
Vol. 28, Issue 8, August 2012
www.ahcmedia.com

PET/CT to assess 
response to neoadjuvant 
CRT in rectal cancer
page 58

Transarterial 
chemoembolization and 
bevacizumab in HCC 
page 59

Case study: Waldenström 
macroglobulinemia with 
hyperviscosity 
page 61

[INSIDE]

Financial Disclosure: Clinical Oncology Alert’s Editor, William Ershler, MD; peer reviewer, V.R. Veerapalli, MD; executive 
editor, Leslie Coplin; and managing editor, Neill Kimball report no financial relationships relevant to this field of study.

ABSTRACT & COMMENTARY

Capecitabine Better Than, Not Inferior to, Fluorouracil  
in Perioperative Treatment of Rectal Cancer
By William B. Ershler, MD
SYNOPSIS: In a multicenter, Phase 3 trial, perioperative chemoradiotherapy with capecitabine proved safe and 
equivalently effective as fluorouracil in reducing local recurrence. In fact, post hoc analysis demonstrated better 
disease-free and overall survival for those treated with capecitabine. This is a finding that will resonate in the offices 
of community-based oncologists. 
SOURCE: Hofheintz RD, et al. Chemoradiotherapy with capecitabine versus fluorouracil for locally advanced rectal cancer: A randomized, 
multicenter, non-inferiority Phase 3 trial. Lancet Oncol 2012;13:579-588.

Fluorouracil (FU)-based chemoradiotherapy 
has been regarded as a standard perioperative 
treatment for locally advanced rectal 

cancer.1 However, capecitabine, a fluorpyrimidine 
derivative that has proven equally effective as FU 
plus folinic acid for adjuvant treatment of stage 
III colon cancer2 also may be equally effective 
in this setting, and offers the advantage of oral 
administration. To address this, Hofheintz and 
colleagues throughout Germany conducted an 
industry-sponsored, multicenter, randomized, 
Phase 3 trial in patients with pathological stage II–
III locally advanced rectal cancer from 35 German 
institutions. The trial was initiated in 2002 before 
neoadjuvant chermoradiotherapy was common 
practice. However, the protocol was amended in 
2005 to include patients receiving preoperative 
chemoradiotherapy (neoadjuvant cohort).
Patients enrolled in the “adjuvant” (i.e., 

postoperative) cohorts received either two cycles 
of capecitabine (2500 mg/m2 days 1-14, repeated 
day 22), followed by chemoradiotherapy (50.4 Gy 
plus capecitabine 1650 mg/m2 days 1-38), then 
three cycles of capecitabine or two cycles of bolus 
fluorouracil (500 mg/m2 days 1-5, repeated day 
29), followed by chemoradiotherapy (50.4 Gy plus 
infusional fluorouracil 225 mg/m2 daily), then two 
cycles of bolus fluorouracil. Upon amendment, 
those who were included as “neoadjuvant” received 
chemoradiotherapy (50.4 Gy plus capecitabine 1650 
mg/m2 daily) followed by radical surgery and five 
cycles of capecitabine (2500 mg/m2 per day for 14 
days) or chemoradiotherapy (50.4 Gy plus infusional 
fluorouracil 1000 mg/m days 1-5 and 29-33) 
followed by radical surgery and four cycles of bolus 
fluorouracil (500 mg/m2 for 5 days). The primary 
endpoint was overall survival; analyses were done 
based on all patients with post-randomization data. 
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Non-inferiority of capecitabine in terms of 
5-year overall survival was tested with a 
12.5% margin. 

A total of 401 patients were randomly 
allocated; 392 patients were evaluable 
(197 in the capecitabine group, 195 in the 
FU group), with a median follow-up of 
52 months (IQR 41-72). Five-year overall 
survival in the capecitabine group was non-
inferior to that in the FU group (76% [95% 
CI 67-82] vs 67% [58-74]; P = 0.0004; 
post-hoc test for superiority P = 0.05). 
Three-year disease-free survival was 75% 
(95% CI 68-81) in the capecitabine group 
and 67% (59-73) in the fluorouracil group 
(P = 0.07). Similar numbers of patients had 
local recurrences in each group (12 [6%] 
in the capecitabine group vs 14 [7%] in the 
fluorouracil group, P = 0.67), but fewer 
patients developed distant metastases in the 
capecitabine group (37 [19%] vs 54 [28%]; 
P = 0.04). Diarrhea was the most common 
adverse event in both groups (any grade: 
104 [53%] patients in the capecitabine 
group vs 85 [44%] in the fluorouracil 
group). Patients in the capecitabine group 
had more hand-foot skin reactions (62 
[31%] vs three [2%]), whereas leucopenia 
was more frequent with fluorouracil than 
with capecitabine (68 [35%] any grade, 

16 [8%] grade 3-4 vs 50 [25%] any grade, 
three [2%] grade 3-4). 

COMMENTARY 
This study resulted in findings very similar 
to the X-ACT trial demonstrating non-
inferiority of capecitabine when compared 
with FU in the adjuvant treatment of stage 
III colon cancer.2,3 In the present study, 
when examined by post hoc analysis, those 
receiving capecitabine had better disease-
free and overall survival with equivalent 
(low) rates of local recurrence. Current 
investigations are underway to examine 
the role of additional chemotherapeutic 
agents in the neoadjuvant setting, including 
prominently, oxaliplatin.4 In the meantime, 
clinicians can be reassured that substituting 
capecitabine for FU, a choice with the 
obvious advantage of oral administration, 
comes at no cost in terms of safety or 
efficacy. In fact, there is now evidence in 
terms of disease-free and overall survival 
that it may be better.   n
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ABSTRACT & COMMENTARY

PET/CT as Tool in Assessing Response  
to Neoadjuvant CRT for Rectal Cancer
By William B. Ershler, MD
SYNOPSIS: Neoadjuvant chemoradiotherapy has become the standard approach for patients 
with locally advanced rectal adenocarcinoma. For patients who achieve a complete response 
determined preoperatively, less than maximally aggressive surgery has been contemplated. 
However, improved accuracy of the preoperative assessment needs to be established. In the 
current prospective evaluation, assessments of response were made with and without the 
use of PET/CT in a consecutive series and it was found that the additional scans were useful 
adjuncts to comprehensive clinical examination. 
SOURCE: Perez RO, et al. Accuracy of positron emission tomography/computed tomography and clinical assessment 
in the detection of complete rectal tumor regression after neoadjuvant chemoradiation. Long-term results of a 
prospective trial. Cancer 2012;118:3501-3511.

