 OR 0.39 833
7 1 4
discontinuation 257 Per 1000 (75 to 231) (02t00.74) (6 studies) DODO moderate
Serious adverse 113 per 1000 OR 0.88 918 o
events 127 per 1000 (79 to 162) (059t01.33) (6studiesy  DPOOlow
Three studies
. . . 646 reported quality
Quality of life See comment See comment Not estimable (3 studies) See comment o By €
measurements

Cl — confidence interval; LNG-IUS — levonorgestrel-releasing intrauterine system; OR — odds ratio; PBAC — pictorial bleeding assessment
chart. GRADE Working Group grades of evidence. High quality: Further research is very unlikely to change our confidence in the
estimate of effect. Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of
effect and may change the estimate. Low quality: Further research is very likely to have an important impact on our confidence in the
estimate of effect and is likely to change the estimate. Very low quality: We are very uncertain about the estimate.

* The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk
(and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention
(and its 95% Cl); T some trials did not have adequate allocation concealment, blinding not clear, or the risk of selective outcome
reporting unknown; ¥ there was substantial heterogeneity across studies; ¢ when studies did not report rate of satisfaction, we used
surrogate outcomes (major problem resolved/menstrual symptoms successfully treated/willing to continue with the treatment);

Y small sample size, wide confidence intervals, or both reported.

Assessment of a funnel plot of rate of satisfaction suggests there
was no publication bias. We used the GRADE approach to eval-
uate the quality of evidence. We found the quality of evidence
for PBAC scores, rate of satisfaction, and serious adverse events
to be moderate. We found the quality of evidence for treatment
failure and rate of discontinuation to be moderate (Table 3).

Discussion

Based on the available evidence, the LNG-IUS significantly re-
duced menstrual blood loss from baseline and was more ef-
fective than conventional medical treatment. Women who re-
ceived the LNG-IUS were more satisfied than those receiving
conventional medical therapy. In an analysis of secondary out-
comes, the LNG-IUS was associated with a lower rate of discon-
tinuation and a lower incidence of treatment failures. Serious
adverse events did not appear to significantly differ between
treatment groups. In addition, quality of life indicators were

superior for women with the LNG-IUS compared with those
receiving conventional medical treatment, although the data
were not pooled for meta-analysis because these indicators
were inconsistent between studies.

Our review provides evidence that LNG-IUS is the more effective
first choice for the treatment of menorrhagia, compared with
medical treatment. Although the medical treatment approach-
es differed in each study reviewed, these agents are represen-
tative of current clinical practice and the majority of women
with menorrhagia were treated solely with these agents in pri-
mary care [1]. In addition, meta-analyses of RCTs suggest that
these agents are similar in their efficacy to reduce menstrual
blood loss [5-7]. Therefore, our meta-analysis is a valid com-
parison of the LNG-IUS with conventional medical treatment.

The LNG-IUS has been approved in 120 countries worldwide
for contraception and in 115 countries for the management
of menorrhagia [16]. We found the LNG-IUS to be superior to

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS] [Index Copernicus]

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivs 3.0 Unported License

1710




QiuJ. et al.:
LNG-IUS vs. medical therapy for menorrhagia
© Med Sci Monit, 2014; 20: 1700-1713

conventional medical therapy in reducing menstrual blood loss,
although this result was from pooled data on PBAC scores. As
there is a good correlation between PBAC scores and menstrual
blood volume, PBAC scores may substitute for the alkaline he-
matin method, which is not applicable to routine clinical use.
In addition, more women were satisfied after using the LNG-
IUS than medical treatment, suggesting that more women had
their major problems resolved with the LNG-IUS. Moreover,
the incidence of treatment failures was lower in the LNG-IUS
group, which contributes to the strong evidence that the LNG-
IUS is more effective than conventional medical therapies.

Although losses of 80 ml or more are traditionally considered
the criterion for menorrhagia [1], which was used in trials in-
cluded in this review and many other treatment trials, only
about half of women seeking treatment meet this criterion
[39] and there is heterogeneity among studies with regards
to blood loss. Clinical guidelines now recommend the use of
patient-based outcome measures (e.g., measures of quality of
life) rather than menstrual blood loss because they capture the
effect of heavy bleeding on women’s psychological and physi-
cal well-being [40]. SF36 and EQ-5D questionnaires have been
shown to be practical, reliable, and valid instruments for mea-
suring health status and medical outcomes [25,26]. Although
women receiving the LNG-IUS had superior quality of life in 3
of 8 trials, we were unable to pool this data due to differing
quality measurements among these studies, limiting the pow-
er of the evidence. Upcoming trials should access the impact
of menorrhagia on women'’s quality of life and use robust and
clinically-accepted instruments.

