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Cost-Effectiveness of Treatments for
Dysfunctional Uterine Bleeding

Sally W. Wade, M.P.H., Glenn Magee, M.B.A., Laurent Metz, M.D., M.B.A., and

Michael S. Broder, M.D., M.S5.H.S.

OBJECTIVE: To compare he cost-effectiveness of treal-
ments for dysfunctional wterine bleeding (DUR),

STUDY DESIGN: The decizion analytic model wsed a
third-parly payer perspective
and 18-month horvizen to
compare freabment of DUB
patients =40 years old with
no desire for fertility. Treat-
ments were oval conbracep-
tives {OCs) wos. surgery
(first-fsecond-generation ab-
lation or hysterectomy) after

_e—m————————rr——

Ashort treatment trial with OCs
followed by second-generation
endometrial ablation is the most

cost-effective strategy for trealing
DUB....

than first-generation ablation. Eqrly treatment with hys
tevectonty was move effectioe than ablation, bul at sub-
stantial cost. When wsing the end point of amenorrhes,
hysterectomy was mosl cost-
effective, Results were nol
sensitive fo variations in
costs, effectiveness or length
af OC use.

CONCLUSION: A short
OC traal followed by second-
generation ablation is the
most cost-effective strategy

3-9 months I:,f_ic L‘J(_‘-S, Cosls - = e fl:-‘r warkei Tﬂn‘f.'li' DLIB, al-

were based on publications

and expert opinion. Efficacy measures were based on
months with piciorial blood loss assessment chart
{PBAC) score = 100 and mumber of muonths af anienor-
rhea.

RESULTS: Treatnient costs were estimated at $513 per
patient per yenr (OCs), 33,500 {first-generation abla-
Lion), 53,000 (second-gencration ablation) and $7,500
{hysterectomy). Adverse event costs ranged from $12 per
year or gpisede (OCs, second-generation ablation) to
§1od per episode (hysterectowmy). To achicve PBAC
= 100, second-generation ablation after 3 nonths of OCs
was the most cost-effective (7.6 additional DUB-free
months vs, OCs, 5215 per additional monih). Secomd-
generation ablation was less costly and niove effective

though hysterectomy is more
cost-gffective to achieve amenorrhen. Hysterectomy cost-
effectiveness might improve if evaluated over more time,
Cost-gffeciiveness and patient preference must all play a
role in lrenintent decisions, (] Reprod Med 2006;
51:553-562)
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Approximately 10% of reproductive-age women
have objective evidence of menorrhagia (menstrual
blood loss =80 mL).** Self-reported prevalence is
much higher, with nearly one-third of women aged
35-5% years reporting heavy menstrual blecdihg.
Younger, nonwhite wormen who are single and
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have lower educational and income levels are espe-
cially at increased risk for such bleeding >

Menorrhagia has both organic (fibroids, pelyps)
and nonorganic {functional) etiologies. Fighty per-
cent of women who present with menorrhagia and
have no identifiable pathology are typically diag-
nosed with dysfunctional uterine bleeding (DUB),
which is thought to account for nearly half the ab-
normal bleeding episodes in women during their
reproductive years.®

Common treatments for DUB include imedical
therapy using oral contraceptives (OCs) or proges-
tin {and less commonly nonsteroidal antiinflam-
matory drugs and anlifibrinolytics), endometrial
destruction (via a variety of methods) and hysterec-
tomy. Though guidelines suggest that medical
treatment be used as first-line treatment, there are
no well-accepted algorithms for treating DUB in the
United States.! Rather than [ollow guidelines,
physicians appear to choose the option that they
feel best suits their patients, For example, up to 70%
of patients who have hysterectomy for abnormal
bleeding do not undergo trials of medical therapy.”
Conversely, a number of women with DUB are
treated for years with noninvasive methods, never
prngrcssing o more invasive freatment, L'}Et.%pite
lack of adequate symptom control #18

When prissented with a variety of options te treat
a condition, the physician typically selects 1 based
on estimates of the likelihood of a successful out-
come, the risks of treatmenl and the anficipated
cost. In the case of DUB, lack of clarity about | or all
of these factors may complicate decision making,
Asan example, even understanding the probability
of success for any given treatment is difficult since
trials of DUB treatments have reported outcomes in
a variety of ways, including rates of patient satis-
faction, amenorrhea, eumenorrhea and likelihood
of retreatment.

