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Statins improve 
survival in 
colorectal cancer 
n Journal of Clinical Oncology

U sing statins after a diagnosis of colo-
rectal cancer was found to be associ-

ated with improved survival, finds a large 
population-based cohort study. The study, 
funded by the Northern Ireland Pub-
lic Health Agency, also showed a dose-
response association, with more marked 
reductions for cancer patients using statins 
longer than one year.

Accumulating preclinical evidence sug-
gests statins, widely used to manage and 
prevent coronary heart disease, also exert 
anticancer properties by inhibiting cell pro-
liferation, inducing apoptosis, or inhibiting 
angiogenesis. Epidemiologic studies have 
recently demonstrated reductions in both 
cancer recurrence and cancer-specific mor-
tality among statin users with breast and 
prostate cancer.

In the current study, Chris Cardwell and 
colleagues, from Queen’s University in Bel-
fast, Northern Ireland, investigated the 
effect of statin use among a cohort of 7,657 
people who, between 1998 and 2009, had 
been diagnosed with stage I to II colorectal 
cancer. The cohort was identified from the 
National Cancer Data Repository (compris-
ing English cancer registry data), and the 
records were linked to prescription records 

from the United Kingdom Clinical Practice 
Research Datalink, and to mortality data 
from the Office of National Statistics. The 
time-dependent Cox regression models took 
into consideration potential confounders, 
including year of diagnosis, age at diagnosis, 
sex, cancer stage, surgery within six months, 
radiotherapy within six months, chemother-
apy within six months, site (colon or rec-
tum), comorbidities prior to diagnosis, and 
use of other medications (including low-
dose aspirin, ACE inhibitors, and metformin).

Results showed that statin users over-
all had a 28% reduction in rate of colo-
rectal cancer-specific mortality compared 
with nonusers (HR=0.72, 95%CI 0.64–0.81). 
For those who used statins for less than 
a year the reduction was 21% (HR=0.79, 
95%CI 0.68–0.93); while for those who used 
statins for more than a year the reduction 
was 35% (HR=0.65; 95%CI 0.56–0.77).

Associations were slightly more marked 
in men than women, with men showing an 
adjusted hazard ratio of 0.64 (95%CI 0.52–
0.78) compared to 0.85 (95%CI, 0.66–1.09) 
in women, but the difference was not statis-
tically significant (P for interaction =0.50). 
Associations were also slightly more marked 
among patients with BMIs greater than 
25 kg/m² (HR=0.68) than in those with BMIs 
less than 25 kg/m² (HR=0.85), but the dif-
ference again was not statistically signifi-
cant (P for interaction = 0.13).

“In this large, population-based colorec-
tal cancer cohort, statin use after diagno-

sis of colorectal cancer was associated with 
increased time to cancer-specific death,” 
conclude the authors, adding that potential 
differences in association between statins 
and cancer-specific mortality by BMI and 
sex merit further investigation.

Before randomised controlled trials of 
statins as an adjuvant cancer therapy can be 
recommended, add the authors, the asso-
ciation requires confirmation in large, well-
conducted observational studies. A trial 
randomly allocating patients with stage II 
and III colon cancer, to receive statins to 
investigate the effect on polyp prevention, 
is currently ongoing, and “may provide fur-
ther evidence on the potential of statins as 
cancer therapy.”

n C Cardwell, B Hicks, C Hughes et al. Statin 

use after colorectal cancer diagnosis and survival: 

A population-based cohort study. JCO October 1 

2014, 32:3177–83

Optimal duration of 
anticoagulant treatment 
determined for cancer 
patients with DVT
Journal of Clinical Oncology

I n cancer patients with a first deep vein 
thrombosis (DVT) treated for six months 

with low-molecular-weight heparin (LMWH), 
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absence of residual vein thrombosis (RVT) 
identifies those at low risk of recurrent 
thrombotic events, reports the DACUS study.

