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Bone Density Recovery with DMPA
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

Source: Harel Z, et al. Recovery of bone mineral density in adolescents 
following the use of depot medroxyprogesterone acetate contraceptive  

injections. Contraception 2010;81:281-291.

Synopsis: Although adolescents receiving depot medroxyprogester-
one acetate experience a decline in bone mineral density, the effects 
appear mostly reversible within 60 months following discontinua-
tion. Changes at the hip recover more slowly, and persist longer in 

those women that experience the greatest amount of bone loss.

Depot medroxyprogesterone acetate (dmpa) is a highly effective 
progestin-only contraceptive that is widely used by adolescents. 

DMPA is also associated with suppression of ovarian production of 
estradiol, and with a decrease in bone density in some users. To deter-
mine the long-term effects of DMPA on bone mineral density (BMD) 
changes in female adolescents during and following use of this contra-
ceptive method, the authors conducted a multicenter, prospective, non-
randomized observational study of healthy female adolescents ages 
12-18 years who initiated DMPA intramuscular injections for contra-
ception. An enrolled cohort of 98 girls provided BMD data for up to 
240 weeks while receiving DMPA and for up to 300 weeks after DMPA 
cessation. BMD at the lumbar spine (LS), total hip (TH), and femoral 
neck (FN) was assessed by dual-energy X-ray absorptiometry (DEXA). 
At the time of their final DMPA injection, participants demonstrated 
significant declines in mean BMD from baseline of 2.7% (LS), 4.1% 
(TH), and 3.9% (FN). Within 60 weeks of discontinuation of DMPA, 
mean LS BMD had returned to baseline levels, and by 240 weeks after 
DMPA discontinuation, the mean LS BMD was 4.7% above baseline. 
Although the mean TH and FN BMD values recovered to baseline val-
ues more slowly, by 240 weeks after the last DMPA injection these 
parameters had either recovered to baseline or increased. The authors 
concluded that BMD loss in female adolescents receiving DMPA for 
contraception is substantially or fully reversible in most girls following 
discontinuation of DMPA, with faster recovery at the LS than at the hip. 
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n cOMMEnTARy 

This large multicenter prospective study provides ad-
ditional reassuring evidence that contraceptive use of 
DMPA by adolescents is not associated with long-term 
adverse effects on bone mineral density in the majority of 
users. Although adolescents do lose bone during DMPA 
use, most of them rapidly regain bone after discontinua-
tion. The effects are similar to those expected following 
pregnancy and lactation. While these results are reassur-
ing that most adolescents can safely use this important 
contraceptive option, the clinician should be aware of the 
underlying issues to better explain the black box warning 
to potential users, community health groups, and other 
health care providers.

DMPA potently suppresses gonadotropins, leading not 
only to inhibition of ovulation, but also follicle growth. 
For women who have used DMPA for several years, se-
rum estradiol levels range between 10 and 92 pg/mL, with 
mean levels of about 40 pg/mL.1 Despite these low lev-
els of estradiol, hot flashes are a rare event, the vaginal 
epithelium typically remains moist and well rugated, and 
breast size does not decrease. However concerns about 
low levels of estrogen leading to suboptimal gains in bone 
density, particularly during adolescent growth, warrant 
careful investigation. Most studies in both adult and ado-
lescent women have documented a loss of bone density 
with long-term use.2 Since the teenage years represent a 
particularly important interval for development of peak 
bone mass, any long-term adverse effect could have sig-
nificant health effects in adulthood. Unfortunately, BMD 

is only a surrogate measure, and no studies have been 
conducted using fracture (the primary outcome of clinical 
interest) as an endpoint.

The study by Harel et al was originally proposed as 
a 7-year prospective non-randomized multicenter study 
comparing initiators of DMPA with other adolescents that 
were either sexually abstinent or using non-hormonal con-
traceptive methods. However, the baseline demographic 
characteristics and risk-related differences of the groups 
were (not surprisingly) substantially different, so this 
comparison was abandoned. DMPA use was discontinued 
after a maximum of 240 weeks of use to allow sufficient 
follow-up time to answer the question about reversibility 
of bone loss.3

Of the 389 adolescent girls enrolled in the study, 191 
received at least one injection of DMPA, and 98 contrib-
uted DEXA data after the end of treatment. There was no 
significant difference between the baseline characteristics 
of participants that provided follow-up data and those 
that did not. Overall, the mean baseline BMD Z-scores of 
participants were higher than the age-specific reference 
population. Most (57%) of the subjects received between 
5 and 16 injections, with about 19% receiving 17 or more 
and 24% receiving 4 or less shots. Tobacco and alcohol 
use were significantly correlated with longer-term use. 
Although none of the baseline characteristics of the study 
group was significantly associated with bone loss of 5% or 
more, this level of decline in BMD was positively linked 
with the number of DMPA shots (median, 13). Subjects 
losing > 8% of bone had lower baseline BMI than those 
losing < 5%. 

