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Safety of Ultrasound 
A b s t r A c t  &  c o m m e n t A r y

By John C. Hobbins, MD

Professor of Obstetrics and Gynecology, University of Colorado School of 
Medicine, Aurora, Colorado 

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

Synopsis: Two recent studies show that pulsed Doppler 
delivered at diagnostic levels can adversely affect liver  

cells in a fetal animal model, but standard 2-D ultrasound  
exposure in utero did not seem to have a significant effect on  

handedness in children — as suggested by other studies.

Sources: Pellicer P, et al. Ultrasound bioeffects in rats: Quantification of 
cellular damage in the fetal liver after pulsed Doppler imaging. Ultrasound 

Obstet Gynecol 2011;37:643-648. Heikkila K, et al. Handedness in the 
Helsinki ultrasound trial. Ultrasound Obstet Gynecol 2011;37:638-642.

Two recent studies have re-energized discussion regarding the 
safety of ultrasound — a subject that pops up periodically and 

then disappears until a new study surfaces. These new studies — one 
with provocative findings and the other with reassuring results — were 
published back-to-back in the June issue of Ultrasound in Obstetrics 
and Gynecology.1,2

Pellicer et al used a pregnant rat model to test whether pulsed Dop-
pler ultrasound examination of the fetal ductus venosus will have a 
deleterious effect on fetal liver cells.1 Rat fetuses at 18 days gestation 
(analogous in size to first trimester human fetuses) were exposed to 
pulsed Doppler ultrasound at diagnostic levels (temperature index [TI] 
and mechanical index [MI] < 1.0 — more on this later) for varying 
lengths of time (600, 300, 60, 20, 15, 10, and 3 seconds). The animals 
were sacrificed at different intervals after exposure, and liver cell dam-
age/death was assessed by the degree of apoptosis in the tissue.

They found that exposure to pulsed Doppler for 20 seconds or more 
resulted in significant fetal liver cell damage, and that there was a lin-
ear relationship between the apoptotic index and the exposure time. 
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Interestingly, after 12 hours post-exposure there appeared 
to be a full recovery of the liver cells.

The second study (the famous Helsinki Study) involved 
patients enrolled in a randomized clinical trial in Finland 
between 1985 and 1987.2 The thrust of the initial trial was 
to determine the efficacy of screening all patients with 
ultrasound compared with using ultrasound only if there 
was a clinical indication (the analogous study in the USA 
was the RADIUS trial).3 Since data from a Norwegian 
trial4 with similar design suggested a small increase in 
left-handedness in boys exposed to ultrasound, the Finn-
ish investigators decided to explore this interesting possi-
bility in exposed children vs those completely unexposed 
in the Helsinki trial.

They sent questionnaires to 7773 mothers regarding the 
"handedness" of their, now, teenage children. Since many 
individuals have varying degrees of ambidexterity, the au-
thors boiled their results down into only two categories: 
(completely) right-handed and non-right-handed (NRH).

The authors found that boys were 1.26 times more 
likely to be NRH than girls. However, there were no sta-
tistically significant differences between exposed and 
non-exposed children (odds ratio = 1.16; 95% confidence 
interval 0.98-1.37). When analyzed separately, neither 
boys nor girls had significant differences in NRH after 
ultrasound exposure.

n Commentary

To paraphrase the American Institute of Ultrasound in 
Medicine (AIUM) safety statement, which has been up-

dated periodically over the last 20 years, “there is no in-
dependently confirmed evidence of harm from ultrasound 
when used at diagnostic dosage.” However, as the authors 
of an excellent accompanying editorial in the same issue 
say, "an absence of evidence of harm is not equal to the 
absence of harm."5 Because of difficulties in extrapolating 
the findings of the above Doppler study in the rat to the 
human fetus, the findings in this animal study should not 
necessarily trigger alarm, but they should make us take 
stock of how we examine patients with ultrasound, espe-
cially in the first trimester.

Scores of studies have been conducted over the years 
in water baths, in animal models, and in humans that have 
shown no evidence of bioeffect when ultrasound is used 
at diagnostic dosage. Until now, there has been only one 
other credible animal study6 showing a possible effect 
from ultrasound exposure (on brain cell migration in rat 
fetuses). However, the experimental setting in that study 
certainly was not analogous to an exam in a human fetus. 
Regarding human investigation, other than an Australian 
study7 showing newborns to be on average 26 g lighter 
(with later catch-up) when exposed to repetitive Doppler 
investigations, the only unusual finding that has emerged 
in humans is a slightly increased chance of boys being 
left-handed.8 Although this finding has not been matched 
by data in the above study,2 a very recent meta-analysis9 

that included the Finnish data showed a slight, but statisti-
cally significant, tendency for exposed boys to be NRH. 
Who knows whether this small difference is, in any way, 
meaningful? Some might point out that NRH has been 
linked with other brain migrational disorders, while oth-
ers will counter that the difference between groups is so 
small that one has to accumulate huge patient numbers to 
find it, and some of our most creative individuals in his-
tory have been left handed. 