For patients with cancer, venous throm-
boembolism (VTE) represents a frequent 
complication, but management of DVT and 
pulmonary embolism is considered chal-
lenging due to the high risk of recurrent 
events and haemorrhages. LMWH, it has 
been reported, is more effective than Vita-
min K antagonist therapy, with the result 
LMWH is recommended as the first option 
for cancer patients experiencing acute VTE.

While recommendations suggest patients 
with cancer-related DVT should be treated 
for six months or longer, this is not based 
on randomised trials. Among non-cancer 
patients, easily determinable markers, such 
as RVT and the D-dimer test, have been pro-
posed to support safe withdrawal of Vitamin 
K antagonist three to six months after DVT.

In the DACUS study, Sergio Siragusa and 
colleagues, from the Università degli Studi 
di Palermo, Italy, evaluated use of RVT to 
assess optimal duration of anticoagulant 
treatment in cancer patients with lower-
limb DVT. The presence of RVT, meas-
ured by compression ultrasound, reflects 
venous stasis and vessel-wall damage, 
both important in pathogenesis of venous 
thrombosis.

For the study, between October 2005 and 
April 2010, 347 patients with active can-
cer, with a first episode of DVT treated with 
LMWH for six months, were assessed for RVT. 

Next, the 242 subjects found to have RVT 
were randomly assigned to continue LMWH 
for an additional six months (group A1, 
n=119) or to discontinue treatment (group 
A2, n=123); while patients without RVT 
stopped LMWH (group B, n=105).

Results showed recurrence occurred in 22 
of the 119 patients in group A1 who con-
tinued LMWH compared with 27 of the 
123 patients in group A2 who discontin-
ued LMWH treatment, giving an adjusted 
hazard ratio for group A2 versus A1 of 1.37 
(95%CI 0.7–2.5; P=0.311). 

Of the 105 patients in group B, three devel-
oped recurrent VTE, giving an adjusted 
hazard ratio for group A1 versus B of 6.0 
(95%CI 1.7–21.2; P=0.005).

“Our results indicate that, after 6 months 
of standard treatment with LMWH for DVT, 
the absence of RVT identifies patients with 
cancer at a low risk for recurrent throm-
botic events,” write the authors, adding 
RVT testing could help select patients who 
might benefit from shortened periods of 
anticoagulation.

In an accompanying commentary Punam 
Rama and Mark Levine, from Henderson 
Research Center, Hamilton, Ontario, write, 
“Further research is required to define  
the utility of RVT for guiding the optimal 
duration of anticoagulant therapy in a 
patient with cancer with VTE… At the end 
of the day, the optimal duration of antico-
agulant therapy in patients with cancer is 
an open question.”

n M Napolitano, G Saccullo, A Malato et al. 

Optimal duration of low molecular weight 

heparin for the treatment of cancer-related 

deep vein thrombosis. JCO November 10, 

2014:3607–12

n P Rama, M Levine. How long to treat acute 

venous thrombosis in cancer: can treatment be 

personalized? ibid, pp3586–87

Low-dose CT screening
cost-effective for 
lung cancer
n  Journal of Thoracic Oncology

T he average cost to screen individuals at 
high-risk of developing lung cancer with 

low-dose computed tomography plus the 
average cost of curative treatments, such 
as surgery, is lower than the average cost 
of treating advanced lung cancer, concludes 
the Pan-Canadian Early Detection of Lung 
Cancer study.

Screening programmes are driven by the 
hypothesis that lung cancer may be cured 
if disease is detected at an early stage, and 
that benefits include not only reduced mor-
tality but also averting potentially expensive 
treatment courses in the advanced setting, 
associated with low success rates. Given 
that approximately 8.6 million people in the 
US meet the criteria for enrolment in the 
National Lung Screening Trial based on their 
age and smoking history, the cost of national 
screening programmes could be significant.

