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THE AUTHORS REPLY

We reported a lack of association of presence, type, number,
total volume, or largest diameter of fibroids with increased risk
of miscarriage (1). The impetus for our prospective cohort was
lack of data relevant to the general population. Prior publica-
tions were largely retrospective, clinically based, or small trials
of myomectomy in subspecialty care. We sought evidence
to inform care of patients like Ms. Doe, a 23-year-old without
prior pregnancies who sought a second opinion about surgery
for a 2.2-cm fibroid. She was advised it would grow, especially
during pregnancy, and could cause problems including dif-
ficulty conceiving, miscarriage, and preterm birth.

To improve generalizabilitywe enrolledwomen from the com-
munity across >72 practices in 3 states. A latent objective was
to define which fibroid characteristics were strongly associated
with miscarriage to lay the groundwork for a trial of myomec-
tomy.We were surprised by the null findings and offer these
considerations:

1. Fibroid classifications provide operational definitions and
aid in aggregating data (2). The International Federation of
Gynecology and Obstetrics classification system was de-
signed to address abnormal uterine bleeding and was not
derived from statistically relating fibroid characteristics to
pregnancy outcomes. Literature about that relationship is
sparse, and references were not provided to substantiate
that claim by Nezhat et al. (3).

2. Our analyses (1, Table 2) do not reveal a dose-response pat-
tern for largest diameter, total volume, or number of fibroids
in relation to miscarriage. Most women with a fibroid of≥8
cm diameter had a submucous component. Figure 1 restricts
analysis to 403 women with 1 fibroid (79% of those with fi-
broids), to eliminate consideration of tumor number, and
provides hazard ratios according to the sizes discussed
in the letter. Joint effects of size and type of fibroid are also
null and imprecise (not shown).

3. Clinical perception of a link between fibroids and miscar-
riage likely derives from failure to account for age and race.
Advancing age increases miscarriage risk independent of fi-
broids status (1), and blackwomen have greaterfibroid preva-
lence and higher miscarriage risk than white women (4).
Adjusting for these confounders reveals thatfibroids are a cor-
relate but not a candidate cause ofmiscarriage. Unadjusted as-
sociations for intramural and submucosal fibroids suggest
increased hazard, but both are null with adjustment.Whywas
this not apparent in prior literature? In a recent review and
meta-analysis of studies with women of typical reproductive
potential, only one study constructed multivariable models to
assess/adjust for confounding (5). That exception showed no
association (6), while studies without analyses for confound-
ing all reported elevated risk (risk ratios = 1.47–2.20) (5).

4. Clinical trials align with our findings. A Cochrane review of
randomized trials of myomectomy to improve pregnancy
outcomes identified 3 studies (7). The trials enrolled women in

subspecialty care with fibroids from 3–10 cm, >4 cm, or
>5 cm.Myomectomy did not diminish the risk ofmiscarriage.

We agree with the American Society for Reproductive Medi-
cine, whose guidance on removal of myomas in asymptomatic
women concludes that evidence is insufficient to support the
propositions that (8, pp. 419–422):

• “…specific myoma size, number or location…is associated
with an increased risk of early pregnancy loss.” (Evidence
grade C = insufficient)

• “…myomectomy reduces miscarriage rates.” (Evidence
grade C = insufficient)

• “…hysteroscopic myomectomy reduces likelihood of early
pregnancy loss in women with infertility and submucous fi-
broids.” (Evidence grade C = insufficient)

We concur that our study does not address the circumstances
of women with infertility or recurrent loss. We agree that our
analysis is not able to dissect nuanced interactions of multiple
factors such as exact position and size. However, we affirm that
principles of informed medical decision-making warrant that
women without an adverse reproductive history can be reas-
sured of the overall high probability of a successful pregnancy
without intervention. Given lack of evidence, careful scrutiny
of myomectomy use remains warranted.
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Figure 1. Hazard ratios for miscarriage grouped by research ultra-
sound determination of maximum fibroid diameter among women with a
single fibroid in the first trimester, Southern United States, 2000–2012.
Model adjusted for maternal age, race/ethnicity, parity, prior termination
of pregnancy history, and alcohol use. The reference group was women
without fibroids. Upper confidence interval bounds for women with fi-
broids of≥8 cmare truncated.
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