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Posterior Tibial Nerve Stimulation 
Works for Overactive Bladder

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, Departments of Obstetrics and Gynecology, Vanderbilt 
University School of Medicine, and Meharry Medical College, Nashville

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

Synopsis: Posterior tibial nerve stimulation is effective 
treatment for overactive bladder in patients who fail anticholinergic 

medication, with most patients improving within 6 weeks.

Source: Leong FC, et al. Posterior tibial nerve stimulation in patients 
who have failed anticholinergic therapy: Efficacy and time to response.  

Female Pelvic Med Reconstr Surg 2011;17:74.

In a retrospective chart review at a single university urogynecol-
ogy practice between 2000 and 2009, the authors identified 197 pa-

tients who underwent posterior tibial nerve stimulation (PTNS) after 
failing medical therapy for overactive bladder (OAB) with anticho-
linergic medication. Exclusion criteria included patients with primary 
pelvic pain, interstitial cystitis, detrusor hyperreflexia, incomplete 
bladder emptying, and either successful or lack of anticholinergic 
therapy. All patients had significant urgency, frequency, and nocturia. 
All patients had to have failed one or more anticholinergic agent that 
had been taken for a month or longer. Any patient who continued to 
complain of urgency, frequency, and/or nocturia despite oral medica-
tion was offered PTNS treatment in the form of weekly sessions. The 
inclusion requirements of a minimum of a month of treatment of at 
least one anticholinergic medication were used to ensure that medical 
treatment was truly inadequate. Ultimately 141 patients met criteria 
for inclusion in the study. The mean number of medications tried was 
2.5. The median week for improvement as reported by the patients 
varied for different symptoms: frequency (7 weeks), urgency and urge 
incontinence (6 weeks), and nocturia (5 weeks). Ninety-five (67.4%) 
patients were satisfied with their improvement in OAB symptoms us-
ing PTNS. 
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n COMMENTARY 

I’ll bet that if you’ve been listening to your patients, 
you’ve been hearing about overactive bladder. I also bet 
that if you’ve been asking patients who don’t specifically 
complain of urgency, frequency, and nocturia, that they 
have been saying things like “Yeah, I have that. It bothers 
me, but I just thought that was normal.” It is estimated 
that OAB occurs in one out of six adults. Treatments ex-
cluding oral medication include pelvic floor training, re-
striction of dietary fluids, and avoidance of food irritants. 
Even though multiple medications are now available (e.g., 
Ditropan, Detrol, Vesicare, Enablex, Sanctura, Toviaz, 
and Gelnique), adverse effects or lack of efficacy limit 
their use. So that’s where PTNS comes into play.

Available since 2000, it can be used alone or as an ad-
junct to medical therapy. Also known as Urgent PC, the 
devices are manufactured by Uroplasty, Inc. The proce-
dure is simple enough: A 34-gauge needle electrode is 
inserted into the leg approximately 5 cm superior to the 
lateral malleolus directed cephalad at a 60-degree angle. 
The ground electrode is placed on the ipsilateral instep. 
Amplitude of the stimulus is increased until there is a 
motor response (great toe plantar flexion). The treatment 
lasts 30 minutes and is repeated weekly. 

The purpose of reviewing this abstract isn’t because it’s 
great science (since it’s a retrospective review, the study 
design is flawed), or because office Urgent PC is lucrative 
(it is both codeable and reimburseable), or because Urgent 
PC will radically change your management of OAB (be-
havioral and medical management approaches still make 

more sense as first-line therapies). I chose to review this 
article because it’s another “arrow” in your “quiver” of 
OAB treatments. PTNS isn’t for every patient with OAB, 
but it appears to have benefit for women who either fail 
medical therapy or have need for improvement beyond 
what the various medications offer. I don’t know about 
you, but I really get a kick when a patient who is initially 
a tough diagnostic and/or therapeutic challenge tells me 
that she didn’t think she’d ever feel this good again or that 
she had given up hope until we found an effective treat-
ment for her symptoms.

(This kind of reminds me of why we all went to medi-
cal school in the first place)   n

IUDs and Cervical Cancer 
Risk
A B S T R A C T  &  C O M M E N T A R Y

By Jeffrey T. Jensen, MD, MPH

Synopsis: In a large pooled analysis, the ever-use of an 
intrauterine device was associated with a 45% reduc-
tion in the risk of cervical cancer. 

Source: Castellsague X, et al. Intrauterine device use, cervical 
infection with human papillomavirus, and risk of cervical can-
cer: A pooled analysis of 26 epidemiological studies. Lancet 
Oncol 2011;12:1023-1031. PMID:21917519.