Since the effectiveness, direct treatment costs and
incidence of treatment-related adverse evenls vary
considerably across the available therapeutic op-
tions, there is no simple way to assess the relative
cost-effectiveness of each bype of treatment. There-
fore, we constructed a decision analytic model o as-
sess whether second-generation ablation tech-
niques offer any economic advantages over medical
therapy, first-generation ablation or hyslerectomy.

Materials and Methods

The study pnpulntiu:1 cormprised prr_':11:_*11|_1}'1;11Hn]
women who were al least 40 years old, had diag-
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nosed DUB due to benign causes and whe did not
desire future fertility, The model examined cost-
effectiveness from the third-party payer perspec-
tive during an 18-month period. We chose this peri-
od to allow enough time to capture the costs associ-
ater] with shortterm complications and relreatrnent
and because of the paucity of long-term data on the
use of OCs; to treat abnormal blcn;:d_ing. Three pri-
mary treatment strategies were identified by the au-
thors, one of whom (M.S.B.) is a board-certified
obstetrician-gynecologist with significant clinical
and research experlise, These strategies, confirmed
as appropriate cheices by the American College of
Obstetrics and Gynecology practice bulletin on the
management of anovulatory bleeding, were 0OCs,
hysterectomy and endometrial destruction or abla-
tion.! Ablation techniques were grouped to reflect
the different cost, resource use and adverse event
profiles of the techniques. Techniques that require
hysteroscopic visualization of the endometrial cav-
ity were considered “first-generation” techniques
(e, rollerball and endometrial resection), while
those that do not require such visualization (e,
thermal balloon or microwave endometrial abla-
tion) were considered “second-generation” tech-
nigues.

Several variations on these 3 primary strategies
were also modeled o betler reflect the diversity of
clinical epinion for managing DUE, There is no gen-
eral agreement on the proper length of a treatment
trial with OCs, therefore, the model compared 10
different treatment scenarios, each of which begins
with a course of OC therapy. Based on the avail
ability of outcome data, the reference case is OC
therapy for 18 months regardless of clinical im-
provement. The remaining treatment scenarios ex-
amined the use of surgical interventions {ablation
or hysterectomy) for }'}ﬁtit!ni:‘; who did not improve
with OC therapy. The cost-effectiveness of each of
H,'I,li_".‘_-'-l:_‘! Slll'gjl:'ﬁ], freatments was éi.‘_‘:.‘j{_‘.f{ﬁ{".d in l'.;i:?T'I'EL'-"i'I.'Iii—
tion wilh 3, 6 or 9 months of initial OC therapy.
Those patients who did not improve after ablation
were treated with a second ablation or hyysterecto-
my. The probability of repeat ablation or progres-
sion to hysterectomy was estimated using available
published literature and clinical expertise (Figure 17,

[ common clinical practice, objective measures
of dvsfunctional bleeding are rarely used, but such
measures are slandard in clinical trials. Different
trials used different efficacy measures, but a score
=100 on the pictorial blood loss assessment chart
(PBAC) 15 one of the most commenly reported ob
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11 In the reference case, it s assumed that all patients use
O for the Tull 18 months regardless of whether or not their DUR
responds to therapy. In this group, those patients who da not re-
apond to OC theramy will 511 remain on QCs and will not progress
to any of tha surgical interventions.

21 Patients who improve after at least 3 months of OC thera-
@y remain in the improvad health state throughout the remaining
manths.

3y Trealmen! suctess rales for OCs are the sama far 3, 6 and
2 months of therapy.

41 Treatment with ablation or hysterectomy immediately fol-
lowes treatment failure on OCs when failure cocurs after 3, 8 or 9
rnaridis of D0 therapy, depanding on the scanaria,

4y Patisnts agre not prescribed OCs after ablation o prevent
Pregnancy.

G} All patients who experience treatment failure from initial
surgical freatment would seek further surgical treatment.

71 The probability of further surgery after ablation {repeat ab-
lation or ysieractomy) remains constant over time within the: 18-
manth miodel tims frams,

&) Furthar surgery ocours within & months after the nitial sur-
gical ireatment failure.

