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AbstrAct & commentAry

ESA Treatment in the Adjuvant Management  
of Breast Cancer: A Resurfacing Controversy
By William B. Ershler, MD
SynopSiS: High-risk, early breast cancer patients treated on a dose-intense chemotherapy protocol were 
randomized to receive thrice weekly epoetin alfa or not. As compared with controls, hemoglobin levels were 
maintained and fewer red cell transfusions were required. Furthermore, there did not appear to be any detriment 
in progression-free or overall survival. However, venous thrombotic events occurred more frequently. The use of 
erythropoiesis-stimulating agents in the adjuvant setting remains unsettled. 

SouRCE: Moebus V, et al; on behalf of the AGO Breast Study Group. Adding epoetin alfa to intense dose-dense adjuvant chemotherapy for 
breast cancer: Randomized clinical trial. J Natl Cancer Inst 2013;105:1018-1026.

There remains significant controversy over 
the use of erythropoiesis-stimulating agents 
(ESA) in the management of patients with 

cancer, primarily over concerns of the possible 
enhancement of tumor proliferation resulting in 
shorter progression-free and overall survival (OS) 
and the more clearly demonstrated increased risk 
of venous thrombotic events.1-4 Because of these 
concerns, ESAs currently are not recommended for 
patients being treated with curative intention. Yet, 
the large literature, including meta-analyses, are 
inconclusive regarding the tumor progression and 
survival risks for chemotherapy-induced anemia 
(CIA), particularly when published FDA guidelines 
are followed.2,5

For patients with breast cancer receiving intensive 
adjuvant chemotherapy, symptomatic anemia 

and need for red cell transfusion are common 
occurrences, and prior studies have shown 
ESA efficacy in reducing CIA.6,7 In the current 
report, Moebus and colleagues within the 
Arbeitsgemeinschaft Gynokologische Onkologie 
(AGO) Breast Study Group chose to reexamine the 
efficacy and safety of epoetin alfa (Epo) when used 
in the treatment of CIA in high-risk breast cancer 
patients receiving intensive adjuvant chemotherapy. 

The study was an adjunct to the AGO Phase 3 
randomized trial that tested dose intensity and 
density for 1284 patients with four or more positive 
nodes. The overall AGO trial compared 5-year, 
relapse-free survival (RFS) of intense dose-dense 
(IDD) sequential chemotherapy with epirubicin (E), 
paclitaxel (T), and cyclophosphamide (C) (IDD-
ETC) every 2 weeks vs conventional scheduled 
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epirubicin/cyclophosphamide followed 
by paclitaxel (EC ➝ T; every 3 weeks) 
as adjuvant treatment in high-risk breast 
cancer patients. At a median follow-up of 
5 years, RFS (70% vs 62%; P < 0.001) and 
OS (82% vs 77%; P = 0.03) were in favor 
of IDD chemotherapy, and at 10 years, 
these benefits were still maintained.8

The current report describes an additional 
objective of this trial: to evaluate the safety 
and efficacy of Epo for those patients in 
the IDD arm. For this, the investigators 
performed a second randomization among 
the 643 patients in the IDD ETC arm 
to either receive Epo or not. Thus, 324 
patients were assigned to the Epo group 
and 319 were assigned to the control 
group. Epo (150 Iu/kg) was given three 
times a week to maintain a hemoglobin 
(Hb) level of 12.5-13 g/dL. Patients with 
an Hb of < 9.0 g/dL were considered for 
transfusions on both arms of the study. The 
median duration of Epo administration 
was 18 weeks. Epo avoided the decrease in 
Hb level (no decrease in the Epo group vs 
-2.20 g/dL change for the control group; 
P < 0.001). Furthermore, Epo treatment 
significantly reduced the percentage of 
subjects requiring red blood cell transfusion 
(12.8% vs 28.1%; P < 0.0001).

With regard to the issue of tumor 
progression, Epo treatment did not 
negatively impact 5-year RFS (71% vs 
72%; P = 0.86) or OS (83% vs 81%; 
P = 0.89) for control and Epo groups, 
respectively. Yet, toxicity was observed 
in that the rate of observed venous 
thromboembolic events was significantly 
worse for those treated with Epo (7% vs 
3%; P = 0.03). 

CoMMEnTARy 
This report, demonstrating both efficacy 
and apparent safety with regard to 
tumor progression will, no doubt, 
rekindle discussions about the use of 
ESAs, particularly for those patients 
receiving “curative-intent” aggressive 
chemotherapy, for whom the development 
of symptomatic anemia and the need for 
red cell transfusions are common. The 
editorials that accompany this paper 
provide an excellent frame of reference. 
Whereas Leyland-Jones offers an eloquent 
history of the use of and controversies 

Evidence-based summaries on
cancer treatment and research with ESA treatment in oncology practice,9 

Dang and colleagues from Memorial 
reframe the question in the context of 
the current report.10 Both editorials point 
out that the controversy is by no means 
resolved and that even well-constructed 
meta-analyses have offered conflicting 
conclusions. But as Dang et al point out, 
the current report is insufficient to resolve 
certain critical safety concerns. One issue 
pertained to basic statistical interpretation 
and it was their conclusion that the analysis 
undertaken was insufficient to establish 
safety equivalence between Epo and 
control groups with regard to progression 
and survival. They suggest that to do 
this, a much larger sample size would be 
required. They also point out the very high 
transfusion requirement in the control 
group (28%), considerably higher than 
in other dose-/schedule-intense adjuvant 
breast cancer trials, and suggest this might 
be the consequence of the very high dose 
of cyclophosphamide used in the IDD-ETC 
regimen. 

