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Abstract
AIM: To assess whether the addition of a customized, 
active immunotherapy to standard of care including 
fluorescence-guided surgery, may provide hints of an 
improved survival for patients with poor-prognosis, in-
curable glioblastoma multiform. 

METHODS: Preliminary to our ongoing, phase-Ⅱ clini-
cal trial, we conducted a small pilot study enrolling five 
consecutive patients with resectable glioblastoma. In 
terms of Recursive Partitioning Analysis, four patients 

were class Ⅴ and one was class Ⅳ. In all five cases, 
fluorescence-guided surgery was employed, followed 
by rapid steroid discontinuation. Patients were then 
treated with a combination of standard radio-chemo-
therapy with temozolomide and tumor lysate-pulsed, 
mature dendritic cell-based vaccinations.

RESULTS: Though all five patients ultimately pro-
gressed, with any further treatment left to the sole de-
cision of the treating oncologist, active immunotherapy 
was very well tolerated and induced specific immune 
responses in all three patients for whom enough ma-
terial was available for such an assessment. Median 
progression-free survival was 16.1 mo. Even more im-
portant, median and mean overall survival were 27 mo 
and 26 mo, respectively. Three patients have died with 
an overall survival of 9 mo, 27 mo and 27.4 mo, while 
the other two are still alive at 32 mo and 36 mo, the 
former receiving treatment with bevacizumab, while 
the latter has now been off therapy for 12 mo. Four of 
five patients were alive at two years.

CONCLUSION: Active immunotherapy with tumor ly-
sate-pulsed, autologous dendritic cells is feasible, safe, 
well tolerated and biologically efficacious. A phase-
Ⅱ study is ongoing to possibly improve further on our 
very encouraging clinical results.

© 2012 Baishideng. All rights reserved.

Key words: Immunotherapy; Glioblastoma; Fluores-
cence-guided surgery; Dendritic cells; Tumor-lysate
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INTRODUCTION
The prognosis of  glioblastoma multiforme (GBM) re-
mains dismal[1]. Radio-chemotherapy’s benefit has been 
recently proven (14.6 vs 12.1 mo; P < 0.0001), but overall 
survival (OS) is still short, only 26% of  the patients sur-
viving two years[2]. Targeted therapies have added little 
benefit, with best results in phase Ⅱ trials reaching a me-
dian OS of  19.6 mo and 2 year OS of  37%[3]. Recursive 
partition analysis had shown that a priori prognostic factors 
and kind of  surgery divide the patients in three classes 
(Ⅲ, Ⅳ and Ⅴ) with different prognosis[4], and the benefit 
of  modern therapies concentrates in the better. Present 
standard therapy showed marginal benefit for class Ⅴ 
patients (10.7 mo vs 9.1 mo) in an European Organization 
for Research and Treatment of  Cancer (EORTC)-National 
Cancer Institute of  Canada (NCIC) trial[2].

Several immunotherapy strategies have been attempt-
ed and shown to be safe and tolerable. The results of  
published phase-Ⅰ/Ⅱ trials have hinted at efficacy, but 
they have featured selection criteria and included patient 
populations, which make comparisons difficult[5-7].

In 2009, we started a phase-Ⅱ trial for patients with 
newly-diagnosed GBM based on immunotherapy with 
ex-vivo tumor lysate-pulsed, autologous dendritic cells 
(DC) following fluorescence-guided surgery (FGS) using 
5-aminolevulinic. After resection, immunotherapy was 
used as up-front therapy in combination with standard 
therapy. We hypothesized that the more extensive resec-
tion possible with this surgical technique[8,9] would create 
the best situation to begin immunotherapy, and that im-
munotherapy itself  could be more useful as a front-line 
strategy. To avoid the potential selection biases shown in 
other immunotherapy trials[5-7], we aimed at including a 
wide population of  patients and enrolling them right af-
ter surgery. Main limitation for entry is that FGS surgery 
must achieve residual tumor less than 1 cc.

In this report, we present 5 previous cases that con-
stitute a pilot group of  this clinical trial. 

MATERIAL AND METHODS
Ethics
This pilot study was approved by the institutional review 
board and the ethical committee of  Navarra and all the 
Spanish regulations concerning human trials were observed.

Patient population
We screened for entry every patient candidate for resec-
tion surgery and five consecutive patients with GBM 
were enrolled in this pilot study, approved by our institu-
tional review board and abiding the norms of  the Decla-
ration of  Helsinki. We consider most GBM cases candi-
dates for resection surgery, excluding only patients with 
bilateral extension through the corpus callosum, multiple 
distant lesions, or ill-defined mass in eloquent areas. 

Surgery
FGS was done with a Zeiss© Pentero microscope after 
Gliolan© administration as previously published[8]. Tumor 
dissection was carried out along the tumor border defined 
by fluorescence whenever possible[9]. As much tumor 
tissue as possible was collected, no ultrasonic aspirator 
was ever used. FGS allows identifying central viable and 
invasive portions of  the tumor with great predictive posi-
tive value, as we have shown previously[10]. After surgery, 
steroids were quickly tapered and discontinued.