For the entire analysis population, the median number 
of DMPA injections was 9, and the mean BMD declines 
from baseline were 2.7% at the LS, 4.1% at the TH, and 
3.9% at the FN. It is reassuring to note that 84% of sub-
jects had a LS BMD that surpassed baseline at 240 weeks, 
with a mean increase in BMD of 4.7% at that site. Recov-
ery in the spine was observed in subjects that lost < 5% 
or ≥ 5% of BMD. Results at the hip are less reassuring; 
while recovery and positive gains were observed among 
subjects that experienced losses < 5% of BMD, those that 
experienced a loss ≥ 5% continued to register a > 4% de-
crease from baseline even after 240 months of follow-up. 
Subjects reporting adequate dietary calcium intake tended 
to have higher BMD levels than those that did not, but 
there was no significant effect of dietary calcium on BMD 
recovery.

While these results suggest that BMD is mostly revers-
ible in adolescent women receiving DMPA, I think it is 
naïve for clinicians to dismiss the issue as unimportant. 
To provide the best possible patient care, we need to ap-
ply an evidence- and population-based approach to health 
care on an individual level. The human genome project 
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places us at the cusp of personalized medicine. In the 
coming years we may have office tests at our disposal 
that will help us determine which of our patients using a 
combined hormonal method are at risk for a failure due to 
increased metabolism, or a blood clot due to poor metabo-
lism. We may also be able to predict the woman at risk for 
significant adverse events due to bone loss with DMPA. 
Until that day comes, we will need to rely on our clinical 
judgment.

For most adolescents, the benefits of DMPA use will 
clearly outweigh the risks, as pregnancy is a serious and 
likely outcome in sexually active teens using no method 
or non-hormonal methods of contraception. While DMPA 
is highly effective when used correctly and consistently, 
the failure with typical use is at least 3% and probably 
higher when method discontinuation is considered. A 
study by Goldberg et al found that almost 80% of women 
who started DMPA as their contraceptive method post-
abortion discontinued the method within a year, and more 
than 20% experienced a repeat unintended pregnancy.4 

Therefore, most teens will not be expected to continue 
with DMPA for multiple years of use and effects on bone 
become a moot point. In fact, we can expect more reliable 
protection from pregnancy if we can encourage more of 
our adolescent patients to accept long-acting methods that 
do not require frequent visits to the clinic, like the etono-
gestrel implant, LNG IUS, or copper IUD.

But what about the adolescent long-term DMPA user? 
I think that this study provides additional reassurance at 
least for the spine, but we should continue to follow the 
recommendations from the 2006 position paper of the So-
ciety for Adolescent Medicine5:
1. Continue prescribing DMPA to adolescent girls 

needing contraception with adequate explanation of 
benefits and potential risks.

2. Inform patients of the possible risk for bone loss.
3. Understand individual risk profile for osteopenia on 

DMPA.
4. Consider the inclusion of bone density monitoring if 

DMPA is the desired method and some particularly 
concerning conditions apply to a given patient.

5. Duration of use need not be restricted to 2 years.
6. Recommend a daily intake of 1300 mg calcium plus 

400 IU vitamin D and daily weight-bearing exercise 
to all adolescents receiving DMPA. 

7. Consider estrogen supplementation in those girls 
with osteopenia (or those who have not had DEXA 
but are at high risk for osteopenia) who are other-
wise doing well on DMPA and have no contraindica-
tion to estrogen.

To these I would add that there is no indication for rou-
tine DEXA screening.  n
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Making a Dent in  
Teen Pregnancy Rates
A b s t r A c t  &  c o m m e n t A r y 

By Alison Edelman, MD, MPH

Associate Professor, Assistant Director of the Family Plan-
ning Fellowship, Department of Obstetrics & Gynecology, 
Oregon Health & Science University, Portland

Dr. Edelman reports no financial relationship to this field of study.

Synopsis: Intrauterine devices appear safe in teenag-
ers and provide highly effective reversible contraception 
for a group that often faces challenges with medication 
adherence.

Source: Godfrey E, et al. Intrauterine contraception for adoles-
cents aged 14-18 years. Contraception 2010;81:123-127. 