The current standard approach 
for locally advanced rectal 
cancer includes neoadjuvant 

chemoradiation therapy (CRT) followed 
by surgical resection. Optimal surgery 
often includes total mesorectal excision 
(TME),1 a highly effective approach when 
considering oncologic outcomes, but one 

with substantial risk for postoperative 
urinary, fecal, and sexual dysfunction.2

Neoadjuvant CRT has resulted in 
significant down-staging for many patients, 
raising the possibility that alternatives to 
TME might produce comparable oncologic 
outcomes with fewer adverse consequences. 
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In fact, in some series, CRT has produced complete 
pathological responses (pCR) in as many as 40% 
of patients,3 and such patients are known to have 
improved local control and overall survival when 
compared to patients who are found to have residual 
disease upon surgical resection.4 For those thought 
to be without residual cancer, less than aggressive or 
even no surgery might be contemplated. Of course, 
this would hinge upon a comprehensive assessment 
performed at a defined interval after completion of 
CRT, and careful follow-up during the subsequent 
months and years. 

To address the role of PET/CT in determining 
(clinical) complete response (cCR), Perez and his 
Brazilian colleagues conducted a prospective trial 
in which PET/CT scans were utilized in addition to 
comprehensive physical examination, proctoscopy, 
CT, and high-resolution MRI, prior to and 6 weeks 
and 12 weeks after completion of CRT. 

Consecutive patients treated at the University of Sao 
Paulo with clinical T2 (cT2) through cT4NxM0 
rectal adenocarcinoma were enrolled. Neoadjuvant 
therapy consisted of 54 Gy of radiation and 
5-fluorouracil-based chemotherapy. Baseline PET/
CT studies were obtained before CRT followed by 
PET/CT studies at 6 weeks and 12 weeks after the 
completion of CRT. Clinical assessment as described 
above was performed at 12 weeks after CRT 
completion. PET/CT results were compared with 
clinical and pathologic data. 

In total, 99 patients were included in the study. 
Twenty-three patients were complete responders 
(16 had a complete clinical response, and seven 
had a complete pathologic response). The PET/CT 
response evaluation at 12 weeks indicated that 18 
patients had a complete response, and 81 patients 
had an incomplete response. There were five false-
negative and 10 false-positive PET/CT results. PET/
CT for the detection of residual cancer had 93% 
sensitivity, 53% specificity, a 73% negative predictive 
value, an 87% positive predictive value, and 85% 
accuracy. Clinical assessment alone resulted in an 
accuracy of 91%. PET/CT information may have 
detected misdiagnoses made by clinical assessment 
alone, improving overall accuracy to 96%. 

COMMENTARY 
There have been several prior studies addressing 
the role of PET/CT in assessing tumor response to 
CRT with varying results.5-8 In general, these were 
retrospective analyses with small numbers, and 
several examined PET/CT at short intervals (4 or 6 
weeks) after CRT completion. The current report 
was of a larger series examined prospectively in a 
systematic way and at a sufficient interval (12 weeks) 
such that PET-detected increased metabolic activity 
more likely would reflect residual tumor than the 
inflammatory response to radiation, which would be 
more likely on earlier studies.

The current report demonstrated that findings 
from PET/CT alone would be insufficient to base 
critical decisions, such as which patients would be 
candidates for less-aggressive surgery or no surgery 
at all. The comprehensive clinical evaluation alone 
also was less than perfect in identifying which 
patients would turn out to have a pCR. However, 
by adding the data from the 12-week PET/CT and 
the comprehensive clinical examination, accuracy 
was shown to be significantly improved. Patients 
with a negative PET/CT at that time who were 
independently felt to be in cCR had a 96% chance of 
being shown to be free of residual tumor (pCR) upon 
resection. If this experience can be corroborated, 
the incorporation of PET/CT findings may indeed 
provide a useful additional tool with good overall 
accuracy for the selection of patients who may 
avoid unnecessary radical resection after achieving a 
complete clinical response. 

One point gleaned from this study worth emphasizing 
is that PET/CT obtained at 6 weeks post-CRT was 
remarkably inaccurate in predicting which patients 
would be found to be true CRs (< 50%).   n

References
1. Martling A, et al. Br J Surg 2005;92:225-229.
2. Lezoche G, et al. Surg Endosc 2008;22:352-358.
3. Sanghera P, et al. Clin Oncol (R Coll Radiol) 2008;20:176-183.
4. Maas M, et al. Lancet Oncol 2010;11:835-844.
5. Capirci C, et al. Int J Radiat Oncol Biol Phys 2009;74:1461-1469.
6. Konski A, et al. Int J Radiat Oncol Biol Phys 2009;74:55-59.
7. Kristiansen C, et al. Dis Colon Rectum 2008;51:21-25.
8. Martoni AA, et al. Ann Oncol 2011;22:650-656.

ABSTRACT & COMMENTARY

Transarterial Chemoembolization ± Intravenous 
Bevacizumab in the Treatment of Hepatocellular Cancer
By Bindu Kanapuru, MD
Hematology/Oncology Division, IASIA-Falls Church, Falls Church, VA
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SYNOPSIS: In this single-institute pilot study, 30 subjects with hepatocellular cancer were randomized to 
transarterial chemoembolization with or without bevacizumab. Bevacizumab use significantly improved progression-
free survival at 16 weeks but no significant difference was seen with respect to the primary outcome (vessel count) 
or in the overall survival.
SOURCE: Britten CD, et al. Transarterial chemoembolization plus or minus intravenous bevacizumab in the treatment of hepatocellular cancer: A 
pilot study. BMC Cancer 2012;12:16.

Hepatocellular cancer (HCC) is the third 
most common cause of cancer mortality in 
the world with rising incidence rates in the 

United States. Survival trends reveal an increase in 
the percentage of patients diagnosed with localized 
and regional disease than distant disease from 
1992-1993 to 2003-2004.1 Liver transplantation 
is the standard treatment in patients with localized 
disease who meet the Milan criteria (single tumors 
≤ 5 cm or 3 nodules ≤ 3 cm), and in carefully 
selected cases, 5-year survival can be as high as 
70%. However, the paucity of donor livers as well 
as strict criteria for resection and percutaneous 
ablation therapies exclude many patients from 
these therapies. Transarterial chemoembolization 
(TACE) can be employed in patients with preserved 
liver function for the treatment of large (> 3 
cm) or multifocal HCC confined to the liver as 
neoadjuvant therapy prior to liver transplant or for 
primary unresectable tumors with survival benefit.2 
However, the results are not permanent and the 
procedure fails due to neovascularization regulated 
by vascular endothelial growth factor (VEGF). 
Not only are VEGF levels higher in hepatocellular 
cancer, but they are also up-regulated by the TACE 
due to tumor hypoxia.3 Because of the direct effect 
of bevacizumab on VEGF and on microvessel 
density, this study tested the hypothesis that the use 
of bevacizumab with TACE may improve upon the 
results observed with TACE alone.