The investigators performed a pooled analysis of indi-
vidual data from two large studies by the International 

Agency for Research on Cancer (IARC) and Institut Cata-
là d’Oncologia (ICO) research program on human papil-
lomavirus (HPV) and cervical cancer. The results from 10 
case-control studies of cervical cancer conducted in eight 
countries (2205 women with cervical cancer and 2214 
matched control women without cervical cancer) and 16 
HPV prevalence surveys of 15,272 healthy women from 
the general population in 14 countries were separately 
analyzed. In both groups, information on intrauterine de-
vice (IUD) use was obtained by personal interview. HPV 
DNA was tested by PCR-based assays. The primary out-
come was the association between IUD use, cervical HPV 
DNA, and cervical cancer. After adjusting for relevant co-
variates (including cervical HPV DNA and number of pre-
vious Pap smears), a strong inverse association was found 
between ever use of IUDs and cervical cancer (odds ratio 
[OR] 0.55; 95% confidence interval [CI] 0.42–0.70). The 
protective association was noted for both squamous cell 
(OR 0.56; CI 0.43-0.72) and adenosquamous cell (OR 
0.46; CI 0.22-0.97) carcinoma. In contrast, there was no 
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significant relationship between IUD use and detection of 
cervical HPV DNA (OR 0.68; CI 0.44-1.06). The authors 
concluded that IUD use might act as a protective cofactor 
in cervical carcinogenesis and postulated that enhanced 
cellular immunity triggered by the device might be one of 
several mechanisms that could explain the findings.

n COMMENTARY

Like many of you, I am guilty of having harmed wom-
en in the past through Pap smear testing. Until recently, 
the strategy for cervical cancer prevention may have done 
more harm than good, as we screened young women soon 
after the onset of coital activity, and treated low-level 
HPV infection with ablative or excisional therapy. More 
significantly, we held women hostage to Pap testing in 
exchange for hormonal contraception, due to unsupported 
beliefs that oral contraceptives and other hormonal meth-
ods were associated with the development of cervical can-
cer. Fortunately, we now understand that cervical cancer 
is caused by the human papilloma virus, and recent guide-
lines (reviewed in the February 2010 issue of OB/GYN 
Clinical Alert) no longer recommend screening women 
under age 21, and incorporate the use of DNA testing for 
high-risk HPV types. However, since so much effort is 
spent on evaluating potential health risks of contracep-
tives, it is always useful to highlight benefits. 

The IUD is enjoying a much-deserved renaissance due 
to the availability of two highly effective medicated sys-
tems in the United States. The copper and levonorgestrel 
systems are important and highly acceptable long-acting 
reversible methods suitable for use in both parous and 
nulliparous women. Less well-known by providers and 
patients are some of the established non-contraceptive 
benefit of intrauterine contraception. These include a re-
duction in risk of endometrial cancer for both the levo-
norgestrel1 and copper devices.2 While the hormonal ac-
tion of levonorgestrel provides a mechanism for the LNG 
IUS, the mechanism of protection for copper devices has 
not been established. Now we see new evidence that sup-
ports an almost 50% reduction in the risk of cervical can-
cer associated with IUD use. Although the current study 
did not stratify the results by IUD type, most of the de-
vices were probably copper as the data were collected in 
many developing countries. 

The new results by Castellsagué et al suggest that lo-
cal inflammatory effects may activate the immune system 
to increase clearance of abnormal cells with oncogenic 
potential. Several findings demonstrate this effect: 1) IUD 
use (current or past) was associated with a reduction in the 
risk of cervical cancer, but not in the risk of HPV infec-
tion; 2) There was no durational effect, that is no increase 
in protection with greater duration of IUD use; and 3) A 
reduction was seen with both squamous and adenosqua-
mous cell cancers.

One explanation may be that mechanical factors as-
sociated with insertion serve to activate an immune re-
sponse that clears abnormal cells. Obviously, this is just a 
hypothesis that needs to be tested through well-designed 
clinical trials. While other explanations not evaluated in 
this study must be considered, since there was no associa-
tion between IUD use and high-risk HPV infection, it is 
unlikely that differences in sexual behavior explain the 
results. 

At this point, we can feel confident that IUD use does 
not increase the risk of cervical cancer, and likely reduces 
the risk through an unknown mechanism. This is good 
news for women and another reason to recommend these 
highly effective methods.   n

References
1. Varma R, et al. Non-contraceptive uses of levonorg-

estrel-releasing hormone system (LNG-IUS)—A system-
atic enquiry and overview. Eur J Obstet Gynecol Reprod 
Biol 2006;125:9-28.

2. Curtis KM, et al. Neoplasia with use of intrauterine 
devices. Contraception 2007;75:S60-S69.

Cytomegalovirus  
in Pregnancy 
A B S T R A C T  &  C O M M E N T A R Y

By John C. Hobbins, MD

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

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

Synopsis: In 528 women who were infected with CMV 
at various times before and during pregnancy, fetal 
transmission was the least in the preconception and 
periconception period. 

Source: Feldman B, et al. Pregestional, perigestional, and ges-
tational primary maternal CMV infection: Prenatal diagnosis in 
508 pregnancies. Am J Obstet Gynecol 2011; 205:342 e1-6.