This is a small u.s.-based clinical trial of 23 adoles-
cent women (ages 14-18) randomized to levonorg-

estrel-releasing vs Copper T intrauterine device (IUD). 
Teens were followed for a total of 6 months and the main 
outcomes included method continuation, adverse events, 
side effects, and satisfaction. Continuation rates were 
higher at 6 months for teens using the levonorgestrel-
releasing IUD (75% vs 45%), but sample sizes were too 
small to demonstrate a significant difference. Two Cop-
per T users experienced partial expulsions. The most fre-
quently reported side effects in both groups were bleed-
ing and pain. The majority of subjects reported they were 
“happy” or “very happy” with their IUD.
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n cOMMEnTARy 

Teens have sex, high fecundity, and often inconsistent 
use of less effective forms of contraception1 — yet we 
are surprised when they become pregnant “unexpectedly.” 
Some may even scold teens for their irresponsible behav-
ior, but how can we expect teens to be consistent con-
traceptive users when many adults cannot comply with 
a daily medication?2 This group is screaming out for a 
“forgettable”3 contraceptive method, or one that does not 
rely on compliance. However, many providers restrict the 
use of these methods in teenagers. 

What is this restriction based on? Adolescents and nul-
liparity are not listed as contraindications or precautions in 
the package inserts for either the levonorgestrel-releasing 
or the Copper T380A IUD.4,5 In fact, the Copper T380A 
even states that “safety and efficacy have been established 
in women over 16 years old.”5 

Are there any technical issues involved with IUD inser-
tion in adolescents? These are the most common concerns 
that I have heard:
• The uterus is too small: An IUD study of approxi-

mately 200 young women revealed a median uterine 
sound depth of 7 mm which is more than adequate to 
place an IUD.6

• The os looks too small to place an IUD: There is no 
evidence that appearance of the os correlates with 
IUD insertion difficulty.

• Teens won’t tolerate the insertion: Teens seem 
to tolerate insertion similarly to adults with 14% 
reporting “no pain,” 65% “mild to moderate,”  
and 21% “severe” pain.6,7

• IUDs cause PID: There is extensive published litera-
ture showing that PID rates are similar in non-users 
and users of IUDs.8

Is there any evidence to support IUD use in teens? Yes, 
and although there are fewer studies than we have for 
adult IUD users, the evidence is consistently positive,6,9 
echoing the results of Godfrey et al. Expulsion rates may 
be slightly higher, but it is unknown if this is related to 
age, nulliparity, or both. However, the contraceptive con-
tinuation rate of 73%-85% is almost twice that of con-
traceptive pills or injections, thus offsetting the expulsion 
rate. This recent study by Godfrey et al also demonstrates 
a positive experience for teen users of IUDs. With the U.S. 
teen pregnancy rate increasing for the first time in the last 
decade,10 we need to expand the type of highly effective 
contraceptive options offered to teens, like the IUD.  n
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Sonographic Prediction  
of Fetal Macrosomia
A b s t r A c t  &  c o m m e n tA r y

By John C. Hobbins, MD

Professor and Chief of Obstetrics, University of Colorado 
Health Sciences Center, Denver

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

Synopsis: The diagnosis of macrosomia by ultrasound 
tilts decision-making toward a higher rate of cesarean 
section. 

Source: Melamed N, et al. Sonographic prediction of fetal 
macrosomia. The consequences of false diagnosis. J Ultra-
sound Med 2010;29:225-230

The management of a patient with suspected fetal 
macrosomia remains an enigma. Not being able to 
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come up with a consistent plan of management for macro-
somia is compounded by our inability to reliably predict 
it. A group of investigators from Israel have recently at-
tempted to see what the downstream effect would be from 
false-positive and false-negative diagnoses of macrosomia 
by ultrasound-derived estimation of fetal weight (EFW).

They reviewed 4 years of data (2002-2006) from one 
hospital and concentrated on patients whose infants 
weighed between 3000 g and 4500 g. They then identi-
fied those who had EFWs done within 3 days of delivery 
(using the commonly used Hadlock formula, which incor-
porates the biparietal diameter, head circumference, ab-
dominal circumference, and femur length). Macrosomia 
was defined as an EFW of > 4000 g and false-negative 
(FN) and false-positive (FP) results were determined by 
whether the actual birth weight (BW) was above or below 
the 4000 g threshold. 

The authors chose a case-control approach to their 
analysis. Two hundred eighty-two patients whose EFWs 
were > 4000 g, but whose BWs were < 4000 g (FP) were 
matched against 1128 true-negative (TN) patients whose 
EFWs were < 4000 g and had infants who weighed  
< 4000 g (4:1 ratio). Also, 178 FN patients whose EFW 
was < 4000 g, but whose infant BWs were > 4000 g were 
matched against 352 true-positive (TP) patients (2:1 ra-
tio) whose EFW and BW were both > 4000 g. Outcomes 
included cesarean section rate (CSR), major perineal trau-
ma, 5-minute Apgar scores < 7, and neonatal trauma. 