Prior to 1992, the FDA rode herd over the intensity lev-
els emanating from ultrasound machines. This caused cli-
nicians to complain that, on occasion, one needed higher 
intensities than were previously allowed. So, in a rare ca-
pitulation (or, perhaps, in exasperation), the FDA decided 
to leave output levels to the discretion of the user. In order 
for clinicians to adjust the level to fit the clinical situation, 
the "output display standard" (ODS) was born. 

There are two known mechanisms by which bioeffects 
can be produced by ultrasound at high intensities: through 
cavitation created by pulses of very high strength (like 
those used to desiccate renal stones) or through a mecha-
nism involving a rise in temperature. Pulsed Doppler is 
particularly capable of increasing tissue temperatures be-
cause the pulses need to be longer in length in order to 
show a change in frequency. This results in higher average 
intensities. The peak pulse intensities are monitored by an 
ODS feature called the mechanical index (MI). The cal-
culation to assess temperature rise is based on average in-
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tensities over time and is displayed as a temperature index 
(TI). Theoretically, a TI of 1.0 would mean that the ultra-
sound energy being used during an exam has the ability 
to raise the temperature of tissue at the target site by 1°C. 

It has been mandated that both MI and TI be displayed 
simultaneously on the screen of every machine manufac-
tured after 1992. Probably the most important index is the 
TI in bone (TIb) because it is affected most by Doppler 
intensities.

In any case, the modulation of power, with a default 
set only at very high intensities, has been left to us — 
the users — and the admonition by the AIUM is that we 
adjust the power levels to fit the clinical situation by us-
ing levels that are “as low as is readily achievable” (the 
ALARA principle). Simply put, TIs should not exceed 1.0 
and MIs should not be above 1.4 in all but a few unusual 
circumstances where more penetration is needed (such as 
obesity).

Unfortunately, most users have a limited knowledge of 
these indices, and those who are informed tend to be com-
placent about monitoring intensities. For example, a U.S. 
survey of “end users” (60% physicians and 40% sonogra-
phers) showed that although 32% knew the term TI, only 
18% knew what it represented.10 Only 4% knew what the 
MI was and 80% did not know where to find either dis-
played index on their machines. Results from European 
surveys5,11 were similar. 

The above animal study1 should be a catalyst for an ef-
fort to keep ultrasound exposure times, especially pulsed 
Doppler, as short as possible. Also, this study might make 
us re-tool our protocols for first trimester screening for 
aneuploidy. Doppler examination of the ductus venosus 
and tricuspid valves do improve the sensitivity of the 
screening process. But if used only in those who are at 
highest risk (after standard NT, nasal bone, and biochem-
istry have been accomplished), the detection rate for tri-
somy 21 with this selective approach is essentially the 
same (94-96%) as if all patients had a Doppler examina-
tion as part of their first-line screening protocol.12 This 
would save 85% from having unnecessary pulsed Doppler 
exposure.   n
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Oral Contraceptive  
Suppression of Ovarian 
Function in Obese Patients
A b s t r A c t  &  c o m m e n t A r y

By Frank W. Ling, MD

Synopsis: Ovarian suppression with oral contracep-
tives is similar for normal-weight and obese patients.

Source: Westhoff CL, et al. Ovarian suppression in normal-
weight and obese women during oral contraceptive use: A ran-
domized controlled trial. Obstet Gynecol 2010;116:275-283.

In this double-blind protocol, normal-weight (body 
mass index [BMI] 19.0-24.9 kg/m2) and obese (BMI 

30.0-39.9 kg/m2) women with regular periods and normal 
ovarian ultrasound took one of two types of oral contra-
ceptives (OCPs): either 21-day monophasic pills with 20 
mcg ethinyl estradiol/100 mcg levonorgestrel or 30 mcg 
ethinyl estradiol/150 mcg levonorgestrel. Compliance was 
assessed with serial serum levels of levonorgestrel. One 
hundred eighty-one subjects of 226 completed the study. 
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Among patients who were consistent users of the pills, 
suppression of follicular development was similar for both 
doses of pills. Ovulation rates were similar among consis-
tent users of either normal or obese weights.

n Commentary

Admit it. You’ve already answered the questions asked 
by this study many times with various patients. I know I 
have. The fact is, though, good data from good Level I 
evidence has been lacking and we’ve all responded to our 
patients with the best information available to us. Now 
we can tell our patients with confidence that OCP failures 
in obese patients are not due to a lack of efficacy of the 
pills in obese women, but, instead, a result of non-com-
pliance. There is always that potential lingering concern 
for an obese woman starting on OCPs that the pill won’t 
be strong enough, but that issue can now be addressed 
directly. Both doses of pills were similarly effective.

