
Evidence Report

Chapter 1. Introduction

This section describes the scope, purpose, and target audiences of the evidence report; the biology and epidemiology of uterine fibroids; and the patient populations and settings considered.

Background

Uterine leiomyomata, or fibroids, are benign tumors of the uterus involving smooth muscle, or myometrium, and extracellular matrix proteins—collagen and elastin. The annual incidence of diagnosed fibroids in one prospective U.S. cohort of women aged 25 to 44 was 12.8 per 1,000 woman-years  QUOTE "(Marshall, Spiegelman, Barbieri et al., 1997)" 
(Marshall, Spiegelman, Barbieri, et al., 1997)
. Symptoms attributable to fibroids are the most common indication for hysterectomy in the United States, accounting for 33.5 percent of all hysterectomies, or more than 140,000 procedures annually  QUOTE "(Lepine, Hillis, Marchbanks et al., 1997; Nationwide Inpatient Sample [NIS], 1997)" 
(Lepine, Hillis, Marchbanks, et al., 1997; Nationwide Inpatient Sample [NIS], 1997)

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\07\04\00\006X:\5CPROJECTS\5CEPC\5CTO4-Fibroids\5CLiterature Review\5Cto4.pdt\06#14450\00\06\00 
. At least 37,000 myomectomies, surgical procedures in which only the fibroids are removed, are performed annually (NIS data).

Despite the frequency with which fibroids are diagnosed and treated, there remains considerable uncertainty and controversy among clinicians and patients regarding the best way to manage fibroids, as reflected in regional variation in hysterectomy rates  QUOTE "(Lepine, Hillis, Marchbanks et al., 1997)" 
(Lepine, Hillis, Marchbanks, et al., 1997)
, variation in compliance with expert or professional organization recommendations  QUOTE "(Broder, Kanouse, Mittman et al., 2000)" 
(Broder, Kanouse, Mittman, et al., 2000)
, and a proliferation of sites on the World Wide Web offering information—often with little documentation of evidence—on hysterectomy outcomes and alternative treatments for fibroids.

Scope and Purpose

Overview

The primary purpose of the evidence report is to evaluate the evidence concerning the benefits, risks, and costs of various treatments for uterine fibroids. Three primary sources of evidence have been used:

1.
Published studies of medical and surgical treatments for fibroids.

2.
Hospital claims data from the Nationwide Inpatient Sample (part of the Healthcare Cost and Utilization Project [HCUP] supported by the Agency for Healthcare Research and Quality [AHRQ]).

3.
Hospital chart data and cost data from Duke University Medical Center.

The report has two secondary goals: to formulate recommendations for future research on the management of fibroids and to develop the framework for a decision model that could ultimately be used as a tool for synthesizing data about the management of fibroids.

Key Research Questions

The key research questions addressed in the report were developed through consultation with AHRQ and our report partner, the American College of Obstetricians and Gynecologists (ACOG). The questions were as follows:

1.
What are the risks and benefits of hysterectomy and myomectomy in the treatment of symptomatic and asymptomatic fibroids?

2.
What are the risks associated with single versus multiple myomectomies? (i.e., do women with a single, clinically apparent fibroid have different outcomes after surgical management than women with multiple fibroids?)
3.
Who are appropriate candidates for each procedure?

4.
What is the incidence of need for additional treatment after myomectomy or other uterus-sparing interventions?

5.
Does additional treatment result in significantly increased morbidity? (i.e., is the overall risk of adverse outcomes greater with uterus-conserving therapy because of recurrence or persistence resulting in additional therapy with associated risks, compared with immediate definitive therapy such as hysterectomy?)

6.
What are the risks and benefits of nonsurgical treatment?

7.
What are the costs associated with effective surgical and nonsurgical treatments? (This question was expanded to include other invasive procedures, such as uterine artery embolization.)

8.
Do risks and benefits differ for women according to race, ethnicity, age, interest in future childbearing, and so forth?

9.
What are the effects of surgical management of uterine fibroids, especially hysterectomy, on the aging process?

Our approach in addressing each of these questions was to identify and evaluate the relevant literature and supplemental data (if any); report the results; and, where evidence was lacking or methodological limitations in the available sources precluded drawing firm conclusions, identify the type of evidence needed to answer the question.