Dealing with cytomegalovirus (cmv) can be vexing 
for everybody involved, but a recent paper may help 

with the management and counseling of patients infected 
with this virus at different times before and during preg-
nancy. Feldman et al studied 580 pregnant patients who 
were diagnosed with seriologic evidence of CMV infec-
tion. Patients were broken up into five groups depending 
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on when the infection occurred: preconception (before 
8 weeks prior to conception), periconception (within 8 
weeks prior to and 6 weeks after conception), first trimes-
ter, second trimester, and third trimester. There were 16 
twin pregnancies included in the study, bringing the total 
number of fetuses to 524. Specifically, there were 97, 130, 
152, 100, and 29 patients in the above chronological cat-
egories, respectively.

Amniocenteses were performed in all women after 21 
weeks and after at least 7 weeks post sero-conversion. The 
amniotic fluids were tested for CMV by polymerase chain 
reaction (PCR). All pregnancies were monitored with ul-
trasound and all newborns were carefully evaluated for 
signs of sequelae.

There was no transmission of the virus in the pre-con-
ception group, only 4.6% in the peri-conception group, 
34.8% in the first trimester, 42% in second trimester, and 
58% in the third trimester groups. There were 45 infected 
infants born alive, none were symptomatic at birth. In the 
third trimester group, there were no ultrasound signs of 
CNS involvement before birth, and all infants appeared 
normal at 18 months of age.

The authors concluded that CMV infection prior to 8 
weeks of conception does not result in transmission of the 
virus and that peri-conception infection up until 6 weeks 
of gestation had less than a 5% chance of fetal transmis-
sion. First and second trimester exposure could have an 
effect on the 30-40% of fetuses in whom the virus was 
found. However, although there was a high transmission 
rate in the third trimester, none of the infants appeared to 
be affected by the CMV.

n COMMENTARY

The emergence of this paper coincided with a nitty 
counseling dilemma we had regarding a patient who ap-
peared in the second trimester with an elevated sequential 
screen for Down syndrome. At 21 weeks, the fetus was 
noted to be small for dates and had a few soft markers for 
Down syndrome, including echogenic bowel. When the 
amniocentesis was productive of normal chromosomes, 
we screened her for cystic fibrosis—which was negative. 
At the time of her follow-up ultrasound examination, the 
fetus showed adequate growth, but the bowel remained 
weakly echogenic. Reaching a bit, we did an infectious 
workup. The CMV IgG was strongly positive and the IgM 
was at the laboratory’s threshold of normal. We repeated 
the titer and the IgM was then solidly negative. We resur-
rected the frozen amniotic fluid sample and tested the su-
pernatant for CMV with PCR. This was negative. We also 
did avidity testing on the patient's blood, which returned 
as “high,” suggesting a non-recent infection.

The above paper helped us to counsel this couple that 
the likelihood of their baby being affected by CMV was 

remote based on the premise that the time of exposure 
was pre- or, at worst, peri-conception.

The finding that triggered this diagnostic saga was 
echogenic bowel. In the vast majority of cases, this is a 
normal variant and commonly occurs when fetuses swal-
low particulate material in the amniotic fluid that light up 
the bowel. Sometimes they are heme pigments which can 
be linked to an episode of first or second trimester vaginal 
bleeding. However, it can be a marker for aneuploidy, cys-
tic fibrosis, or even early IUGR (especially when coupled 
with high hCG or inhibin-A). A lesser possibility is CMV, 
and, in this case, I think the finding was unassociated with 
this condition. In fact, isolated echogenic bowel is so 
common and, in our experience, so rarely associated with 
CMV, that we often will not test for it.   n

Risk of Vaginal Cuff  
Dehiscence in Minimally  
Invasive Hysterectomy
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, Departments of Obstetrics and  
Gynecology, Vanderbilt University School of Medicine,  
and Meharry Medical College, Nashville

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

Synopsis: Transvaginal cuff closure is associated with 
a three-fold reduction in the risk of dehiscence when 
compared to laparoscopic suturing and a nine-fold 
reduction when compared to robotic suturing.

Source: Uccella S, et al. Vaginal cuff closure after minimally 
invasive hysterectomy: Our experience and systematic review 
of the literature. Am J Obstet Gynecol 2011 [Epub ahead of 
print].

In the initial phase of data collection, the authors 
identified two vaginal cuff dehiscences out of 665 total 

laparoscopic hysterectomies with transvaginal cuff clo-
sure (0.3%). An exhaustive literature search of 57 cohort 
studies reporting 13,030 endoscopic hysterectomies re-
vealed a vaginal dehiscence rate of 0.18% when the cuff 
was closed transvaginally, which was significantly better 
than laparoscopic closure (0.64%; odds ratio [OR] 0.28; 
95% confidence interval [CI] 0.12-0.65) as well as robotic 
closure (1.64%; OR 0.11; 95% CI 0.04-0.26). In addition, 
laparoscopic closure carried a lower risk of cuff disruption 
than robotic closure (OR 0.38; 95% CI 0.28-0.6).  
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n COMMENTARY

OK, I admit … this is not great science. It’s not a pro-
spective, randomized trial. Cuff closure techniques were 
not standardized. There was no control over the experi-
ence of the surgeons. However, this is real clinical medi-
cine. This is potentially what each of us is dealing with 
every time we go to the operating room. It addresses 
something that we have all talked about and even possibly 
experienced. The authors give us good food for thought.