There are, of course, other issues, including 
the non-controversial, ESA-associated 
occurrence of venous thromboembolic 
events, a finding apparent in just about 
every ESA oncology clinical trial. And then, 
there is the issue of expense. But, these are 
to be countered by improved measures 
of quality of life and reduced transfusion 
requirements (also expensive and not 
without risks). Thus, the controversy 
remains unresolved. Nonetheless, it 
is encouraging to find positive results 
regarding ESA use for cancer patients 
treated with curative intention. The paper 
will not cause a paradigm shift, but it 
reminds us that the issue isn’t dead either. 
As personalized medicine is upon us, future 
research should be directed at providing 
guidelines on which patients are at greatest 
risk for adverse consequences of ESA 
treatment. The current report raises hope 
that the dogma insisting the avoidance of 
ESAs in “curative-intent” patients might 
not be irreversible, but additional studies 
are needed.   n
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AbstrAct & commentAry

EBV-DnA Screening for Early Detection  
of nasopharyngeal Cancer
By William B. Ershler, MD
SynopSiS: in a study conducted in Hong Kong, plasma Epstein-Barr virus (EBV) DnA levels were examined in 
1308 adults who were not known to have nasopharyngeal cancer (npC). of these, 69 patients had detectable EBV 
DnA and three were found to have early npC. The level of EBV DnA remained elevated on serial evaluations in 
the three patients but was only transiently elevated in the majority of those who remained free of npC. in selected 
high-risk populations, plasma EBV DnA analysis may prove to be a useful screening measure for npC.

SouRCE: Chan KCA, et al. Early detection of nasopharyngeal carcinoma by plasma Epstein-Barr virus DNA analysis in a surveillance program. 
Cancer 2013;119:1838-1844.

nasopharyngeal carcinoma (NPC) is a 
relatively uncommon cancer in western 
cultures but remains highly prevalent in 

Southeast Asia.1 Although the rates of occurrence 
are less than in China, the prevalence of NPC 
remains high in Chinese Americans.2 Success of 
treatment also remains very much stage-dependent, 
with 5-year survival rates of approximately 90% 
for patients who present with localized disease 
but less than 50% for those with regional lymph 
nodes and much less than that for those with 
distant metastases. unfortunately, most patients 
present with either regional or distant disease.3 
Strategies to enhance early detection are of critical 
importance. 

Over the past decade, an awareness of the 
importance of detectable, tumor-associated 
nucleic acids in the plasma of patients with 
certain malignancies has developed, and it has 
been speculated that such may be useful as tumor 
markers, particularly in defining response to therapy 
and detecting early recurrence.4 In this context, 
plasma Epstein Barr virus (EBV) DNA has proven 
useful in the management of NPC.5 The current 
research was aimed at determining whether the 
detection of EBV DNA would prove useful as a 
screening tool for NPC.

In a study conducted over a 6-month period in 
community clinics associated with Prince of Wales 
Hospital in Hong Kong, 1318 volunteers aged 
40-60 years were prospectively recruited. None 
of the subjects were known to have NPC or any 
active malignancy. Plasma EBV DNA analysis and 
immunoglobulin A (IgA) serology for the EBV viral 
capsid antigen (VCA) were performed for each 
participant. Every individual who had a positive test 
result (either EBV DNA or IgA VCA) underwent 
an endoscopic examination of the nasopharynx 
and follow-up plasma EBV DNA analysis after 2-4 
weeks. For participants who had positive plasma 
EBV DNA results, the plasma EBV DNA test was 
repeated at 6 months and 18 months after the initial 
screening. All participants were followed for 2 years 
to record the development of NPC. 

Of the 1318 subjects, 69 (5.2%) had detectable 
levels of EBV DNA at the time of enrollment and 
three were found to have NPC. These three patients 
remained positive for EBV DNA during follow-up 
analysis. Only one of those patients was positive for 
EBV serology. In one patient who had NPC with a 
small tumor confined to the mucosa, the tumor was 
not detectable on endoscopic examination. Because 
of a two-fold increase in plasma EBV DNA on the 
follow-up analysis, that patient underwent magnetic 
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resonance imaging, which revealed the tumor. 
Among the participants who did not have NPC but 
who initially had positive plasma EBV DNA results, 
approximately 66% had negative EBV DNA results 
after a median of 2 weeks. 

Among the 63 individuals who completed the test 
on the three occasions, 11 (17%) were positive in all 
three analyses. Each individual who had a positive 
plasma EBV DNA result on the follow-up visits at 6 
months or 18 months underwent a follow-up nasal 
endoscopic examination. All of these individuals 
were negative for NPC. All participants in the study 
were interviewed 2 years after enrollment. Apart 
from the three patients who had NPC identified at 
enrollment, none of the participants had developed 
NPC. 

CoMMEnTARy 
In this relatively small study, plasma EBV DNA 
analysis proved useful for detecting early NPC in 
individuals without a clinical suspicion of NPC. 
There were three detected cases, and careful follow-
up of the full cohort revealed no other cases of NPC 
in the subsequent 2 years. Repeating the test in those 
who initially had positive results differentiated those 
with NPC from those who had false-positive results. 

The study emphasizes the potential importance 
of examining tumor-associated nucleic acids as a 
novel screening strategy. However, considerable 
additional study will be required before the expense 
of such an approach can be justified on a large scale. 
Nonetheless, for patients at risk (particularly Chinese 
or Chinese Americans), such studies are clearly 
warranted. In the meantime, medical oncologists 
should be aware of the important utility of plasma 
EBV DNA assessment in the management of selected 
patients with NPC.   n
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AbstrAct & commentAry

Hyperglycemia, insulin Resistance,  
and the Risk of pancreatic Cancer
By William B. Ershler, MD
SynopSiS: There is a known association of obesity and glucose intolerance with pancreatic cancer but whether 
this is due to the effect of high glucose itself, insulin resistance, or pancreatic ß-cell dysfunction is unknown. in 
an epidemiological, nested, case-control analysis drawn from five large prospective cohorts, measures of insulin 
resistance were independently associated with pancreatic cancer risk, but this was not true for measures of 
hyperglycemia or ß-cell dysfunction alone.