This was a single institution pilot study in which 
30 subjects with HCC were randomized with a 
computer-generated allocation in a one-to-one 
ratio to either bevacizumab at a dose of 10 mg/kg 
IV every 14 days beginning 1 week prior to TACE 
(TACE-BEV arm) or observation (TACE-O arm). 
TACE of all lesions was done using doxorubicin 
25 mg/m2 (emulsified with lipiodol, 10-12 mL), 
cisplatin 50 mg/ m2, and mitomycin-C 5 mg/
m2, with Embosphere® microspheres (Biosphere 
Medical, Rockland, MA) at day 8. Repeat TACE 
was performed at week 14 if there were evidence 
for recanalization, residual tumor blush, or new 
lesions that could be targeted. TACE-BEV subjects 
were allowed to continue bevacizumab beyond week 
16. The primary outcome measure was neovessel 
formation by angiography at weeks 10 and 14. 
Angiography was performed on day 8, and again at 
weeks 10 and 14. TACE-O subjects were allowed to 

crossover to bevacizumab at week 16 in the setting 
of progressive disease. Secondary outcome measures 
were progression-free survival (PFS) at 16 weeks, 
overall survival (OS), bevacizumab safety, and an 
analysis of VEGF levels before and after TACE with 
and without bevacizumab. Subjects had at least one 
lesion > 3 cm and no lesion > 15 cm, and no more 
than three lesions total. Subjects were excluded if 
they had Child’s class C liver dysfunction, Eastern 
Cooperative Oncology Group (ECOG) Performance 
Status (PS) > 2, bilirubin > 2.5 mg/ dL, INR > 1.5, 
extra hepatic disease, thrombosis of the main portal 
vein, or contraindications to bevacizumab.
Nine of 15 randomized to the TACE-O arm and 
14 of 15 randomized to the TACE-BEV arm 
completed all three angiograms. At week 10, new 
vessel formation was seen in four of 11 (36%) 
TACE-O and 4 of 14 (29%) TACE-BEV subjects. 
Three of nine (33%) TACE-O and two of 14 (14%) 
TACE-BEV subjects demonstrated neovascularity 
at week 14. Four of nine (44%) TACE-O subjects 
and six of 15 (40%) TACE-BEV subjects underwent 
TACE at week 14. Three of 11 (27%) TACE-O 
subjects and three of 14 (21%) TACE-BEV, and 
one of nine (11%) TACE-O subjects and two of 
14 (14%) TACE-BEV subjects had evidence of 
collaterization at weeks 10 and 14, respectively. 
The PFS at 16 weeks was significantly lower in the 
TACE-O arm than in the TACE-BEV arm (0.19 
vs 0.79; P = 0.021), but despite that, the median 
OS in the TACE-BEV arm was lower (49 months) 
than the TACE-O arm (61 months) (P = 0.21). No 
life-threatening bevacizumab-related toxicities were 
observed. Bevacizumab pharmacokinetics did not 
differ significantly from historical controls. TACE-
BEV patients had a lower fold change in the serum 
VEGF levels than TACE-O arm.

COMMENTARY 
The authors are to be congratulated on their attempt 
to improve the results of TACE by targeting the 
VEGF pathway, which has been shown to be a useful 
marker for tumor progression, vascular invasion, as 
well as poor prognosis in HCC. Although sorafenib 
is associated with improved survival in advanced 
HCC patients, liver transplantation and resection 
still remain the only options for cure. Increasing 
the success of TACE procedures by targeting VEGF 
may increase the number of patients who will be 
eligible for transplantation. In this population 
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with no or minimal liver dysfunction, the authors 
demonstrated that bevacizumab can be safely 
administered along with TACE with benefit in 
reducing neovascularization, serum VEGF levels, and 
improving PFS. Although this was a single institution 
study, it was a randomized trial with clearly defined 
endpoints and detailed assessments. It also is 
interesting to note that the incidence of grade 3-4 side 
effects, including hypertension, did not significantly 
differ between the two groups and bevacizumab was 
safely administered through the TACE procedures. 
This is in contrast to other surgical procedures where 
the incidence of vascular events increased with 
bevacizumab and a minimum of 6 weeks off therapy 
is recommended prior to surgery.

However, despite showing that TACE-BEV was 
associated with decreased percentage of new vessels 
there was no significant difference between the 
treatment groups in the mean (± standard deviation) 
percent change from baseline of the vessel count at 
time points. Similarly, there was no difference in the 
recanalization. The small sample size also precludes 

evaluation of the significant PFS results and the 
non-significant overall survival results. Although 
vascular events were comparable between the two 
groups, almost 90% of the subjects had Child-Pugh 
class A and the generalizability of safety to other 
risk groups, particularly those with more advanced 
disease, cannot be made.

In this well-conducted pilot trial of the use of anti-
angiogenesis inhibitor bevacizumab in combination 
with TACE, the added treatment was found to be 
safe and effective in reducing VEGF levels in patients 
with minimal hepatic dysfunction. This was an 
exploratory study that will, no doubt, be expanded 
upon as investigators focus upon anti-angiogenesis 
pathways to improve outcomes with TACE.   n
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ILLUSTRATIVE CASE SERIES

Waldenström Macroglobulinemia with Hyperviscosity
By William B. Ershler, MD

A 57-year-old retail pharmacist presented 
to his primary care physician because 
of progressive headaches, blurry vision, 

hearing loss, and episodes of confusion. He had 
not had night sweats, fever, or weight loss. On 
physical examination he was found to be pale 
and there were ecchymoses over his upper and 
lower extremities that he reported occurred 
spontaneously over the past 3 months. He had 
attributed these to his current medications 
including both aspirin (81 mg/day) and clopidogrel 
(75 mg/day), although he had been taking these 
medications for more than 5 years without noticing 
ecchymoses in the past. He did not have palpable 
lymphadenopathy nor was there splenomegaly. 