First, it should be acknowledged that we’re talking 
about an infrequent, even rare, occurrence. However, it 
is important to consider that the incidence of cuff dehis-
cence was significantly increased when it was performed 
laparoscopically and more so when it was done via the 
robot. As these new surgical techniques are embraced, we 
can’t and shouldn’t ignore this phenomenon, which ap-
parently has come along with the new technology.

To fix the problem, we need to recognize what causes 
it. Therein is the dilemma … the real cause is not well 
recognized. Several explanations have been offered, none 
of which has been studied in a systematic fashion. Since 
the authors performed the hysterectomies as total laparo-
scopic procedures (TLH) and only closed the cuff via the 
vagina, it seems that TLH is not the underlying risk factor. 
It appears to be the route and/or technique of closure.

Could it be the increased thermal tissue damage creat-
ed by the electrocautery used for the colpotomy? Maybe.

Could it be that knots tied manually in a vaginal clo-
sure are more reliable than those tied via laparoscopic or 
robotic techniques? Maybe.

Could it be that the tension in the knots tied by hand is 
greater? Maybe.

Could it be that laparoscopic visualization magnifies 
the view such that there is insufficient tissue included in 
the suture? Maybe.

The authors point out an interesting offshoot of these 
findings. If one assumes that the laparoscopic knot-tying 
is a difficult skill to master, wouldn’t it make sense to just 
routinely close with a vaginal approach? Maybe.

Some of you are already thinking to yourselves, “Hey, 
what about the newer approaches to cuff closure like 
barbed suture? Why not do a double layer closure?” In-
deed, those are questions that should be considered, and 
hopefully answered.

Will those and other queries be addressed by gyneco-
logic surgeons looking for a truly better mousetrap? Can 
Level I data be generated so that we can be guided in our 
clinical decision-making? Maybe.

Until the answers are forthcoming, each of us should 
commit to practicing evidence-based medicine by reading 
the best literature on newest developments, using tech-
niques that maximize safety for the patient, and exercis-
ing caution in the surgical arena.   n

Hot Flash Treatment: 2011
A B S T R A C T  &  C O M M E N T A R Y

By William B. Ershler, MD

INOVA Fairfax Hospital Cancer Center, Fairfax, VA

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

This article originally appeared in the December issue of Clinical Oncology 
Alert. At that time it was peer reviewed by V. R. Veerapalli, MD, Staff Clini-
cian, INOVA Fairfax Cancer Center, Falls Church, VA. Dr. Veerapalli reports 
no financial relationships relevant to this field of study.

Source: Boekhout AH, et al. Management of hot flashes in 
patients who have breast cancer with venlafaxine and clinidine: 
A randomized, double-blind, placebo-controlled trial. J Clin 
Oncol 2011;29:3862-3868. 

Hot flashes occur as a common consequence of breast 
cancer therapy and are quite debilitating for some. 

Whereas the single most effective treatment is estrogen, 
this approach is contraindicated in the setting of breast 
cancer and thus alternative, non-estrogenic approaches 
have been investigated. Boekhout and colleagues from the 
Netherlands undertook a double-blind, placebo-controlled 
randomized trial to compare the efficacy of venlafaxine 
(Effexor®), clonidine, or placebo in reducing average dai-
ly hot flash scores over 12 weeks of treatment. 

For this, 102 patients with a history of breast cancer 
who had been experiencing at least two hot flashes daily 
were randomly assigned (2:2:1) to venlafaxine 75 mg, 
clonidine 0.1 mg, or placebo daily for 12 weeks. Patients 
were stratified by age (< 35, 36-50, or > 51 years), dura-
tion of complaints (> 9 months or < 9 months), concur-
rent endocrine therapy (yes or no), and previous chemo-
therapy (yes or no). Questionnaires at baseline and during 
treatment assessed daily hot flash scores, sexual function, 
sleep quality, anxiety, and depression. 

After 12 weeks, a total of 80 patients were evaluable 
for the primary endpoint. During week 12, hot flash scores 
were significantly lower in the clonidine group vs place-
bo (P = 0.03); for venlafaxine vs placebo, the difference 
was borderline not significant (P = 0.07). However, hot 
flash scores were equal in the clonidine and venlafaxine 
groups. Over the course of 12 weeks, the differences be-
tween both treatments and placebo were significant (P < 
0.001 for venlafaxine vs placebo; P = 0.045 for clonidine 
vs placebo). Frequencies of treatment-related adverse 
effects of nausea, constipation, and severe appetite loss 
were higher in the venlafaxine group. 

n COMMENTARY 

Both venlafaxine and clonidine previously had been 
shown to be effective in ameliorating hot flashes,1-3 and 
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it was hoped that this trial comparing the two drugs (or 
placebo) over 12 weeks would prove one drug superior. 
However, what it showed was that both drugs essentially 
were comparable but that toxicity was somewhat greater 
with venlafaxine. Venlafaxine produced a more prompt 
response, but by week 12, hot flashes were fewer in those 
receiving clonidine. As articulated in the accompanying 
editorial,4 the study was insufficiently powered to differ-
entiate the two drugs. By the editorialists’ calculations, 
somewhat more than 150 patients in each of the treat-
ment arms would be required to have a reasonable chance 
(80%) to detect a difference if it were there. Another 
concern was that the venlafaxine starting dose (75 mg) is 
higher than currently recommended (37.5 mg/day, with 
escalation as tolerated).