The authors were extremely diligent in designing a 
study that we clinicians could look to with confidence. By 
drawing twice weekly bloodwork and performing regular 
ultrasounds, better conclusions were drawn about com-
pliance with pills and follicular development. We can be 
even more confident in the results because, as expected, 
there was more spotting in the 20 mcg pill compared with 
the 30 mcg pill. 

What we can tell our patients is very real, i.e., the in-
consistent users of the pills had substantial rates of ovula-
tion (38.5%) whether they were obese or not. Consistent 
OCP users experienced ovulation only 2.7% per cycle. By 
enrolling only ovulatory patients, the authors were able to 
minimize the potential impact of anovulation among the 
general population of obese patients. Of interest, obese pa-
tients were less compliant in taking their OCPs. Because 
the authors were able to document who was compliant or 
not (by looking at ovarian ultrasound and progestin levels 
as a marker of ovulation), this aspect of the study was also 
useful to all of us: Patients sometimes report that they are 
compliant when they actually are not. (Surprise, surprise! 
Patients don’t always report events to us accurately?!)

I really liked the study from its simplicity standpoint 
and also its real-life application. As often as we give out 
OCPs, being able to predict outcomes and warn patients 
of limitations of their use is critical. Of particular inter-
est is the recent declaration from the federal government 
that all forms of contraception are to be covered by all 
insurance plans. This will bring many more patients into 
the contraceptive arena, some of whom are new or less-
informed. We would each be wise to make sure that we 
ascertain the level of each patient’s understanding of the 
contraceptive of choice in this new era. It doesn’t help 
much to have contraception covered by insurance if the 
contraception isn’t being used correctly.   n

(Editor’s note: Compliance is critical for all users of 
hormonal contraception. The interactions of obesity and 
OCP efficacy are complex and will be analyzed in an up-
coming Special Feature by Dr. Edelman.)

Screening for Ovarian  
Cancer: Could it Cause More 
Harm than Good?
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.

Source: Buys SS, et al. Effect of screening on ovarian cancer 
mortality: The Prostate, Lung, Colorectal and Ovarian (PLCO) 
Cancer Screening Randomized Controlled Trial. JAMA 
2011;305:2295-2303.

Synopsis: Annual screening with CA125 and trans-
vaginal ultrasound among U.S. women aged 55-74 did 
not improve disease-specific ovarian cancer mortality 
or alter stage at diagnosis among detected cases com-
pared with usual care. Further, diagnostic evaluation 
in response to false-positive screens was associated with 
adverse complications.

Due to the frequent identification of metastatic 
disease at diagnosis and its high associated mortal-

ity, ovarian cancer has been the persistent focus of many 
screening efforts. The Prostate, Lung, Colorectal and 
Ovarian (PLCO) Cancer screening trial is a randomized 
controlled trial of 78,216 women aged 55 to 74 years as-
signed to undergo either annual screening (n = 39,105) or 
usual care (n = 39,111) at 10 screening centers across the 
United States.1 Annual screening consisted of CA125 for 6 
consecutive years and transvaginal ultrasound (TVU) for 
4 consecutive years. Women randomized to “usual care” 
were not offered annual screening with CA-125 or TVU, 
but instead received well-woman care. Participants were 
enrolled between November 1993 and July 2001 and fol-
lowed for a maximum of 13 years (median [range], 12.4 
years [10.9-13.0 years]) for cancer diagnoses and death. 
The primary objective was to evaluate the impact of this 
screening algorithm on disease-specific mortality. Sec-
ondary objectives were: ovarian cancer incidence, stage at 
diagnosis, overall mortality, and complications associated 
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with screening examinations and diagnostic procedures. 
The diagnosis of ovarian cancer was made in 212 women 
(5.7 per 10,000 person-years) in the screened cohort and 
176 (4.7 per 10,000 person-years) in the usual care group 
(rate ratio [RR], 1.21; 95% confidence interval [CI] 0.99-
1.48). There were 118 deaths caused by ovarian cancer 
(3.1 per 10,000 person-years) in the intervention group 
and 100 deaths (2.6 per 10,000 person-years) in the usual 
care group (mortality RR, 1.18; 95% CI 0.82-1.71). Of 
3285 women with false-positive results, 1080 underwent 
surgical follow-up; of whom, 163 women experienced 
at least 1 serious complication (15%). There was no dif-
ference in deaths due to other causes (excluding ovar-
ian, colorectal, and lung cancer) between the two groups 
(RR, 1.01; 95% CI 0.96-1.06). The authors conclude that 
among this cohort of women undergoing annual CA125 
and TVU, screening did not result in a reduction in ovar-
ian cancer mortality, and diagnostic evaluation following 
a false-positive screening test result was associated with 
complications.