Radiological evaluation
Patients underwent standard magnetic resonance imag-
ing (MRI) in a Siemens Symphony 1.5 T or Trio 3 T unit 
both preoperatively and 48 h after surgery. Preoperative 
tumor volume and any gadolinium enhancing remnants 
were measured using Brainlab planning software after 
manual segmentation. 

Pathological evaluation
All samples were evaluated by the same expert neuropa-
thologist and diagnosed as GBM according to the World 
Health Organization criteria[11]. O6-methylguanine-DNA 
methyltransferase (MGMT) promoter methylation status 
was assessed by polymerase chain reaction.

Vaccine production and administration
All manipulations necessary to produce the vaccines were 
carried out under good manufacturing practice conditions.

After receiving the tumor sample, a single cell sus-
pension was produced by mechanical disaggregation 
using the GentleMACS™ Dissociator (Miltenyi Biotec). 
The cell suspension was immediately frozen and stored 
until use. To prepare the tumor cells lysate, tumor cells 
were thawed and subjected to four cycles of  freezing 
and thawing. After centrifugation, the supernatant was 
filtered with a 40 µm Falcon filter (BD Biosciences) and 
the amount of  proteins obtained was quantified using 
the BCA™ Protein Assay Kit (Pierce). After irradiation 
(54 Gy), the tumor lysate was frozen. Central and inva-
sive portions of  the tumor were processed separately.

DC were generated from CD14+ monocytes. Peripheral 
blood mononuclear cells (PBMC) were collected from pa-
tients through leukapheresis. CD14+ cells were then selected 
by immunomagnetic separation using a CliniMACS™ (Milt-
enyi Biotec) and cultured at 2 × 106 cells/mL in AIM-Ⅴ 
(Gibco) supplemented with antibiotics, 1000 UI/ml of  
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interleukin-4 (IL-4) (R and D Systems) and 1000 UI/mL 
of  granulocyte-macrophage colony-stimulating factor 
(GM-CSF) (Leukine™, Genzyme Corporation,) in culture 
bags (CellGenix). IL-4 (500 UI/mL) and GM-CSF (500 
UI/mL) were further added on the fourth day, and cul-
tured cells were harvested on the seventh day. These im-
mature DC were adjusted at 107 cells/mL and pulsed with 
autologous tumor lysate during 2 h at 37 ℃ and 5% CO2. 
At that time, to induce DC maturation, 50 ng/mL of  
tumor necrosis factor (TNF)-α (Beromun™, Boehringer 
Ingelheim), 1000 UI/mL of  interferon (IFN)-α (Intron 
A™, Schering Corporation) and 20 ng/mL of  Poly I:C 
(Amersham) were added to the medium, and cells were 
placed in culture bags at 2 × 106 cells/mL. Mature DC 
were harvested on the eighth day and frozen in aliquots 
until use.

Surface markers of  both immature and mature DC 
were ascertained by flow cytometry using a FACSCalibur
™ (Becton-Dickinson), whereas data were analyzed us-
ing the Cell Quest Pro software (Becton-Dickinson).   
For each dose of  vaccine, one aliquot of  frozen DC was 
thawed. Ten million cells per vaccination were consid-
ered the optimal dose, though fewer cells were actually 
employed in some instances, as specified in the results 
section.  To address the issue of  quality assurance, an 
aliquot of  the final product underwent sterility controls. 

Treatment schedule
All patients started radio-chemotherapy following Stupp 
protocol[2]. The intention was to administer 12 cycles if  
well tolerated.

The leukapheresis was carried out usually within two 
weeks from surgery, at least seven days after last dexa-
methasone dose. First DC administration was scheduled 
prior to radiotherapy, second one, three weeks after ra-
diotherapy, followed by two monthly, four by-monthly, 
and later quarterly until the end of  all available doses. 
The actual number of  doses received by each patient is 
specified in the results section. During temozolomide 
treatment, DC were administered on day 21 of  the cycle 
to benefit from the recovery form leukopenia.  
 
Clinical assessment
Patients were followed clinically each month during the 
first year and every 2 mo thereafter.

MRI was carried out at 3 mo intervals or within a 
week from any neurological worsening. A neuroradiolo-
gist evaluated the MRI using the Response Assessment 
in Neurooncology criteria criteria[12]. When progression 
was observed, any subsequent therapy was left at the 
discretion of  the treating oncologist. All patients were 
followed until death.

OS of  the patients in this pilot study was compared 
to that of  patients undergoing standard therapy with 
the published nomograms from EORTC 26981/22981 
NCIC trial[13] and to a matched historic cohort. The 
historic cohort was selected from patients operated in 
our center with FGS, and similar age, Karnofsky perfor-

mance status (KPS), recursive partitioning analysis (RPA), 
MGMT methylation status and residual tumor volume 
(four complete resections, one less than 1cc). From the 
nomograms, each patient was assigned an expected OS; 
if  our treated population survival had been similar to 
the EORTC series, the proportion exceeding median OS 
should have been 0.5. Binomial test with proportion 0.5 
was used to assess statistical relevance. The OS of  the 
treated patients was compared also to historic controls 
using log-rank (Mantel-Cox). 