SouRCE: Wolpin BM, et al. Hyperglycemia, insulin resistance, imparired pancreatic ß-cell function, and risk of pancreatic cancer. J Natl Cancer 
Inst 2013;105:1027–1035.

pancreatic cancer remains both a challenge 
to diagnose and an even greater challenge 
to effectively treat. In fact, only patients 

discovered early and with resectable disease have 
a chance for long-term survival. unfortunately, the 
majority of patients (> 85%) have unresectable 
disease by the time disease-associated symptoms 
occur and a diagnosis is made.1 Patients who have 
the greatest chance for curative resection are those 
who have their tumors diagnosed when under 
evaluation for other problems and the pancreatic 
mass is discovered before symptoms occur. The 
timeline for progression of pancreatic cancer from 
resectable to unresectable is unknown. Glucose 

intolerance is known to occur in a substantial 
percentage of pancreatic cancer patients and it 
may occur earlier than other signs or symptoms 
of disease.2-5 Yet the relationship between glucose 
metabolism and pancreatic cancer remains unclear, 
and an observed associated risk could be secondary 
to consequences of peripheral insulin resistance, 
pancreatic ß-cell dysfunction, or hyperglycemia 
itself. Hemoglobin A1c (HbA1c) is a measure 
of hyperglycemia, whereas plasma insulin and 
proinsulin are markers of peripheral insulin 
resistance,6 and the proinsulin to insulin ratio 
marks pancreatic ß-cell dysfunction.7 
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Capitalizing on data from five prospective u.S. 
cohorts followed through 2008, Wolpin and 
colleagues performed a nested, case-control study 
of 449 pancreatic cancer patients and 982 control 
subjects, all of whom had prediagnostic blood 
samples but no prior diagnosis of diabetes. Two 
or three control subjects were matched to each 
case patient by year of birth, cohort, smoking, and 
fasting status. Pancreatic cancer risk was assessed 
by prediagnostic HbA1c, insulin, proinsulin, and 
proinsulin to insulin ratio with multivariable-
adjusted logistic regression. 

The data were analyzed in quintiles and it was 
found that the highest vs lowest quintiles of HbA1c, 
insulin, and proinsulin were associated with an 
increased risk for pancreatic cancer (odds ratio [OR], 
1.79; 95% confidence interval [CI], 1.17-2.72 for 
HbA1c; OR, 1.57; 95% CI, 1.08-2.30 for insulin; 
and OR, 2.22; 95% CI, 1.50-3.29 for proinsulin). 
The proinsulin to insulin ratio was not associated 
with pancreatic cancer risk. To evaluate whether 
subclinical malignancy influenced results, the authors 
performed analyses with exclusion of patients whose 
tumor developed < 10 years after their samples were 
drawn. For those with cancers developing ≥ 10 years 
after blood collection, the associations with insulin 
and proinsulin became stronger (highest vs lowest 
quintile: OR, 2.77; 95% CI, 1.28-5.99 for insulin; 
and OR, 3.60; 95% CI, 1.68-7.72 for proinsulin). In 
mutually adjusted models including HbA1c, insulin, 
and proinsulin, only proinsulin remained statistically 
significant (highest vs lowest quintile, OR, 2.55; 
95% CI, 1.54-4.21). 

CoMMEnTARy 
The association of obesity, diabetes, and pancreatic 
cancer has been well described but the mechanism 
accounting for this association has yet to be 
established. Although the current study does not 
definitively answer this, it is valuable in providing 
direction. The analysis demonstrated statistically 

significant positive associations between risk of 
pancreatic cancer and prediagnostic circulating 
markers of hyperglycemia (HbA1c) and peripheral 
insulin resistance (plasma insulin and proinsulin). 
However, the risk for pancreatic cancer was not 
associated with plasma proinsulin to insulin ratio (a 
marker of impaired ß-cell function). Furthermore, 
when evaluated in joint models, high levels of plasma 
proinsulin (a marker of peripheral insulin resistance) 
were associated with a nearly 2.5-fold increase in 
risk for pancreatic cancer, whereas HbA1c (a marker 
of hyperglycemia) was no longer associated with 
risk. Thus, insulin resistance existent over a decade 
or more was found to be a key pancreatic cancer risk 
factor. 

The implications of these findings are important 
at several levels. Studies that examine how insulin 
resistance and hyperglycemia mediate pancreatic 
neoplastic transformation would allow a better 
understanding of the early steps in the development 
of this devastating illness. And, in the short run, 
physicans should be aware that early recognition 
and reversal of insulin resistance, aside from the 
obvious immediate health benefits, may be effective 
in preventing pancreatic cancer.   n
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AbstrAct & commentAry

pAp 3.0 – The next Generation 
By Robert L. Coleman, MD
Professor, University of Texas; M.D. Anderson Cancer Center, Houston

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

This article originally appeared in the August 2013 issue of OB/GYN Clinical Alert.

SynopSiS: A new technique of evaluating liquid-based pap smears has been developed to identify confirmed 
disease-specific mutations in patients with uterine and ovarian cancers. The new technique identified most uterine 
and some ovarian cancers and importantly, produced no false positive screens among normal, noncancer controls.