n Commentary 

Just over 2 years ago, I discussed in OB/GYN Clini-
cal Alert the recently published data of the PLCO study, 
but the data included only four rounds of screening. At 
that time, compliance with the planned intervention had 
stabilized and there appeared to be a serial reduction in 
the ratio of false-positive screens for each ovarian cancer 
identified. However, this ratio (20 to 1) was considered 
unacceptable for general implementation of the strategy 
because the primary endpoint (reduction in disease-spe-
cific mortality) was not met. The current and final out-
comes from this large screening effort have essentially 
discounted screening with annual CA125 and TVU in 
the general population. In fact, it appears indiscriminant 
use of annual screening with these tools may cause harm. 
However, there are several interesting and informative 
observations, which bear some discussion. First, one of 
the principle tenets of screening is that an abnormal test 
should (preferably) identify pre-invasive disease, where 
intervention could positively affect outcome. In this case, 
the screening tests (CA125 and TVU) detected a higher 
rate of ovarian cancer in the screened women compared to 
the usual care group. An important consideration is there 
were no differences in the stage of cancer at diagnosis 
or overall mortality rates between the two groups, there-
fore suggesting that these additional cases were of no 
clinical significance. This potential concern that screen-
ing for ovarian cancer would not show reduced mortal-
ity was raised recently, since mathematical models show 
evidence of the diseases’ heterogeneity.2 These analyses 
suggested that “screenable” cancers may have a different 
biologic behavior (e.g., low-grade serous cancer), and as 

such, may not measurably impact overall survival, since 
these cancers are rare in the screened population and have 
a favorable prognosis. 

A second important observation is that screening did 
not alter the detection of early- and late-stage cases. It 
is well appreciated that screening cannot reliably detect 
a pre-invasive state. However, mortality could still be re-
duced in a screening program if the “positive” screens, 
on the whole, were associated with an earlier stage than 
that seen in the general population.  The condition for this 
“stage migration” could be met if the outcome of early-
stage cancer is better than late-stage cancer. For instance, 
stage I disease is associated with an 85% or higher 5-year 
survival, and is significantly better than stage III/IV (about 
40% 5-year survival); in addition, there are more “cures” 
among early-stage patients. Unfortunately, the PLCO trial 
clearly demonstrates that annual screening with CA125 
and TVU is neither sufficiently sensitive nor specific to 
impact stage at diagnosis. However, this hypothesis is a 
potential promise for other algorithms, such as the risk of 
ovarian cancer analysis (ROCA), which is being explored 
in the yet to be reported U.K. Collaborative Trial of Ovar-
ian Cancer Screening (UKCTOCS).3 In their prevalence 
report, authors appeared to identify a higher proportion 
of early-stage cases when serial measures of CA125 were 
evaluated using a mathematical prediction model and TVU 
triage. Mortality data from this trial is expected in 2014. 

Finally, this trial serves to remind us that responding 
to a patient’s concern, such as ovarian cancer, by utilizing 
unproven testing can in fact backfire and cause harm. The 
overall false-positive rate per round of screening was about 
5%. This led to operative complications — about one for 
every five operations performed. The majority of opera-
tions were indicated by abnormalities on TVU. It is not 
known whether different criteria for morphological aber-
ration of the ovaries could improve the positive-predictive 
value. However, similar results have been reported in the 
initial reports from the UKCTOCS trial and from a ran-
domized controlled trial in Japanese women.4 Ultimately, 
serial blood-based biomarkers will need to be developed 
to identify high-risk women (higher prevalence) or women 
with early changes associated with disease onset.   n
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Special Feature
Postmenopausal Hrt: 
Where Do We Stand in 
2011?

By Jeffrey T. Jensen, MD, MPH, Editor

A quick search on pubmed finds 122 manuscripts pub-
lished in the first half of 2011 that reference the 

Women’s Health Initiative (WHI) study in the title, ab-
stract, or as a keyword. Clearly, much continues to be 
learned about hormonal therapy, and this remains an im-
portant health decision for women. Therefore, I thought 
I would use this opportunity to provide a short review of 
key clinical points.