Immune response evaluation
Tumor-specific cellular immune responses were as-
sessed by three independent, controlled methods: T-cell 
proliferation assay, cytokine release enzyme-linked im-
munosorbent assay (ELISA) and interferon-γ (IFN-γ) 
enzyme-linked immunosorbent spot (ELISPOT) assay 
as previously published[13]. For the T-cell proliferation as-
says, PBMC were stimulated with 20.000 DC pulsed and 
matured. The stimulation index (SI) was calculated as the 
ratio of  the response to tumor lysate or pulsed DC over 
the mean response in the absence of  tumor material. A 
response was considered positive when the SI was > 2 
at least at two different time points. IFN-γ and TNF-α 
production was measured by ELISA (Pharmingen). 
A response was considered positive when IFN-γ and 
TNF-α production was > 2 than in controls at least at 
two different time points.

The number of  IFN-γ producing cells was measured 
by ELISPOT (Mabtech). PBMC were stimulated  with 
20.000 DC pulsed with tumor lysate and matured. A 
response was considered positive when the number of  
spots was > 2 than in controls at least at two different 
time points.

RESULTS
Patient characteristics
Five patients were screened and included (Table 1). Mean 
age was 66 years, median KPS was 70, four patients were 
RPA class V and one was class IV. MGMT promoter was 
unmethylated in one and methylated in four cases. Mean 
preoperative tumor volume was 54 cc (34-112) Resection 
was total in three cases, while the other two cases had 0.25 
cc and 0.27 cc residual tumor. 

Feasibility
Enough tumor lysate and DC were available in all cases. 
From three patients (UPN 1, 4 and 5), we separately re-
ceived material from both central and invasive portions 
of  the tumor. Both tumor components were used for 
vaccine production in all three cases. In the remaining 
two cases, only material from the central portion was 
obtained. The amount of  tumor lysate used to pulse the 
DC of  each patient is specified in Table 2.

For three patients (UPN 1, 2, 5) one leukoapheresis 
sufficed to produce the amount of  DC to be used for sev-
eral doses (16, 16 and 18, respectively). In one case (UPN 
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4), two leukoaphereses were instead necessary, since the 
number of  DC obtained allowed the preparation of  4 and 
11 vaccine doses, respectively. The fifth patient (UPN 3) 
underwent only one leukoapheresis, though the produc-
tion of  DC was limited to 4 doses, because at the time of  
his first DC vaccination radiological signs of  a possible 
progression had already been detected.

The cells used for vaccination are mature DC. They 
strongly express CD33 as well as CD11c and CD209. 
Vice versa, they lack CD19, CD3 and CD14 expression 
and have high expression of  HLA-DR, CD40, CD86 
and CD83 (data not shown).

UPN 2 received only four vaccine doses because of  
rapid clinical deterioration, while UPN 3 received only 
four doses due to the low cell amount obtained through 
the leukoapheresis. The other patients (UPN 1, 4 and 5) 

received 11, 15 and 12 vaccine doses, respectively.
UPN 2, 3 and 4 experienced administrative delays and 

could not receive the first dose prior to radiotherapy. As 
for UPN 2 and 3, possible early radiological progression 
signs were detected at the time of  the first vaccination. 
UPN 1, 4 (except for the timing of  the first vaccine dose) 
and 5 followed the vaccination calendar as described 
above without deviations. 

Immune response
Results are shown in Table 3. PBMC proliferation after 
stimulation with tumor lysate-pulsed DC was detected 
in all three patients (UPN 1, 2, 5) in whom the test was 
performed (Figure 1). In the three cases, autologous 
PBMC stimulated with tumor lysate-pulsed DC also 
produced not negligible amounts of  IFN-γ (not shown) 
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Figure 1  Proliferation results of patients UPN 1, UPN 2 and UPN 5. PRE-n: PBMC obtained prior to the corresponding vaccine administration (same day). PBMCs 
obtained before each vaccination were plated in 96-well plates at 2 x 105 cells/well with 20.000 dendritic cells pulsed with lysate and matured for five days. Then, cells 
were pulsed with 0.5 Ci/well of [3H] thymidine in order to determine [3H] thymidine incorporation. Dates are reported as stimulation index (SI). The SI was calculated 
as the ratio of the response to tumor lysate or pulsed dendritic cells over the mean response in the absence of tumor material.

Table 1  Patients characteristics

Patient Age(yr) KPS(%) RPA Sex MMSE score Tumor volume (cc) MGMT promoter Tumor location PFS (mo) OS (mo)

1 69 70 5 M 28 111.8 Methylated right frontal 19.5    27.0
2 73 70 5 M 27   34.0 Unmethylated left temporal   3.1      9.1
3 50 80 5 F 26   12.9 Methylated left temporal   3.2 > 36.0
4 67 60 5 F 28   68.3 Methylated right frontal 16.1    27.4
5 71 90 4 F 30   44.8 Methylated right frontal 20.3 > 32.0

KPS: Karnofsky  performance status; MMSE: Mini mental state examination; MGMT: Status of O6-methylguanine-DNA methyltransferase; PFS: Progression 
free survival; OS: Overall survival; RPA: Recursive partitioning analysis.

