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positives. the rate of extracolonic findings 
that would apparently require further atten-
tion in this trial was more than double that 
of other CtC screening experiences,6 but 
the metho dology was not well described 
and previously known conditions were not 
excluded. when extra colonic findings are 
handled appropriately, CtC has the potential 
to be both more cost- effective and clinically 
effective than oC.7 

Beyond the aCrin2 and Department of 
Defense1 CtC trials, which have provided 
the necessary validation albeit in the nec-
essarily artificial setting of a clinical trial, 
objective evidence now exists that CtC 
can more efficiently identify patients with 
advanced neoplasia in actual clinical prac-
tice than oC. Kim et al.8 compared paral-
lel CtC and oC screening arms in over 
6,000 asympto matic adults and found that 
CtC screening yielded the same number 
of advanced neoplasms (including more 
cancers) but with fewer total poly pectomies 
(561 versus 2,434), fewer invasive procedures 
(246 versus 3,163), and fewer complica tions 
(none versus seven perforations) compared 
with primary oC screening.

the cumulative findings of these three 
studies1,2,8 demonstrate the high performance 
of CtC, and led to its inclusion as a recom-
mended screening test in the 2008 revised 
guidelines of the american Cancer society.9 
importantly, these innovative guidelines 
emphasized the importance of cancer preven-
tion with structural tests that detect precursor 
polyps over the stool-based tests that primar-
ily detect cancer but are not preventive. By 
adding another structural screening option 
that is equally effective but less invasive than 
oC, overall compliance should increase, 
resulting in the detection and prevention of 
more cancers. For the benefit of society, it is 
time for CtC to move beyond the valida-
tion phase and into the realm of widespread 
implementation. in order to truly effect 
mortality from colo rectal cancer, however, 
the remaining challenges for this promis ing 
test are to achieve widespread acceptance, 
re imbursement, and implementation.
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Practice point

The ACRin trial corroborates the findings of 
the earlier Department of Defense trial that 
showed CT colonography to be a safe and 
valuable screening tool, which effectively 
ends the validation phase and opens the 
door for widespread implementation.
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Germinal center or nongerminal 
center DLBCL? 
Gerhard Held and Michael Pfreundschuh

Patients with a immunohistochemically defined, germinal-center tumor 
subtype have an improved outcome compared with patients with the non-
germinal-center phenotype when treated with choP only, according to a 
prospective study. The benefit was not observed in those treated with the 
rituximab combination therapy.

Diffuse large B-cell lymphoma (DlBCl) 
is the most common lymphoid neoplasm. 
three subtypes have been identified by 
gene- expression studies; germinal center 
(GC) DlBCl, non-GC DlBCl, and 
media stinal large B-cell lymphoma. GC 
and non-GC DlBCl differ with respect to 
the cell of origin, pathogenetic mechanisms 
and prognosis. Gene-expression studies 
require fresh biopsy material or biopsy mat-
erial that is frozen immediately after exci-
sion. immunohistology of formalin-fixed, 
paraffin- embedded biopsies using anti-
bodies against CD10, BCl-6 and mum-1 
allows DlBCl subtypes to be categorized 
to the GC and non-GC subtype.1

many studies have shown that the 
distinc tion between the cell origin of GC 
and non-GC subtypes of DlBCl is an 
indepen dent prognostic factor for patients 

treated with cyclophosphamide, adria-
mycin, vincristine and prednisone (CHoP) 
chemo therapy. However, as the addition of 
rituximab to CHoP (r-CHoP) improved 
the outcome of all subgroups of patients 
with CD20+ DlBCl, a confirmation of 
the prognostic effect of the cell of origin in 
DlBCl in the rituximab era is warranted; 
differences between the subgroups can be 
assumed to become smaller, which calls 
in to question the value of the distinction 
between GC and non-GC DlBCl.  

in 2007, a retrospective study in patients 
with de novo DlBCl, who were treated with  
CHoP or r-CHoP, showed that by assign-
ing the cases to the GC and non-GC sub-
groups by immunohistochemistry, the 
classification of DlBCl according to the cell  
of origin continues to have prognostic 
importance in the rituximab era. this 
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analysis in 104 Finnish patients confirmed 
the improved outcome (that is, improved 
overall survival and progression-free 
survival) of patients with immunohisto-
chemically defined GC DlBCl com-
pared with the non-GC phenotype when  
treated with CHoP only, but this difference 
was not observed in 90 patients treated with 
r-CHoP.2 these results are in contrast to 
a retrospective, immunohistochemistry-
based study conducted in the us in 2008, 
in which 131 patients with de novo DlBCl 
were treated with r-CHoP, and 112 
patients were treated with standard CHoP 
or CHoP-like therapy only.3 addition of 
rituxi mab improved the 3-year overall sur-
vival (85% versus 52%, P <0.001), and event-
free survival (67% versus 47%, P = 0.005) of 
patients with GC DlBCl. similarly, patients 
with non-GC DlBCl had improved 3-year 
overall survival (69% versus 33%, P <0.001), 
and event-free survival (52% versus 29%, 
P <0.001) when rituximab was added to 
CHoP.3 the use of the Hans classifier for 
the phenotypic distinction between the GC 
and non-GC type of DlBCl showed a dif-
ference in 3-year overall survival, both for 
the groups treated with chemotherapy only 
(52% versus 33%), and also for rituximab-
 treated patients with GC DlBCl (85% 
versus 69%, P = 0.032).3 