There was a 2.5 times higher CSR in the FP group, 
but a higher rate of perineal and neonatal trauma in the 
FN group, mostly related to a higher rate of instrumental 
deliveries.

The authors then employed a different formula by Woo 
et al,1 which had been shown to have a better ability to 
predict macrosomia, to estimate the effect on outcomes 
using the same data set. As might be expected, they found 
that it decreased the FP rate but increased the FN rate. 
The authors estimated that the more accurate diagnosis 
of macrosomia would result in a 5% decrease in the CSR. 
However, the trade-off was that it could increase the rate 
of operative vaginal deliveries and, thereby, adverse peri-
natal outcomes. 

n cOMMEnTARy

There are scores of formulas in the literature to estimate 
fetal weight with various biometric parameters — some 
designed for smaller fetuses (SGA) and some for large-
for-gestational age (LGA) fetuses. Recently, investigators 
have added thigh circumference,2 cheek-to-cheek diam-
eter,3 as well as 3-D4 to the mix, with better results. Nev-
ertheless, these new wrinkles are somewhat cumbersome, 
and it remains to be seen whether they will catch on. 

The standard (Hadlock) formula used in this study has 

been imprinted into the software of virtually every ultra-
sound machine sold in the United States. Interestingly, 
of the variables used in most formulas, the abdominal 
circumference is the one that most appropriately reflects 
how beefy (or, for that matter, scrawny) a fetus is. Un-
fortunately, it is the one that is most difficult to measure 
accurately in very late pregnancy. Crowding results in 
compression of the abdomen in such a way as to make it 
difficult to trace the perimeter or, certainly, to fit it into an 
appropriate circle or ellipse. This is why these formulas 
are more accurate in assessing EFW in an SGA fetus at 
32 weeks than an LGA fetus at 38-39 weeks. Also, a 10% 
standard error of the method means ± 400 g in a 4000 g 
baby, compared with a ± 200 g splay in a 2000 g fetus. 
Lately, if we suspect macrosomia, we have chosen to do 
our EFW at 35-36 weeks and to project forward based on 
the fetal weight percentile. Best et al have found that by 
obtaining an EFW between 34 and 37 weeks and assum-
ing that future fetal weight gain would continue according 
to the same percentile profile, the factored EFW at birth 
was more accurate than an EFW obtained closer to deliv-
ery — especially in diabetics.5 

No matter how objective a clinician wishes to be, an 
ultrasound diagnosis of macrosomia shortens the fuse for 
doing a cesarean section. In one telling figure in the Is-
raeli paper, the reasons for doing a cesarean section were 
listed in the study groups. Whether the true birth weight 
was below or above 4000 g, those with EFW > 4000 g had 
higher rates of “failure to progress” or “arrested dilata-
tion” than those with similar birth weights but with EFW 
< 4000 g.

So, what is the solution? The “head in the sand” ap-
proach of eschewing any attempt at EFW would allow the 
clinician to choose the route of delivery based on clini-
cal acumen and intuition. On the other hand, an EFW ob-
tained by the most accurate approach, would add another 
dimension that could be balanced with other variables in 
the decision-making process. It would seem than an ul-
trasound diagnosis of macrosomia could be downplayed 
as the reason alone to do an early cesarean section, but 
could be weighted (no pun intended) more heavily in the 
decision as to whether to use forceps or to do a vacuum 
extraction. This should target more precisely the right pa-
tients for cesarean section, while diminishing perinatal 
morbidity.  n
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Special Feature
BRcA1/2 Mutations: 
Missed Opportunities 

By Robert L. Coleman, MD 

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

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

Synopsis: Patients referred and cared for with the 
diagnosis of ovarian cancer often had an accurate fam-
ily history documented in the medical record but were 
infrequently referred for genetics counseling despite 
having substantial risk (20%-25% probability) of car-
rying a mutation in BRCA1 or BRCA2. Over time, the 
proportion significantly increased; however, at study 
closure, less than half had been referred. 

Source: Meyer LA, et al. Evaluating women with ovarian can-
cer for BRCA1 and BRCA2 mutations: Missed opportunities. 
Obstet Gynecol 2010;115:945-952.

