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Are Ovarian Inclusion Cysts  
a Precursor for Ovarian Cancer  

in Menopausal Women?
A B S T R A C T  &  C O M M E N T A R Y

By Robert L. Coleman, MD

Professor, University of Texas; M.D. Anderson Cancer Center, Houston

Dr. Coleman reports no financial relationship relevant to this field of study.

Synopsis: One hypothesized etiology for the development of 
ovarian cancer is malignant transformation of inclusion cysts. 

However, their identification in menopausal women undergoing 
routine screening by ultrasound was not associated with an  

increased risk of ovarian cancer or other “estrogen-dependent”  
malignancies, such as endometrial and breast cancer. 

Source: Sharma A, et al. Assessing the malignant potential 
of ovarian inclusion cysts in postmenopausal women within the  

UK Collaborative Trial of Ovarian Cancer Screening (UKCTOCS):  
A prospective cohort study. BJOG 2011.

The primary objective of this prospective cohort study was to eval-
uate the malignant potential of ultrasound-detected ovarian inclu-

sion cysts in the development of ovarian cancer in menopausal women 
participating in the UK Collaborative Trial of Ovarian Cancer Screen-
ing (UKCTOCS) study. In this prospective, randomized study, women 
were allocated 2:1:1 to no formal screening, screening by the Risk of 
Ovarian Cancer algorithm, or an annual transvaginal ultrasound. This 
latter cohort, consisting of 48,230 women aged 55-74, formed the in-
vestigative sample for this publication. Women with ovarian inclusion 
cysts defined as single or multiple anechoic cysts, 10 mm or less in 
size, and normal ovaries (both uniform hypoechogenicity) on their first 
scan were identified and tracked via cancer registry/questionnaires. 
The relative risk (RR) of developing ovarian cancer, breast cancer, and 
endometrial cancer in women with inclusion cysts was assessed rela-
tive to those with normal ovaries and the incidence rate was compared 
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with UK age-adjusted expected rates. Overall, in the ini-
tial scan, 1234 (2.5%) women were found with inclusion 
cysts; 22,914 had normal scans. After a median follow-up 
of 6.13 years, three of 1234 women with inclusion cysts 
were diagnosed with invasive ovarian cancer, compared 
to 29 of 22,914 women with normal ovaries (RR 1.92; 
95% confidence interval, 0.62-5.92). Similar non-sig-
nificant RR values were observed for uterine and breast 
cancer. In addition, there was no difference between the 
observed vs expected incidence rates for these cancers in 
women with inclusion cysts based on population controls. 
The authors conclude that postmenopausal women with 
ultrasound-detected inclusion cysts do not appear to be at 
increased risk of ovarian or breast/endometrial (hormone-
dependent) cancers.

n COMMENTARY 

There have been several theories as to the etiology 
of ovarian cancer, but one of the most pervasive is the 
malignant transformation of the ovarian surface epithe-
lia trapped in the ovarian stroma via injury/healing of the 
cortex.1 Epidemiological studies have connected lifetime 
ovulatory events (“incessant ovulation”) with increased 
risk of ovarian cancer and, conversely, lower risk among 
women taking hormonal contraception or experiencing 
multiparity. In addition, several histology-based studies of 
women with ovarian cancer have demonstrated increased 
numbers of inclusion cysts in the contralateral unaffected 
ovary. Further, embryologic development of the ovarian 
surface epithelium and müllerian ducts are regulated by 
HOX genes, which, while being spatially restricted fol-

lowing organ formation, are responsive to sex steroids 
during the menstrual cycle.2 It is postulated that aberrant 
expression of these genes in inclusion cysts could drive 
malignant proliferation and derive the variant histolo-
gies seen in ovarian cancer. However, it recently has been 
postulated that an alternative etiologic mechanism may 
derive from malignant transformation of highly special-
ized (secretory cells) in the fallopian tube.3 The current 
paper would lend credence to this alternative theory as 
the risk for ovarian cancer was no higher in women found 
with inclusion cysts than their normal counterparts, nor 
was there an increase relative to the age-matched control 
population. 

This is the first prospective study to evaluate the natural 
history of inclusion cysts identified by ultrasound. Fortu-
nately, they are uncommon (2.5%), often resolve (40%), 
and have no apparent cancer association in this context. 
Although the follow-up period was relatively short, few 
inclusion cysts persisted or became problematic. These 
observations are consistent with other studies of unilocu-
lar cysts (up to 10 cm) in menopausal women and their 
apparent lack of malignant potential.4 However, long-
term studies are necessary to confirm the findings.   n
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Estimating the Incidence  
of Endometriosis
A B S T R A C T  &  C O M M E N T A R Y

By Jeffrey T. Jensen, MD, MPH, Editor

Synopsis: The incidence of endometriosis diagnosed 
by magnetic resonance imaging (MRI) in a population-
based cohort is 11%, similar to the amount detected by 
preoperative MRI in a surgically evaluated group. Al-
though more than 40% of surgically evaluated women 
have visual endometriosis, most of this is minimal and 
mild in severity. 
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Source: Buck Louis GM, et al. Incidence of endometriosis by 
study population and diagnostic method: The ENDO study. 
Fertil Steril 2011;96:360-365.