it is unclear why the Finnish2 and 
us3 studies yielded contrasting results.  
Both studies are limited by a relatively small 
number of patients, and both studies were 
retrospective and used historical controls. 
to date, there is only one study on patients 
treated within a randomized trial comparing 
CHoP with r-CHoP.4 in 
the study by molina and 
colleagues, multi variate 
analysis confirmed that 
only the international 
Prognostic index and 
treatment arm inf lu-
ence the outcome, but 
not the immunohisto-
chemically defined GC 
or non-GC phenotype.4 

unfortunately, of the 
399 patients included in the clinical study, 
immuno histochemistry with tissue micro-
arrays was possible in only 101 patients 
(25%), which means huge differences in 
results would be required to reach signifi-
cance. a small number of patients and 
historical comparison also limits the 
validity of a publication from 2008, which 

assessed 107 patients with GC DlBCl and 
93 patients with non-GC DlBCl, where 
gene- expression profiling confirmed the 
prognostic difference of the two groups in 
response to r-CHoP.5

one has to keep in mind that the posi-
tive predictive value of the immunohisto-
chemical approach is only 87% for the 
GC and 73% for the non-GC pheno-
types, with a misclassification of 20%.1 
moreover, the lunenburg lymphoma 
Biomarker Consortium observed highly 
variable results and poor reproducibi lity 
for many markers assessed by immuno-
histochemistry, and the results did not cor-
relate well for BCl-6, which is included in 
the Hans classifier.6

in summary, none of the studies assess-
ing the prognostic value of the immuno-
histological phenotype in the rituximab 
era has sufficient quality to allow for 
conclusions. studies assessing tissue 
microarray data from a larger number of 
patients, such as the lunenburg lymphoma 
Biomarker Consortium, which includes 

patients from differ-
ent prospective trials,6 
and the German High-
Grade non-Hodgkin 
lymphoma study Group 
(riCover-60),7 both 
of which adhere to rig-
orous protocols for the 
immuno histochemical 
procedures, should hope-
fully address this issue. 
even if the data were con-

vincing, would it influence our therapeutic 
strategies? we doubt it, because firstly, there 
is only a small subgroup of patients with 
such an excellent prognosis that reduction 
of therapy is justified within prospective 
trials, such as the ongoing FlYer study 
of the German High Grade non-Hodgkin 
lymphoma study Group. this excellent 

subgroup of young patients is defined 
clinically (age <60 years, no risk factor 
according to the age-adjusted international 
Prognostic index, no bulky disease) and not 
by immuno phenotype or gene-expression 
profiling. secondly, the outcome of all other 
patients must be improved, but there are no 
differential improvement strategies for GC 
and non-GC DlBCl. with the exception 
of a subgroup of DlBCl with a stromal-2 
signature—which emerged from gene-
expression profiling of the stromal cells in 
DlBCl5 that might mirror an angiogenic 
switch, and calls for studies with anti-
angiogenic agents such as bevacizumab—
no differential therapeutic strategies have 
emerged to date for DlBCl subgroups. 
Gene expression and immuno histochemical 
analyses should be included in randomized 
trials that are aimed at improving upon 
r-CHoP treatment, in order to develop 
differential strategies. since the studies 
to date are limited by a small number of 
patients, the issue of the prognostic effect 
of the immuno phenotypic sub classification 
of DlBCl remains unsettled and, currently, 
without therapeutic consequences. For the 
time being patients with CD20+ DlBCl 
who do not qualify for, or do not want to 
participate in such studies, can be treated 
with r-CHoP without the know ledge of 
their cell of origin.
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Practice points

Addition of rituximab to CHOP  ■
chemotherapy improves both germinal-
center and nongerminal-center diffuse 
large B-cell lymphoma

it is unclear whether the  ■
immunohistochemical distinction 
between these subtypes is of prognostic 
significance in the rituximab setting, 
and it is currently not relevant for the 
treatment of these patients

Even if the data 
were convincing, 
would it influence 
our therapeutic 
strategies? 
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Are circulating tumor cells 
predictive of overall survival? 
Klaus Pantel and Sabine Riethdorf

comparison of circulating tumor cell numbers before and after treatment 
is predictive for overall survival in patients with metastatic castration-
resistant prostate cancer; this comparison is more helpful than prostate-
specific antigen detection, according to a recent study.