Table 2  Summary of vaccine production data

Number of produced 
vaccine doses

Number of administrated 
vaccine doses

Number of DC/dose Amount tumor lysate (mg/mL)/107 iDC

    Range         Mean

UPN 1 16 11 10.00-10.00 × 106           10.00 × 106 67.4 (33.7 CP + 33.7 IP)
UPN 2 18  4     8.25-9.20 × 106             8.85 × 106 52.75 (CP)
UPN 3  4  4     2.30-6.80 × 106             3.40 × 106 75 (CP)
UPN 4 15 15   0.82-10.00 × 106             4.90 × 106 75 (37.5 CP + 37.5 IP) / 50 (20 CP + 30 IP)
UPN 5 16 12    1.00-10.00 × 106             4.89 × 106 75 (19 CP + 56 IP)

UPN: Unique patient number; DC: Dendritic cells; iDC: Immature dendritic cells; CP: Central portion; IP: Invasive portion.
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compared to controls, and UPN 5 did so even when his 
PBMC were stimulated with tumor lysate alone from 
both central and invasive portions (not shown). Vice 
versa, all ELISPOT tests were negative (not shown).

Safety and tolerability
Neurological deficits after surgery were as follows: one 
patient (UPN 3) experienced a transient worsening of  
a right hemiparesis present before surgery; at 6 mo, she 
still had a 4+/5 right hemiparesis. UPN 2 had a general-
ized seizure one month after surgery.

Toxicity caused by radio-chemotherapy was in line with 
normally associated with the corresponding regimens.

Neither adverse events nor toxicity attributable to the 
immunotherapy were observed. 

Progression-free and overall survival
All patients have progressed, with a median progression-
free survival (PFS) from surgery of  16.1 mo (range: 
3.1-20.3). Only one patient was re-operated at recur-
rence. UPN 2 and 3 had already early radiological pro-
gression signs at the time of  the first vaccination. In 
both patients, bevacizumab was started after a second 
MRI indicated that these signs were not suggestive of  
pseudo-progression. UPN 2 had a partial response be-
fore further progression and death. UPN 3 had a total 
response to bevacizumab. 

Median and mean OS were 27.4 mo and 25.1 mo, 
respectively (Table 1). Four of  five patients were alive 
at two years. The number of  circulating leukocytes and 
lymphocytes at the time of  each and every vaccination 
did not correlate with immune response to vaccination 
and OS. Three patients have died with OS of  9 mo, 27 
mo and 27.4 mo, while the other two are still alive at 29 
mo and 33 mo. Both living patients are ambulatory and 
independent. UPN 5 is still receiving treatment with 
bevacizumab, with total response, while UPN 3 has not 
received any treatment over the last 9 mo. Contrast en-
hancement has reappeared around the surgical bed and 
has been followed for three mo without any symptom. 

All five patients exceeded the OS expected with stan-
dard of  care calculated with EORTC nomograms[13], with 

a mean difference of  11.4 mo (25.1-13.7). Median OS ex-
pected in a group with these prognostic factors would be 
12.3. Yet, the OS of  our group exceeded it by 14.7 mo (27 
to 12.3). Even with only five patients, the binomial test, 
was almost significant (P = 0.06). The five patients have 
also lived longed than the historic controls, median 31.2 vs 
11.5, this difference was significant by log-rank (Mantel-
Cox), P = 0.02.

DISCUSSION 
This work presents the results of  a pilot group of  five 
patients with GBM treated with experimental immuno-
therapy consisting of  autologous DC pulsed with au-
tologous tumor lysate added to standard therapy.

Several groups have attempted a conceptually similar 
immunotherapeutic approach in patients with GBM[14]. 
The strategy appears to be feasible, safe, well tolerated 
and, at least in some instances, potentially beneficial in 
terms of  PFS and OS. On the other hand, there is not 
yet a clear consensus on the best DC-based vaccine for-
mulation, dose, route of  administration and schedule to 
stimulate the most effective immune response in the larg-
est possible proportion of  patients. Some groups prefer 
to use immature DC[7,15-23], while we and others focus our 
efforts on mature DC[24-29] .

In our study, the number of  DC used for vaccination 
differs among patients, but we think that, within certain 
limits, this does not condition the effectiveness of  treat-
ment. We simply used the number of  DC available in 
each and every case. 