9y All postogerative adverse events occur within the 18-
manth madel time frame.

10 Repeat ablation has the same rate of parioparative com-
plications as prmary ablation does.

11) Forrapeat surgery, the adverse avants related to both op-
eralions are counted. For example, if ablation 13 followed by ra-
paat ablation, than the adverse events associated with abigtion
are counted bwice.

Figure 1 Key model assumptions,

jective measures of menorrhagia.'' We began,
therefore, by defining successful treatment as
FBAC = 100,

In order to determine the cost and efficacy of the
procedures being reviewed, we searched the
PubMed bibliographic database to identify English-
language, randomized clinical trials, nonrandom-
ized controlled trials and case series reporting out-
comes, adverse events or cnsts associated with DUB
treatments published from 1966 to 20030 The
FubMed search began with 3 separate searches: (1)
dysfunctional wterine bleeding in all searchable fields;
(2) dysfunctional and nterine and bleeding in the ab-
stracl field; and (3) menorrhagia in the PubMed
MeSH heading and title, Each search was reslricted
to papers that reported trealment cutcome or cosls
in English only, Search terms and strategies were
developed by the authors, who include clinicians
(MS. B, LMY and health services researchers. Ad-
dilional relevant articles were identified by hand
searching the bibliographics of kev review articles,

We derived brealment costs by examining pub-

lished scientific literature and using publicly avail-
able fee and coding guides. Medication and device
costs were obtained from the 2003 Drug Topics™ Red
Boak of average wholesale prices. Costs of physician
services and procedures were oblained from the
2003 American Medical Association Current Procedur
al Terminology codebook and the 2003 Medicare Re
imbursement Fer Schedule. Cost estimates for hyster-
ectomy were derived from diagnosis-related group
(DRG] rather than a calculation of number of hospi-
tal days. Ablation dees not require hospitalization.
Hospital costs, including facility fees, anesthesiolo-
gy service, and laboratory fees, were obtained {rom
Medstat's 2002 DREG guidelines. Services used [or
treatment of adverse events were defined by dlini-
cal experts, We did not address costs or conven-

dence for women after menstrual products were no

longer needed.

The cost of OCs was estimated to be $513 per pa-
tient per year.!213 Published estimates of first-gen-
eration ablalion costs were approximately $3.500
per episode. 19 Based on expert opinion, costs of
second-generation ablation were 53,000, reflecting
the lesser complexity and shorter operating time as-
sociated with the new technique, Hysterectomy
cost estimates  wvaried  between %6868 and
§7 721171 Incorporating the adverse event cost of
Flod, we used $7.500 as the base case cost (Table T).

In the model, we included adverse events that
would be expected to result in substantial use of
medical services. Adverse events such as cervical
laceration, fluid delicit without further treatment,
nausea and headache, were not included in the
madel as they typically are not associated wilh ei-
ther long-term sequelae or significant use of med-
ical services. The average total cost associated with
adwverse events for each treatment technique was
summed over the costs of each adverse event
weighled by the incidence or probability of occur-
rence of the adverse event [Table [).

Estimates and sources of information for the
probabilities of specific events in the model are pre-
sented in Table IL On average, first-generation and
second-generation ablation appear to offer similar
benefits to patients in terms of improvement in
DUB, with the second-generation ablation tech-
nigues having slightly lower rates of further inva-
SIVE SUrgery.

The decision analytic madel was constructed
with DATA 4.4 ¢ I'reedge, Williamstown, Massa-
chusetts) to determine the relative cost-elfective-
ness of medical and surgical treatments and
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Cost component

QCs (12 mo)

Ablation iper episode] Hyslerectomy (per episode)

[Drug

Pretreatment

Physician procedure fee

Facility fee, anesthesiology,
pathalogyflaboratory

Ceneral practitioner visithoms: care

Fotal treatment costs

Aclverze event costs

Sonrce

3437

L2706
513
312

12, 13, expart opinion

F336 5165
$£327-340

3354722 SH61-1,507
A 85.487-5,694
11,972 5191
53.540-3,749 86, G68-7, 721
512 5econd-generation) 10

5118 {First-peneratinn)

149, 15, 16 4, |7, 18,31, 32

whether changes in the duration of medical therapy
have an impact on cost-effectiveness (Figure 2).