SouRCE: Kinde I, et al. Evaluation of DNA from the Papanicolaou test to detect ovarian and endometrial cancers. Sci Transl Med 2013;5:167ra4.
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Since the introduction of the Papanicolaou 
(Pap) smear for cervix cancer screening, 
mortality rates from this disease have 

plummeted. Initial ascertainment of cells came 
from cervix lavage. This was quickly modified 
by direct sampling and remains a staple of use 
throughout the world. Advances in collection/
preservation technology brought the opportunity 
to perform liquid-based collection, automation, 
and an iterative modification in diagnosis/triage 
with the performance of HPV testing. Since 
abnormal glandular cells from ovarian and uterine 
origin are occasionally found in cervical smears, 
the authors hypothesized that next-generation 
sequencing technology could provide the next 
transformative iteration of the Pap smear by 
identifying, with high confidence, mutational 
profiling in cancer present in the upper genital 
tract. To do this, they developed a panel of genes 
commonly mutated in endometrial and ovarian 
cancers by performing whole-exome sequencing 
on 22 endometrial cancers and interrogating 
known whole-exome sequencing datasets for other 
ovarian and endometrial cancers. They then used 
this panel (which included common abnormalities 
such as P53, PI3K pathway aberrations [PTEN, 
PIK3CA, Akt], MAPK pathway aberrations 
[BRAF, NRAS, KRAS], and CTNNB1) to search 
for mutations in 24 endometrial and 22 ovarian 
cancers. They identified at least one mutation in all 
46 tumor samples. Then, from the corresponding 
liquid Pap smear specimens, they used a massively 
parallel sequencing method to look for the same 
mutations in cells and DNA in the fluid and cell 
pellet. Remarkably, they identified 100% of the 
endometrial cancers and 41% of ovarian cancers. 
To confirm these observations, they developed a 
sequence-based method to look for mutations in 
12 genes in a single-liquid Pap smear specimen 
without previous knowledge of the tumor’s 
genotype. When applied to 14 positive cases, 
the expected tumor-specific mutations were 
identified. The test, called PapGene, also provided 
quantitative results for mutation frequencies and, 
importantly, was negative in all noncancer control 
patients. The authors concluded that mutational 
profiling can be accomplished via Pap testing 
and, although preliminary, could be used in early 
detection models and surveillance of disease. 

CoMMEnTARy
The explosion of knowledge regarding cancer 
biology is largely based on understanding how 
genomic alterations drive disease. In these 
investigations, serial and cumulative gene expression 
and loss of expression have been identified and have 
provided unprecedented insight into the character 

of disease, particularly in diseases that share 
morphology but not natural history. Much of this 
progress is fueled by the global effort to sequence the 
human genome and individual tumors.1,2 The current 
article incorporates the sophistication of next-
generation sequencing with “leftover” DNA hidden 
in the specimen material from liquid-based Pap 
smears. The hypothesis is rational since, albeit with 
low specificity and sensitivity, abnormal glandular 
cells for extra-cervical origin have been found in 
routine Pap testing. The ability to identify DNA 
is already available for HPV, as well are multiplex 
systems to analyze in parallel multiple tissue samples 
for multiple genetic aberrations. PapGene combines 
these two advances and demonstrates, preliminarily, 
that genomic alterations and mutations that present 
within specific cancers can be identified in shed 
material resting in the endocervix, particularly for 
endometrial cancers. 

As is well known, the success of any screening 
modality lies on its ease of administration on a large-
scale audience, reproducibility between and within 
testing facilities, low cost, patient acceptability, high 
positive predictive value, and optimal sensitivity 
and specificity, so as to not harm patients without 
disease. Endometrial and ovarian cancer screening 
efforts are plagued by deficiencies in several of 
these tenets. The current test is a step in the right 
direction, provided it can be validated in the broader 
population. In addition, there are several other 
considerations that will need development, including 
increasing the detection rate among the ovarian 
cancer cases. The authors suggest that endometrial 
aspiration may be a way to collect more proximal 
tissue, but this has negative implications on patient 
acceptance and cost. The genomic portfolio could 
be greatly expanded, particularly as the body of 
knowledge grows, but this is challenged by cost 
and external validity. Finally, gene events occur in 
a continuum of the cancer process; for a diagnostic 
such as this to work, we would be most interested 
in early events where early-stage or preinvasive 
disease can be identified and acted upon to change 
the natural history. While these challenges await 
further exploration, the novel technology is an 
important contribution to the growing portfolio 
of non-invasive, next-generation screening efforts 
(such as circulating cell-free DNA)3 combining our 
best understanding of the genome and how to best 
leverage its measurable elements.4   n
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oral Capecitabine/Cyclophosphamide for Treatment  
of Metastatic Breast Cancer
By William B. Ershler, MD
SynopSiS: in a small, multicenter, randomized phase 2 trial, the all-oral combination of cyclophosphamide and 
capecitabine demonstrated a trend toward an increasing response rate when compared to capecitabine alone in the 
treatment of locally advanced or metastatic breast cancer. The combination was well tolerated. 
SouRCE: Harvey VJ, et al. A randomized phase II study comparing capecitabine alone with capecitabine and oral cyclophosphamide in patients 
with advanced breast cancer-cyclox II. Ann Oncol 2013;24:1828-1834.

Capecitabine, the prodrug of 5-fluorouracil 
(5Fu), is effective and well tolerated in the 
treatment of breast cancer.1,2 Its antitumor 

activity is attributed to its conversion by thymidine 
phosphorylase to 5Fu. Because cyclophosphamide 
is known to upregulate thymidine phosphorylase 
in certain tissues,3 there is reason to expect that 
the drugs would have synergistic antitumor 
activity, and indeed this has been demonstrated 
in preclinical studies.3,4 Further, these two drugs 
have non-overlapping toxicities and both may 
be administered orally, an attractive attribute for 
palliative treatment of metastatic breast cancer.5 
The current randomized Phase 2 study was 
undertaken to assess whether the combination of 
capecitabine and oral cyclophosphamide would 
be superior to capecitabine alone for treatment of 
metastatic breast cancer.