...post-therapy 
changes in PSA 
levels do not predict 
the benefits of long-
term treatment...

Castration-resistant prostate cancer 
(CrPC) is the second most common cause 
of cancer- related death in men. as tumor 
cells in patients with CrPC are able to 
survive under androgen-depletion, there 
is an urgent need for the development of 
alternative targeted therapies. Detection 
of circulating tumor cells (CtCs) in the 
blood of patients with CrPC might be of 
prognostic and predictive relevance and 
might complement or replace prostate-
specific antigen (Psa) determination in 
predicting and monitoring the response to  
different therapies.

For patients with CrPC the use of surro-
gate markers that are easily detected and that 
define end points for survival after treat-
ment need to be identified. unfortunately, 
post-therapy changes in Psa levels do not 
predict the benefit of long-term treatment 
for all patients with CrPC.1 the detection 
of CtCs in patients with various forms of 
solid tumors, including prostate cancer, has 
received considerable attention over the past 
10 years.2 the possibility of taking repeated 
blood samples for real-time monitoring of 
the efficacy of systemic therapies opened a 
new avenue for the develop ment of novel 
surrogate biomarkers that might improve 
the clinical management of patients with 
cancer. in prostate cancer, measurement 
of cytokeratins and Psa levels are usually 
used as markers for CtC detection, and 
the detection rates in patients with CrPC 

varied from 38–62% depending on the  
CtC assay.3–6

a study by de Bono et al. showed that 
unfavorable CtCs (≥5), detected pre-
operatively at baseline in 57% of patients 
with CrPC with the Cellsearch® (Johnson 
& Johnson, new Brunswick, nJ) system, 
was an independent prognostic factor for 
overall survival.1 this study showed that 
the comparison of CtC numbers before 
and after treatment is predictive for overall 
survival of these patients and more helpful 
than Psa detection. the authors described 
the monitoring of CtCs in the peripheral 
blood of patients with metastatic CrPC.1 
this prospective study included 231 evalu-
able patients; unfavorable CtC numbers 
(≥5 CtCs at baseline) were detected in 57% 
of patients before treatment. Patients were 
followed up from baseline 
with regular chart review 
for up to 36 months 
from readings drawn 
for survival analysis. 
the majority of patients 
received new first-line 
chemo therapy (67%), 
whereas second-line and 
third-line therapies were 
applied in 16% and 17% 
of patients, respectively. 
while taxotere was used as the chemo-
therapy in 70% of the patients, 29% of the 
patients did not receive taxotere, and in 1% 

of the patients no data about inclusion of 
taxotere were available. the key finding 
was that CtC measurements predicted the 
clinical outcome (that is, overall survival) 
of the patients. remarkably, CtC counts 
predicted overall survival better than Psa 
decrement algorithms at all time points. 
Patients with unfavorable baseline CtC 
numbers that became favorable (that is, ≥5 
to <5 CtC numbers per 7.5 ml blood) had 
an improved overall survival (21.3 months) 
compared with patients showing unfavor-
able CtC counts (6.8 months). By contrast, 
the conversion of a favorable baseline CtC 
number to an unfavorable CtC number 
was associated with a worsened progno-
sis (9.3 months) compared with patients 
who maintained favorable CtC counts 
(>26.0 months).1 the significance of this 
study is underlined by the fact that these 
data have led the FDa to approve this 
assay for the evaluation of CtCs in patients  
with CrPC.1

the variation in CtC detection rates can 
be explained, at least in part, by the different 
detection assays used in studies on patients 
with CrPC.3–6 each assay is associated with  
its own advantages and limitations. in 
general, real-time polymerase chain reaction 
assays for Psa mrna detection, although 
very sensitive, provided lower incidences of 
positive findings than immunocyto chemical 
approaches, such as the Cellsearch® 
(Johnson & Johnson) system used in this 
study1 and previous studies on patients with 
CrCP.3,4 Psa mrna measured by real-time 
polymerase chain reaction, however, seems 
to be a significant and independent prog-
nostic factor for time to progression5 and 
for survival,6 and the results were superior 
to single serum Psa determination.6

the semi-automated Cellsearch® (Johnson 
& Johnson) system has gained consider-

able attention because it 
allows both standardized, 
automated immuno-
magnetic epithelial cell 
adhesion molecule-based 
(epCam) enrichment, as 
well as pan- cytokeratin 
(cytokeratins 8, 18 and 
19) staining of CtCs in 
blood samples. in healthy 
individuals and patients 
with benign disease, 

cells fulfilling the criteria of CtCs were very  
rarely detected, whereas CtCs were found 
in patients with metastatic disease from all 
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