The objective of the nichd-funded endo study was to 
estimate the incidence of endometriosis. The investi-

gators used a matched-exposure cohort design to delineate 
the burden of endometriosis among women scheduled for 
surgical care and in the general population from the catch-
ment areas of several surgical centers in the Salt Lake City 
and San Francisco areas. All subjects in both groups were 
currently menstruating women aged 18–44 years without 
a prior surgical diagnosis of endometriosis. Subjects were 
eligible to enroll in the surgical (operative) cohort if they 
were scheduled to undergo a diagnostic and/or therapeutic 
laparoscopy or laparotomy at one of the centers regardless 
of clinical indication; 495 women were enrolled in this 
group. The population cohort was obtained using popula-
tion databases from the geographic catchment areas of the 
surgical centers. More than 2000 households were con-
tacted to enroll a group of 131 subjects matched to the 
exposed cohort by age and residence; all of the women in 
the population cohort were evaluated with pelvic magnet-
ic resonance imaging (MRI). The primary outcome was a 
diagnosis of endometriosis by surgery (operative cohort) 
or pelvic MRI (population cohort). A subset of 96 women 
in the operative cohort also underwent preoperative pelvic 
MRI. 

The incidence of endometriosis in the operative cohort 
was 41% for visualized disease. However, endometriosis 
staging was skewed toward minimal (58%) and mild dis-
ease (15%). Although the incidence of MRI-diagnosed 
endometriosis was lower (only 11%) in the population 
cohort, this was similar to the incidence seen in the subset 
of subjects in the operative cohort that underwent a pre-
operative MRI (7%).

The authors concluded that a diagnosis of endometri-
osis is dependent on the diagnostic method and choice 
of sampling framework, and that approximately 11% of 
menstruating women have undiagnosed endometriosis.

n COMMENTARY

We have all heard of the story about the four blind men 
who are placed at different points around an elephant and 
asked to describe the animal. Just like those observers, 
our observations will be colored by the part we examine, 
the tenacity with which we hold on to our conclusions, 
and our willingness to reach out to explore alternatives. 
Let’s try to look at the whole animal as we evaluate the 
ENDO study and consider how these data should influ-
ence our practice of medicine. 

We all know that endometriosis is a highly prevalent 
condition, but surprisingly few studies have focused on 
defining incident cases. Unlike most operative studies of 

endometriosis, in the ENDO study, the surgical cohort en-
rolled women scheduled for a variety of procedures. Still, 
half of the surgeries were performed for pelvic pain (41%) 
and infertility (7%). More than 75% of the 2000 eligible 
women agreed to participate. Surgeons were not asked 
to change their practice in any way, but were encouraged 
to obtain specimens for histology (if endometriosis was 
suspected) and to complete a standardized operative re-
port immediately after surgery to capture gynecologic 
and pelvic pathology and endometriosis staging (using 
the Revised ASRM classification). Endometriosis was 
diagnosed visually in 41% of the women evaluated surgi-
cally. Although some gynecologists will argue that this 
high yield provides justification for surgical evaluation of 
any woman in whom a diagnosis is suspected, it is im-
portant to recognize that most of the visual disease (71%) 
was rated as minimal or mild. Running the numbers, this 
leaves only 6% (29/473) of women in the operative cohort 
with a diagnosis of significant endometriosis (R-ASRM 
classification moderate or severe). Interestingly, this fig-
ure correlates almost exactly with the 7% incidence of en-
dometriosis detected by preoperative MRI in the subset of 
surgical patients. These results are consistent with a prior 
study by Stratton et al that found the MRI was able to 
suggest endometriosis in 75% of those with at least mild 
disease.1 

Taken together these studies demonstrate that a non-
invasive MRI can detect significant disease. Does this 
suggest that we should be ordering MRIs on all of our 
pelvic pain patients? It seems like every imaging report I 
see these days recommends that we get another imaging 
test (just to be sure)! A couple of things to consider before 
we put down our scopes: First, I expect that most experi-
enced gynecologists can also detect the significant find-
ings of advanced endometriosis (cul-de-sac nodularity, 
adnexal mass) with a careful pelvic exam. Furthermore, 
MRI exams are expensive and cannot treat endometrio-
sis, while the literature supports the benefits of surgical 
treatment.2 Recognizing that the initial approach to en-
dometriosis should be medical, if your clinical judgment 
suggests a condition that will improve with surgery, move 
in that direction without additional testing. A true minor-
ity of patients will be helped with advanced imaging. As 
I tell my medical students, clinicians are constantly pres-
sured to order more tests and imaging studies, but at the 
same time, the pool of money available for health care 
is contracting. Every test you order reduces the amount 
of money left to provide surgery or medical therapy for 
the condition, or to pay your fee. Good patient care has 
always begun with a careful history, thorough physical 
exam, and thoughtful assessment. Our training is expen-
sive, and we should make good use of it.