Clinicians encounter patients with hot flashes com-
monly. Venlafaxine and clonidine are two on the list of 
several (also paroxetine, citalopram, devenlafaxine, ga-
bapentin, pregabalin to name others). None has risen to 
the top as most efficacious. Dr. Loprinzi and his group at 
the Mayo Clinic have recommended that a non-hormonal 
approach start with an antidepressant (e.g., venlafaxine 
or devenlafaxine) and proceed to one of the antiseizure 
drugs (e.g., gabapentin) as second line, and that clonidine 
be used as third line.4 

In addition to defining the optimal first approach, a 
number of questions regarding hot flash management are 
still unanswered. These include whether treatment should 
be different for those experiencing hot flashes but with 
no history of breast cancer, or for women who are cur-
rently taking tamoxifen? Furthermore, should the same 
approach be used for the management of hot flashes in 
men undergoing androgen-ablation therapy for prostate 
cancer? Although there are notable gaps, the data would 
currently suggest there are enough similarities to embark 
on similar approaches for both men and women.5   n

References
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Special Feature

Deciphering the Clues that 
Make Cancer…‘Cancer’
By Robert L. Coleman, MD

Professor, University of Texas; M.D. Anderson Cancer  
Center, Houston
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Synopsis: The Cancer Genome Atlas is an ambitious 
collaborative project aiming to sequence the genome of 
cancer. The initial output has already demonstrated 
the extreme heterogeneity of different primary tumors, 
opened new avenues of therapy, and described insights 
into the origins of disease. Clues to the functional 
consequences of these molecular aberrations are coming 
to light providing a new understanding as to the “why” 
this disease behaves as it does.  

Sources: Cancer Genome Atlas Research Network. Integrated 
genomic analyses of ovarian carcinoma. Nature 2011;474:609-
615. Nieman KM, et al. Adipocytes promote ovarian cancer 
metastasis and provide energy for rapid tumor growth. Nature 
Med 2011;17:1498-1503.

The cancer genome atlas research network (tcga) 
is an open-sourced multi-institutional collaborative 

charged by the National Cancer Institute (NCI) and the Na-
tional Human Genome Research Institute effort to explore 
the molecular aberrations of cancer to better understand 
the disease and identify new treatment approaches. Given 
its poor prognosis and stagnant treatment outcomes, high-
grade serous ovarian cancer was one of the original three 
cancers to undergo systematic and comprehensive genom-
ic characterization utilizing innovative technologies. The 
tumors were well annotated as to their origin, treatment 
history, and clinical characteristics (such as surgical cy-
toreduction outcome, response to therapy, and survival). 
From the tumor specimens, genomic and epigenomic (ac-
quired) alterations were catalogued using high-throughput 
technology. The ovarian cohort included 489 samples. As 
appreciated previously, mutations in the housekeeping tu-
mor suppressor gene, P53, represented nearly all tumors 
(96%). Low-prevalence but noteworthy somatic mutations 
included BRCA 1 & 2, RB1, CDK12, and NF1. Subtypes 
of this histology were clearly evident and impacted sur-
vival; importantly, defects in homologous recombination 
represented half of the cases. These classifications better 
help to stratify patients with the same histology into dif-
ferent prognostic and therapeutic cohorts. The enduring 
return from the TCGA project is its searchable database of 
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the tumor genome, which provides an avenue to explore 
new hypotheses of this cancer’s driving pathophysiology.

One nearly universal characteristic of advanced stage 
ovarian cancer is omental metastases. It is often the larg-
est volume of tumor in patients when the diagnosis is 
made, yet there is little understanding as to why this oc-
curs. To explore whether omental metastases are a ran-
dom or a tropic event, a detailed preclinical examination 
was focused on the omental adipocyte. The series of in 
vitro and in vivo experiments demonstrated that omen-
tal adipocytes promote homing, migration, and invasion 
of ovarian cancer cells and that adipokines, including in-
terleukin-8 (IL-8), mediate these activities. Omental adi-
pocytes also act as an energy source for cancer cells by 
directly transferring lipids. In addition, a specific protein 
(fatty acid-binding protein 4, FABP4) appears to regulate 
this process and is activated at the tumor-adipocyte in-
terface. Blocking FABP4 drastically impairs metastatic 
tumor growth, suggesting its central role in the tumor mi-
croenvironment. This novel target represents not only a 
key piece to the puzzle of why omental disease occurs, 
but also, a new therapeutic avenue with tumor selectivity 
and prevention potential.

n COMMENTARY 

“The beginning of knowledge is the discovery of some-
thing we do not understand.”