The primary objective of this retrospective study was 
to estimate the incidence of genetic counseling refer-

ral for ovarian cancer patients who were at high risk for 
carrying a mutation in BRCA1 or BRCA2. To do this, 
Meyer and colleagues evaluated all patients presenting at a 
comprehensive cancer center with the diagnosis of known 
or suspected ovarian cancer over a 9-year period. Patients 
meeting criteria for substantial risk (defined as a 20%-25% 
chance of carrying a BRCA mutation) were identified and 
the medical records reviewed for genetics counseling re-
ferral. In all, 3765 patients were seen over the study dura-
tion. On average, about 24% of the cohort met the criteria. 
The percent did not vary over the study duration. Howev-

er, the percentage of these patients who were referred for 
genetic counseling significantly increased from just 12% 
in year 1 to 49% at year 9. The median time to referral 
was > 3 years for the study population, but lessened each 
year of the study. Patients with a new diagnosis of ovar-
ian cancer and non-African-American women were more 
likely to be referred. Overall, 86% of women referred and 
recommended for testing had it performed; approximately 
half of the patients were BRCA1 or BRCA2 mutations 
carriers. Although family history was accurately detailed 
in the medical record, a substantial number of patients 
went unreferred for genetics counseling. Improvements in 
referral practices accompanied greater faculty awareness, 
intake questionnaires reflecting ACOG guidelines, and the 
development of an in-clinic referral service. 

n cOMMEnTARy 

Sophocles is credited with saying, “Look and you will 
find it — what is unsought will go undetected.” It is of 
little debate that developing a keen clinical index of suspi-
cion is one of the vital stepping stones to achieving expert 
clinical aptitude. Unfortunately, it appears the converse is 
not always true. While the axiom is clear and somewhat 
obvious, it appears the message is applicable to the prac-
tice of identifying at-risk individuals for BRCA mutation. 
In light of the potential for direct patient intervention, as 
well as the continued impact on at-risk family members, 
the stakes for identifying these individuals has never been 
higher. The manuscript highlights several pertinent and 
practical issues, which deserve further discussion and 
consideration.

Underutilized genetics counseling services for fam-
ily members. It has been extensively documented that 
both positive and negative results of genetics testing for 
an inherited malignancy have an emotional, financial, 
physical, and psychological impact for family members.1,2 
While it is easy to appreciate the impact a positive result 
could have on a young asymptomatic woman or man, 
particularly as they contemplate potential prophylactic 
interventional strategies, it can be equally devastating to a 
family member who tests negative or who carries an un-
informative, or previous undocumented mutation. These 
issues are among the many domains expert genetic coun-
seling brings to a blood test, which can be ordered in their 
absence. Fortunately, more and more centers are employ-
ing staff with expertise and time to discuss and explore 
these concerns. However, without referral, many of these 
interventions never take place. 

As highlighted in the paper by Meyer et al, a prospec-
tive strike was necessary to improve referral patterns at 
this major tertiary care cancer center. This first involved 
reviewing already established clinical guidelines (see Ta-
ble, page 15) and adding these questions to the intake form 
as patients presented to the center.3 The second was hav-
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ing a team in the clinic, available for both outpatient and 
inpatient referral. The long-term impact was a substantial 
increase in referral, but the rate of positive testing (nearly 
50%) suggests many continue to slip through. A striking 
observation in the study was that although there was a 
high degree of agreement between physician-documented 
and patient-reported family history at initial presentation, 
the median time until referral to genetic counseling for 
women at high risk of mutation was > 3 years. The au-
thors suggest these findings may result from the lack of a 
perceived benefit or clinical urgency by the patient due to 
lack of knowledge of these data. 

Clearly, as outlined below, this issue is changing and 
likely will bring to the forefront new therapeutic options. 
Still, it is recommended that affected individuals meeting 
criteria as potential mutation carriers be tested as a more 
focused, cheaper, and informative test can be offered to 
other family members.4 

New therapeutic opportunities for affected patients 
(and tumors?). In the September 2009 issue of OB/GYN 
Clinical Alert, I summarized a provocative study in BRCA 
mutations carriers treated with olaparib, which inhibits 
the DNA repair enzyme, poly ADP-ribose polymerase or 
PARP. The trial, published as a phase I trial in the New 
England Journal of Medicine, demonstrated tumor effi-
cacy in patients with platinum-refractory, -resistant, and 
-sensitive recurrent ovarian cancer with a very favorable 
toxicity profile.5 Since this report, a phase II study has 
also been presented, confirming the favorable therapeu-
tic index and a greater understanding has been made into 
the mechanisms of PARP inhibitor resistance, such as the 
appearance of reversion mutations, which restore normal 
BRCA protein function.6,7 Nevertheless, the identification 
of heightened specific tumor cell vulnerability to a com-
pound with otherwise little innate impact in the presence 
of a normal DNA reparative pathways (so called “syn-
thetic lethality”) has fostered robust clinical development. 
Indeed, despite the relatively small cache of potential can-
didates for PARP inhibitors, at least six pharmaceutical 
companies have launched clinical programs in breast and 
ovarian cancer patients to formally evaluate these com-
pounds for FDA registration. 