What about the 11% incidence of endometriosis by 
MRI in the population cohort? Does this mean that we 
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have a substantial burden of significant unrecognized dis-
ease? Should we be doing even more MRIs or surgeries 
to detect this prevalent condition? The population-based 
controls represent a group of typical reproductive-aged 
women. Although the investigators gathered information 
about baseline symptoms, they were not reported in this 
manuscript, so we don’t know whether some had gyneco-
logic pain or infertility, and whether these symptoms were 
associated with MRI-detected endometriosis. It is impor-
tant to remember that endometriosis is not ovarian cancer. 
Establishing a histologic diagnosis is not required to begin 
treatment. While surgical management of endometriosis 
appears to be superior to diagnostic laparoscopy alone,2 
there are no randomized studies comparing initial surgi-
cal treatment to medical management. We have excellent 
medical treatments for endometriosis: continuous-dosed 
combined hormonal contraceptives, depot medroxypro-
gesterone acetate, GnRH analogs, the levonorgestrel in-
trauterine system, and etonogestrel implants.3 In my opin-
ion, medical therapy is the first-line approach to therapy 
for pelvic pain and suspected endometriosis. 

An interesting randomized controlled trial was per-
formed more than 20 years ago in the Netherlands com-
paring a multidisciplinary approach to pelvic pain to an 
initial evaluation with laparoscopy.4 The multidisciplinary 
group received medical management and supportive coun-
seling. Not only were outcomes superior in the multidis-
ciplinary group, only 10% underwent laparoscopy over 
1 year of follow-up (compared to 100% in the surgical 
group), so cost savings also were realized. If you hang on 
to the belief that endometriosis is best treated surgically, 
the ENDO study will provide reassurance that you have a 
lot of patients to treat. I hope you will look at it otherwise 
and avoid surgical evaluation and MRI exams in women 
with normal pelvic findings, and maximize medical treat-
ments first.   n
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A Better Understanding  
of Nocturia in Patients  
with Interstitial Cystitis
A B S T R A C T  &  C O M M E N T A R Y

By Frank W. Ling, MD

Clinical Professor, Department of Obstetrics and Gynecology, 
Vanderbilt University School of Medicine, Nashville, TN

Dr. Ling reports no financial relationship relevant to the field of study.

Synopsis: Both urgency and bladder pain can lead to 
nocturia in patients with interstitial cystitis.

Source: Warren JW, et al. Nocturia in insterstitial cystitis/pain-
ful bladder syndrome. Urology 2011;77:1308-1312.

In this case-control study, a well-established data-
base of patients with interstitial cystitis/painful blad-

der syndrome (IC/PBS) was used to identify women with 
nocturia. The authors studied information from two data 
sets: a) baseline and follow-up interviews and b) self-
administered questionnaire. Nocturia was associated with 
both urgency and bladder pain to varying degrees. Both 
symptoms also were perceived by the subjects to be the 
reason for awakening. For many patients, bladder pain ei-
ther directly awakened them or indirectly caused awaken-
ing by triggering a sensation of urgency to void.

n COMMENTARY

The various subtleties involved with this topic are fas-
cinating … at least they are to me. Taking the history is 
one thing, and then trying to figure out the significance 
of those symptoms and events is another. When I see pa-
tients referred to me for chronic pelvic pain, dyspareunia, 
or voiding problems, it surprises me to find many who 
have never been questioned about and/or treated for noc-
turia. Based on what we know about IC/PBS, the history 
of nocturia is a significant finding, so the presumed take-
home message is that we should ask about this symptom 
routinely.

Similarly, appreciating a tender bladder on physical 
examination is an important aspect of determining the 
source of pain. This requires a conscientious and inquisi-
tive provider who is able to differentiate the bladder from 
other anatomic components (e.g., pelvic floor muscles, 
uterus, adnexa) as the potential source of pelvic pain. The 
authors help us to realize that nocturia is actually a pro-
cess that includes the stimulation to awake (the subject 
of this study), the actual awakening, getting up from the 
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bed, going to the bathroom, and then urinating. We are 
reminded that patients sometimes awaken for reasons un-
related to pain or the urge to void (e.g., noise), but use that 
occasion to void.