The model results are summarized in terms of in-
cremental cost-effectiveness ratins (1CERs). In cal-
culating the ICER, each treatment scenario is com-
pared to the next-more-expensive treatment
scenario, If the next-more-expensive treatment sce-
nario is also more effective, then the ICER is caleu-
lated as the difference between the costs of the 2 sce-
narios divided by the difference between the
effectiveniess measures. However, if the next-more-
pxpensive scenario is less effective, then it is "dom-
inated” by the less expensive scenario, Onee a sce-
narin has been deminated, it cannot be used as the
reference scenario. The reference scenario is always
the next-most-cxpensive nondominated strategy.

Several l-way sensitivity analyses (changing 1
variable at a time) were conducted to test the
model’s robustness when varying the input param-
eters, including the average direct treatment costs
and adverse evenl cosls, as well as the threshold
defining improvement in DUB,

Table 11 ffficacy Data Lised s Moo

Results

We searched PubMed using ku:,-'wol'ds aysflnction-
al, utering, Beeding and menorrfingia. We also hand
searched bibliographies of key articles. These
searches yielded 318 citations, of which 133 includ-
ed relevant data {e.g., estimates of treatment suc-
vess rates, adverse event frequencies or costs). Two
reviewers trained in health services research and
the principles of critical appraisal abstracted rele-
vant data [rom these papers. Except for studies of
medical treatment and cost, for which there are lim-
ited data, we used data [rom randomized trials. If
we found no randomized trial data, we used esti-
mates from large (= 300 palients) case series or co-
hort studies. Table [ shows the types of studies in-
cluded.

Figure 3 depicts the results of the model in terms
of total cost, DUR-free months and 1CER, ICER esti-
mates the incremental cost of each additional DUE-
free month relative to the next least costly scenario
fexcluding dominated scenarios). The bars repre-
sent scenarios in which OCs are used for 3-9

Event Probability estimate Source
Irnprosverneail i DUE attes
CHCs Tl 25
Hysterectony 100% 24
First-generation ablation B0% (range, B1-95%] (012, 35-41
Second-penesation ablation 0% (ranpe, B5=09%) 35,37, 40-=43
Requinngfrenuesting hystorectomy aiter
First-generation ahlatioan 5.0% (range, 1.77-14.7%) 36, 37,3846

Second-gencration ablation
Hen

rimgdreruesting repeat- ablation aller
First-generation ablation
second-generation ablation

7 (range, T-9%)

5.0% drange, 01
| % range, O

37.39-41. 47
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Figure 2 Decision amalytic tree structure,

months (months indicated on bar) followed by the
technique identified on the x-axis. Early treatment
with second-gencration ablation is the most cost-
effective alternative treatment. When compared to
OC treatment for 18 months, an additional 7.6 DUB-
free months are gained by using second-generation
ablation after 3 months of OC therapy, with each
additional DUB-free month costing $215. Second-
generalion ablation dominaled first-generation ab-
lation, meaning that it is both less costly and more
cffective. Early treatment with hysterectomy is
more effective than “long-term”™ OC use but pro-
vides only an average of 10 more DUB-free days
than ablafion does over 18 months. Wilth hysterec-
tomy, each additional DUB-free month cost $6,318.
I'he cost of achieving a DUB-free month using abla-
tion or hysterectomy would decrease if examined

over a longer time horizon since surgical costs are
incurred up front, but benefits (DUB-free months)
comtinue over tme.

To test the robusiness of the model, we varied the
definition of a successful outcome. Redefining the
primary efficacy measure as PBAC score <75 (the
definition of treatment success used by the US.
Food and Drug Administration lo approve ablation
devices) did not change the cost-effectiveness rank-
ing of the various scenarios. When we used amen-
orrhea as the desired outcome with a 40% success
rate for first-generation ablation and a 31"% success
rate for second-generation ablation, hysterectomy
became the most costeffective treatment.