Given our extended experience with idiotype vac-
cines against B-cell malignancies[30], we are trying to build 
a solid foundation for our GBM active immunotherapy 
keeping into account similarities and differences between 
the two customized strategies. The former deals with an 
indolent disease, targets a known tumor-specific antigen, 
has shown biological and clinical efficacy as well as clini-
cal benefit, but has not passed the test of  randomized 
clinical trials[31]. The latter deals with a dreadful disease, 
targets unknown tumor-associated and/or-specific 
antigens, has formally shown biological efficacy-e.g., 

Table 3  Summary of immune responses

Patient Cellular response

Proliferation Cytokines

DC Tumor lysate IFN-γ TNF-α

Central 
portion

Invasive 
portion

ELISA ELISPOT ELISA

DC Tumor lysate DC Tumor lysate DC Tumor lysate 

Central portion Invasive portion Central portion Invasive portion Central portion Invasive portion

UPN 1  +  - ND  +  - ND  -  - ND  -  - ND
UPN 2  +  - ND  +  - ND  -  - ND  -  - ND
UPN 3 ND  - ND ND  - ND ND  - ND ND  - ND
UPN 4 ND  -  - ND  -  - ND  -  - ND  -  -
UPN 5  +  -  -  +  +  +  -  -  -  -  -  -

DC: Dendritic cells; ND: Not determined due to insufficient material. IFN: Interferon; TNF-α: Tumor necrosis factor α.
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immune responses induced by vaccination, but not yet 
clinical efficacy and clinical benefit[13]; moreover, it has 
not yet completed a randomized clinical trial. The fact 
that clinical efficacy (e.g., the ability to kill tumor cells in 
vivo) cannot be easily shown in GBM, given the lack of  
a suitable surrogate marker, is not a major concern as 
long as we can show clinical benefit, that is improved OS 
and/or PFS. 

Some very long survival times have been reported. 
However, efficacy is not yet proved. An important issue in 
previous immunotherapy trials for GBM is the inclusion 
criteria, as most require the patients to be off  steroids af-
ter surgery and after radiotherapy[5-7,22], or exclude patients 
who had radiographic progression after standard radio-
chemotherapy[32]. The selection creates important biases 
in any efficacy comparison, as the patients with very early 
progression clearly represent the worst cases[33]. We aim 
at treating a wide base of  patients with different ages and 
functional status, while we also enroll the patients from 
surgery precisely to avoid these biases.

The only limitation of  our selection criteria is that 
we enroll only resectable cases. The amount of  residual 
tumor is also accepted as very important for the survival 
and for the efficacy of  immunotherapy. This study in-
cludes fluorescence guided resection and the intention 
to make a gross total resection as part of  the treatment 
protocol. So, ours is not a group of  patients selected a 
posteriori because they underwent a good resection, but 
a treatment scheme designed to achieve benefit from the 
combination of  maximal surgery, radiochemotherapy, 
and immunotherapy. Figure 2 shows representative MRI 
slides of  the five cases to clarify this important point. 
We have previously shown that with experience in FGS, 
the inclusion criteria of  less than 1cc can be reached in a 
majority of  patients including complex surgical cases[9]. 
Others have showed similar results with intraoperative 
MRI[34].

The other difference in our treatment schedule from 

previous works using immunotherapy added to standard 
radio-chemotherapy consists in beginning vaccination pri-
or to radio-chemotherapy. We have shown that in the typi-
cal 4 wk interval between surgery and radio-chemotherapy 
there is time to manufacture the vaccines and administer 
the first dose. We think that this dose can help to promote 
a faster increase of  the response from subsequent doses, 
even though we do not expect an immediate benefit dur-
ing the period of  immunosuppression induced by radio-
chemotherapy.

The patient sample presented here is not selected by 
young age, good functional status or absence of  early pro-
gression. Therefore, it is representative of  a wide popula-
tion of  GBM patients; 80% were in RPA class Ⅴ and 
mean age was 67 Patients with first-line immunotherapy in 
the work of  Prins et al[5] had a mean age of  49.7 years and 
60% were RPA class Ⅲ, while in the work of  Ardon et al[6] 

mean age was 50.3 and 7 out of  8 patients were RPA Ⅳ, 
and one RPA Ⅲ.

Despite the small number of  cases, the survival time is 
clearly unexpected for a group with these characteristics. 
MGMT promoter methylation was the only positive prog-
nostic factor, and yet the cohort with methylated MGMT 
promoter in the EORTC-NCIC shows a median OS of  
23 mo[2], while all of  our 4 methylated patients have lived 
longer than 27 mo, with two still alive. The median OS in 
our group exceeds the OS expected using the EORTC 
nomograms[13] by almost 15 mo (27.0 to 12.3). Even with 
the intrinsic limitations of  the small sample size, we con-
clude that this DC-based immunotherapy is likely to have 
added to the results of  standard of  care and provided 
an OS clearly superior to the expectations, suggesting a 
strong benefit from immunotherapy in an unfavorable 
group of  patients. 
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Figure 2  Preoperative magnetic resonance imaging images of the five patients included: Patient 1 to 5 from left to right, in each column, axial and coronal 
section of one case.
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Calvo, who over the years was an instrumental driving force 
of  the overall program and who sadly died in August 2012 
after fighting against leukemia since January 2011.