For this study, between September 2008 
and December 2011, a publicity campaign 
was run across seven major cities in Can-
ada, with advertisements in newspapers, 
on the radio and physician offices, directed 
at people at risk of developing lung cancer 
due to age and smoking history. Using a 
web-based lung cancer prediction tool, vol-
unteers found to have 2% or greater lung 
cancer risk over three years were invited to 
join the study. 

Altogether 2537 eligible participants 
were enrolled and scheduled for screening 
with at least two low-dose CT screening 
tests: CT-S-1 at baseline and CT-S-2 after 
12 months. Lung nodules deemed suspi-
cious for lung cancer were referred for fur-
ther investigation, which may have included 
diagnostic imaging, bronchoscopy, percuta-
neous biopsy, or a surgical procedure.

Altogether 83 cases of lung cancer were 
detected and confirmed within 30 months 
of CT-S-1, with 67% being stage IA non-
small-cell lung cancer (NSCLC), and 75% 
early-stage (I or II) NSCLC.

Results show that the average per-person 
cost for at least two annual low-dose CT 
screens and all the necessary follow-up or 
repeat scans for those without lung cancer 
was $453 for the entire study period versus 
$2248 for those with lung cancer. The mean 
per-person cost for diagnostic workup, 
curative intent surgical treatment, and two 
years of follow-up was $33,344 for those 
diagnosed with lung cancer in comparison 
to $47,792 for those treated for advanced 
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lung cancer with chemotherapy, radiother-
apy, or supportive care alone (P=0.061).

“This is the first prospective resource uti-
lization and cost analysis of a lung cancer 
screening study that may be used to inform 
program evaluation and cost-effectiveness 
analyses (CEAs),” write the authors. “Lung 
cancer screening is going to be a major pol-
icy issue and accurate information on the 
costs and benefits of screening are urgently 
needed to inform future cost effectiveness 
models and the overarching policy debate.”

n S Cressman, S Lam, N Tammemagi et al. 

Resource utilization and costs during the initial 

years of lung cancer screening with computed 

tomography in Canada. J Thorac Oncol Oct 2014, 

9:1449–58

Study defines minimum 
number of cases for 
oesophageal surgery
n  Annals Surgical Oncology 

P erforming 40–60 oesophagectomies per 
centre per year is the minimum num-

ber of cases for achieving the highest two-
year survival rate, after which a plateau is 
reached, finds a study funded by the Dutch 
Cancer Society.

Surgical resection is the cornerstone of 
curative treatment for oesophageal cancer, 
with compelling evidence suggesting that 
patients achieve better short- and long-term 
outcomes when treated in hospitals with 
high annual surgical caseloads. Recent litera-
ture, however, has proposed varying defini-
tions of ‘high-volume’, ranging from more 
than five to more than 86 annual oesopha-
geal cancer resections. In consequence there 
is no consensus about what should be con-
sidered a high-volume hospital.

In the current study, Daniel Henneman 
and Johan Dikken, from Leiden University 
Medical Centre in The Netherlands, set out 

to define a meaningful ‘cut-off’ point for 
annual hospital volume for oesophagec-
tomy. Using data derived from the Neth-
erlands Cancer Registry, reviewing 10,025 
patients who underwent oesophagectomy 
between 1989 and 2009, the relationship 
between annual hospital volume and out-
come was calculated using Cox regression 
analysis. Annual hospital volumes varied 
between one and 83 procedures per year, 
increasing with time.

Results showed that, in comparison to 
centres performing 20 resections a year 
(considered the baseline), those performing 
40 resections per year had a hazard ratio for 
six-month mortality of 0.73 (95%CI 0.65–
0.83); for those performing 50 resections a 
year the hazard ratio was 0.68 (95%CI 0.6–
0.78), for those performing 60 resections a 
year it was 0.67 (95%CI 0.58–0.77), and for 
those performing 70 resections a year it was 
0.67 (95%CI 0.54–0.83).