This was a multicenter trial conducted at each of 
the six major New Zealand cancer centers in the 
years 2004 to 2007. Patients with locally advanced 
or metastatic measurable breast cancer who had 
adequate baseline bone marrow reserve and liver 
function, a calculated creatinine clearance > 50 
mL/min, WHO performance status 0-3, and no 
more than one prior chemotherapy regimen for 
advanced disease were randomized to receive either 
capecitabine given continuously (666 mg/m2 bid days 
1-28) alone (C) or with oral cyclophosphamide (100 
mg/m2 as a single daily dose on days 1-14 of a 28-
day cycle) (CCy).  

Eighty-two patients were randomized. There was no 
complete response in either arm. The proportions 
with partial response were 36% on C and 44% 
on CCy, a difference of 7.9% (95% confidence 
interval [CI], -13.4 to 29.1). Significant toxic effect 
was uncommon: grade ≥ 3 diarrhea in 4 (10%) vs 
1 (3%) patients; grade ≥ 3 fatigue in 2 (5%) vs 5 
patients (13%), and grade ≥ 2 hand-foot syndrome 
in 7 (17%) vs 11 (28%) patients receiving C vs 

CCy, respectively. Median progression-free survival 
was 3.1 months on C and 6.9 months on CCy (not 
significantly different statistically). There was no 
difference in overall survival. 

CoMMEnTARy 
This study further supports the development 
of capecitabine and cyclophosphamide as a 
reasonable, all-oral chemotherapy regimen for the 
palliative treatment of advanced breast cancer. The 
combination has been studied primarily in Japan in 
non-randomized Phase 2 trials with notable results. 
Yoshimoto and colleagues6 used doxifluridine, 
an intermediate metabolite of capecitabine, with 
oral cyclophosphamide given first or second 
line in 94 patients with metastatic breast cancer. 
They reported a 60% response rate, a median 
progression-free survival of 11.7 months, and a 
median overall survival of 40.3 months. Similarly, 
Tanaka and colleagues7 conducted a Phase 2 study 
of capecitabine (1657 mg/m2) and cyclophosphamide 
(65 mg/m2) given for 14 days every 21 days as 
first- or second-line therapy for a median of six 
cycles in metastatic breast cancer. They reported a 
36% response rate, including 65% in predominant 
liver disease and 40% in triple negative disease, a 
median progression-free survival of 6.6 months, 
and a median overall survival of 22 months. More 
recently, in a similar Phase 2 study to that noted 
above, Yoshimoto et al8 treated 51 patients using the 
same eligibility criteria and treatment regimen. At 
a median follow-up of 18 months, they reported a 
response rate of 44% and a median progression-free 
survival of 12.3 months. 

The observed low level of toxicity for the 
combination was an important finding and, 
looking forward, may be a reassuring feature when 
considering this treatment for older patients or 
those with existing comorbidities. Indeed, there is 
a perception held by some physicians and patients 
that oral chemotherapy may not be as successful 
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Continuing Education Questions

1. From the recent report of the use of epoetin alfa 
in breast cancer patients on intense-dose dense 
adjuvant chemotherapy, which of the following 
adverse events were found?
a. Shortened overall survival
b. Shortened progression-free survival
c. More frequent venous thrombotic events
d. All of the above

2. Based on the findings from the Hong Kong 
study of Epstein-Barr virus DNA testing, the 
use of such an approach has been justified as an 
nasopharyngeal cancer screening measure for 
which populations?
a. Chinese individuals living in China
b. Chinese Americans
c. All Asians
d. All populations
e. None (further studies are needed)

3. From epidemiological analysis, which of the 
following measures proved to be an independent 
risk factor for the development of pancreatic 
cancer?
a. Fasting blood sugar
b. HbA1c (as an indicator of hyperglycemia)
c. Insulin and proinsulin levels (as an indicator of 

insulin resistance)
d. Proinsulin to insulin ratio (as an indicator of 

pancreatic ß-cell dysfunction)

4. Which was not an observation in the current 
investigation of Pap tests to detect ovarian and 
endometrial cancers?
a. Somatic, but not germline mutations, were 

found in normal, noncancer controls.
b. uterine cancer mutations were found in 100% 

of corresponding Pap smears.
c. PI3K pathway elements were among the panel  

of mutations tested.
d. Ovarian cancer specific mutations were found  

in less than half of the matched Pap smears.

5. In the New Zealand Phase 2 trial of 
capecitabine/cyclophosphamide vs capecitabine 
alone, the combination was demonstrated to be:
a. not as well tolerated.
b. significantly superior in prolonging progression-

free survival.
c. significantly superior in producing partial 

responses.
d. trending toward producing superior response 

rates.

as parenterally administered drugs.9 For 
example, in the current study of 196 
eligible patients, 28 were not enrolled 
because more “aggressive” treatment 
was considered required. Yet, despite 
the relatively small sample size, the 
data would suggest a reasonable chance 
that the combination of capecitabine 
and cyclophosphamide is superior to 
capecitabine alone. Because of the obvious 
advantages in administration, favorable 
toxicity profile, and lower overall costs, 
this combination should be studied more 
extensively as palliative treatment for 
selected patients with metastatic breast 
cancer.   n
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In this issue: Risk of high-grade prostate cancers; 
clopidogrel and stroke risk; antibiotics and statins; 
and FDA actions.