COMMENTS
Background
Glioblastoma multiforme is the most frequent brain tumor and is all but incur-
able. Even with the most sophisticated surgical approaches, including fluores-
cence-guided complete or near complete resection, followed by standard of 
care the typical survival does not go beyond 12-15 mo.
Research frontiers
Tumor lysate-pulsed dendritic cell vaccination is an experimental type of 
customized, active immunotherapy currently under development. It aims at 
educating the patient’s immune system in order to prevent tumor reoccurrence/
progression. As such, it is meant to be administered shortly after the maximum 
response to previous therapies.
Innovations and breakthroughs
In this pilot study, the authors enrolled five consecutive glioblastoma patients 
with poor prognosis. In most cases, they would have not been enrolled in the 
previous clinical trials mentioned above. Yet, following fluorescence-guided 
surgery and tumor lysate-pulsed dendritic cell vaccination, they all experienced 
remarkable progression-free survivals. In a couple of cases, this result is still 
ongoing over two years after surgery.  
Applications 
The study results suggest that tumor lysate-pulsed dendritic cell vaccination, 
after fluorescence-guided complete or near complete surgery, should be at-
tempted in all resectable patients with glioblastoma multiforme, not only in 
those with better prognosis.
Terminology
Fluorescence - guided surgery: it is a surgical technique enhancing the ability 
of the neurosurgeon to remove nearly all the tumor by a better visualization 
of the tumor resection margins; tumor lysate: it is the product of mechanical 
disaggregation of the tumor removed during surgery; Dendritic cells: autologous 
- therefore patient - specific - antigen presenting cells which are derived from 
monocytes and matured in vitro.  
Peer review
Despite the small number of patients enrolled in this pilot study, the results of 
this treatment are extremely promising and warrant expansion in the currently 
ongoing, larger clinical trial.
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World Journal of  Clinical Oncology (World J Clin Oncol, WJCO, online 
ISSN 2218-4333, DOI: 10.5306) is a monthly peer-reviewed, on-
line, open-access (OA), journal supported by an editorial board 
consisting of  316 experts in oncology from 33 countries.
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full-text articles in PDF and other formats for experts and the pub-
lic without registration, which eliminates the obstacle that traditional 
journals possess and usually delays the speed of  the propagation 
and communication of  scientific research results. The open access 
model has been proven to be a true approach that may achieve the 
ultimate goal of  the journals, i.e. the maximization of  the value to 
the readers, authors and society.
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put peer reviewers’ names and affiliations along with the article they 
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wisdom to edit and publish high-quality articles, thereby realizing the 

maximization of  the personal benefits of  editorial board members, 
authors and readers, and yielding the greatest social and economic 
benefits.
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Clinical Practice: To provide guidelines for clinical diagnosis and treat-
ment; (7) Review: To review systemically progress and unresolved 
problems in the field, comment on the state of  current research, and 
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SPECIAL STATEMENT
All articles published in this journal represent the viewpoints of  the 
authors except where indicated otherwise.

Biostatistical editing
Statisital review is performed after peer review. We invite an ex-
pert in Biomedical Statistics to evaluate the statistical method used 
in the paper, including t-test (group or paired comparisons), chi-
squared test, Ridit, probit, logit, regression (linear, curvilinear, or 
stepwise), correlation, analysis of  variance, analysis of  covariance, 
etc. The reviewing points include: (1) Statistical methods should 
be described when they are used to verify the results; (2) Whether 
the statistical techniques are suitable or correct; (3) Only homoge-
neous data can be averaged. Standard deviations are preferred to 
standard errors. Give the number of  observations and subjects (n). 
Losses in observations, such as drop-outs from the study should be 
reported; (4) Values such as ED50, LD50, IC50 should have their 
95% confidence limits calculated and compared by weighted probit 
analysis (Bliss and Finney); and (5) The word ‘significantly’ should 
be replaced by its synonyms (if  it indicates extent) or the P value (if  
it indicates statistical significance). 

Conflict-of-interest statement
In the interests of  transparency and to help reviewers assess any po-
tential bias, WJCO requires authors of  all papers to declare any compet-
ing commercial, personal, political, intellectual, or religious interests  
in relation to the submitted work. Referees are also asked to indi-
cate any potential conflict they might have reviewing a particular 
paper. Before submitting, authors are suggested to read “Uniform 
Requirements for Manuscripts Submitted to Biomedical Journals: 
Ethical Considerations in the Conduct and Reporting of  Research: 
Conflicts of  Interest” from International Committee of  Medical 
Journal Editors (ICMJE), which is available at: http://www.icmje.
org/ethical_4conflicts.html. 

Sample wording: [Name of  individual] has received fees for serv-
ing as a speaker, a consultant and an advisory board member for [names 
of  organizations], and has received research funding from [names of  
organization]. [Name of  individual] is an employee of  [name of  or-
ganization]. [Name of  individual] owns stocks and shares in [name of  
organization]. [Name of  individual] owns patent [patent identification 
and brief  description]. 

Statement of informed consent
Manuscripts should contain a statement to the effect that all human 
studies have been reviewed by the appropriate ethics committee 
or it should be stated clearly in the text that all persons gave their 
informed consent prior to their inclusion in the study. Details that 
might disclose the identity of  the subjects under study should be 
omitted. Authors should also draw attention to the Code of  Ethics 
of  the World Medical Association (Declaration of  Helsinki, 1964, as 

revised in 2004).