It has been previously reported that a high proportion of
women who were originally prescribed LNG-IUS had termi-
nated its use at 2 years (28%) [11], and this rate increased af-
ter 4-5 years (50%) [41]. The most common reasons for dis-
continuation were lack of effectiveness and adverse events
[32]. However, another randomized trial showed that depres-
sion may have also have been partly responsible [42]. It ap-
pears that success or failure of treatment with the LNG-IUS
is multifactorial and difficult to predict on a case-by-case ba-
sis. Nonetheless, the discontinuation rate of the LNG-IUS was
much lower than that of conventional medical treatment, ac-
cording to our review. This is in agreement with a recent mul-
ticenter study also demonstrating a lower discontinuation rate
at 12 months in the LNG-IUS group (13.3%) [32]. This may re-
flect greater symptom relief with the LNG-IUS, although an-
other possible explanation is that the cessation of medications
does not require consultation with a physician.

When comparing the efficacy of the LNG-IUS with that of con-
ventional medical therapy, safety should also be carefully eval-
uated. There was heterogeneity in the description of adverse
events in the studies. In the 2 studies [17,36] that analyzed
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occurrence of adverse events using statistical methods, there
was no significant difference between the 2 groups. Also, most
of the adverse events were reported to be mild-to-moderate
in intensity in both groups. In the 6 trials reporting serious
adverse events, there were also no significant differences be-
tween groups. Of note, no uterine perforations were reported
with the LNG-IUS in these trials. Thus, both the LNG-IUS and
medical treatment have favorable safety profiles and are well
tolerated. With regards to long-term use of the LNG-IUS, hor-
mone-related adverse events may occur if a second LNG-IUS
is implemented after 5 years, due to increased serum LNG lev-
els. One prospective, multicenter, non-comparative study ex-
amined the bleeding pattern and safety of consecutive use of
multiple LNG-IUS devices, and found hormone-related adverse
events to be uncommon; no discontinuations could be attrib-
uted to hormone-related adverse events [43]. Therefore, wom-
en contemplating LNG-IUS replacement after 5 years should
be informed of the remote possibility of hormone-related ad-
verse events, which wound not be likely to result in discon-
tinuation of the LNG-IUS.

The incidence of amenorrhea was reported in 2 trials [20,36].
More women were amenorrheic after 3 months of treatment
with the LNG-IUS compared to norethisterone (32% vs. 0%)
[36]. In another study, 7 women (12.5%) in the LNG-IUS group
had amenorrhea within 12 months of follow-up; there was no
amenorrhea in the combined oral conceptive pills group [20].
Previous studies demonstrated that approximately 30% of
women were amenorrheic after using the LNG-IUS for 5 years
[43]; a higher proportion (up to 60%) was seen after using a
second LNG-IUS [44]. Thus, women who do not wish to expe-
rience amenorrhea may not be the best candidates for use of
the LNG-IUS as a first choice.

The LNG-IUS has consistently been shown to be cost-effective
for the treatment of menorrhagia in multiple clinical settings
[45,46]. A recent cost-effectiveness analysis by the National
Health Service in the UK compared hysterectomy, endometrial
ablation (both first and second generation), and the LNG-IUS
for the treatment of menorrhagia and concluded that hyster-
ectomy would be the preferred first intervention for treat-
ing menorrhagia [12]. Although hysterectomy is more expen-
sive than endometrial ablation or long-term LNG-IUS use (10
years), it produced more quality-adjusted life-years (QALYs) in
comparison. However, due to its invasiveness, hysterectomy
should not be considered a first-line treatment. Another study
demonstrated that initial use of the LNG-IUS was less costly
and more effective compared with combined oral conception
or progestogens for the treatment of dysfunctional uterine
bleeding [47]. However, there are only limited data available
on long-term follow-up. Other medical therapies with drugs
such as tranexamic acid, a safe and cost-effective treatment
for menorrhagia, have not been compared with the LNG-IUS.
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This is the first systematic review and meta-analysis comparing
the LNG-IUS with conventional medical treatment for menor-
rhagia. We used optimal methods, complying with guidelines
on reporting of systematic reviews and meta-analyses. An ex-
tensive literature search was conducted, with no language re-
strictions, minimizing the risk of missing information and pub-
lication bias. Furthermore, this meta-analysis was conducted
at an appropriate time, because enough data have accumu-
lated to make an adequate analysis of the LNG-IUS, which is
being used more frequently to replace conventional medical
therapy worldwide. Our results did not change considerably
after sensitivity analysis, indicating our analysis to be stable.
However, there are several limitations to our study that should
be acknowledged. First, the range of medications administered
to patients in this review complicates any efforts to compare
the LNG-IUS with individual agents. Second, the duration of
follow-up varied from 3 months to 2 years, limiting our ability
to assess long-term outcomes. Finally, there was notable sta-
tistical heterogeneity across studies, as reflected in our out-
come measures, although the results were stable as indicat-
ed by sensitivity analysis.