Epigenetic alterations expand indications of novel 
therapeutics. An interesting development over the last 
3 years has been the recognition that BRCA dysfunc-
tion can occur in tumor while the patient, themselves, 
have normal germline BRCA gene function. Preclinical 
models of this situation would suggest the PARP inhibi-
tors would be of clinical value.8,9 BRCA genes function, 
among other mechanisms, to repair double-strand DNA 
damage through a process called homologous recombina-
tion. Epigenetic changes, such as promoter methylation, 
appear to be present in about 15%-20% of high-grade se-
rous ovarian cancers from patients without germline mu-
tation. In this manner, tumor-associated BRCA dysfunc-
tion is likely to be represented by a spectrum of protein 
dysfunction. Currently, the critical level of dysfunction 
for which tumors become vulnerable to PARP inhibitors 
has yet to be elucidated. Challenging the situation further 
has been the need for fresh tumor tissue to do traditional 
quantifying measures of protein expression. Since tis-
sue from ovarian cancer patients is not freely available 
or attainable without some risk, this presents a clinical 
problem. Methods are currently being optimized, which 
may overcome this limitation, but, ultimately, the repre-
sentation of archival material to current tumor status will 
remain a concern. 

Another therapeutic approach attempting to leverage 
this pathway is pharmacologically to induce BRCA dys-
function. Several agents, such as the DNA-alkylators, are 
suspected to be able to induce homologous recombination 
deficits, which may augment the tumoricidal impact of 
PARP inhibitors. However, this hypothesis has yet to be 
directly confirmed in the clinic. Nevertheless, a random-
ized phase II trial of the nucleoside analogue, gemcitabi-
ne, and DNA-alkylating agent, cisplatin, in combination 
with a PARP inhibitor, BSI-201, demonstrated highly sig-
nificant clinical efficacy over the non-PARP inhibitor che-
motherapy arm in unselected patients with triple-negative 
(Her2/neu-negative, ER-negative, PR-negative) breast 
cancer.10 While this cohort of generally chemo-insensitive 
women is associated with BRCA1 deficiency, the trial 
demonstrates the potential of treating unselected patients 
who may benefit from this approach. 

A corollary to BRCA story may be relevant in another 
familial syndrome, the Lynch Syndrome. This disease, 
characterized by young age of colorectal (non-polyposis) 
cancer and also associated with other cancers including 
uterine cancer (nearly the same prevalence), small bowel 
cancer, and upper urinary tract cancer, is caused from an 
inherited mutation in one of several DNA mismatch re-
pair genes. A recent report suggests the concept of syn-
thetic lethality is present when tumor cells deficient in 
one of these genes is treated with agents targeting DNA 
polymerases (POL-beta and POL-gamma).11 Inhibitors of 
these genes already exist, such as vitamin K3 and zidovu-

Table. Risk	factors	associated	with	substantial	risk	(20%-25%)	
for	carrying	a	deleterious	mutation	in	BRCA1	or	BRCA2

• Women with a personal history of both breast and ovarian or 

primary peritoneal or fallopian tube cancer

• Women with ovarian cancer and who are of Ashkenazi Jewish 

ancestry

• Women with ovarian cancer and a first-, second- or third- 

degree relative with breast cancer at age 50 or younger or  

ovarian cancer at any age



16	 	 	 	 	 	 June	2010

To reproduce any part of this newsletter for  
promotional purposes, please contact:
Stephen Vance
Phone: 	 (800)	688-2421,	ext.	5511
Email:		 stephen.vance@ahcmedia.com

To obtain information and pricing on group  
discounts, multiple copies, site-licenses, or  
electronic distribution please contact:
Tria Kreutzer
Phone: 	 (800)	688-2421,	ext.	5482	
Email: 	 tria.kreutzer@ahcmedia.com

To reproduce any part of AHC newsletters for  
educational purposes, please contact:
The Copyright Clearance Center for permission
Email: 	 info@copyright.com
Website:  www.copyright.com
Phone: 	 (978)	750-8400

CME Questions
  5. An adolescent’s uterus is usually too small to place an IUD.

a. True
b. False

  6. Contraceptive continuation rates in teenagers are highest  
with:
a. IUD.
b. oral contraceptives.
c. medroxyprogesterone acetate injection.