Interventions Assessed

We reviewed studies of the following treatments for symptomatic fibroids:

· No intervention (“watchful waiting”)

· Medical therapies

· Nonsteroidal anti-inflammatory drugs (NSAIDs)

· Oral contraceptive pills (OCPs)

· Progestational agents

· Other oral agents

· Gonadotropin-releasing hormone (GnRH) agonists (both as primary therapy and as an adjunct therapy to myomectomy or hysterectomy)

Invasive therapies

· Uterine artery embolization

· Coagulation using cautery or laser

· Myomectomy

· Hysterectomy

In addition, we reviewed the available evidence on the following strategies for managing asymptomatic fibroids:

· No intervention

Prophylactic myomectomy

Prophylactic hysterectomy

We specifically did not address questions concerning the benefits, risks, and costs of various methods used to diagnose fibroids (such as clinical examination, ultrasound, or magnetic resonance imaging [MRI]); we also did not specifically address questions about the risks, benefits, and costs of various technical approaches to the same procedure (laparoscopic vs. abdominal myomectomy, or abdominal vs. vaginal hysterectomy). While both questions are clearly important, the Duke team, AHRQ, and the advisory panel agreed that the amount of time and effort required to systematically review these questions precluded their inclusion in this evidence report.
Because the primary focus of our investigation was clinical management of fibroids, we did not attempt a truly systematic review of the “basic science” literature concerning the genetic, biochemical, and molecular mechanisms involved in the development and growth of fibroids, or the epidemiology of fibroids. Again, given the importance of the topic, such reviews are clearly warranted. Although we used primary epidemiological data as much as possible, we did not attempt to review the primary literature on underlying biological mechanisms. 
Prevalence and Incidence of Uterine Fibroids

Estimating the overall prevalence of fibroids in the population is difficult, since estimates will vary depending on the population examined, whether asymptomatic women are included, and the sensitivity and specificity of the methods used to detect fibroids. In pathological studies of hysterectomy specimens performed for all indications, fibroids have been detected in 45 percent  QUOTE "(Ojeda, 1979)" 
(Ojeda, 1979)
 to 77 percent  QUOTE "(Cramer and Patel, 1990)" 
(Cramer and Patel, 1990)
 of specimens. In the study by Cramer and Patel, the prevalence of fibroids in routine pathological examination was 76 percent in women with a preoperative diagnosis of fibroids and 46 percent in women without such a preoperative diagnosis. When serial sections were obtained at 2 mm intervals, small areas of fibroid development were detected in 77 percent in both groups, although the number and size of fibroids was greater in women with a clinical diagnosis of fibroids (Cramer and Patel, 1990).
The prevalence of clinically detectable fibroids in asymptomatic women appears to be much lower. A recent Scandinavian study using ultrasound in a random sample of 335 asymptomatic women aged 25–40 found an overall prevalence of 5.4 percent, with the prevalence increasing with age (3.3 percent in women aged 25–32 vs. 7.8 percent in women aged 33–40)  QUOTE "(Borgfeldt and Andolf, 2000)" 
(Borgfeldt and Andolf, 2000)
. In a series of 6706 women undergoing ultrasound examination during pregnancy, the prevalence of fibroids detected by ultrasound was 1.4 percent  QUOTE "(Rice, Kay, and Mahony, 1989)" 
(Rice, Kay, and Mahony, 1989)
; a similar series of more than 12,000 Italian women reported a prevalence of 3.9 percent  QUOTE "(Exacoustos and Rosati, 1993)" 
(Exacoustos and Rosati, 1993)
. Differences in racial distributions may play some role in the low estimates in the Italian and Scandinavian populations, although the population in the study of Rice and colleagues had large numbers of black women. We could not identify any prevalence data in nonwhite, nonpregnant populations. Lower prevalences in healthy pregnant populations may also reflect selection bias, since fibroids are associated with infertility and pregnancy complications.
Incidence is even more difficult to estimate. Most available sources of data are hospital-based, so determining the number of new cases of symptomatic fibroids is limited by lack of data on outpatient visits. Data from the Nurse’s Health Study cohort showed a crude incidence rate of 12.8 per 1000 woman-years in women aged 25–44; incidence varied significantly by age and race (Table 1). Converting these data into transition probabilities in a Markov model (see Chapter 4), we estimated the cumulative risk of a diagnosis of fibroids between ages 25 and 44 to be approximately 30 percent and the cumulative risk of a hysterectomy for fibroids to be 7 percent.