— Frank Herbert
Several years ago during a counseling session with an 

ovarian cancer patient and her family, a concerned sibling 
asked, “Is this cancer genetic?” Before I could address 
the nuances of “familial cancer” and tumor biology, the 
patient responded saying, “Sis, all cancer is genetic!” In-
deed, it is really only of late that the truth of that statement 
is being fully appreciated. 

I’ve taken the liberty of drawing attention to two papers 
that provide some of the background to which the mys-
teries of ovarian cancer biology are being unraveled. The 
first is the long-awaited initial publication from the TCGA 
effort. As mentioned, the NCI commissioned this colossal 
effort more than 5 years ago, bringing together scientists 
and clinicians from multiple academic centers and indus-
try with expertise in genomic laboratory investigation, 
statistical methodology, tissue procurement, and disease 
treatment to “crack the code” of ovarian cancer. The ap-
proach was straightforward, but it required a “divide and 
conquer” collaborative effort. Every aspect of the multi-
tudes of investigative technologies being employed had to 
be vetted and validated. The clinical annotation needed to 
be equally precise, because the endpoint of a binomial or 
continuous variable was often the discriminating factor in 
analysis. This became really important to pose a question 
such as, “What genes are differentially expressed when 

a tumor is resistant to chemotherapy?” Or, “What is dif-
ferent about patients who never recur after primary ther-
apy as opposed to those who never responded in the first 
place?” The answers to these types of questions provide 
clues to understanding biology, and allow focused devel-
opment of treatments so it is much less random. 

Anticipation for the data emerging from this initial 
publication in the cancer world was not dissimilar to that 
experienced by NASA engineers awaiting first pictures 
of the Martian surface. A good appreciation of what they 
expected to see had been amassed from reconnaissance 
probes, but to see the detail provided by the Mars Rover 
brought a whole new level of understanding, and as has 
been the case since, new hypotheses of the planet’s dynam-
ic processes. One of the great surprises from the ovarian 
cancer data set, particularly as compared to glioblastoma 
multiforme undergoing the same analytical assessment, 
was the widespread instability seen in the genome. Nearly 
every chromosome has some gene or sets of genes that 
are either lost or amplified. It looks nearly random. How-
ever, in this chaos, there were four distinct “signatures” 
of biology (differentiated, immunoreactive, mesenchy-
mal, and proliferative) that help to categorize different 
tumors, and for all intents and purposes, look identical to 
the eye. Analysis of survivorship among these signatures 
helps to explain why some patients do relatively well, and 
others do not, despite being similar clinicopathologically 
(age, grade, stage, surgery result, and chemotherapy use), 
and importantly, new therapeutic targets not previously 
known. While the lab-to-patient pathway can be some-
what long and besieged with frequent setbacks and tan-
gents, one of the unique observations from the TCGA was 
the frequent observance of somatic alteration in the genes 
governing homologous recombination. This high-fidelity 
reparative pathway of DNA damage is a primary survival 
technique of cancer cells being attacked by certain types 
of chemotherapy. The knowledge that nearly half of high-
grade ovarian cancers have a deficiency of this pathway 
indicates that the tumor cells are using other lower fidel-
ity pathways to survive.1 One dominant pathway is PARP. 
Readers of OB/GYN Clinical Alert may recognize this en-
zyme and the class of inhibitors targeting PARP, because 
they have recently demonstrated single agent activity in 
women with recurrent disease, and prevented the recur-
rence of treated disease in others.2,3 It can be anticipated 
that the number of new treatment approaches individual-
ized to specific tumors will be in our future as this data is 
more thoroughly interrogated. 

The second paper, through a series of elegantly con-
structed experiments, helps to explain the mechanism be-
hind a feature of ovarian cancer well known to anyone 
who’s operated on a patient with the disease: omental 
caking. Most textbooks will describe the phenomena as 
a principle and often-seen characteristic of the disease 
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at presentation.4 It is also frequently cited as the source 
for ascites and a rationale for cytoreduction, because the 
largest extra-ovarian tumor collection is usually housed 
there.5-7 I recall frequently explaining to the patient, train-
ees, and colleagues that the propensity of implantation 
in the omentum is due to its large surface area, its rich 
blood supply, and its function in peritoneal fluid dynam-
ics. However, the relative lack of implants on a similarly 
large surface area, the intestinal mesentery, suggests my 
explanation is incomplete. The paper by Nieman and col-
leagues clearly demonstrates that omental fat cells are 
unique and instrumental in driving the tropism of ovarian 
cancer cells to the organ. Not only do the omental fat cells 
draw ovarian cancer cells to them by secreting an impor-
tant cytokine (IL-8), they also provide nutrition (lipids) 
and support for the mass to grow and spread. A critical 
feature in this process is expression of the FABP4 gene, 
which goes into “overdrive” when the two cell types meet 
up. When omental adipocytes are modified to not express 
FABP4, tumor growth and metastasis is nearly com-
pletely prevented, suggesting the gene is a very important 
element of ovarian cancer biology. It also provides sup-
port for omental resection in cases where disease appears 
limited. While this is routinely performed as a matter of 
staging (occult disease), the functional implication is that 
retention could provide support for subsequent tumor 
growth. Indeed, unstaged patients with clinically stage I 
disease (disease limited to the ovaries) who are not treat-
ed with adjuvant chemotherapy have a clinical course not 
dissimilar to advanced stage disease patients when they 
recur. This has prompted prophylactic adjuvant therapy 
in such cases.8 In contrast, fully staged patients with stage 
I disease may not benefit from adjuvant therapy and may 
be cured with surgery alone.9 