Prostate cancer risk and 5-ARIs
The 5-alpha reductase inhibitors (5-ARI) finas-

teride (Proscar) and dutasteride (Avodart) are used 
to treat lower urinary tract symptoms in men. They 
are known to reduce prostate-specific antigen (PSA) 
levels and there was hope that they may also reduce 
the incidence of prostate cancer. But in two large tri-
als, PCPT (finasteride) and REDUCE (dustasteride), 
despite a nearly 25% reduction in the overall rate 
of prostate cancer, the risk for high-grade prostate 
cancers was increased (Gleason score 8-10). Debate 
has raged for the last several years about the signifi-
cance of these findings and whether the increase was 
real or spurious due to detection bias. A new study 
from Sweden attempts to clarify this issue. Using the 
National Prostate Cancer Register along with pre-
scription data, nearly 27,000 cases of prostate cancer 
were identified along with some 134,000 matched 
controls. More than 7800 men were exposed to a 
5-ARI, including 1500 with prostate cancer and 
6300 controls. As noted in previous studies, the risk 
of prostate cancer decreased with increasing dura-
tion of use of a 5-ARI. With 3 years of treatment, the 
risk of prostate cancer was 28% lower in the treat-
ment group (odds ratio [OR], 0.72; 95% confidence 
interval [CI], 0.59-0.89; P < 0.001 for trend). The 
reduction was seen primarily for Gleason score 2-6 
and score 7 tumors (P < 0.001 for trend for both). 
However, as opposed to previous studies, the risk for 
higher grade tumors was not significantly increased, 
although the risk was not decreased either. By 3 
years, the OR was 1.23 (95% CI, 0.90-1.68; P = 
0.46 for trend), but did not reach statistical signifi-

cance. The ORs for shorter exposures were 0.96 for 
0-1 year exposure, 1.07 for 1-2 years, and 0.96 for 
2-3 years. The authors conclude that men treated 
with a 5-ARI for lower urinary tract symptoms had a 
lower risk of prostate cancer with Gleason scores 2-7 
and no evidence of increased risk of Gleason score 
8-10 of cancers up to 4 years of treatment (BMJ 
2013;346:f3406). The FDA issued a safety warning 
in 2011 regarding finasteride and dutasteride and the 
risk of high-grade prostate cancers and it is unlikely 
that this study alone will reverse that, but it is reas-
suring for the millions of men who take these drugs 
for lower urinary tract symptoms.   n

Clopidogrel could reduce stroke risk
Adding clopidogrel to aspirin in patients with 

minor stroke or a transient ischemic attack (TIA) 
may help reduce the risk of stroke within the next 
90 days, according to a new study from China. In a 
randomized, double-blind, placebo-controlled trial, 
nearly 5200 patients were seen within 24 hours after 
onset of minor ischemic stroke or high-risk TIA and 
randomized to a combination of clopidogrel with 
aspirin or aspirin alone. The combination group 
was given clopidogrel at an initial dose of 300 mg 
followed by 75 mg per day for 90 days along with 
aspirin 75 mg per day for the first 21 days, while the 
aspirin alone group got placebo plus aspirin 75 mg 
for 90 days. The primary outcome was stroke (isch-
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emic or hemorrhagic) during 90 days of follow-up 
in an intention-to-treat analysis. Stroke occurred in 
8.2% of the clopidogrel-aspirin group as compared 
to 11.7% in the aspirin alone group (hazard ratio 
0.68; 95% CI, 0.57-0.81; P < 0.001). Moderate or 
severe hemorrhage occurred in seven patients in the 
clopidogrel-aspirin group and eight in the aspirin 
alone group. The rate of hemorrhagic stroke was the 
same (0.3%) in both groups. The authors conclude 
that among patients with TIA or minor stroke who 
are seen within the first 24 hours of symptoms, the 
combination of clopidogrel and aspirin is superior 
to aspirin alone for reducing the risk of stroke in the 
next 90 days. The combination does not increase the 
risk of hemorrhagic stroke or hemorrhage (N Engl 
J Med published online June 26, 2013). An accom-
panying editorial states that this trial “proves the 
concept that dual platelet therapy can be more effec-
tive than single platelet therapy in preventing early 
recurrent stroke in patients with acute symptomatic 
atherothrombosis...,” and also shows that dual 
platelet therapy can be given without excess harm 
in patients with acute focal brain ischemia. There is 
slight concern that the results may not apply to non-
Chinese patients with different forms of underlying 
arterial disease (N Engl J Med published online June 
26, 2013).   n

Antibiotic coprescription and statins
Use caution if you prescribe clarithromycin or 

erythromycin to patients on statins. Both drugs 
(but not azithromycin) inhibit cytochrome P450 
isoenzyme 3A4, which can increase blood con-
centrations of statins, especially atorvastatin, sim-
vastatin, and lovastatin. Researchers from Canada 
looked at the records of continuous statin users 
who were prescribed clarithromycin (n = 72,591) 
or erythromycin (n = 3267) with azithromycin use 
as a comparator (n = 68,478). The risk of hospital-
ization for rhabdomyolysis within 30 days was the 
main outcome. Although the absolute risk was low, 
concomitant use of clarithromycin/erythromycin 
with atorvastatin, simvastatin, or lovastatin was 
associated with a higher rate of hospitalization with 
rhabdomyolysis, especially in those with acute kid-
ney injury. There was also an increase in all-cause 
mortality when the drugs were combined (absolute 
risk for rhabdomyolysis 0.02%, with acute kidney 
disease 1.26%, all-cause mortality 0.25%, relative 
risks 2.17, 1.78, and 1.56, respectively). These data 
suggest that coprescription of clarithromycin or 
erythromycin with a statin that is metabolized by 
CYP3A4 (atorvastatin, simvastatin, and lovastatin) 
increases the risk of statin toxicity (Ann Intern Med 
2013;158:869-876).   n

FDA actions
The FDA has approved paroxetine for the treat-

ment of hot flashes (vasomotor symptoms) asso-
ciated with menopause. Paroxetine is a selective 
serotonin reuptake inhibitor (SSRI) and has the 
same active ingredient in the antidepressant Paxil. 
It is the first non-hormone based drug approved 
for this indication. The safety and efficacy of the 
drug was established in two randomized, double-
blind, placebo-controlled trials of 1175 postmeno-
pausal women with moderate-to-severe hot flashes 
that showed paroxetine was more effective in 
relieving symptoms than placebo. This new form 
of paroxetine contains 7.5 mg of the drug and is 
dosed once daily at bedtime. Paroxetine for depres-
sion and other psychiatric indications is dosed at 
10-40 mg. All forms of paroxetine carry a boxed 
warning about increased risk of suicide. There 
is also concern about reduced effectiveness of 
tamoxifen if both medications are taken together. 
Paroxetine 7.5 mg for hot flashes is marketed by 
Noven Therapeutics as Brisdelle.