Table 1. Effects of age and race on incidence of fibroids

Age
Rate per 1000
woman-years
Incident cases by hysterectomy
per 1,000 woman-years

25–29
4.3
0.2

30–34
9.0
0.9

35–39
14.7
2.5

40–44
22.5
4.8

Age–standardized rates by race

White
12.5
2.0

Black
37.9
4.5

Hispanic
14.5
1.3

Asian
10.4
1.9

Source: Marshall, Spiegelman, Barbieri, et al., 1997.

Fibroids appear to be significantly more common in black women than in white women. Using data from the Nurse’s Health Survey, Marshall and colleagues determined that the incidence rate for uterine fibroids among black women is approximately three times that of whites  QUOTE "(Marshall, Spiegelman, Barbieri et al., 1997)" 
(Marshall, Spiegelman, Barbieri, et al., 1997)
. In addition, they found that black women have uterine fibroids diagnosed earlier than their white counterparts, with the highest incidence rate of diagnosis being between age 35 and 40, versus 40–44 years for whites. A study by Kjerulff et al., corroborated this finding, reporting a mean age of diagnosis for blacks of 37.5 ( 7.9 versus 41.6 ( 6.6 for whites  QUOTE "(Kjerulff, Guzinski, Langenberg et al., 1993)" 
(Kjerulff, Guzinski, Langenberg, et al., 1993)
.
Biology of Fibroids

Fibroids appear to arise from a single progenitor cell and are monoclonal; each individual fibroid represents a unique population of cells  QUOTE "(Speroff, Glass, and Kase,1999)" 
(Speroff, Glass, and Kase, 1999)
. These genetic changes affect tissue responses to both estrogens and progestins  QUOTE "(Andersen and Barbieri, 1995; Rein, Barbieri, and Friedman, 1995)" 
(Andersen and Barbieri, 1995; Rein, Barbieri, and Friedman, 1995)

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\04\04\00\006X:\5CPROJECTS\5CEPC\5CTO4-Fibroids\5CLiterature Review\5Cto4.pdt\07 #14420\00\07\00 
. The inciting event or events for these changes are unknown. Molecular changes appear to be related to biological behavior; for example, increasing cytogenetic abnormality is correlated with increasing fibroid size  QUOTE "(Rein, Powell, Walters et al., 1998)" 
(Rein, Powell, Walters, et al., 1998)
.