  7. Which of the following is most appropriate?
a. EFW is most accurate in late pregnancy.
b. The femur length most accurately reflects fetal weight.
c. Perineal trauma occurs more frequently when the actual  

BW is 3500-4000 g.
d. An EFW > 4000 g tends to result in more diagnoses of  

“failure to progress.” 

  8. Which of the following factors reported by the authors  
decreased over the study’s duration?
a. Referral for genetics counseling
b. The median duration of time to referral
c. Prophylactic oophorectomy
d. The percentage of patients identified as at substantial  

risk for carrying a BRCA mutation

CME Objectives

Upon completion of this educational activity, partici-
pants 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-
effectiveness of new testing procedures in women’s 
health.

dine-TP. While it remains to be seen if this strategy will 
translate to the clinic, it is clear that correctly identify-
ing individuals and family members who harbor a risk for 
carrying a genetic mutation is a necessary first step.

The prospect for personalized cancer therapeutics in 
genetic mutation carriers has never been higher and the 
developing knowledge of cancer biology continues to 
pave this path. However, the fruits of this labor may be 
under-realized if we fail to identify these patients. The pa-
per by Meyer et al serves to remind us to be on our clini-
cal guard, utilizing and revising our resources to optimize 
care for these patients.  n
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In this issue: Fractures and bisphosphonate 
therapy, warfarin anticoagulation and influenza 
vaccine and cotrimoxazole, antiplatelet therapy 
with clopidogrel and aspirin, FDA Actions.

Bisphosphonates and atypical fractures
Atypical fractures of the femur have been linked 

with bisphosphonate therapy in several recent 
news stories. A recent industry-sponsored study 
looks to quell these concerns. Secondary analysis 
from three large randomized bisphosphonate tri-
als with more than 14,000 women showed that 
among 284 hip or femur fractures recorded, a 
total of 12 fractures in 10 patients were classified 
as occurring in the subtrochanteric or diaphyseal 
femur, a combined rate of 2.3 per 10,000 patient 
years. As compared with placebo, the relative haz-
ard ratio for the three trials did not meet statistical 
significance, although confidence intervals were 
wide. The authors conclude that the occurrence 
of fracture of the subtrochanteric or diaphyseal 
femur was very rare even among women who had 
been treated with bisphosphonates for as long as 
10 years (N Engl J Med; published on-line March 
24, 2010). An accompanying editorial published 
on-line at the same time by Elizabeth Shane, MD, 
Columbia University, acknowledges that despite 
excellent safety profiles, bisphosphonates have 
been associated with “atypical” fractures of the 
femur that occur with minimal or no trauma, gen-
erally affecting the proximal third of the femoral 
shaft. Most of these fractures have occurred in 
women on long-term alendronate therapy, occa-
sionally taken together with other antiresorptive 
drugs, corticosteroids, or proton pump inhibi-
tors. Shane points out that while these fractures 
represent concern, they are uncommon and actu-

ally occur more frequently in patients who are 
not on bisphosphonates. The results of this study 
“provide assurance that subtrochanteric fractures 
are extremely rare” and many more hip frac-
tures are “prevented by bisphosphonates than are 
potentially caused by the drugs.” Treatment with 
bisphosphonates up to 10 years is more effective 
than shorter-term treatment in preventing new ver-
tebral fractures and nonvertebral fractures, but she 
also suggests that patients should be considered for 
“drug holidays with careful observation” if they 
have been on long-term therapy.  n

Warfarin, flu vaccine, and cotrimoxazole
Anticoagulation with warfarin requires careful 

monitoring. Concomitant use of medications may 
result in changes in the international normalized 
ratio (INR), which may increase the risk of bleed-
ing or decrease the effectiveness of therapy. Two 
studies in the April 12 issue of Archives of Internal 
Medicine clarify the risk of two commonly used 
medications, influenza vaccine and the antibiotic 
trimethoprim-sulfamethoxazole. Patients on war-
farin have been told that they need careful moni-
toring after the influenza vaccine, although the 
effect is not clear. Some guidelines have suggested 
that flu shots prolonged INRs, while others sug-
gest the vaccine reverses the anticoagulation effect. 
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In this study, 104 patients on a stable warfarin 
regimen were randomized to receive influenza vac-
cine and subsequent placebo administration or 
vice versa. All patients were tested for coagulation 
variables and followed for clinical events. The 
influenza vaccine had no effect on anticoagula-
tion compared to placebo. There were no fatal or 
major bleeding events. The authors conclude that 
the influenza vaccine has no significant effect on 
INR values or warfarin weekly doses in patients 
on chronic warfarin therapy and that close moni-
toring of INR values after influenza vaccine is not 
required (Arch Intern Med 2010;170:609-616). 