Additional analyses showed thal the overall re-
sults are not sensitive o most variations in treat-
ment success rates and assumptions about the use




Cost ($)

Efficacy: DUB-Free Months

Incremental cost-efficacy (5/month}

OCs
(18 ma)

2nd generation

Ist generation

ablation ablation

Hysterectomy

000 |

4000 —

@ OCs ler 3 mormhs
| OCs for & morahs
B OCs for % months

AO0D

S000

$6,.318/mo

000

Daminated by OCs
for 3 manths + Znd

2000

generation-ablation

1
321 5.n'n1u & B

Ciominated by

| OCs for 3 months
-+ hysterectomy

o o gt gl

OCs
(18 me)

#nd generation

ablation ablation

Ist generatian  Hysterectomy

The Journal of Repraductive Medicine™

Figure 3 Surmmary of
cost-eifoctivencss results, The
cremental cost-efficacy ratio
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of gach additional DUB-froe
month relative o e
rest-leasl-costhy seerario, The
bars represent scenarios in
which OCs are used tor 30
ot frnonths indicated on
Larl, with the techiigque
idertified an the x-axis,
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Table 1 Stodics. by Treatment Svategy, Stdy Besign and Coumry

Stuly dlesign Country of stutdy

Randomized, Cahort! Case United Lnited
Treatment alternative contralled trial case-control series Shites Kingdom Canradda Others
OCs I I
Pretgestin 5 5
Delation and curetiage
Abdation 42 16 65 i3 o 15 2
HySlevedtomy ik 1% b 7 ] i 7

The nambe of stadies 1 laed = the columing

of OCs after ablation. To illustrate, first-genceration
ablation became more cost-effective than second-
generation ablation only when we assumed that it
had a >92% probability of success, an assumption
at odds with the clinical literature. We also exam-
ined the effect of increasing the success rate of OCs.
Until they are assumed to achicve regular menses in
80% of patients (as compared to the literature-based
estimate of 47%), second-generation ablation re-
mained more cost-cflective, Finally, we assumed
that patients were prescribed OCs after ablation;
this assumption increases the cost of each addition-
il DUB-free month to 5256 but does not change the
ranking of the various treatment ophions.

Di :
Between 10% and 30% of premenopausal women
experience DUB, and a substantial number of these
women are either untreated or undertreated, In a
Furopean study, 19% of women referred to obstet-
ric/ gynecology clinics with menorrhagia reported
not having received treatment after 2 years. ' In an-
other study, over 16% of women aged 30-49 years
who were diagnosed with menorrhagia did not re-
ceive any treatment during the 4-vear study peri-
od *

Not enly is DUB common, but it has a broad im-
pact on health status, quality of life and productivi-
ty, A recent study estimated that heavy menstrual
blood loss resulted in a 6.9% workforce reduction,
which translated to 51,692 in annual work-loss cosls
per case Studies have reported significant im-
provements along psychiatric morbidity scales fol-
lowing treatment for menorrhagia='= Jones et al
reported that menorrhagia can adversely affect
nearly all domains of gquality-of-life measures,
though it most substantially alters social function-
ing, mood and irritability subscales.®* Women with
menorthagia surveyed by Shaw et al reported that

it negatively affected many aspects of their lives,
but most notably family life, physical health, work
life, psvchologic well-being, activities of daily hiv-
ing and social functioning.®* Among women with
objective evidence of menorrhagia, 20% reported
having missed work due to menorrhagia during the
previous 6 months vs. 12% among women com-
plaining of menorrhagia but with menstrual blood
loss within normal ranges

Mational and regional best-practice guidelines
for the treatment of DUB, including those issued by
the American College of Obstetricians and Gyne-
cologists, agree that an appropriate treatment path
starts with the least invasive and moves to more in-
vasive options if earlier ones fail.! However, these
guidelmes do not specify how soon or at what
symptom level doctors should recommend pro-
ceeding with more invasive treatment.