Epidemiological evidence also supports an association between estrogen, progesterone, and fibroid growth. Reproductive characteristics associated with the development of fibroids in the Nurse’s Health Study include early menarche, low parity, late age at first birth, infertility, years since last birth, and early use of oral contraceptives (ages 13–16 years compared with later ages)  QUOTE "(Marshall, Spiegelman, Goldman et al., 1998)" 
(Marshall, Spiegelman, Goldman, et al., 1998)
. Increasing risk was also associated with increasing adult body mass index  QUOTE "(Marshall, Spiegelman, Manson et al., 1998)" 
(Marshall, Spiegelman, Manson, et al., 1998)
. Some of these factors are associated with increased exposure to endogenous estrogen. However, some of these associations (e.g., late age at first birth, infertility, or low parity) may be the consequence of fibroids rather than markers for excess estrogen. Others may be the result of bias—for example, young women may experience bleeding because of early development of fibroids, which leads to the prescription of oral contraceptives, which may then lead to an apparent causative association between early use of oral contraceptives and fibroid development.
There is also increasing evidence that bleeding related to fibroids may be the consequence of dysregulation of growth factors involved in angiogenesis  QUOTE "(Stewart and Nowak, 1996)" 
(Stewart and Nowak, 1996)
, suggesting that medical therapies targeted at the underlying molecular mechanisms involved in bleeding may prove more effective with fewer side effects than conventional treatments.
Strategies for the medical treatment of fibroids have focused either on control of symptoms or on the manipulation of estrogen or progesterone. Use of these treatments for women with fibroids is often based on extrapolation from data on women without fibroids. NSAIDs may improve symptoms related to bleeding or pain by interfering with prostaglandin synthesis. These agents are effective in treating dysmenorrhea and menorrhagia in women without fibroids  QUOTE "(Lethaby, Augood, and Duckitt, 2000)" 
(Lethaby, Augood, and Duckitt, 2000)
. Oral contraceptives also reduce menstrual flow and decrease dysmenorrhea in women without fibroids by preventing ovulation and limiting endometrial proliferation, although evidence for their effectiveness in treating menorrhagia in women without fibroids is limited  QUOTE "(Iyer, Farquhar, and Jepson, 2000)" 
(Iyer, Farquhar, and Jepson, 2000)
. Progestins given either during the luteal phase or throughout the cycle reduce menstrual blood loss compared with placebo in women without fibroids  QUOTE "(Lethaby, Irvine, and Cameron, 2000)" 
(Lethaby, Irvine, and Cameron, 2000)
. Treatment with long-acting progestins, such as depot medroxyprogesterone acetate, often results in amenorrhea in women without fibroids. GnRH agonists result in amenorrhea and decreased levels of estrogen and progesterone in most patients and have been shown to result in amenorrhea and decreased fibroid size in women with fibroids  QUOTE "(Lethaby, Vollenhoven, and Sowter, 1999)" 
(Lethaby, Vollenhoven, and Sowter, 1999)
.

Among invasive therapies, uterine artery embolization reduces the blood supply to fibroids, resulting in decreases in size. Myomectomy removes the fibroid itself while preserving the uterus. The fibroids may be accessed either through the cervix via a hysteroscope, or abdominally with a laparoscope or by laparotomy. While many factors influence the surgical approach (including physician and patient preferences), size, location, and number of fibroids are primary considerations. Fibroids are traditionally classified based on their location in relation to the uterine wall as either pedunculated, subserosal, intramural, or submucosal. Pedunculated fibroids are attached to the uterus by a connective tissue stalk; they may be either intra-abdominal or in the uterine cavity. Subserosal fibroids lie just underneath the parietal peritoneum (or serosa) covering the uterus. Intramural fibroids are those where the bulk of the fibroid lies within the myometrium. Submucosal fibroids have all or a substantial part of their surface immediately beneath the endometrium. The hysteroscopic approach is usually reserved for submucosal or intracavitary pedunculated fibroids. An abdominal procedure using either laparotomy or laparoscopy to gain access to the peritoneal cavity is usually used for subserosal or intramural fibroids. Hysterectomy removes the uterus along with the fibroids. Hysterectomy can be performed vaginally, through a laparotomy (abdominal hysterectomy), or through laparoscopic incisions, employing endoscopic techniques. Again, multiple factors play a role in the choice of approach, but uterine size, fibroid size, and fibroid location are the primary factors for most surgeons.

Burden of Illness

Fibroids may be asymptomatic or associated with a variety of symptoms, which are usually related to the location, size, and number of fibroids:

· Heavy or prolonged menstrual bleeding: In the Maine Women’s Health Study, more than 40 percent of the women undergoing hysterectomy for a primary indication of fibroids reported bleeding for more than 8 days per month and/or heavy bleeding lasting more than 4 days per month  QUOTE "(Carlson, Miller, and Fowler, 1994a)" 
(Carlson, Miller, and Fowler, 1994a)
.

Pain: Pain associated with fibroids can be either cyclic (experienced as dysmenorrhea) or noncyclic (including primarily symptoms associated with pressure from an enlarging uterus). Forty-five percent of women undergoing hysterectomy in the Maine Women’s Health Study reported pelvic pain for more than 8 days per month, and 74 percent reported discomfort  QUOTE "(Carlson, Miller, and Fowler, 1994a)" 
(Carlson, Miller, and Fowler, 1994a)
.