The principle risk of hormone replacement therapy 
(HRT) is thrombosis not breast cancer.1 Thrombosis is 
related to estrogen-induced changes in hepatic globulins. 
Throughout evolution, the selection pressure for mam-
mals has favored a shift toward a pro-coagulant environ-
ment during pregnancy. The benefit of avoiding hemor-
rhage during vaginal delivery far outweighed the risk of 
venous thrombosis for our ancestors. Since the liver pro-
duces and regulates the proteins involved in the coagula-
tion cascade, it became the arbitrator of the net estrogen 
balance in the body. During pregnancy, the liver recogniz-
es the sustained rise in placental estrogens and this causes 
a shift to a slightly prothrombotic environment. Evolu-
tion did not prepare the liver to differentiate between high 
circulating levels of exogenous or endogenous estrogens. 
Work in the rodent suggests that the effect is mediated 
through the estrogen receptor alpha.2 Several important 
principles emerge from this knowledge:

1. Once significant atherosclerotic changes are pres-
ent, the risks of hormone therapy exceed potential 
benefits. Therefore, therapy must be started shortly 
after the onset of menopause.

2. The effect of estrogen on coagulation is dose-
dependent. This means that using the lowest dose 
of estrogen to achieve the therapeutic goal makes 
sense.

3. Oral dosing of estrogens provides the biggest chal-
lenge to the liver as very high concentrations are 
presented to hepatic metabolism during first pass 
absorption.

4. Progestogens affect estrogen effects in a compli-
cated and tissue dependent fashion.

5. Cardiovascular disease develops over time and is 
influenced by several important factors. Age, hy-
percholesterolemia, and obesity are important fac-
tors that influence the risk of thrombosis. 

Let’s illustrate these points with some of the key find-
ings from the WHI and beyond. The WHI documented 
that combined estrogen/progesterone (E/P) therapy 
(Prempro®) increased the risk of cardiovascular compli-
cations like coronary heart disease (CHD), venous throm-
bosis (VTE), and stroke.3 Since these results conflicted 
with those from observational studies, subsequent analy-
ses have revealed several key clinical points.

Timing of initiation of therapy matters. Most wom-
en evaluated in observational studies of CHD risk were 
younger than age 55 at the time HRT was initiated and 
within 2 to 3 years of menopause, while women in the 
WHI were almost a decade older. Mitch Harmon of the 
Kronos Longevity Research Institute has advanced this 
timing hypothesis, and provides a detailed review of the 
data in a recent publication in the American Journal of 
Medicine.4 Some of the best data refuting the main WHI 
findings come from the WHI itself. Follow-up reanalysis 
of the E/P treatment group documented a nonsignificant 
trend toward protection (hazard ratio [HR] 0.89; 95% 
confidence interval [CI] 0.5-1.5) in women less than 10 
years postmenopausal in contrast with the elevated risk 
(HR 1.71; 95% CI 1.1-2.5) observed in women starting 
therapy more than 20 years after menopause.5 Harmon’s 
group has enrolled women in the Kronos Early Estrogen 
Prevention Study (KEEPS). Healthy women between the 
ages of 42 and 58 years of age at least 6 months and no 
more than 36 months postmenopausal were randomized 
to daily placebo, oral conjugated equine estrogen (CEE), 
or transdermal 17b-estradiol (E

2
) with placebo or pulsed 

progesterone for 12 days/month. The primary endpoint is 
to evaluate effects of hormone therapy on progression of 
atherosclerosis as defined by carotid intima–media thick-
ness and coronary arterial calcification. Enrollment was 
completed in 2008, and initial results from this study are 
expected by the end of this year. 

Route of administration of estrogen matters. The 
WHI looked only at oral dosing of CEE. As mentioned 
above, oral estrogens exert a potent first pass effect on the 
liver that influences homeostasis of the coagulation sys-
tem. Bypassing the liver with transdermal or vaginal ad-
ministration of estrogen can avoid this first pass metabo-
lism. Estradiol is rapidly isomerized to estrone and estriol, 



OB/GYN	Clinical	Alert	 	 	 	 	 	 	 	 	 	 							39

and circulates at physiologic levels. However, if a potent 
synthetic estrogen like ethinyl estradiol (EE) is adminis-
tered transdermally the metabolites are highly active, and 
the liver continues to interpret the overall estrogen milieu 
as elevated (i.e., pregnant), shifting the balance toward 
coagulation. An important multicenter case-control study 
in France (ESTHER study) documented that oral estrogen 
increases the risk of VTE, but that transdermal estrogen 
does not.6 

Dose and type of estrogen matters. Since WHI studied 
only one dose and type of oral estrogen (0.625 CEE) with 
or without oral medroxyprogesterone acetate, the study 
provides no information about dose effects. However, other 
epidemiologic studies and clinical investigations evaluat-
ing surrogate markers have demonstrated that increasing 
the dose of estrogen increases the risk of thrombosis in us-
ers of HRT and in users of combined hormonal contracep-
tion.7 This makes biologic sense as we expect to see a dose 
response. In the past, we adjusted dose based on symptoms. 
However, to reduce the potential for harm, it makes more 
sense to obtain blood levels. This leads us to type of estro-
gen. Unlike conjugated estrogens and EE, one can order 
a serum assay for E

2
 to ensure that a therapeutic range is 

maintained (40-100 pg/mL). The absence of hepatic activi-
ation of prothrombotic globulins and ease of monitoring 
should make non-oral E

2
 the estrogen of choice.