At two years, in comparison to centres 
that performed 20 resections a year, those 
performing 40 resections had a hazard ratio 
for mortality of 0.88 (95%CI 0.83–0.93), for 
those performing 50 resections per year the 
hazard ratio was 0.86 (95%CI 0.79–0.93), for 
those performing 60 resections per year it 
was 0.85 (95%CI 0.71–1.05), and for those 
performing 70 resections per year it was 
0.86 (95%CI 0.71–1.05).

“The current study showed a continu-
ous, nonlinear decrease in HRs for 6 month 
and 2 year mortality, until hospital volumes 
of up to 40–60 esophagectomies per year, 
implicating that centralization of esopha-
geal cancer resections to hospitals perform-
ing 40–60 resections per year may lead to 
an improved 6 month mortality and 2 year 
survival,” write the authors.

The findings, they add, may be used to 
guide national and regional centralisation 
efforts worldwide. 

n D Henneman, J Dikken, H Putter et al. Cen-

tralization of esophagectomy: How far should we 

go? Ann Surg Oncol December 2014, 21:4068–74

PET–CT more accurate 
than conventional CT 
for follicular lymphoma
n  Lancet Haematology

P ositron emission tomography/computed 
tomography (PET-CT) is more accurate at 

predicting survival in patients with follicu-
lar lymphoma than conventional CT scan-
ning and should be considered the standard 
approach for response assessment, finds a 
pooled analysis of three clinical trials.

While PET-CT has been incorporated 
into response criteria for diffuse large 
B-cell lymphoma and Hodgkin lymphoma 
(both curable disorders requiring urgent 
management), follicular lymphoma was 
not included due to the paucity of data. 
Although initially sensitive to rituximab 
chemotherapy, follicular lymphoma is char-
acterised by recurrent relapses and risk of 
histological transformation. Current prac-
tice uses CT imaging to evaluate treatment 
response, but CT cannot easily distinguish 
patients who are likely to remain in remis-
sion for several years from those at high risk 
of early relapse. PET-CT utilises the tracer 
18F-fluorodeoxyglucose (FDG), which is 
highly concentrated in lymphoma cells.

In the current study, Judith Trotman, 
from the University of Sydney in Australia, 
and colleagues, evaluated the scans of 246 
patients from three studies who under-
went PET-CT within three months of their 
last dose of therapy. For the PET-CT scans 
patients were analysed by independent 
reviewers according to the five-point Deau-
ville scale (5PS) evaluating FDG uptake 
on PET images on a scale of 1 to 5, with 
1=no uptake, and 5 showing that uptake in 
lesions is higher than in the liver. Altogether 
41 patients (17%) were considered to have 
a ‘positive’ post-induction PET scan accord-
ing to the ‘cut-off’ of 4 or higher on 5PS.

Results show that median progression-
free survival was 74 months for patients 
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with a negative scan versus 16.9 months 
for patients with a positive scan (HR=3.9; 
P<0.001). Four-year progression-free sur-
vival was 63.4% for patients with a nega-
tive scan versus 23.2% for patients with 
a positive scan (P<0.0001) and four-year 
overall survival was 97.1% for patients with 
a negative scan versus 87.2% for patients 
with a positive scan (P<0.0001).

“Our analysis has shown that PET-CT 
provides better assessment of therapeu-
tic response and prediction of progres-
sion-free and overall survival than does 
contrast-enhanced CT and bone marrow-
based response assessment,” conclude the 
authors, adding that achievement of a 
negative PET status after first-line therapy 
for high-tumour-burden follicular lym-
phoma provides considerable reassurance 
for patients.

Future clinical trials, they suggest, could 
study a change to salvage chemotherapy 
and autologous stem-cell transplantation in 
patients with a positive PET scan, or a change 
to a non-chemotherapeutic approach with 
the immune modulatory agent lenalido-
mide, BCL2 inhibitors, or drugs targeting 
B-cell receptor signalling pathways.