0OCs offer inexpensive, noninvasive first-line
therapy for DUB. However, estimating efficacy of
(Cs is challenging given the paucity of literature on
the ability of OCs to produce regular menses in
women with menorrhagia. A 1999 Cochrane review
found no high-quality studies on this topic’s In
2000, Davis et al compared the effectiveness of oral
contraceptives and placebo in women with a van-
ety of menstrual disorders. Women with oligomen-
orrhea constituted over half the sample. In order to
use results from Davis® full study population in our
model, we assumed that OC treatment produced
regular menses at the same rate in patients present-
ing with menorrhagia and oligomenorrhea. This as-
sumption is conservative because oral contracep-
tives are less likely to produce regular menses in
women with menorrhagia than in women with
oligomenoarrhea. Davis reported that treatment pro-
duced regular menses in 46.7% of OC—treated
women.” In sensitivity testing, we increased this es-
timate to 68.3% to include all women who, after




treatment with OCs, had eumenorrhea (46.7%), hy-
pomenorrhea (8.3%), amenorrhea (0.0%) and “ir-
regular bleeding” {(13.3%). Even this assumption
did not change the relative outcomes; second-gen-
eration ablation remained more cost-effective than
continued treatment with OCs.

Among the surgical DUB treatments, hysterecto-
my has the greatest efficacy. However, it is also as-
sociated with much higher costs, longer hospital-
ization and recovery times, and greater risk of
complications. Although endometrial ablation is
the newest treatment option for DUB, its efficacy
and safety profile over a 10-year period suggests
that it should receive greater consideration relative
to current medical therapy, at least from the clinical
perspective.?™ ¥ Studies have demonstrated that
carly ablation can help achieve higher levels of pa-
tieni satisfaction, better menstrual status and
greater improvement in health-related quality of
life than medical treatment can in women who have
no desire for future fertility. It is possible that the
cost-effectiveness of hysterectomy might improve if
studied over more time.

Given the current health care enviroiiment, treat-
ment decisions must be examined not only from the
perspective of clinical and patient outcome, but also
from that of costeffectiveness. By combining the
available data on treatment efficacy and costs {in-
cluding costs of treatment-related adverse events),
the model described above demonstrates that sec-
ond-generation ablation is the most cost-effective
therapy for DUB, even when compared to long-
term OC use. The model suggests that OCs would
have to achieve regular menses in B0% of patients
by 6 months and 95% by 9 months in order to be
more cost-effective than use of ablation at 3 months,

The profile for hysterectomy is essentially the in-
verse of that for OCs—it is an exceptionally effec-
tive therapy but comes at a high cost. These results
demonstrate that although early hysterectomy of-
fers additional DUB-free months, over an 18-month
period each of those months costs 56,318 Further-
more, hysterectomy is superior to ablation only if
amenorrhea is the therapeutic goal,

I'he model results and its lack of sensitivity to
variations in treatment success rates and costs as-
sumptions show that second-generation ablation is
more cost effective than either long-term OC use or
hysterectomy if the goal is simply an improvement
in DUB. Since current medical treatment provides
sufficient relief for only about half of DUB patients,
many women are left with only surgical allerna-

The Journal of Reproductive Medicime®

tives, Even if ablation did not offer greater cost-ef-
fectiveness, many women may be willing to trade
the absolute efficacy of hysterectomy for a less
invasive procedure that can be performed in an
outpatient facility and has a shorter recovery
time. 132530 In 5 recent study, >50% of British
women who underwent endometrial ablation as
therapy for menorrhagia reported that they would
rate ablation as acceptable even if there were only a
40% likelihood of reducing their menstrual blood
loss and if amenorrhea was not achieved 3¢

This study had certain limitations. First, cost and
efficacy data for DUB treatments are not widely re-
ported in the published literature. This may affect
the validity of comparisons made using data from
different studies in at least 3 ways. There is consid-
erable overlap in the literature between menorrha-
gia and DUB; thus, the study populations may lack
true homogeneity. To prevent heterogeneity from
skewing the results, we selected variable estimates
for our model from patients with comparable char-
acteristics. Second, no head-to-head clinical trial for
all treatment strategies included in this model was
available. Third, most evaluations of DUB treal-
ments were conducted outside the United States;
that may limit generalization to U.S. experience,

Despite these limitations, this study showed that
a short treatment trial with OCs followed by
second-generation endometrial ablation is the most
cost-etfective strategy for treating DUB when PBAC
< 100 is the desired outcome. Cost-effectiveness,
along with safety and patient preferences, should
be an important determinant of treatment decisions.
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