Progestogens affect estrogen effects in a complicated 
and tissue dependent fashion. The results of the com-
bined E/P and estrogen only WHI studies differ in several 
clinically important outcomes. First, there was no overall 
impact on coronary heart disease with estrogen only treat-
ment. Of even greater interest was the trend toward a reduc-
tion in risk of invasive breast cancer in the estrogen-only 
arm. The decreased risk of invasive breast cancer persists in 
the most recent analysis (2011) of results from this study.8 
The evidence suggesting that MPA may attenuate the fa-
vorable effects of oral estrogens on lipids emerged in the 
1995 PEPI study.9 The ESTHER study found no signifi-
cant association of VTE with micronized progesterone but 
an increased risk with norethindrone. A recently published 
experiment by Zerr-Fouineau and colleagues showed that 
MPA attenuates estradiol-induced inhibition of platelet ag-
gregation by endothelial cells.10 Taken together, these data 
suggest that the safest choice for systemic progestogen 
therapy is oral micronized progesterone.

General health and duration of therapy matters. 
Observational studies suggest that longer duration of 
HRT use are associated with reduced risk of CHD and 
related mortality. The contradictory findings of WHI led 
many providers and professional organizations to recom-
mend against the use of HRT except for short-term man-
agement of menopausal symptoms. A more selective ap-
proach makes better sense. The current literature strongly 

suggests that healthy menopausal women should initiate 
hormone therapy shortly after the onset of menopause 
(within 3-5 years). The Kronos study will provide impor-
tant prospective information to learn whether this strategy 
reduces progression of atherosclerotic changes. Women 
with existing cardiovascular disease, such as hypertension 
or abnormal lipid profiles, represent a high-risk group for 
complications of hormonal therapy. A more detailed risk/
benefit discussion is needed in this group. The central fac-
tor in all of these high-risk patients is pre-existing cardio-
vascular disease. Creating a prothrombotic environment 
with estrogen will increase the risk of an adverse event. 
Obesity represents a growing problem in all of our prac-
tices. The independent and additive effect with estrogen 
therapy of obesity on thrombosis risk is well documented. 
It is encouraging to note that transdermal estrogen did not 
elevate the risk of VTE in a case-control study of HRT in 
obese women by Canonico and colleagues.11 While the 
overall risk for VTE was increased in overweight (OR 
2.5; 95% CI 1.7-3.7) and obese (OR 3.9; 95% CI 2.2-6.9) 
women, a significant increase was noted with oral (OR 
4.5; 95% CI 2.6-7.7) but not transdermal (OR 1.1; 95% 
CI 0.7-1.7) estrogen therapy. Compared with non-users 
with normal weight, the combination of oral estrogen 
use increased the risk of VTE 10-fold for overweight and 
20-fold for obese women. In contrast, transdermal users 
with increased BMI had similar risk as non-users with in-
creased BMI. More information regarding the safety of 
transdermal estrogen in high-risk individuals is needed. 

In my practice, I continue to recommend hormone re-
placement therapy to healthy menopausal women. I dis-
cuss symptoms, bone effects, cognitive effects, sexual 
function, and cardiovascular effects. Breast cancer is put 
into perspective (and another reason to avoid MPA?), and 
I recommend annual mammograms. I look at blood pres-
sure, lipid profiles, glucose tolerance, family history, and 
BMI as predictors of cardiovascular risk. Women with 
well-controlled diabetes, hypertension, or hyperlipid-
emia may benefit from hormone therapy, but need a more 
detailed discussion of potential risks and benefits. I rec-
ommend transdermal estradiol, and try to target a blood 
level around 80 pg/mL. Oral micronized progesterone is 
recommended for women with a uterus, although I also 
discuss the off-label use of the LNG IUS for endometrial 
protection. More information is available every year. We 
can count on hundreds of new publications; some may 
even prove useful!   n
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CME Questions
22. Which of the following is NOT appropriate regarding the 

data on ultrasound bioeffects?
a. The Norwegian study showed a statistically significant 

increase in non-right handedness (NRH) in boys exposed to 
ultrasound.

b. The Helsinki data did not show a relationship between ultra-
sound exposure and NRH.

c. In the randomized clinical trials, boys were more prone to be 
NRH than girls, irrespective of ultrasound exposure.

d. NRH boys are more prone to autism.
e. None of the above is correct.