Useful for the practicing women’s health provider is 
the knowledge that the literature tells us that nocturia is 
associated with diabetes, restless legs syndrome, snoring, 
depression, and coronary artery disease. The symptom of 
nocturia has four general causes: sleep disorders, reduced 
bladder capacity, nocturnal polyuria, and global polyuria. 
Pain generally is not correlated with nocturia in the gener-
al population. In contrast, since pain is the hallmark of IC/
PBS, it behooves us to think of patients with the symptom 
of nocturia as something potentially indicative of IC/PBS. 

So the next time you have a patient with chronic pelvic 
pain, don’t forget to ask about nocturia, because it will 
remind you about IC/PBS as a possible diagnosis. Simi-
larly, even if the patient doesn’t specifically mention noc-
turia, the physical examination finding of a tender bladder 
might lead you to a diagnosis missed by others.   n

Special Feature

Physical Activity  
in Pregnancy Improves  
Maternal Well Being,  
Decreases Complications, 
Improves Fetal Outcome

By John C. Hobbins, MD

Professor, Department of Obstetrics and Gynecology,  
University of Colorado Health Sciences Center, Denver

Dr. Hobbins reports no financial relationship relevant to this field of study.

Synopsis: Studies have shown that exercise in 
pregnancy enhances perinatal outcomes as long  
as the guidelines described below are adhered to in 
individuals with various starting weights and levels  
of baseline fitness. 

Over the last 30 years, recommendations regarding 
weight gain and exercise in pregnancy have been in-

consistent. With obesity rates skyrocketing, it is important 
to encourage pregnant women to be active and to set ex-
pectations for pregnancy weight gain at the first prenatal 
visit. This special feature has been drafted to help provid-

ers deliver the most up-to-date recommendations and to 
address additional issues like exercising at altitude or in 
the heat.

Obesity 
Less than 10 years ago, no state had an obesity rate 

of greater than 30%. Centers for Disease Control (CDC) 
statistics in 2009 indicate that 60% of women in the 
United States are overweight (body mass index [BMI] > 
25 kg/m2). In 19 states the rate of obesity (BMI > 30 kg/
m2) exceeded 30%. The obesity winner (or loser might 
be the more apropos) was Mississippi at 34%. Happily, 
my home state of Colorado has the lowest obesity rate of 
21%. Obesity and pregnancy are a troublesome combina-
tion, as rates of macrosomia, still birth, cesarean section, 
shoulder dystocia, maternal and childhood diabetes, and 
maternal cardiovascular compromise are increased ap-
preciably. Also, with each pregnancy, a woman’s baseline 
weight stair-steps upward due to the tendency not to re-
turn to her baseline pre-pregnant weight.

Ideal Pregnancy Weight Gain
Average weight gain in pregnancy is about 25 pounds. 

The fetus is responsible for about 7 pounds, the placenta 
for 1 to 2 pounds, the amniotic fluid for about 3 pounds, 
breast engorgement for 4 pounds, and, most importantly, 
an increased blood volume accounts for about 10 pounds. 
However, there is great variability in these individual con-
tributions, even in the average healthy woman.

It is difficult to nail down how much weight gain best 
suits each woman as starting weights vary significantly. 
Two studies involving Missouri women have shed some 
light on this by correlating weight gain and pregnancy 
outcomes. One study showed that patients with “normal” 
BMIs (18-25 kg/m2) who gained less than 25 pounds had 
significantly lower rates of cephalo-pelvic disproportion 
(odds ratio [OR] = 0.64), failed induction (0.68), cesarean 
section (0.82), and large for gestational age (LGA) babies 
(0.40).1 On the other hand, they did have a higher rate 
of small for gestational age (SGA) (2.14). Those mothers 
with normal BMIs who gained more than 35 pounds had 
significantly higher rates of preeclampsia (OR = 1.88), 
LGA (2.43), and failed inductions (1.35), but fewer SGA 
babies (0.48).

Another study from the same state showed that obese 
women with BMIs > 30 kg/m2 who gained fewer than 15 
pounds had the lowest rates of LGA, preeclampsia, and 
cesarean section, compared with obese women gaining 
more weight.2

Last, a study from Sweden involving 30,000 patients 
showed that those whose BMIs were between 25-30 kg/m2 
(overweight) had the best composite pregnancy outcomes 
when gaining fewer than 20 pounds, and if BMIs exceed-
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ed 30 kg/m2 (obese), the lowest rate of composite adverse 
outcome was in those who gained fewer than 13 pounds.3

Current advice emanating from the National Research 
Council4 adds a bit of cushion to the above data, but the 
recommendations are reasonable and, importantly, well 
accepted (See Table 1). Most importantly, exercise during 
pregnancy can help women limit their pregnancy weight 
gain.