As enticing as the data are in this report and the degree 
to which the new explanation goes to describing an event 
we see every day with the disease, it has to be tempered 
by the plethora of similarly claimed new “regulators of 
tumor biology” being increasingly described. As a mat-
ter of practicality, we as clinicians and investigators need 
to understand how to leverage the emerging data set into 
everyday treatment approaches for our patients. However, 
the mining of data from the TCGA project and incorpo-
ration of the resultant hypotheses into meaningful pre-
clinical investigation will be the genesis of tomorrow’s  
treatment.   n
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CME Questions

1. Past or current use of an IUD was associated with a reduc-
tion in the risk of cervical cancer:
a. if a woman used an IUD for more than 10 years.
b. only if a woman used a hormonal IUD.
c. only in married women.
d. of both sqauamous and adenosquamous types.
e. only squamous cancers.

2.. Which of the following times of CMV exposure was associ-
ated with the lowest rate of fetal transmission?
a. Peri-conception
b. First trimester
c. Second trimester
d. Third trimester

3. What element of omental adipocytes is responsible for the 
tropism of ovarian cancer cells to the omentum?
a. Interleukin-8 (IL-8)
b. Location of omentum near the adnexa
c. Expression of FABP4
d. Loss of homologous recombination
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Rivaroxaban Now Approved for Stroke Prevention
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In this issue: New indication for rivaroxaban; 
new study on warfarin testing; medications causing 
adverse drug events; niacin as an add-on therapy; 
and FDA actions.

Rivaroxaban for atrial fibrillation patients
Rivaroxaban (Xarelto), Janssen Pharmaceutical’s 

once-a-day oral Xa inhibitor, has been approved 
for reducing the risk of stroke in patients with 
atrial fibrillation. The drug was previously 
approved for prophylaxis of deep vein thrombosis 
in patients undergoing hip or knee replacement. 
Rivaroxaban is the second “non-warfarin” oral 
anticoagulant to be approved for this indica-
tion after the direct thrombin inhibitor dabiga-
tran (Pradaxa). The approval was based on the 
ROCKET AF trial, a double-blind, randomized, 
noninferiority comparative trial with warfarin, 
which showed a rate of stroke or systemic embo-
lism of 2.1% per year for rivaroxaban and 2.4% 
per year for warfarin. The study looked at 14,000 
patients over 700 days of follow-up. Rates of major 
and non-major bleeding were the same with the 
two drugs, although the rate of intracranial hemor-
rhage was lower for rivaroxaban while the rate of 
GI bleeding was lower with warfarin. ROCKET AF 
showed noninferiority of rivaroxaban vs warfarin 
but not superiority (N Engl J Med 2011;365:883-
891). The approval sets up a major marketing 
showdown between Janssen and Boehringer 
Ingelheim, the manufacturer of dabigatran, for this 
multibillion dollar market. Meanwhile, Pfizer and 
Bristol-Myers Squibb are jointly developing a third 
drug — apixaban, also a factor Xa inhibitor — 
which is undergoing an “accelerated review” by the 
FDA with approval likely in March 2012. All three 
drugs have the potential disadvantage of the lack 

of an antidote, a problem that seems to be plagu-
ing dabigatran with more than 250 fatal bleeding 
episodes reported worldwide since the drug was 
approved in 2010. A recent report suggests that 
prothrombin complex concentrate may be an effec-
tive reversal agent for rivaroxaban but not dabiga-
tran (Circulation 2011;124:1573-1579).   n

Warfarin testing every 12 weeks? 
One of the major disadvantages of warfarin over 

the newer anticoagulants is the need for frequent 
prothrombin time monitoring and dose adjustment. 
Most guidelines recommend a maximum interval 
of 4 weeks between testing. A new study suggests 
that stable patients may be safely tested at 12-week 
intervals. A total of 226 patients who were on a 
stable dose of warfarin for at least 6 months were 
assigned to testing every 4 weeks, while the other 
half had blood tests done every 4 weeks, but sham 
INRs within the target range were reported for two 
of the three 4-week periods. The percentage of time 
in the therapeutic range was 74.1% in the 4-week 
group compared with 71.6% in the 12-week group 
(noninferiority P = 0.020 for a 7.5% point mar-
gin). Patients in the 12-week group had fewer dose 
changes and secondary outcomes, including major 
bleeding, thromboembolism, and death that were 
no different between the two groups. The authors 
conclude that assessment of warfarin dosing every 