23. It is mandatory that current ultrasound machines have a TI 
and MI displayed during an obstetrical examination.
a. True
b. False

24. Which of the following BEST reflects the ultrasound intensi-
ties used in obstetrical scanning?
a. Very high peak pulse intensities, well above diagnostic 

levels, cannot cause tissue damage.
b. A temperature index of 1.0 means that the average intensity 

being used can raise the temperature in target tissue by 1° C.
c. In the rat model, liver cell damage only occurred at intensi-

ties above diagnostic levels.
d. Pulse Doppler examination of the ductus venosus does not 

result in higher average intensities than standard 2-D ultra-
sound. 

25. Which of the following statements regarding the conduct of 
the PLCO trial is TRUE?
a. There was a difference in all-cause mortality between the 

two arms.
b. Patients undergoing usual care underwent significantly more 

operations as a result of their surveillance.
c. Early-stage disease was identified in more patients undergo-

ing screening but it did not translate into better survival.
d. TVU was performed a maximum of four times.

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!



September 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.

ACEIs and ARBs Help Patients with Aortic Stenosis

This supplement was written by William T. Elliott, MD, FACP, Chair, 
Formulary Committee, Kaiser Permanente, California Division; As-
sistant Clinical Professor of Medicine, University of California-San 
Francisco. In order to reveal any potential bias in this publication, we 
disclose that Dr. Elliott reports no consultant, stockholder, speaker’s 
bureau, research, or other financial relationships with companies 
having ties to this field of study. Questions and comments, call: 
(404) 262-5404. E-mail: neill.kimball@ahcmedia.com.

In this issue: ACEI/ARB therapy for AS; safety 
alert issued for dronedarone; statins and cancer 
risk; nesiritide and heart failure; and FDA actions.

ACEI/ARB therapy for aortic stenosis
Drugs that block the renin-angiotensin system 

are not only safe, they are beneficial in patients with 
aortic stenosis (AS) according to a new study. This 
runs counter to current recommendations that sug-
gest that angiotensin converting enzyme inhibitors 
(ACEIs) and angiotensin receptor blockers (ARBs) 
are relatively contraindicated in patients with AS. 
The study looked at more than 2000 patients with 
AS in Scotland, of which the majority had mild-
to-moderate stenosis, while about one-quarter had 
severe AS. Of the total number, nearly 700 were 
on ACEI or ARB therapy. Over a mean follow-up 
of 4.2 years, just over half the patients died, of 
which 48% died from cardiovascular (CV) deaths. 
Those treated with ACEIs or ARBs had a signifi-
cantly lower mortality rate (adjusted hazard ratio 
[HR] 0.76; confidence interval [CI] 0.67-0.92; P < 
0.0001) and fewer CV events (adjusted HR 0.77; 
95% CI: 0.65-0.92; P < 0.0001) compared to those 
not on ACEIs/ARBs. The authors conclude that 
ACEI/ARB therapy is associated with improved sur-
vival and lower risk of CV events in patients with 
AS. These findings were consistent in patients with 
nonsevere and severe AS. The rate of valve replace-
ment also was lower in patients treated with ACEIs/
ARBs (J Am Coll Cardiol 2011;58:570-576). This 
study was a retrospective observational study and 
prospective, randomized, controlled trials are war-
ranted to confirm these findings.   n

Drug safety alert issued for dronedarone
The antiarrhythmic dronedarone (Multaq) is 

again coming under scrutiny from the FDA after 
review of the company-sponsored PALLAS study 
of more than 3000 patients, which showed that 
the drug is associated with an increased mortal-
ity rate in patients with atrial fibrillation (AF). 
Dronedarone currently is approved for treatment 
of paroxysmal AF and atrial flutter. The new study 
investigated its use in patients with permanent AF. 
The study was halted early when the mortality rate 
in the treatment group was found to be double 
the rate in the placebo group (32 deaths [2%] in 
the dronedarone arm vs 14 [0.9%] in the placebo 
arm). The rate of unplanned hospitalization and 
stroke also was double in the dronedarone group 
vs the placebo group. All findings were statistically 
significant. These findings led the FDA to issue a 
drug safety alert on July 21, 2011. This follows a 
January 2011 drug safety alert regarding rare but 
severe liver injury associated with use of dronedar-
one. Currently, the FDA is recommending that phy-
sicians should not prescribe dronedarone to patients 
with permanent AF while they further evaluate the 
data (FDA Drug Safety Communication at www.
FDA.gov/drugs/drug safety).   n