In an accompanying commentary, Bruce 
Cheson, from Georgetown University in 
Washington DC, writes, “That patient out-
come can be predicted with molecular 
imaging is good news; the question is, what 
should be done with this information?” 
In clinical practice, he adds, patients with 
positive scans should be followed up more 
closely, but there are no data yet demon-
strating that more intensive treatment 
leads to better outcomes.

n J Trotman, S Luminari, S Boussetta et al. Prog-

nostic value of PET-CT after first-line therapy 

in patients with follicular lymphoma: a pooled 

analysis of central scan review in three multi-

centre studies. Lancet Haematol October 2014, 

1:e17–27

n B Cheson. PET-CT restaging: a surrogate for 

follicular lymphoma. ibid, e2–3

Pancreatic cancer 
outcomes better at 
high-volume centres
n  British Journal of Surgery

Performing pancreatic surgery in high-
volume centres delivers improvements 

in survival, reports a Dutch study.
While centralisation of pancreatic sur-

gery has been shown to reduce postop-
erative mortality, it is unknown whether 
this has led to improvements in long-
term survival. In The Netherlands around 
500 pancreatic resections for neoplasms 
are performed annually. In 2006 agree-
ment was reached in two of eight Dutch 
health regions for performance of pan-
creatic surgery to be restricted to two or 
three hospitals in that region.

In the current study, Marc Wouters, 
from Leiden University Medical Centre, 
and colleagues, set out to analyse the 
impact of nationwide centralisation of 
pancreatic surgery on resection rates and 
long-term survival. 

Between January 2000 and Decem-
ber 2009, 11,160 patients were identi-
fied by the Netherlands Cancer Registry 
with cancer of the pancreatic head. For 
the patients who underwent classical or 
pylorus-preserving pancreatoduodenec-
tomy, multivariable regression analysis 
was performed to assess the impact of 
hospital volume on survival. For the study, 
hospital volumes were categorised as 
low (fewer than 10 procedures per year), 
medium (10–19 procedures per year) or 
high (20 or more procedures per year).

Results showed that 1,465 patients 
(13.1%) underwent resection, and that 
the resection rate increased from 10.7% 
in 2000–2004 (567 of 5301) to 15.3% in 
2005–2009 (898 of 5859) (P<0.001). The 
increased rate of resection, however, had 
little impact on survival, with median 
survival being 15 months for those diag-

nosed between 2000 and 2004, and 16 
months for those diagnosed between 
2005 and 2009 (P=0.135).

The proportion of patients undergo-
ing resection in a high-volume hospi-
tal increased from 30.1% (82 of 272) 
in 2000–2004 to 47.2% (175 of 371) in 
2005–2009. High-volume hospitals had 
a median survival of 18 months ver-
sus 16 months for low/medium-volume 
hospitals (P=0.017). In a multivaria-
ble analysis, a hospital volume of 20 or 
more annual resections was associated 
with higher survival after adjustment 
for period of diagnosis, sex, age, tumour 
stage and adjuvant chemotherapy 
(HR=0.70; 95%CI 0.58–0.84; P<0.001).

The study, write the authors, has sev-
eral strengths including the reliability 
and completeness of the clinical pop-
ulation-based data available from the 
National Cancer Registry, with informa-
tion on all patients with cancer, both 
those who had a resection and those 
who did not. 

“The increase in the proportion of 
patients having a resection with no 
increase in mortality is important, because 
pancreatic resection remains the only 
curative option for pancreatic cancer,” 
write the authors. Hospital volume, they 
add, was a significant prognostic factor 
for utilisation of pancreatoduodenec-
tomy, as has been shown elsewhere with 
oesophageal and lung cancer surgery.

“Continuing centralization based on 
minimum volume standards as well as 
process and outcome criteria, is likely to 
improve patient outcomes and should 
be encouraged,” conclude the authors, 
adding that the extent to which fur-
ther concentration will lead to additional 
improvements is unclear.

n G Gooiker, V Lemmens, M Besselink et al. 

Impact of centralization of pancreatic cancer sur-

gery on resection rates and survival. Br J Surg July 

2014, 101:1000–05