The FDA has approved a new formulation of 
selegiline — a once-daily, orally dissolving tablet 
— for the treatment of Parkinson’s disease (PD) in 
patients who are losing responsiveness to levodopa/
carbidopa. Most PD patients start treatment with 
levodopa/carbidopa, but for many, the effectiveness 
wanes with increasing “off” periods during which 
time symptoms worsen. In clinical trials, the new 
combination of selegiline reduced “off” periods by 
an average of 2.2 hours per day compared to 0.6 
hours for placebo. The dissolvable tablet uses a 
new system that delivers more drug at a lower dose. 
The drug company claims this results in fewer side 
effects. Selegiline, a monoamine oxidase (MAO) 
inhibitor, has been available as a generic and also as 
the branded drugs Eldepryl and Zelapar. Like other 
MAO inhibitors, it can cause severe, even fatal, reac-
tions if given in combination with certain other drugs 
including meperidine, tramadol, SSRIs, TCA antide-
pressants, and the over-the-counter medication dex-
tromethorphan. The new orally dissolving selegiline 
is marketed by Valeant Pharmaceuticals as Zelapar.

The FDA has approved the TNF blocker goli-
mumab for the treatment of ulcerative colitis. The 
drug was previously approved to treat rheumatoid 
arthritis, psoriatic arthritis, and ankylosing spondy-
litis. The approval for ulcerative colitis was based 
on two studies of more than 800 patients, one 
group had failed other treatments and the other 
group were responders who were evaluated for 
maintenance. In both groups, golimumab was supe-
rior to placebo. Golimumab is marketed by Janssen 
Biotech as Simponi.   n
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Continuing Warfarin 
for Pacemaker/ICD 
Implantation is Safer 
Than Bridging

Source: Birnie DH, et al. N Engl J Med 
2013;368:2084-2093.

The decision process to determine the 
optimal scheduling of antithrombotic 

therapy in the perioperative period is com-
plex. The most recent AT9 CHEST guide-
lines suggest discontinuation of warfarin 
5 days prior to pacemaker/implantable 
cardioverter-defibrillator (PCM-ICD) im-
plantation, complemented with heparin 
bridging. This method is somewhat un-
wieldy, expensive, and has not been con-
firmed by a large, randomized trial as op-
timizing risk reduction. During transition 
from warfarin to heparin, an interval of in-
creased risk for thromboembolism occurs 
in some, and the use of heparin has also 
been shown to frequently be associated 
with device-pocket hematoma.

In the Bridge or Continue Coumadin 
for Device Surgery Randomized Con-
trolled trial, 681 PCM-ICD patients were 
randomized to continued warfarin or 
heparin bridging. Patient selection criteria 
also included high baseline annual throm-
boembolism risk (≥ 5%). The primary 
outcome of the trial was incidence of sig-
nificant device-pocket hematoma (DPH), 
which can result in prolongation of hospi-
talization, need to stop anticoagulation, or 
additional surgery.

There was a dramatic difference in risk 
for the DPH primary endpoint between 
subjects continued on warfarin uninter-
rupted (3.5%) and subjects randomized 
to heparin bridging (16%). Risk reduction 

through continuation of warfarin was not 
associated with any increased incidence of 
major surgical adversities compared with 
bridging. Continuation of warfarin, unin-
terrupted, was associated with more than 
80% reduction in risk of DPH compared 
to bridging, while not compromising other 
measures of safety.   n

Bariatric Surgery  
Impact on Cholesterol 
Metabolism

Source: Benetti A, et al. Diabetes Care 
2013;36:1443-1447.

Bariatric surgery techniques are 
often described as restrictive (e.g., 

gastric banding) or diversionary (e.g., bil-
iointestinal bypass). While diversionary 
surgery (DIV) is associated with greater 
weight loss and more rapid metabolic 
changes than restrictive surgery (RES), 
the greater simplicity and reversibility of 
the latter are pertinent in selecting which 
intervention is preferred. 

Although the impact of bariatric surgery 
on diabetes has been much publicized, the 
impact of bariatric surgery on cholesterol 
is less well recognized. To date, most of 
the favorable impact on cholesterol has 
been attributed to weight loss. Over the 
long term, DIV is associated with greater 
weight loss than RES. However, since 
DIV and RES are associated with similar 
overall weight loss during the first post-
operative 6 months, one could compare 
cholesterol metabolism of the two types of 
surgery independent of weight loss.

Benetti et al compared cholesterol me-
tabolism in DIV with RES (n = 20). They 
found that with DIV, reduced cholesterol 

absorption produced a decrease in LDL 
and non-HDL, associated with enhanced  
catabolic LDL receptor activity in the liver.

Because metabolic changes in both 
groups in reference to glucose, insulin, in-
sulin resistance, and weight loss were simi-
lar, the authors suggest that these favorable 
cholesterol metabolic changes are induced 
specifically with DIV, and because weight 
loss over the specified interval was essen-
tially equivalent, the changes in lipids are 
not fully explained by weight loss.   n

The Do-it-Yourself  
Diabetes Diagnosis Kit

Source: Bethel MA, et al. Diabetes Care 
2013;36:1483-1488.

In the last decade, the threshold for 
diagnosis of diabetes has expanded to 

lower levels of fasting glucose, inclusion 
of reference laboratory A1c, and refine-
ment of the definitions of prediabetes. Use 
of the oral glucose tolerance test (OGTT) 
appears to be less and less necessary, con-
sidering the relative convenience of other 
diagnostic tests. Could a self-administered 
OGTT change the balance and be a posi-
tive addition to the diagnostic portfolio?