References:

—_

. National Institute for Health and Clinical Excellence (NICE). Heavy menstru-
al bleeding, 2007. [Cited 15 Jan 2014]. Available from URL: http://www.nice.
org.uk/guidance/CG44

. Barnard K, Frayne SM, Skinner KM, Sullivan LM: Health status among women
with menstrual symptoms. ) Womens Health (Larchmt), 2003; 12: 911-19

. Shapley M, Jordan K, Croft PR: Increased vaginal bleeding and psycholog-
ical distress: a longitudinal study of their relationship in the community.
BJOG, 2003; 110: 548-54

. Jensen JT, Lefebvre P, Laliberté F et al: Cost burden and treatment patterns
associated with management of heavy menstrual bleeding. ] Womens
Health (Larchmt), 2012; 21: 539-47

. Beaumont H, Augood C, Duckitt K, Lethaby A: Danazol for heavy menstru-
al bleeding. Cochrane Database Syst Rev, 2007; 3: CD001017

. Lethaby A, Irvine G, Cameron I: Cyclical progestogens for heavy menstrual
bleeding. Cochrane Database Syst Rev, 2008; 1: CD001016

. Lethaby A, Duckitt K, Farquhar C: Non-steroidal anti-inflammatory drugs for
heavy menstrual bleeding. Cochrane Database Syst Rev, 2013; 1: CD000400

. Kaunitz AM, Inki P: The levonorgestrel-releasing intrauterine system in
heavy menstrual bleeding: a benefit-risk review. Drugs, 2012; 72: 193-215

N

w

S

S}

(=2}

~

oo

o

. Lethaby AE, Cooke |, Rees M: Progesterone or progestogen-releasing in-
trauterine systems for heavy menstrual bleeding. Cochrane Database Syst
Rev, 2005; 4: CD002126

10. Kaunitz AM, Meredith S, Inki P et al: Levonorgestrel-releasing intrauterine
system and endometrial ablation in heavy menstrual bleeding: a system-
atic review and meta-analysis. Obstet Gynecol, 2009; 113: 1104-16

11. Middleton LJ, Champaneria R, Daniels JP et al: Hysterectomy, endometrial
destruction, and levonorgestrel releasing intrauterine system (Mirena) for
heavy menstrual bleeding: systematic review and meta-analysis of data
from individual patients. BMJ, 2010; 341: 3929

12. Roberts TE, Tsourapas A, Middleton L) et al: Hysterectomy, endometrial ab-
lation, and levonorgestrel releasing intrauterine system (Mirena) for treat-
ment of heavy menstrual bleeding: cost effectiveness analysis. BMJ, 2011;
342: d2202

13. Nieboer TE, Johnson N, Lethaby A et al: Surgical approach to hysterectomy
for benign gynaecological disease. Cochrane Database Syst Rev, 2009; 3:
CD003677

QiuJ. et al.:
LNG-IUS vs. medical therapy for menorrhagia
© Med Sci Monit, 2014; 20: 1700-1713

Conclusions

Our findings concur with NICE guidelines for the use of LNG-
IUS as a first-line treatment for menorrhagia [1]. Patient sat-
isfaction rates were higher with the use of the LNG-IUS com-
pared with conventional medical treatment. Use of the LNG-IUS
is associated with a lower rate of discontinuation and fewer
treatment failures compared with medical treatment. Quality
of life analysis favored the LNG-IUS over medical therapy, al-
though our study may be too underpowered to draw strong
conclusions because of the varied outcome measures and
the relatively small number of studies available. Serious ad-
verse events were statistically comparable between groups.
The LNG-IUS should be considered as first-line treatment in
patients with menorrhagia if pharmaceutical treatment is in-
dicated, whether or not contraception is needed. Long-term,
randomized trials are required to further investigate patient-
based outcomes and evaluate the cost-effectiveness of the
LNG-IUS and other medical treatments.
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