Statement of human and animal rights
When reporting the results from experiments, authors should follow 
the highest standards and the trial should conform to Good Clini-
cal Practice (for example, US Food and Drug Administration Good 
Clinical Practice in FDA-Regulated Clinical Trials; UK Medicines 
Research Council Guidelines for Good Clinical Practice in Clinical 
Trials) and/or the World Medical Association Declaration of  Hel-
sinki. Generally, we suggest authors follow the lead investigator’s na-
tional standard. If  doubt exists whether the research was conducted 
in accordance with the above standards, the authors must explain the 
rationale for their approach and demonstrate that the institutional 
review body explicitly approved the doubtful aspects of  the study. 

Before submitting, authors should make their study approved by 
the relevant research ethics committee or institutional review board. 
If  human participants were involved, manuscripts must be accompa-
nied by a statement that the experiments were undertaken with the 
understanding and appropriate informed consent of  each. Any per-
sonal item or information will not be published without explicit con-
sents from the involved patients. If  experimental animals were used, 
the materials and methods (experimental procedures) section must 
clearly indicate that appropriate measures were taken to minimize 
pain or discomfort, and details of  animal care should be provided.

SUBMISSION OF MANUSCRIPTS
Manuscripts should be typed in 1.5 line spacing and 12 pt. Book An-
tiqua with ample margins. Number all pages consecutively, and start 
each of  the following sections on a new page: Title Page, Abstract, In-
troduction, Materials and Methods, Results, Discussion, Acknowledge-
ments, References, Tables, Figures, and Figure Legends. Neither the 
editors nor the publisher are responsible for the opinions expressed by 
contributors. Manuscripts formally accepted for publication become 
the permanent property of  Baishideng Publishing Group Co., Lim-
ited, and may not be reproduced by any means, in whole or in part, 
without the written permission of  both the authors and the publisher. 
We reserve the right to copy-edit and put onto our website accepted 
manuscripts. Authors should follow the relevant guidelines for the care 
and use of  laboratory animals of  their institution or national animal 
welfare committee. For the sake of  transparency in regard to the per-
formance and reporting of  clinical trials, we endorse the policy of  the 
ICMJE to refuse to publish papers on clinical trial results if  the trial 
was not recorded in a publicly-accessible registry at its outset. The only 
register now available, to our knowledge, is http://www.clinicaltrials.
gov sponsored by the United States National Library of  Medicine and 
we encourage all potential contributors to register with it. However, in 
the case that other registers become available you will be duly notified. 
A letter of  recommendation from each author’s organization should 
be provided with the contributed article to ensure the privacy and se-
crecy of  research is protected.

Authors should retain one copy of  the text, tables, photographs 
and illustrations because rejected manuscripts will not be returned 
to the author(s) and the editors will not be responsible for loss or 
damage to photographs and illustrations sustained during mailing.

Online submissions
Manuscripts should be submitted through the Online Submission 
System at: http://www.wjgnet.com/esps/. Authors are highly 
recommended to consult the ONLINE INSTRUCTIONS TO 
AUTHORS (http://www.wjgnet.com/2218-4333/g_ info_ 
20100722172206.htm) before attempting to submit online. For  
assistance, authors encountering problems with the Online Submi-
ssion System may send an email describing the problem to wjco@
wjgnet.com, or by telephone: +86-10-85381892. If  you submit your 
manuscript online, do not make a postal contribution. Repeated 
online submission for the same manuscript is strictly prohibited.

MANUSCRIPT PREPARATION
All contributions should be written in English. All articles must be 
submitted using word-processing software. All submissions must be 

II November 10, 2012|Volume 3|Issue 11|WJCO|www.wjgnet.com



Instructions to authors

typed in 1.5 line spacing and 12 pt. Book Antiqua with ample margins. 
Style should conform to our house format. Required information for 
each of  the manuscript sections is as follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of  less than 6 words should be 
provided.

Authorship: Authorship credit should be in accordance with the 
standard proposed by International Committee of  Medical Journal 
Editors, based on (1) substantial contributions to conception and 
design, acquisition of  data, or analysis and interpretation of  data; (2) 
drafting the article or revising it critically for important intellectual 
content; and (3) final approval of  the version to be published. Au-
thors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the complete 
name of  institution, city, province and postcode. For example, Xu-
Chen Zhang, Li-Xin Mei, Department of  Pathology, Chengde 
Medical College, Chengde 067000, Hebei Province, China. One au-
thor may be represented from two institutions, for example, George 
Sgourakis, Department of  General, Visceral, and Transplantation 
Surgery, Essen 45122, Germany; George Sgourakis, 2nd Surgical 
Department, Korgialenio-Benakio Red Cross Hospital, Athens 
15451, Greece

Author contributions: The format of  this section should be: 
Author contributions: Wang CL and Liang L contributed equally 
to this work; Wang CL, Liang L, Fu JF, Zou CC, Hong F and Wu 
XM designed the research; Wang CL, Zou CC, Hong F and Wu 
XM performed the research; Xue JZ and Lu JR contributed new 
reagents/analytic tools; Wang CL, Liang L and Fu JF analyzed the 
data; and Wang CL, Liang L and Fu JF wrote the paper.