Exercise in pregnancy
First (and foremost), with the exception of a few wom-

en, exercise is GOOD in pregnancy. Studies have shown 
that a regimen of appropriately tailored exercise dimin-
ishes the need for cesarean section,5 decreases fetal dis-
tress,6 and reduces maternal weight gain.7 Study results 
are conflicting regarding the effect of exercise on birth 
weight, but no studies have shown a detrimental effect 
if the pregnant woman adheres to reasonable guidelines. 
Some studies have shown an increase in overall maternal 
well-being, with fewer musculoskeletal complaints,8 bet-
ter emotional stability,9 and fewer muscle cramps.10

Exercise physiologists generally employ a measure  
of exercise tolerance and overall fitness, which quanti-
fies a woman's capacity for maximal oxygen extraction  
(VO

2
max). Using the Fick equation one can calculate the 

volume of oxygen extracted (VO
2
) by multiplying the car-

diac output (Q) by the difference between oxygen content 
in arteries and veins (Ca-Cv). This is expressed in mL/
min/kg. With this in mind, during exercise the estimated 
VO

2
max has been used as a measure of fitness, and has 

been employed to fashion guidelines for pregnant women. 
In general, pregnancy increases the baseline V0

2
 by about 

20%, but there is little difference in V0
2
max in exercis-

ing pregnant vs non-pregnant individuals except in very 
fit athletes.

The average baseline maternal heart rate increases by 
about five beats per minute in pregnancy. The diastolic 
blood pressure decreases by 10 to 15 mmHg, while the 
systolic pressure barely budges. The maximum heart rate 
in exercising pregnant patients is about 4 to 5 beats lower 
than in non-pregnant individuals, but, as indicated above, 
the resting heart rate is higher — resulting in reduced 
heart rate reserve.11

Exercise Recommendations
In little more than 50 years, there has been a huge 

change in the philosophy regarding physical activity in 
pregnancy. In the 1950s, the paternalistic concept was 
that a pregnant woman’s physical activity was limited to 
household chores and a one-mile walk a day, broken up 
into 15-minute segments. This concept changed in 1985 
to a more liberal approach to exercise, as long as the heart 
rate did not exceed 140 for 15 minutes. The latest recom-

mendations by the American Academy of Sports Medi-
cine and the CDC12 are that women should be encouraged 
to engage in moderate physical activity for 30 or more 
minutes a day for most days of the week. For example, 
this would translate into a brisk walk at 3-4 mph. For 
women who have been previously inactive, they should 
start at 15 minutes per day, four days a week, and gradu-
ally increase this to 30 minutes four times a week.

A study involving 5700 Danish women assessed 
whether there was an association between the degree of 
physical activity and preterm birth (PTB).13 Sedentary 
women had a rate of PTB of 4.3% vs 1.9% in the “moder-
ate/heavy” group. Those who were involved in competi-
tive sports had the lowest rate of PTB.

The timing of exercise seems to be important. For ex-
ample, Clapp et al found that in generally fit women the 
largest babies were born to those whose treadmill exercise 
went from “heavy” (60 minutes) in the second trimester 
to either light (20 minutes) or moderate (40 minutes) in 
the third trimester.14 Birth weight was lowest in those who 
started “light” and increased their activity in the second 
half of pregnancy. The concept of maintaining a high de-
gree of fitness at the start and the backing off somewhat 
later in pregnancy is in sync with Clapp’s concept that ex-
ercise in the second trimester stimulates branching angio-
genesis in the placenta, while heavy exercise in the third 
trimester may discourage terminal villus development. 

Exercises that are encouraged include walking, swim-
ming, stationary cycling, and water aerobics. Activities 
that are less enthusiastically endorsed are water skiing, 
skiing, indoor racquet sports, scuba diving, and mud 
wrestling (just kidding). Runners need to be a bit more 
careful once in the second trimester as the extra weight 
and change in the weight-bearing puts more strain on the 
joints.  Because of the tendency for the uterus to compress 
the inferior vena cava, pregnant women are discouraged 
from exercising in a supine position once in the second 
trimester.

The concept of using the heart rate as a guideline 
for monitoring the intensity and duration of exercise 
has swung back and forth. Initially, the dictum was that 
the heart rate should not exceed 120. Then there was a 
swing toward using maternal perception of fatigue as a 
gauge. Now, there is enough evidence from studies using  

Table 1
Body Mass  Total Weight  2nd and 3rd 

Index Gain  Trimester  lb/week

Underweight  (< 18)  28-40 lbs  1.0

Normal  (18-25)  25-35  1.0

Overweight  (25-30)  15-25  0.6

Obese  (> 30)  10-20  0.5
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VO
2
max in patients with normal and high BMIs to esti-

mate heart rate levels that would best represent any preg-
nant woman’s ability to exercise at the suggested 60% to 
80 % of VO

2
max (but initially at 20%-39% in previously 

sedentary women). 
Currently, the recommendation is that heart rate be 

used, but with more liberal thresholds. Some have advo-
cated using both methods. One can roughly gauge their 
heart rate by how they feel — through a rating of per-
ceived exertion (RPE).11 For example, “very light” would 
be analogous to a heart rate of 70-90; “fairly light,” 100-
120; “somewhat hard,” 120-140; “hard,” 140-160; “very 
hard,” 160-180; and “very, very hard,” 180-200. In most 
cases, the recommendation would be for pregnant women 
to back off once “hard” (140) is attained, or, at least, to 
check their heart rate at that point.