A complete blood count (CBC) revealed a white 
blood count of 3.1 K/cu mm with 57% lymphocytes, 
23% neutrophils, 8% monocytes, and 3% 
eosinophils. Hemoglobin was 7.1 g/dL and the 
platelet count was 94 K/cu mm. Serum chemistries 
revealed sodium of 129 mg/dL and potassium of 3.9 
mg/dL. Total serum protein was 9.8 g/dL with an 
albumin of 2.3 g/dL. Serum protein electrophoresis 
revealed the presence of a monoclonal protein that 
was identified as IgM/k by immunofixation. Serum 
viscosity was 4.2 cp. A bone marrow aspirate 

and biopsy revealed an expanded presence of 
lymphoplamacytic cells, which by flow cytometry 
demonstrated sIgM, CD19, CD20, and CD22. 

Imaging studies, including an MRI of the brain 
and chest-abdomen-pelvis CT, were essentially 
within normal limits. A diagnosis of Waldenström 
macroglobulinemia (WM) was made and hematology/
oncology was consulted for assistance in management. 

DISCUSSION
This patient presents with many symptoms 
attributable to Waldenström-associated 
hyperviscosity. WM is an indolent lymphoma 
characterized by the accumulation within the 
marrow of lypmphoplasmacytic cells that typically 
secrete pentameric IgM which by nature of size 
and chemical properties, expands plasma volume 
and increases serum viscosity.1,2 WM may present 
with constitutional signs/symptoms typical of 
indolent lymphoma (night sweats, weight loss) 
or more prominently as a result of organ damage 
created by the monoclonal IgM (e.g., painful 
neuropathy, amyloid) or by the consequences of 
increased viscosity.3 Typically, patients present with 
symptoms generally related to the triad of mucosal 
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analogues (e.g., fludarabine) in combination with 
rituximab, particularly in older patients.8 Thalidomid 
with rituximab has been a useful approach for 
some (particularly those presenting with significant 
myelosuppression),9 but lenalidomide has been 
associated with clinically significant anemia and 
thus is not recommended for patients with WM. A 
number of other agents, including bendamustine and 
everolimus, are currently under investigation, having 
exhibited demonstrable activity in early trials. 

Recommendations for Presented Patient
The patient presented with symptoms and signs of 
hyperviscosity and was found to have WM. Once 
identified, the hyperviscosity should be treated 
promptly and most effectively by plasmapheresis, 
at least two or three sessions over the first week. 
Attention would then be directed to specific 
WM treatment, I would take into account his 
initial cytopenias, which may have resulted from 
marrow involvement with tumor or as a result of 
IgM-associated peripheral destruction. A careful 
review of the marrow and observation of CBC 
response to plasmapheresis would be helpful 
in defining the mechanism. In the absence of 
constitutional symptoms and attributing most of 
his symptoms to hyperviscosity, I would likely 
recommend a cyclophosphamide-based regimen 
(e.g., dexamethasone-cyclophosphamide-rituximab7), 
rather than more intensive approaches. I would 
avoid rituximab in the first one or two courses in 
light of the well-described IgM-flare that occurs with 
rituximab treatment, either when used alone or in 
combination.10 Such might transiently increase serum 
viscosity and associated symptoms. Upon remission, 
I would strongly consider maintenance rituximab at 
3-month intervals for an additional 2 years, akin to 
what is currently standard care for other indolent 
lymphomas.   n
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bleeding, visual changes, and neurologic symptoms.4 
Constitutional symptoms and cardiorespiratory 
symptoms also contribute to the clinical presentation. 
The normal relative serum viscosity ranges from 
1.4-1.8 units (reported as Centipoises). Symptoms 
usually are not seen at viscosities of less than four 
units, and the most dramatic presentations occur 
when the viscosity measures more than five units. 
However, there is considerable variability in response 
to hyperviscosity and some patients will be severely 
affected at levels as low as 3 cp.5 

Initial Management
Once clinically recognized, hyperviscosity syndrome 
should be promptly treated so as to prevent the 
myriad of complications associated with reduced 
blood flow to critical organs. Plasmapheresis 
performed two to three times will reduce serum IgM 
by 30% to 60%.3 Each session should be calculated 
to perform one complete plasma exchange, using 
albumin as the replacement product. Such treatment 
should result in prompt resolution of viscosity-
related symptoms but it is only a temporizing 
approach, as IgM levels will steadily rise and return 
to pretreatment levels within 4-5 weeks. 

Patients with WM and hyperviscosity frequently 
will present with anemia and hyponatremia and 
clinicians need to keep in mind that much if not all 
of this is due to expanded plasma volume. Treatment 
with saline or packed red cells may expand whole 
blood volume further and have significant adverse 
consequences. 

WM-directed Treatment
WM is a systemic illness, and, like other indolent 
lymphomas, there is a wide array of treatment 
choices. In patients requiring immediate treatment, 
the most rapid responses have been gained 
by combination chemotherapy. For example, 
bortezomib, dexamethasone, and rituximab (BDR) 
has been shown to be highly effective with an overall 
response rate of 96% and with 22% achieving 
complete response and 80% remaining progression 
free at 2 years.6 In this trial, the time to observation 
of at least minimal response was 1.1 months. A 
number of other combinations have been tested and 
most have been associated with reasonable responses. 
Cyclophosphamide-rituximab combinations have 
proven particularly effective,7 as have nucleoside 

ABSTRACT & COMMENTARY

No ‘Go’ with CoQ10 for Treatment-Related Fatigue
By Russell H. Greenfield, MD
Medical Director, Integrative Oncology Services, Carolinas Medical Center, Charlotte, NC
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than normal (< 0.64 µg/ mL). By 8 weeks’ time, 
CoQ10 levels had tripled in the intervention group 
from a mean (SD) of 0.7 (0.4) µg/mL at baseline to 
2.2 (1.2) µg/mL; however, average post-treatment 
CoQ10 levels were lower than baseline in 12% of 
participants in the CoQ10  arm. Vitamin E levels 
almost doubled from 13.8 (8.7) µg/mL at baseline 
to 24.1 (15.1) µg/mL at 8 weeks, but again average 
post-treatment vitamin E levels were lower than 
baseline for 11% of subjects. Fatigue increased 
significantly in both groups once chemotherapy 
was initiated (P < 0.001) and gradually lessened 
thereafter, never returning to pretreatment levels. 
Models of treatment effect failed to show any benefit 
from CoQ10 supplementation compared with 
placebo for the relief of treatment-related fatigue 
regardless of baseline and subsequent serum CoQ10 
concentration at any time during the study, including 
at trial’s end (24 weeks). Subjects in both treatment 
groups experienced an overall decrease in QOL (P 
< 0.001); this was not significantly ameliorated by 
CoQ10 administration. Likewise, the non-significant 
increase in depressive symptoms detected following 
the start of adjuvant chemotherapy was not 
impacted by the use of CoQ10 when compared with 
placebo. Adverse effects experienced by participants 
were not significantly different between the two 
groups. The researchers conclude that their results 
show there is no benefit to supplementation with 
“standard-dose” CoQ10 for the management of 
treatment-related fatigue in women newly diagnosed 
to have breast cancer.