2 PHARMACOLOGY WATCH® / January 2012

12 weeks seems to be safe and noninferior to assess-
ment every 4 weeks, although they recommend 
further study (Ann Intern Med 2011;155:653-659). 
This study is important given the marked cost dif-
ferential between warfarin and dabigatran or riva-
roxaban. Some patients, especially if they pay for 
their own medications, may opt to remain on war-
farin if they are on a stable dose, especially if they 
only require testing four times a year.   n

Adverse drug events in the elderly 
Although low cost, warfarin remains one of the 

most dangerous medications in common usage. 
In fact, hospitalizations for adverse events in the 
elderly are much more likely to be caused by com-
monly used medications, such as warfarin, rather 
than medications classified as high risk in the 
elderly, according to a new study from the CDC. 
Researchers used a national database of adverse 
drug events from 2007-2009 to estimate the fre-
quency and rates of hospitalization after emergency 
department visits for adverse events in older adults 
to assess the risk of specific medications causing 
this hospitalization. It is estimated that adverse 
drug events led to nearly 100,000 hospitalizations 
during the 2-year period with nearly half among 
adults 80 years of age or older. Nearly two-thirds 
of the hospitalizations were due to unintentional 
overdoses. Four medications or medication classes 
were implicated alone or in combination in 67% 
of hospitalizations including warfarin (33.3%), 
insulins (13.9%), oral antiplatelet agents (13.3%), 
and oral hypoglycemic agents (10.7%). High-risk 
medications were implicated in only 1.2% of hos-
pitalizations. The authors suggest that efforts to 
promote the safe management of antithrombotic 
and antidiabetic agents have the potential to sub-
stantially reduce harm to our older patients (N Engl 
J Med 2011;365:2002-2012). This study points out 
that we may be spending too much effort in man-
aging “high-risk” medications in the elderly, while 
warfarin alone is responsible for a third of medica-
tion-related hospitalizations.   n

Is it time to retire niacin? 
An editorial published online in the New 

England Journal of Medicine asks, “Niacin at 56 
Years of Age — Time for an Early Retirement?” 
Retirement may be the logical next step after pub-
lication of the AIM-HIGH trial (see Pharmacology 
Watch July 2011), the National Heart Lung and 
Blood Institute’s trial comparing niacin plus inten-
sive statin therapy with intensive statin therapy 
alone in patients with established cardiovascular 
disease. The study was halted early when it was 

found that the addition of 1500-2000 mg of niacin 
per day to simvastatin, despite significantly raising 
HDL levels an average of 7 points, had no effect 
on the primary endpoint, which was a composite 
of the rate of death from coronary artery disease, 
nonfatal myocardial infarction, ischemic stroke, 
hospitalization for acute coronary syndrome, or 
symptom-driven coronary or cerebral revasculariza-
tion (primary endpoint 16.4% niacin group, 16.2% 
placebo group; P = 0.79) (N Engl J Med published 
online November 15, 2011). The accompanying 
editorial suggests there is lack of evidence to sup-
port niacin as an add-on therapy in patients with 
cardiovascular disease who have well-controlled 
LDL cholesterol levels. Additionally, long-acting 
niacin is relatively expensive and frequently causes 
flushing — two additional factors that argue against 
continued use of the drug except, perhaps, in 
patients who are intolerant of statins (N Engl J Med 
published online November 15, 2011).   n

FDA actions 
The news isn’t much better for fenofibrate. The 

FDA has issued a safety communication for the cho-
lesterol lowering medication stating that the drug 
may not lower the risk of major cardiovascular 
events based on data from the ACCORD Lipid trial. 
ACCORD (similar in design to AIM-HIGH) evalu-
ated the efficacy and safety of fenofibrate plus sim-
vastatin vs simvastatin alone in patients with type 2 
diabetes. There was no significant difference in the 
risk of experiencing a major adverse cardiac event 
between the two groups, and women may have 
even experienced an increase in the risk for major 
adverse cardiac events with combination therapy vs 
simvastatin alone. The FDA is requiring the manu-
facturer of Trilipix brand fenofibric acid to conduct 
a clinical trial to evaluate the cardiovascular effects 
of the drug in patients at high risk for cardiovascu-
lar disease who are already taking statins (www.fda.
gov/Drugs/DrugSafety/ucm278837.htm).

The FDA has approved a new formulation of 
zolpidem for treatment of insomnia in patients 
who wake up in the middle of the night and have 
difficulty returning to sleep. Zolpidem, origi-
nally marketed as Ambien and now available as 
a generic, is a short-acting hypnotic. The new 
product is a lower dose sublingual formulation 
that comes in a 1.75 mg dosage recommended for 
women and 3.5 mg for men. The lower dose for 
women is recommended because women clear the 
drug more slowly than men. It can be used if the 
patient has at least 4 hours of bedtime remaining. 
Zolpidem sublingual is marketed by Transcept 
Pharmaceuticals as Intermezzo.   n