Table 2 represents recommendations regarding target 
heart rate for those with various starting body weights.

Exercising at Altitude
Compared with sea level, birth weights are about 5% 

less in Denver, which is at 5000 feet above sea level. We 
also have noted a higher rate of preeclampsia and SGA 
births in high mountain towns, such as Leadville, Colo-
rado (> 10,000 feet). Also, anecdotally, we have seen 
improvement in Doppler profiles in some IUGR fetuses 
when their mothers come down to Denver from higher 
altitudes in late pregnancy. However, in general, mothers 
and fetuses adapt extremely well to altitude as long as 
it is not suddenly forced upon them. Therefore, although 
women are certainly not discouraged from exercising at 
altitude, it has been suggested that there should be an al-
lowance of 4 to 5 days of acclimation before exercising at 
> 8000 feet.

Rise in Maternal Core Temperature
Since fetal heart rate increases during and after exer-

cising, it has been thought that this results from a com-
petition for blood flow between mother and fetus. Also, 
the idea emerged that fetuses might tolerate poorly any 
increase in exercise-induced maternal core temperature. 
After a study surfaced that possibly linked fetal neural 
tube defects with temperature rise,17 there has been an off 
and on concern about an adverse effect of exercise and/
or hot tubs on neural tube closure. However, the link has 
never been validated, and since the neural tube closes be-
tween days 22 and 29 post-conception, any event raising 
maternal core temperature by more than 1°C would have 
to occur during a narrow time window.

Conclusion
In summary, pregnant women should be encouraged to 

exercise in pregnancy as this can improve maternal well 
being, decrease pregnancy complications, and improve 
fetal outcome. Nevertheless, exercise is best undertaken 
according to recommended guidelines which tailor the 
activity according to each woman’s body type and fitness 
level. It is underscored that adequate hydration is of ut-
most importance in the exercising pregnant woman, es-
pecially at altitude, since any drop in blood volume could 
have an adverse effect on uterine blood flow.   n
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CME Questions

1. Which of the following is true about the UK Collaborative 
Trial of Ovarian Cancer Screening (UKCTOCS) study or its 
results?
a. The study evaluated all women randomized to the  

UKCTOCS screening study.
b. The definition of inclusion cysts required there to be more 

than one cystic lesion 10 mm or less in an affected ovary.
c. The risk for uterine cancer among women with inclusion 

cysts was higher than expected in the general population.
d. The majority of inclusion cysts found by ultrasound persist 

or resolve.

2. The incidence of endometriosis was found to be highest 
when:
a. the diagnosis was made by visual inspection at surgery.
b. the diagnosis was made histologically.
c. the diagnosis was made by MRI and confirmed by surgery.
d.  the diagnosis was made by MRI only.

3. Most of the endometriosis diagnosed in the ENDO study was:
a. deeply invasive disease seen on MRI.
b. minimal and mild disease seen at surgery.
c. ovarian endometriomas.
d. deeply invasive, requiring surgical ablation or excision.

4. Which of the following is not appropriate regarding weight 
gain in pregnancy?
a. Those women with BMIs between 18 and 25 had the best 

outcomes when weight gain was less than 25 pounds.
b. Those with BMIs greater than 30 had the best outcomes 

when gaining less than 25 pounds.
c. In the United States in 2009, the rate of obesity exceeded 

30% in 19 states, which represents a slight increase from 
2000.

d. The current recommendation is that in patients with a start-
ing BMI of greater than 30 the ideal weight gain should be 
between 10 and 20 pounds.

5. In a study of exercising women in Denmark, those engaging 
in competitive sports had the lowest rate of preterm birth.
a. True
b. False

6. Which of the following represents the most appropriate 
answer to fit the current knowledge about exercise and  
pregnancy?
a. Recommendations include trying to attain, but not exceed, 

60-80% of VO
2
max.

b. Patients of normal weight should use a target heart rate of 
between 110 and 125.

c. Exercising at an altitude above 8000 feet is discouraged.
d. An ideal exercise regimen would be for fit women to start 

slowly in the first trimester and then gradually increase the 
intensity up through the 32nd week of pregnancy.