COMMENTARY
A review of the therapeutic approach to cancer-
related fatigue published last year reported that 
50-90% of people being treated for cancer, especially 
those receiving different modalities, experience 
distressing fatigue that dramatically impairs QOL 
and often impacts their ability to complete their 
course of treatment.1 The National Comprehensive 
Cancer Network defines cancer-related fatigue as “a 
persistent subjective sense of physical, emotional, 
and/or cognitive tiredness or exhaustion related to 
cancer or cancer treatment that is not proportional 
to recent activity and that significantly interferes 
with usual functioning.”2 Notably, it is not usually 
relieved with rest alone. 

Regular screening for fatigue throughout treatment 

The majority of people receiving treatment 
for cancer experience a degree of fatigue 
that severely impairs their quality of life, 

and very few generally effective treatments 
exist to address the condition. The authors 
designed this randomized, double-blind, placebo-
controlled study of coenzyme Q10 (CoQ10) 
in women with newly diagnosed breast cancer 
beginning adjuvant chemotherapy to evaluate 
CoQ10 supplementation’s effect on treatment-
induced fatigue, overall quality of life (QOL), and 
depression. Together with other eligibility criteria, 
subjects had to have an Eastern Cooperative 
Oncology Group (ECOG) performance status < 2 
(at least able to walk and manage self-care) and 
not have lost more than 5% of their total body 
weight in the prior 3 months. Participants were 
stratified by chemotherapy type (anthracycline 
vs no anthracycline) and whether they received 
radiation therapy, and were then randomized 
to receive either 300 mg CoQ10 (Soft Gel 
Technologies, Los Angeles, California) or placebo 
daily, each combined with 300 IU vitamin E 
(to facilitate absorption, also from Soft Gel 
Technologies, Los Angeles, California), in divided 
doses three times a day with food for 24 weeks. 
Interventions were begun no later than 4 days 
after treatment with chemotherapy had started. 
Adherence to study protocol was assessed through 
serial determinations of serum CoQ10 and vitamin 
E levels at baseline and following 8, 16, and 24 
weeks of treatment. Various QOL tools were 
employed to capture information on the primary 
outcome of fatigue, as well as the secondary 
endpoints of overall QOL, depression, and social 
support, and included the POMS-F, the FACIT-F, 
a self-reported LASA-Fatigue score, the FACT-B, 
CES-D, and the Medical Outcomes Study Social 
Support Survey (all of which are well-described 
by the study authors). Assessments were made 
at baseline and then after 8, 16, and 24 weeks of 
therapy.

A total of 236 women participated in the study (age 
range 28-85 years, median = 51 years; 87% non-
Hispanic whites). The vast majority (84%) were 
receiving anthracycline chemotherapy, and more than 
half (61%) also received radiation therapy. Subjects 
generally reported low levels of fatigue at baseline, 
while 44% had serum CoQ10 levels deemed lower 

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

This article originally appeared in the July 2012 issue of Integrative Medicine Alert. 

SYNOPSIS: Results of this well-done trial strongly suggest that CoQ10 administration over 24 weeks’ time does not 
help relieve the treatment-related fatigue experienced by a significant proportion of women with newly diagnosed 
breast cancer.

SOURCE: Lesser GJ, et al. A randomized, double-blind, placebo-controlled study of oral coenzyme Q10 to relieve self-reported treatment-
related fatigue in newly diagnosed patients with breast cancer. J Support Oncol doi.org/10.1016/j.suponc.2012.03.003.
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CME Questions
1. In the German multicenter 
trial of perioperative 
chemoradiotherapy including 
capecitabine vs. fluorouracil for 
patients with rectal cancer, which 
of the following conclusions is 
most correct?
a. Capecitabine treatment was 

associated with a greater rate 
of leukopenia.

b. Capecitabine treatment, 
although better tolerated, 
was associated with a shorter 
disease-free interval.

c. Capecitabine treatment was 
less well tolerated and resulted 
in a higher rate of local 
recurrence, although disease-
free and overall survival were 
comparable.

d. Capecitabine treatment was 
associated with comparable 
local control and better 
disease-free and overall 
survival.

2. PET/CT scanning 12 
weeks after neoadjuvant 
chemoradiation therapy for 
rectal cancer was shown in the 
Brazilian cohort to:
a. be sufficient to predict with 

accuracy those who were 
true complete responders to 
therapy.

b. have low false positive but 
high false negative results 
making the added information 
of little value in predicting 
true complete responders.

c. be useful when combined 
to comprehensive clinical 
evaluation in predicting 
complete responders. 

d. have no added value to 
comprehensive clinical 
evaluation in predicting 
complete responders.

3. Higher serum vascular 
endothelial growth factor levels 
in hepatocellular cancer predict 
patients who: 
a. have increased tumor size and 

advanced stage.
b. have decreased disease-free 

and overall survival.
c. are less likely to 

respond to transarterial 
chemoembolization.

d. All of the above

4. Which of the following drugs 
is distinctly not recommended 
for patients with Waldenström 
macroglobulinemia?
a. Thalidomide
b. Lenalidomide
c. Rituximab
d. Cyclophosphamide
e. Bortezomib

CME Objectives
Upon completion of this educational activity, participants should be able to:

•   discuss the most recent 
information regarding 
diagnosis and treatment of 
various types of cancer; 

•   describe current prevalence/
surveillance data and long-
term follow-up results of 
chemotherapy/radiation 
regimens; and

•   describe new advances in the 
field of oncology.

is now recommended; however, available 
treatment options remain largely ineffective. 
Such was the genesis of the current study, 
especially in light of the fact that CoQ10 is 
known to play an important role in energy 
production within mitochondria and has 
been shown to benefit exercise capacity in 
some people with mild-to-moderate left 
heart failure at doses as low as 100 mg 
per day. How disappointing then that, 
even with significant increases in CoQ10 
levels in the majority of subjects receiving 
active therapy at a dose of 300 mg daily, 
no meaningful benefit was experienced 
with respect to perceived energy levels and 
activity. The finding that slightly more 
than 10% of participants did not achieve 
significant increases in serum levels of 
CoQ10 and vitamin E is interesting, but 
is little more than a footnote in relation to 
the central findings, and does not weaken 
the argument against CoQ10’s use for the 
management of treatment-related fatigue. 
 