Bethel et al report on a self-adminis-
tered OGTT home use kit (SmartGRA) 
used by 30 diabetic and non-diabetic 
subjects. The kit includes instructions 
to guide the user through the process of 
timed capillary glucose measurement as 
well as a wireless data recorder for glu-
cose levels, the results of which are not 
visible to the user (glucose measurements 
are wirelessly transmitted to the clinic for 
evaluation).

Was self OGTT accurate? In a word, 
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yes. Comparison of OGTT reports gener-
ated by SmartGRA vs office-based testing 
found comparable reproducibility of results. 
Although the results of home OGTT tended 
to overestimate glucose levels compared to 
the reference laboratory, this emerged as 
a problem with device calibration, which 
should be able to be remediated. Overall, 
subjects found the device easy to use.

As a proof-of-concept trial, these re-
sults lend credence to the idea that OGTT 
— generally conceded to be sufficiently 
unwieldy so that other diagnostic tests 
are preferred — might merit reconsidera-
tion if a well-calibrated, similarly patient-
friendly device comes to market.   n

Low Creatinine  
Excretion Associated 
with Mortality  
in Type 2 Diabetes

Source: Sinkeler SJ, et al. Diabetes Care 
2013;36:1489-1494.

Creatinine excretion (cer), as mea-
sured by the 24-hour urinary excre-

tion of creatinine, has recently been noted 
to be associated with increased mortal-
ity, both in persons with underlying re-
nal disease and the general population. 
CER reflects overall lean muscle mass, so 
that declines in CER may simply reflect 
deconditioning, loss of muscle mass, ca-
chexia, malnutrition, etc., each of which 

may have a negative impact on mortality.
Sinkeler et al report on data accrued 

from two previously completed trials of 
angiotensin receptor blockers in diabetic 
nephropathy: Reduction of Endpoints 
in Non-insulin dependent diabetes mel-
litus with the Angiotensin II Antagonist 
Losartan trial and the Irbesartan Diabetic 
Nephropathy trial. Twenty-four hour uri-
nary CER was measured at baseline for the 
majority (n = 2360) of participants. Since 
mortality data from both trials are avail-
able, the relationship between CER and 
mortality can be evaluated. 

Across the population studied, each 
halving decrement of CER was associated 
with a doubling of mortality risk. Since 
the primary association of CER is with 
muscle mass, the authors pose the interest-
ing question of whether efforts expended 
to improve muscle mass, such as enhanced 
exercise and nutrition, might favorably ef-
fect mortality in this population.   n

Diabetes and  
Cognitive Function

Source: Spauwen PJJ, et al. Diabetes 
Care 2013;36:1554-1561.

The relationship between vascular 
disease and type 2 diabetes is consis-

tent: Risk for microvascular events (reti-
nopathy, neuropathy, and nephropathy) 
and macrovascular events (stroke and MI) 
is increased compared to non-diabetics. 
Additionally, when diabetics suffer mac-
rovascular events, the consequences are 
typically more severe than similar events 
in non-diabetics.

The etiology of cognitive impairment 
is often multifactorial, including vascu-
lar insufficiency. Diabetics have a higher 
prevalence of cognitive impairment than 
non-diabetics, but the rate of cognitive de-
cline in diabetics has not been studied.

The Maastricht Aging Study is com-
prised of 10,396 adults residing in the 
province of Limburg, the Netherlands. A 
sample from this population (n = 1290) 
underwent extensive neuropsychological 
testing at baseline, 6 years, and 12 years. 
At baseline, approximately 5% of the 
population had type 2 diabetes, with an 
incidence of an additional 5% over subse-
quent 6-year intervals.

When compared with controls, dia-
betics had a significant rate of cognitive 

decline over 6 and 12 years. Even when 
adjusted for variables that are more com-
monly comorbid in diabetics (hyperten-
sion, dyslipidemia, obesity), the accel-
eration in cognitive decline was greater in 
diabetics. As might be intuitive, diabetics 
with baseline cognitive impairment pro-
gressed at a more rapid rate than those 
without. Whether any specific interven-
tion among diabetics (e.g., better control 
of glucose, lipids, blood pressure) might 
ameliorate the exaggerated rate of cogni-
tive decline remains to be determined.   n

Benefits of Screening 
for Lung Cancer with 
Low-Dose CT

Source: The National Lung Screen-
ing Trial Research Team. N Engl J Med 
2013;368:1980-1991.

Lung cancer (lca) is responsible for 
more deaths than any other cancer 

worldwide. The burgeoning growth of 
smoking in developing countries suggests 
that this dismaying fact is unlikely to di-
minish in the foreseeable future. Clinical 
trials of screening for LCA through chest 
x-ray (CXR) did not show improved out-
comes, likely because of its relatively poor 
discriminative ability in early disease. 

The National Lung Screening Trial 
enrolled smokers and ex-smokers with at 
least a 30 pack-year history. Participants 
were randomized to an annual low-dose 
CT × 3 (n = 26,714) or standard chest x-
ray (n = 26,035).

A positive radiographic finding on at 
least screening was seen in three times as 
many CT screenees as chest x-ray (27.3% 
vs 9.2%). LCA was diagnosed in 1.1% of 
the CT group vs 0.7% in the CXR group.

Screening for LCA was found to re-
duce LCA-related mortality by 20% and 
all-cause mortality by 7%. 

Most of the abnormalities detected 
by low-dose CT screening were benign, 
so that the positive-predictive value for a 
positive CT was only 3.8% (i.e., about 4% 
of study subjects with any positive suspi-
cious finding on CT turned out to have 
LCA). Reassuringly, repeatedly negative 
low-dose CT had a negative predictive val-
ue of 99.9% (i.e., essentially no one who 
had negative sequential CT screening was 
diagnosed with LCA during the screening 
and follow-up period).   n