CME Objectives
Upon completion of this educational activity, participants 

should be able to:

• Explain the latest data regarding diagnosis and treat-
ment of various diseases affecting women;

• Discuss new data concerning prenatal care, neonatal 
health, and complications arising in pregnancy and the 
perinatal period; and 

• Discuss the advantages, disadvantages, and cost-effec-
tiveness of new testing procedures in women’s health.

CME Instructions
To earn credit for this activity, follow these instructions:

1. Read and study the activity, using the provided references 
for further research.

2. Log on to www.cmecity.com to take a post-test; tests can 
be taken after each issue or collectively at the end of the 
semester. First-time users will have to register on the site 
using the 8-digit subscriber number printed on their mail-
ing label, invoice or renewal notice. 

3. Pass the online tests with a score of 100%; you will be al-
lowed to answer the questions as many times as needed to 
achieve a score of 100%. 

4. After successfully completing the last test of the semester, 
your browser will be automatically directed to the activity 
evaluation form, which you will submit online. 

5. Once the completed evaluation is received, a credit letter 
will be e-mailed to you instantly. You will no longer have 
to wait to receive your credit letter!



October 2011 / PHARMACOLOGY WATCH® 1

Supplement to Clinical Cardiology Alert, Clinical Oncology Alert, Critical Care Alert, Hospital Medicine Alert, Infectious Disease Alert, 
Internal Medicine Alert, Neurology Alert, OB/GYN Clinical Alert, Primary Care Reports, Travel Medicine Advisor.

Apixaban is Heating Up the Anticoagulation Market
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In this issue: Apixaban could soon join the anti-
coagulation market; Chinese herbs for flu; chronic 
medication and discontinuation after hospitaliza-
tion; and FDA actions.

Apixaban trial results look promising
There is soon to be a third player in the anticoag-

ulation wars. Apixaban, an oral factor Xa inhibitor, 
will likely soon join dabigatran and rivaroxaban 
as alternatives to warfarin for preventing stroke in 
patients with atrial fibrillation (AF). Dabigatran, 
a direct thrombin inhibitor, was approved for this 
indication last year and rivaroxaban, also a fac-
tor Xa inhibitor, is likely to be approved in early 
September. (Rivaroxaban was previously approved 
for DVT prevention in patients undergoing ortho-
pedic surgery.) Apixaban also looks very prom-
ising based on results of the ARISTOTLE trial, 
which was published online in the New England 
Journal of Medicine on August 28. ARISTOTLE 
enrolled 18,201 patients with AF and at least one 
additional risk factor for stroke. Patients were ran-
domly assigned to apixaban 5 mg twice daily or 
warfarin with a target INR of 2-3. ARISTOTLE 
was designed as a noninferiority study with a pri-
mary outcome of ischemic or hemorrhagic stroke, 
or systemic embolism. After median follow-up of 
1.8 years, the rate of the primary outcome was 
1.27% per year in the apixaban group vs 1.60% in 
the warfarin group (hazard ratio [HR] 0.79; 95% 
confidence interval [CI] 0.66 to 0.95; P < 0.0014 
noninferiority; P = 0.01 for superiority). The rate of 
major bleeding was 30% less with apixaban and the 
rate of death from any cause was 3.52% with apix-
aban and 3.94% with warfarin (P = 0.047). The 
rate of hemorrhagic stroke in the apixaban group 
was about half that in the warfarin group (0.24% 

per year vs 0.47% per year, P < 0.001) and the 
rate of all other strokes was 0.97% with apixaban 
vs 1.05% with warfarin (P = 0.42). The authors 
conclude that in patients with AF, apixaban was 
superior to warfarin in preventing stroke or sys-
temic embolism, caused less bleeding, and resulted 
in lower mortality (N Engl J Med published online 
August 28, 2011). An excellent accompanying 
editorial discusses the seminal studies that com-
pared the three new anticoagulants to warfarin 
for stroke prevention in patients with AF: RE-LY 
— dabigatran; ROCKET AF — rivaroxaban; and 
ARISTOTLE — apixaban. All three showed that 
the new drugs were significantly better than warfa-
rin at reducing hemorrhagic stroke and all were at 
least as effective as warfarin at preventing ischemic 
stroke. All three drugs were also associated with 
a significantly lower rate of serious bleeding com-
pared to warfarin. Apixaban was the only drug that 
showed a significant reduction in overall mortality, 
although both dabigatran and rivaroxaban showed 
trends in that direction. ROCKET AF has been crit-
icized because the warfarin comparator group had a 
time in therapeutic range of only 55% compared to 
64% in the RE-LY trial and 62% in ARISTOTLE; 
however, patients in the ROCKET AF study were at 
higher risk for stroke than in the other two studies. 
The bottom line is that all three drugs are effective 
in preventing stroke in patients with nonvalvular 
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AF and seem to be safer than warfarin as well. The 
new drugs do not require any laboratory monitor-
ing, which is convenient for patients and also low-
ers the overall cost of care (although all three drugs 
will be priced significantly higher than generic 
warfarin). Rivaroxaban has the advantage of a once 
daily dose vs the other two drugs, which must be 
dosed twice daily. None of the three drugs can be 
quickly reversed in the event of major bleeding or 
need for surgery. Apixaban is not yet approved in 
this country but when it is, it is likely that the com-
petition between these three agents will be fierce, 
and for many purchasers of health care it may come 
down to cost.  n