Conversely trimethoprim-sulfamethoxazole 
(cotrimoxazole) may significantly prolong INRs 
with adverse clinical outcomes. In the popula-
tion-based, nested case-controlled study using 
health care databases in Canada, residents 66 
years or older who were treated with long-term 
warfarin were evaluated for upper gastrointes-
tinal (GI) tract hemorrhage. Of the more than 
134,000 patients on warfarin, 2151 patients were 
hospitalized for upper GI hemorrhage. Recent 
use of cotrimoxazole was almost four times 
more common in those hospitalized (adjusted 
odds ratio, 3.84; 95% CI, 2.33-6.33). The odds 
ratio for treatment with ciprofloxacin also was 
higher (1.94), but no significant association was 
observed with amoxicillin, ampicillin, nitrofuran-
toin, or norfloxacin. The authors conclude that 
among older patients receiving warfarin, cotri-
moxazole is associated with a significantly higher 
risk of upper GI tract hemorrhage. Ciprofloxacin 
was also associated with risk and whenever pos-
sible clinicians should prescribe alternate antibi-
otics in patients receiving warfarin (Arch Intern 
Med 2010;170:617-621).  n

Clopidogrel and aspirin
What is the optimal duration of dual antiplate-

let therapy with clopidogrel and aspirin in patients 
with drug-eluting stents? In previous studies, early 
discontinuation of dual antiplatelet therapy has 
been identified as a risk factor for late stent throm-
bosis. A new study seeks to determine whether 
dual antiplatelet therapy for more than 1 year 
is of value. In a study that merged data from 
two concurrent randomized, clinical trials, 2701 
patients who had received drug-eluding stents and 
had been free of major adverse cardiac events, 
cerebrovascular events, or major bleeding for a 
period of at least 12 months were randomized to 
receive clopidogrel plus aspirin or aspirin alone. 
The primary endpoint was a composite of myocar-

dial infarction (MI) or death from cardiac causes. 
The cumulative risk of the primary outcome at 2 
years was 1.8% with dual antiplatelet therapy as 
compared with 1.2% with aspirin monotherapy 
(hazard ratio, 1.65; 95% confidence interval, 0.80-
3.36; P = 0.17). The individual risks of MI, stroke, 
stent thrombosis, need for repeat revasculariza-
tion, major bleeding, and death did not differ sig-
nificantly between the two groups. However, there 
was a trend toward higher risk for these outcomes 
in the dual therapy group (P = 0.051 for MI, 
stroke, or death from any cause; P = 0.06 for MI, 
stroke, or death from cardiac cause). The authors 
conclude that use of dual antiplatelet therapy  
for longer than 12 months is not more effec-
tive than aspirin alone in patients who have 
received drug-eluding stents (N Engl J Med 2010;
362:1374-1382).  n

FDA Actions
Rifaximin, Salix Pharmaceutical’s minimally 

absorbed (nonsystemic) oral antibiotic has been 
approved to reduce the risk of recurrent hepatic 
encephalopathy in patients with advanced liver 
disease. Rifaximin was previously approved to 
treat traveler’s diarrhea. The drug, which is taken 
orally twice a day, appears to reduce ammonia 
levels by reducing gut flora. It is marketed as 
Xifaxan®.

The FDA has approved Pancreaze, a new pan-
creatic enzyme product for patients who do not 
produce enough pancreatic enzymes (due to cystic 
fibrosis, chronic pancreatitis, pancreatic surgery, 
etc.). Pancreaze is the third approved pancreatic 
enzyme product on the market after Abbott’s 
Creon® and Eurand’s Zenpep®. The approval coin-
cides with the FDA’s deadline to cease marketing 
unapproved pancreatic enzyme products that have 
been available for many years. In October 2007, 
the FDA announced a deadline of April 28, 2010, 
after which time unapproved products would no 
longer be available.

The FDA has approved the first generic version 
of the popular antihypertensive losartan (Cozaar®) 
as well as the combination of losartan and hydro-
chlorothiazide (Hyzaar®). This represents the 
first generic angiotensin receptor blocker on the 
market, a development that has been anxiously 
awaited by consumers. Losartan carries a boxed 
warning against using the drug during pregnancy. 
Generic losartan is available in 25 mg, 50 mg, and 
100 mg strengths, while losartan/hydrochlorothia-
zide is available in 50 mg/12.5 mg, 100 mg/12.5 
mg, and 100 mg/25 mg strengths.  n