The authors rightly point out that attrition 
was very high (97 subjects withdrew prior 
to their final assessments), but this is not 
uncommon with the study population at 
hand. Reasons for withdrawal were in line 
with those common to almost all studies 
addressing cancer patients and were heavy 
on treatment toxicity, including inability to 
tolerate oral medications.

The search for interventions that offer 
meaningful relief from treatment-related 
fatigue for people with cancer is far from 
over. Non-pharmacological means that 
show promise include regular exercise and 
cognitive behavioral therapy, but there is 
little or no reason to further pursue the 
potential benefit of CoQ10 in this setting — 
it is not indicated.   n
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FDA Approves First New Anti-Obesity Drug in Years
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In this issue: Lorcaserin for weight loss; statins 
and fatigue; treatment-resistant gonorrhea; hydro-
codone classification changes; USPSTF recommen-
dations; and FDA actions.

Magic bullet for weight management?
The FDA has approved lorcaserin, the first new 

weight loss medication in more than a decade. The 
drug is approved for chronic weight management 
in adults with a body mass index of 30 or greater, 
or 27 or greater in those with weight-related condi-
tions such as high blood pressure, type 2 diabetes, 
or hypercholesterolemia. Lorcaserin works by 
activating the serotonin 2C receptor in the brain, 
which promotes satiety. Approval was based on the 
results of three randomized, placebo-controlled tri-
als of nearly 8000 obese and overweight patients 
with and without type 2 diabetes. All participants 
received lifestyle modification and reduced-calorie 
diets as well as exercise counseling. Lorcaserin was 
associated with an average weight loss of 3-3.7% 
compared to placebo over 1 year. Those with type 2 
diabetes experienced favorable changes in glycemic 
control. There is no evidence of valvulopathy associ-
ated with the drug; although serotonin syndrome 
is a concern, especially when the locaserin is taken 
with an SSRI or some migraine drugs. The most 
common side effects include headache, dizziness, 
fatigue, nausea, dry mouth, and constipation as well 
as hypoglycemia in diabetic patients. Lorcaserin will 
be marketed by Arena Pharmaceuticals as Belviq.   n

Do statins cause fatigue? 
Statins may be associated with fatigue and exer-

tional intolerance, according to a small study from 
UC San Diego. Researchers randomized just over 
1000 patients (692 men and 324 women) to simv-
astatin 20 mg (lipophilic statin), pravastatin 40 mg 

(hydrophilic statin), or placebo for 6 months. The 
outcomes were self-ratings of change in baseline in 
“energy” and “fatigue with exertion.” Statin users 
were more likely to report worsening energy and 
fatigue compared to placebo (P = 0.002) Fatigue 
and exertional intolerance was worse with simv-
astatin compared to pravastatin (simvastatin, P = 
0.03; pravastatin, P = 0.01). Women were more 
severely affected than men. The authors acknowl-
edge that these findings are based on small numbers 
and findings are provisional. However, they also 
state that “this is the first randomized evidence of 
affirming unfavorable statin effects on energy and 
exertional fatigue.” They further suggest that these 
effects “germane to quality of life, merit consid-
eration when prescribing or contemplating use of 
statins, particularly in groups without expected 
morbidity/mortality benefit.” (Arch Intern Med 
published online June 11, 2012. doi: 10.1001/
archinternmed.2012.2171). The study also raises 
the potential issue of increased adverse effects of 
lipophilic statins such as simvastatin. The various 
risks and benefits of lipophilicity have been debated 
for years. It is clear that highly lipophilic statins, 
such as the now removed cerivastatin (Baycol), may 
have more muscle toxicity, and may have more 
CNS adverse effects as well. Of currently marketed 
statins, simvastatin is the most lipophilic, while 
pravastatin and rosuvastatin are the least.   n



2 PHARMACOLOGY WATCH® / August 2012

Call to action for resistant gonorrhea
The World Health Organization (WHO) is calling 

for urgent action to prevent the spread of “untreat-
able gonorrhea” around the world. The concern is 
based on reports from several countries, including 
Japan, United Kingdom, Australia, France, Sweden, 
and Norway, of gonorrhea that is resistant to cepha-
losporin antibiotics — the last remaining treatment 
option. According to WHO, more than 100 million 
people are infected with gonorrhea annually, and the 
world is faced with “dwindling treatment options.” 
WHO is calling for greater vigilance on the correct 
use of antibiotics and more research into alterna-
tive treatment regimens for gonococcal infections. 
The agency also calls for increased monitoring and 
reporting of resistant strains as well as better preven-
tion, diagnosis, and control of gonococcal infections. 
Single-dose treatment to assure adherence is also 
important as is the treatment of partners. WHO 
also stresses education and prevention, with special 
attention to high-risk groups such as sex workers 
and men who have sex with men. Cephalosporin-
resistant gonorrhea has not been reported in the 
United States yet, but surveillance systems are in 
place. According to a recent CDC editorial in the 
New England Journal of Medicine, “It is time to 
sound the alarm. During the past 3 years, the wily 
gonococcus has become less susceptible to our last 
line of antimicrobial defense...” (N Engl J Med 2012; 
366:485-487).   n