Chinese herbs for flu treatment
For the flu season this year, you might con-

sider Chinese herbs instead of antivirals based on 
the results of a study from China published in the 
Annals of Internal Medicine. More than 400 adults 
age 15-59 years with confirmed H1N1 influenza 
were randomized to oseltamivir 75 mg twice daily or 
a combination of 12 Chinese herbal medicines called 
maxingshigan-yinqiaosan 200 mL four times a day, 
a combination of oseltamivir plus maxingshigan-
yinqiaosan, or placebo for 5 days. The primary out-
come was time-to-fever resolution and the secondary 
outcomes included symptom scores and viral shed-
ding. Both oseltamivir and maxingshigan-yinqiaosan, 
as well as the combination, resulted in significant 
reductions in the estimated median time-to-fever 
resolution compared to the control group (median 
time-to-fever resolution — no treatment 26 hours; 
oseltamivir 20 hours; maxingshigan-yinqiaosan 16 
hours; combination 15 hours; all statistically signifi-
cant at P < 0.001). Side effects were similar in all 
groups. The authors conclude that oseltamivir and 
maxingshigan-yinqiaosan, alone or in combination 
with each other, reduce time-to-fever resolution in 
patients with H1N1 influenza. They go so far as to 
suggest that maxingshigan-yinqiaosan may be used 
as an alternative treatment for H1N1 infections (Ann 
Int Med published online August 26, 2011). It may 
be difficult to obtain maxingshigan-yinqiaosan since 
it contains ephedra (which is not available in this 
country) and the authors could not determine if the 
benefits of maxingshigan-yinqiaosan were due to an 
antiviral effect or merely an antipyretic effect.  n

Chronic medications and hospitalization
Your patients’ chronic medications may be 

inadvertently discontinued after hospitalization 
according to a population-based cohort study 
of almost 400,000 patients published recently in 

the Journal of the American Medical Association. 
Researchers from Canada reviewed the records 
of residents age 66 or older who were on statins, 
antiplatelet/anticoagulant agents, levothyroxine, 
respiratory inhalers, or gastric acid suppress-
ing drugs on a chronic basis. When compared 
to nonhospitalized patients, patients admitted to 
the hospital — especially the ICU — were more 
likely to have their chronic medications discon-
tinued. Discontinuation rates ranged from a low 
for levothyroxine of 12.3% discontinuation for 
hospitalizations vs 11% for controls, to antiplate-
let/anticoagulant agents which were discontinued 
at a rate of 19.4% for hospitalizations vs 11.8% 
for controls. The discontinuation rates were even 
higher for patients who were admitted to the ICU. 
The authors conclude that patients admitted to 
the hospital are at relatively high risk for potential 
unintentional discontinuation of chronic medi-
cations (JAMA 2011;306:840-847). This study 
points out the importance of medication reconcili-
ation at all post-hospital visits and may validate 
the role of computerized medical records, espe-
cially with regard to medication lists.  n

FDA actions
The FDA has approved a new fixed-dose combi-

nation pill for HIV-infected patients. Emticitabibine/
rilpirivine/tenfovir DF is approved as a once-a-day 
pill for treatment of HIV-1 infection in treatment-
naïve patients. This is the second triple combination 
anti-HIV agent approved and differs from the previ-
ous agent (Atripla) in that it contains the NNRTI 
rilpirivine rather than efavirenz. The new combina-
tion will be marketed as Complera.

The FDA has approved brentuximab vedotin to 
treat Hodgkin lymphoma (HL) and systemic ana-
plastic large cell lymphoma. The drug is approved  
for HL patients who have progressed after autolo-
gous stem cell transplant or after prior chemo-
therapy regimens and cannot receive a transplant. 
This represents the first the drug to treat HL since 
1977. Brentuximab will be marketed as Adcetris.

The FDA has approved vemurafenib for the treat-
ment of metastatic and unresectable melanoma, 
specifically in patients whose tumors have the BRAF 
V600E mutation. The approval was accompanied by 
a companion diagnostic test that will determine if a 
patient’s melanoma cells have that mutation (about 
half of the patients with late stage melanomas). 
Only patients with the BRAF V600E mutation will 
respond to the drug since it targets the mutated pro-
tein that regulates cell growth. Vemurafenib is mar-
keted by Genentech as Zelboraf.  n