Statins do not increase risk of cancer
A new retrospective cohort analysis suggests 

that statins are not associated with an increased 
risk of cancer. Researchers used the General 
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Electric Centricity electronic medical record data-
base of more than 11 million adult Americans to 
match nearly 46,000 patient pairs by propensity 
scores receiving and not receiving statin therapy. 
With an average time in the database of 8 years, 
the incidence of cancer in patients taking a statin 
was 11.37% compared with 11.11% in matched 
patients not taking a statin (HR 1.04; 95% CI: 
0.99-1.09). The authors conclude that this analysis 
demonstrates no statistically significant increase 
in cancer risk associated with statins, although 
they do suggest that more research is needed (J 
Am Coll Cardiol 2011;58:530-537). Lingering 
fears about cancer risk associated with statins was 
strengthened by the SEAS trial published in 2008, 
which showed the combination drug simvastatin/
ezetimibe (Vytorin) was associated with a two-fold 
increase in the rate of cancer in a small group of 
patients. The FDA has continued to study these 
data along with data from other studies, but this 
new analysis adds significant evidence of a lack of 
association between statins and cancer.   n

Nesiritide and heart failure
Nesiritide can no longer be recommended for 

use in congestive heart failure based on the find-
ings of a new study. The drug is a recombinant 
B-type naturetic peptide (BNP) that was approved 
in 2001 for use in patients with acute heart failure. 
The approval was based on small studies show-
ing a reduction in pulmonary capillary wedge 
pressure and improvement in dyspnea 3 hours 
after administration. However, subsequent data 
raised questions about the drug’s safety, especially 
with regard to worsening renal function and even 
increased mortality. Based on the recommenda-
tions of an independent panel, the manufacturer 
performed a placebo-controlled randomized trial 
of more than 7000 patients hospitalized with acute 
heart failure to assess the drug’s safety and effi-
cacy. Patients with heart failure were randomized 
to receive nesiritide or placebo for 24-168 hours 
in addition to standard care. The drug was mod-
estly effective at reducing symptoms of dyspnea at 
6 and 24 hours. More significantly, however, the 
rate of rehospitalization for heart failure or death 
from any cause within 30 days was no different. 
Nesiritide was not associated with a worsening of 
renal function but was associated with worsening 
hypotension. The authors conclude that on the 
basis of these results, “nesiritide cannot be recom-
mended for routine use in the broad population of 
patients with acute heart failure” (N Engl J Med 
2011;365:32-43).   n

FDA actions
The highly anticipated oral factor Xa inhibi-

tor rivaroxaban has been approved by the 
FDA to reduce the risk of deep venous throm-
bosis, blood clots, and pulmonary embolism 
in patients undergoing knee or hip replace-
ment. The once-a-day medication should be 
taken for 12 days by patients undergoing knee 
replacement and 35 days for patients undergo-
ing hip replacement. The approval was based 
on three studies (RECORD 1, 2, and 3) which 
showed that rivaroxaban is superior to subcu-
taneous enoxaparin in this role. Bleeding, the 
primary side effect of the drug, was no more 
common with rivaroxaban than enoxaparin. 
Rivaroxaban also has been looked at in phase 
III trials for stroke prevention in patients with 
nonvalvular atrial fibrillation, and treatment 
and secondary prevention of venous thrombo-
embolism, although the FDA has yet to act on 
approval for these indications. Rivaroxaban 
was developed by Bayer and is marketed by 
Janssen Pharmaceuticals as Xarelto.

The FDA has approved ticagrelor, a new 
antiplatelet drug for patients with acute coro-
nary syndrome, including unstable angina and 
myocardial infarction (MI). The approval was 
based on studies that coupled ticagrelor with 
low-dose aspirin. The approval recommends 
use with aspirin although it carries a warn-
ing that aspirin doses above 100 mg per day 
may decrease the effectiveness of the drug. 
Ticagrelor requires twice a day dosing in con-
trast to the other drugs in this class, clopido-
grel and prasugrel, which can be dosed once 
daily. The approval was based on the PLATO 
trial, a head-to-head study with clopidogrel 
which showed that in combination with aspi-
rin, ticagrelor resulted in the lower composite 
endpoint of cardiovascular death, stroke, or MI 
(9.8% vs 11.7% with clopidogrel, P < 0.001).

The FDA has approved six manufacturers for 
the 2011-2012 flu vaccine. The strains included 
this year are A/California7/09 (H1N10), A/
Perth/16/2009 (H3N2), and B/Brisbane/60/2008 
— the exact same components as last year’s vac-
cine. One of the manufacturers, Sanofi Pasteur, 
has received permission to market Fluzone 
Intradermal, the first flu vaccine administered 
via a novel intradermal microinjection that is 
touted as being more comfortable than intra-
muscular injections. The new intradermal system 
in approved for adults ages 18-64 years.   n