Changes on horizon for hydrocodone drugs
Could Vicodin soon be a Schedule II drug? The 

answer may be yes depending on congressional 
action this summer. The U.S. Senate recently passed 
The FDA Safety and Innovation Act (S 3187) 
with an amendment to classify all hydrocodone-
containing products from Schedule III to Schedule 
II. The House of Representative’s version of the bill 
did not contain similar language, and the proposal 
is under consideration for the final bill to be sent 
to the President for signature later this summer. 
Meanwhile, lawmakers in New York are moving 
forward with legislation that would make all hydro-
codone-containing drugs Schedule II. If enacted, 
these laws would categorize hydrocodone contain-
ing drugs, such as Vicodin and Norco, in the same 
group with morphine, oxycodone, and methadone. 
Schedule II drugs cannot be phoned in, and patients 
are required to receive a new prescription for each 
refill. The proposed tightened regulations are in 
response to the explosion of prescription opioid 
abuse nationwide. Meanwhile, pharmacy groups, 
such as the American Pharmacists Association, are 
opposed to the legislation and are actively lobbying 

against it, arguing that it is unnecessarily restrictive 
to patients who legitimately need access to these 
drugs.   n

Vitamin D and calcium supplements
The U.S. Preventive Services Task Force (USPSTF) 

has now recommended that vitamin D and calcium 
supplements above the usual recommended daily 
allowances are of no benefit to help prevent bone 
fractures in healthy older women, and may actually 
cause harm. In a draft recommendation statement 
issued in early June, the USPSTF concluded that there 
is insufficient evidence to recommend vitamin D for 
prevention of cancer or combined vitamin D and 
calcium for the prevention of fractures in postmeno-
pausal women or men. They further recommend 
against daily supplementation of more than 400 IU 
of vitamin D and 1000 mg of calcium carbonate. 
Older adults who are at risk for falls may continue to 
take vitamin D (www.uspreventiveserviestaskforce.
org/draftrec3.htm). The draft recommendation was 
issued just after a study was published showing cal-
cium plus vitamin D supplements appear to be asso-
ciated with lower mortality in older individuals. In a 
large meta-analysis, patients receiving both calcium 
and vitamin D had a 9% reduction in mortality (haz-
ard ratio, 0.91; 95% confidence interval, 0.84-0.98), 
although vitamin D alone did not affect mortality (J 
Clin Endocrinol Metab published online May 17, 
2012, doi: 10.1210/jc.2011-3328).   n

FDA actions
The FDA has issued opinions on two oral novel 

anticoagulants. The agency turned down Janssen’s 
application for approval of rivaroxaban (Xarelto) 
for the treatment of acute coronary syndrome, at 
least for now. The FDA did not release the rea-
sons for the decision, but speculation is they want 
more information from the ATLAS-ACS trial. 
Rivaroxaban was approved last year for preven-
tion of venous thromboembolism after hip or knee 
replacement surgery, and also for stroke preven-
tion in patients with non-valvular atrial fibrilla-
tion (AF). The FDA also delayed the approval of 
apixaban (which would represent the third novel 
oral anticoagulant along with dabigatran and riva-
roxaban) for the prevention of stroke and systemic 
embolism in patients with non-valvular AF. It had 
been widely speculated that the drug would be 
approved this spring, especially given that the FDA 
had granted a priority review for apixaban last 
November. The delay is similarly due to the need 
for additional information from the ARISTOTLE 
trial. Once approved apixaban will be marketed by 
Bristol-Myers Squibb as Eliquis.   n
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Another Look  
at Bleeding Risk  
from Aspirin

Source: De Berardis G, et al. JAMA 2012; 
307:2286-2294.

The role of aspirin (asa) for primary 
prevention of cardiovascular (CV) 

events has been a beleaguered topic for 
more than a decade. Although the risk 
reduction from ASA for secondary pre-
vention of CV events clearly outweighs 
the bleeding risk, the balance for prima-
ry prevention of CV events is much less 
weighted toward the benefits side of the 
equation. Indeed, recent consensus groups 
have relied on the additional ASA benefits 
for prevention of colon cancer to make 
a case that when added to marginal CV 
event reduction, total risk reduction is suf-
ficiently powerful to give primary preven-
tion the green light.

De Berardis performed an analysis of 
bleeding risk among adults in Puglia, Italy, 
during the 2003-2008 interval. To qualify 
as a bleeding event, the study subject had 
to be hospitalized for either a gastrointes-
tinal or intracerebral bleeding episode. A 
direct comparison between adults who re-
ceived new prescriptions for low-dose (≤ 
300 mg/d) ASA (n = 186,425) and matched 
controls who had not been prescribed ASA 
(n = 186,425) was done. A second question 
was whether the effects of ASA were differ-
ent in diabetics than in others.

In the population as a whole (on ASA 
and control), diabetics had a higher risk of 
bleeding than non-diabetics, independent 
of ASA. Given that two recent random-
ized, controlled trials of ASA in diabet-
ics have failed to show a CV benefit, the 

apparently inherently increased risk for 
bleeding in diabetics is concerning.   n

Can Aspirin  
Prevent Recurrence  
of Thromboembolism? 

Source: Becattini C, et al. N Engl J Med 
2012;366:1959-1967.

Current recommendations for man-
agement of proximal deep venous 

thrombosis or pulmonary embolus suggest 
a minimum of 6 months treatment with a 
vitamin K antagonist (warfarin). Although 
more prolonged use of warfarin does con-
tinue to reduce the risk of recurrent DVT, 
the cost, inconvenience, and bleeding risk 
of long-term warfarin is substantial. Since 
as many as 20% of persons with an un-
provoked thromboembolic event will suf-
fer a recurrence within 2 years of warfarin 
discontinuation, well-tolerated agents to 
reduce this risk would be very welcome.

Becattini et al randomized patients (n = 
402) who had sustained unprovoked throm-
boembolism and completed a standard ther-
apeutic course of warfarin (6-18 months) to 
either 100 mg/d ASA or placebo. Study par-
ticipants were followed for 2 years, looking 
at the incidence of new thromboembolism 
(primary efficacy outcome) and major 
bleeding events (primary safety outcome).

Risk of thromboembolism was reduced 
by 42% in the ASA group compared to pla-
cebo (6.6% vs 11.2% new events/yr). Major 
bleeding was uncommon and not different 
between the groups (one event each group). 

At the conclusion of an approved 
course of warfarin post-pulmonary em-
bolus, clinicians and patients are present-
ed with the difficult choice of whether to 

continue warfarin long-term. These results 
are encouraging that low-dose ASA has a 
meaningful potential role in long-term 
secondary prevention of thromboembo-
lism, especially when warfarin continua-
tion is not a desirable option.   n

A New Approach  
to Tinnitus

Source: Cima RFF, et al. Lancet 2012; 
379:1951-1959.