Infertility: Fibroids, especially submucosal fibroids, may be associated with infertility or early pregnancy loss.

Pregnancy complications: Pregnant women with fibroids may be at higher risk for pre-term labor, placental abruption, and other pregnancy complications; risk for cesarean section is also increased  QUOTE "(Coronado, Marshall, and Schwartz, 2000; Rice, Kay, and Mahony, 1989)" 
(Coronado, Marshall, and Schwartz, 2000; Rice, Kay, and Mahony, 1989)

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00«\02\00\006X:\5CPROJECTS\5CEPC\5CTO4-Fibroids\5CLiterature Review\5Cto4.pdt\0F Coronado, 2000\00\0F\00 
.

Symptoms associated with fibroids can have a significant impact on quality of life. Scores on standardized instruments for measuring quality of life are frequently significantly decreased among women with symptomatic fibroids, especially those undergoing hysterectomy  QUOTE "(Carlson, Miller, and Fowler, 1994a; Carlson, Miller, and Fowler, 1994b; Kjerulff, Langenberg, Rhodes et al., 2000; Rowe, Kanouse, Mittman et al., 1999)" 
(Carlson, Miller, and Fowler, 1994a, 1994b; Kjerulff, Langenberg, Rhodes, et al., 2000; Rowe, Kanouse, Mittman, et al., 1999)

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00i\01\00\006X:\5CPROJECTS\5CEPC\5CTO4-Fibroids\5CLiterature Review\5Cto4.pdt(Kjerulff, Langenberg, et al. 2000 #12780\00(\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00¿\01\00\006X:\5CPROJECTS\5CEPC\5CTO4-Fibroids\5CLiterature Review\5Cto4.pdt#Carlson, Miller, et al. 1994 #12800\00#\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Ý\03\00\006X:\5CPROJECTS\5CEPC\5CTO4-Fibroids\5CLiterature Review\5Cto4.pdt\0ARowe, 1999\00\0A\00 
.

Data on nonmedical costs associated with fibroids, and on costs associated with outpatient management, are scant (see Chapter 3, discussion of Question 7). However, estimated annual mean charges per admission for inpatient care in the United States for 1992 were $7,150  QUOTE "(Zhao, Wong, and Arguelles, 1999)" 
(Zhao, Wong, and Arguelles, 1999)
. In 1997, there were an estimated 231,718 admissions nationally, with mean inpatient charges of $9,041, and median charges of $8,106 (NIS data), with a total of $2.1 billion. Data comparing these numbers to other procedures commonly performed in women from the 1997 NIS data are shown in Table 2.

Table 2. Number of admissions and hospital charges for procedures commonly performed in women

Procedure
Discharges
Mean charge
Total charges

Cesarean section
808,991
$8,054
$6.515 billion

Hysterectomy (for fibroids) and myomectomy
231,718
$9,041
$2.094 billion

Cholecystectomy (all types, women only)
54,164
$19,635
$1.063 billion

Procedures for ectopic pregnancy
40,134
$7,958
$0.319 billion

Mastectomy (all types)
23,215
$8,764
$0.203 billion

Patient Populations

The primary population considered in the evidence report is women with uterine fibroids presenting with symptoms such as abnormal bleeding; dysmenorrhea or cyclic pelvic pain; noncyclic symptoms such as pressure, urinary or bowel symptoms, and low back pain; infertility; and complications of pregnancy. In addition, the report examines the available evidence on the management of women with asymptomatic fibroids.

Practice Settings

The principal practice settings considered were offices of obstetrician/gynecologists (ob/gyns), offices of other primary care providers, ambulatory surgical centers, interventional radiology suites, and acute care hospitals (for inpatient surgical procedures).

Target Audiences

The primary target audience for the report is practicing ob/gyns, who represent the majority of physicians providing care for women with symptomatic fibroids. Secondary audiences include other primary care providers; interventional radiologists; policymakers at the government, payer, integrated delivery system, and hospital levels; and patients with uterine fibroids.



































































































































































































































































































































































































































































































































































































