I was surprised to learn that as many as 
21% of adults will develop tinnitus (TIN) 

during their lifetime, as stated by Cima et 
al in the introduction to this clinical trial. 
Persons who develop TIN can experience a 
major decrement in quality of life. Despite 
thorough investigation, it is uncommon to 
find a correctible cause for TIN, which of-
ten persists indefinitely. Sufferers are left 
with sound-based therapies (e.g., a “mask-
ing” sound or neutral sound that distracts 
from the annoyance of the TIN sound) or 
cognitive behavioral treatment. Clinical tri-
als to support either of these modalities are 
thus far somewhat insufficient.

Cima et al randomized TIN patients 
in the Netherlands to usual care vs spe-
cialized care (intervention). Components 
of specialized care included 8 weeks of 
intensive audiological diagnostics, au-
diological rehabilitation sessions, and 
individual cognitive behavioral therapy, 
followed by 12 weeks of group cognitive 
behavior therapy. 

At 12 months, the intervention group 
enjoyed a significant improvement in qual-
ity of life compared to usual care. TIN can 
create TIN-related catastrophic thinking; 
this aspect of the disorder was also im-
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proved to a greater degree with the special-
ized care. The authors note that efficacy 
was not altered by TIN severity; hence, all 
TIN sufferers might benefit from consider-
ation of this methodology.   n

Coffee Might be One 
Less Thing We Have  
to Worry About

Source: Freedman ND, et al. N Engl J 
Med 2012;366:1891-1904.

In the united states and europe, coffee 
is a staple of diet and social activities 

for most adults. Increased sympathetic 
tone — as generated by the autonomic 
nervous system, hyperthyroidism, co-
caine, sympathetic amines, etc. — can be 
quite toxic. Caffeine also is a stimulant, 
albeit of short-lived duration. An associa-
tion of coffee with higher LDL levels has 
also been noted. Could the commonplace 
life-long ingestion of coffee be toxic also?

The NIH-AARP Diet and Health Study 
solicited questionnaires from AARP mem-
bers 50-71 years of age (n = 617,119) in 
1995-96. Usable information for analysis 
was obtained from 402,263 of these. Many 
dietary aspects were addressed, but this 
communication was focused on coffee. 
Respondents grouped themselves into cat-
egories ranging from zero to more than six 
cups of coffee daily, subgrouped into caf-
feinated and decaffeinated. 

By multivariate analysis (correcting for 
such confounders as smoking), there was 
an inverse relationship between coffee 
consumption and mortality for both men 
and women. For example, men who drank 
at least six cups of coffee daily had a 10% 
lower risk of death and women had a 15% 
lower risk. CV events, diabetes, and infec-
tious disease causes of death were inversely 
associated with coffee drinking, and it did 
not appear to make a difference whether 
coffee was caffeinated or decaffeinated. 

Given the observational nature of this 
trial, it is not possible to establish causa-
tion. Hence, while coffee consumption 
is associated with reduced mortality, we 
cannot yet say coffee consumption causes 
reduced mortality. Nonetheless, it is reas-
suring that a dietary habit so widespread 
among adults appears to be benign, and 
possibly even beneficial.   n

ED, Lower Urinary 
Tract Symptoms, and 
Ejaculatory Dysfunction

Source: Kwa JS, et al. Int J Impot Res  
2012;24:101-105.

That erectile dysfunction (ed) in-
creases with age is not the least bit sur-

prising. Nor, with but a moment’s consid-
eration, is the correlation of age with lower 
urinary tract symptoms (LUTS) counterin-
tuitive. After all, as men age, the prostate 
continues to enlarge, and nocturia, fre-
quency, dribbling, difficulty starting/stop-
ping stream commonly ensue. A curious 
observation within the last decade, how-
ever, is that there is an association between 
the presence of LUTS and ED that is in-
dependent of age. That is, at any age, men 
with LUTS have a higher frequency of ED, 
and the ED is correlated with the severity 
of LUTS. A mechanism interconnecting 
these two otherwise seemingly separate 
phenomenons has been elusive. However, 
a hypersensitivity to sympathetic tone has 
been noted both in ED and LUTS, and may 
be a central link. The common bond be-
tween ED and LUTS is further reflected by 
the recent approval of PDE5 inhibitors — 
which had heretofore been considered ED 
drugs — for management of benign pros-
tatic hyperplasia (BPH). 

In the data provided by Kwa et al on 
250 mid-life men, it was again found that 
ED and LUTS increase with age. What 

they also note is that ejaculatory dysfunc-
tion (EjD) — which includes premature 
ejaculation, anejaculation, dry ejacula-
tion, and decreased ejaculatory volume 
— also increases with age, although pre-
mature ejaculation alone was not associ-
ated with age.

EjD, ED, and LUTS have interrelated-
ness that is closely linked with age, but 
there may be other pathophysiologic cor-
relates between them.   n

The Allure of Shared 
Medical Appointments 
in Diabetes Care

Sources: Ridge T. Diabetes Spectrum 
2012;25:72-75. Miselli V, et al. Diabetes 
Spectrum 2012;25:79-84.

Two articles in the spring edition of 
the journal Diabetes Spectrum touch 

on the concept of shared medical appoint-
ments (e.g., group visits) to enhance man-
agement of type 2 diabetes. The appeal of 
group visits stems from several sources. 
First, in a busy clinical environment, the 
ability to share fundamental management 
concepts with multiple patients at the same 
time seems much more efficient. Second, 
group bonding and sharing experiences 
may foster team efforts that enhance 
knowledge, confidence, self-efficacy, and 
possibly even outcomes. The literature 
on this topic is generally favorable. The 
review article by Ridge describes various 
reports suggesting improved quality of 
life, knowledge, and (sometimes) diabetes 
control in persons who participate in group 
visits when compared with “usual care.”

Miselli et al provide the details of their 
structured Group Care Model and the re-
sults of a 4-year study of their model. Pa-
tients with type 2 diabetes were random-
ized into group care or usual care. At the 
end of 4 years, BMI, fasting glycemia, 
A1c, total cholesterol, and blood pressure 
had improved in the group care cohort, 
whereas they had either stayed the same or 
worsened in the control group. Similarly, 
quality of life, diabetes knowledge, and 
healthy behaviors improved comparatively 
in the group care subjects.

The idea of group visits is not new, but 
it has been slow to take hold in clinical set-
tings in the United States. The group visit 
model may make sense both from an eco-
nomic and health outcomes perspective.   n