Supportive foundations: The complete name and number of  
supportive foundations should be provided, e.g. Supported by 
National Natural Science Foundation of  China, No. 30224801

Correspondence to: Only one corresponding address should 
be provided. Author names should be given first, then author 
title, affiliation, the complete name of  institution, city, postcode, 
province, country, and email. All the letters in the email should be 
in lower case. A space interval should be inserted between country 
name and email address. For example, Montgomery Bissell, MD, 
Professor of  Medicine, Chief, Liver Center, Gastroenterology 
Division, University of  California, Box 0538, San Francisco, CA 
94143, United States. montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of  +, 
country number, district number and telephone or fax number, e.g. 
Telephone: +86-10-59080039 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review. 
Normally, three experts are invited for each article. Decision for 
acceptance is made only when at least two experts recommend 
an article for publication. Reviewers for accepted manuscripts are 
acknowledged in each manuscript, and reviewers of  articles which 
were not accepted will be acknowledged at the end of  each issue. 
To ensure the quality of  the articles published in WJCO, reviewers 
of  accepted manuscripts will be announced by publishing the 
name, title/position and institution of  the reviewer in the footnote 
accompanying the printed article. For example, reviewers: Professor 
Jing-Yuan Fang, Shanghai Institute of  Digestive Disease, Shanghai, 
Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong 
University, Shanghai, China; Professor Xin-Wei Han, Department 
of  Radiology, The First Affiliated Hospital, Zhengzhou University, 
Zhengzhou, Henan Province, China; and Professor Anren Kuang, 
Department of  Nuclear Medicine, Huaxi Hospital, Sichuan 
University, Chengdu, Sichuan Province, China.

Abstract
There are unstructured abstracts (no less than 256 words) and 
structured abstracts (no less than 480). The specific requirements 
for structured abstracts are as follows: 

An informative, structured abstracts of  no less than 480 words 
should accompany each manuscript. Abstracts for original contri-
butions should be structured into the following sections. AIM (no 
more than 20 words): Only the purpose should be included. Please 
write the aim as the form of  “To investigate/study/…; MATERI-
ALS AND METHODS (no less than 140 words); RESULTS (no 
less than 294 words): You should present P values where appropri-
ate and must provide relevant data to illustrate how they were ob-
tained, e.g. 6.92 ± 3.86 vs 3.61 ± 1.67, P < 0.001; CONCLUSION (no 
more than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus, 
which reflect the content of  the study.

Text
For articles of  these sections, original articles and brief  articles, the 
main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and 
DISCUSSION, and should include appropriate Figures and Tables. 
Data should be presented in the main text or in Figures and Tables, 
but not in both. The main text format of  these sections, editorial, 
topic highlight, case report, letters to the editors, can be found at: 
http://www.wjgnet.com/2218-4333/g_info_list.htm. 

Illustrations
Figures should be numbered as 1, 2, 3, etc., and mentioned clearly 
in the main text. Provide a brief  title for each figure on a sepa-
rate page. Detailed legends should not be provided under the 
figures. This part should be added into the text where the figures 
are applicable. Figures should be either Photoshop or Illustra-
tor files (in tiff, eps, jpeg formats) at high-resolution. Examples 
can be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf; http://
www.wjgnet.com/1007-9327/13/4891.pdf; http://www.
wjgnet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping all elements compiled is 
necessary in line-art image. Scale bars should be used rather than 
magnification factors, with the length of  the bar defined in the 
legend rather than on the bar itself. File names should identify 
the figure and panel. Avoid layering type directly over shaded or 
textured areas. Please use uniform legends for the same subjects. 
For example: Figure 1  Pathological changes in atrophic gastritis 
after treatment. A: ...; B: ...; C: ...; D: ...; E: ...; F: ...; G: …etc. It is 
our principle to publish high resolution-figures for the printed and 
E-versions.

Tables
Three-line tables should be numbered 1, 2, 3, etc., and mentioned 
clearly in the main text. Provide a brief  title for each table. Detailed 
legends should not be included under tables, but rather added into 
the text where applicable. The information should complement, 
but not duplicate the text. Use one horizontal line under the title, a 
second under column heads, and a third below the Table, above any 
footnotes. Vertical and italic lines should be omitted.

Notes in tables and illustrations
Data that are not statistically significant should not be noted. aP < 
0.05, bP < 0.01 should be noted (P > 0.05 should not be noted). If  
there are other series of  P values, cP < 0.05 and dP < 0.01 are used. 
A third series of  P values can be expressed as eP < 0.05 and fP < 0.01. 
Other notes in tables or under illustrations should be expressed as 
1F, 2F, 3F; or sometimes as other symbols with a superscript (Arabic 
numerals) in the upper left corner. In a multi-curve illustration, each 
curve should be labeled with ●, ○, ■, □, ▲, △, etc., in a certain 
sequence.
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REFERENCES
Coding system
The author should number the references in Arabic numerals 
according to the citation order in the text. Put reference numbers 
in square brackets in superscript at the end of  citation content or 
after the cited author’s name. For citation content which is part of  
the narration, the coding number and square brackets should be 
typeset normally. For example, “Crohn’s disease (CD) is associated 
with increased intestinal permeability[1,2]”. If  references are cited 
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link contained in the e-mail sent by the editor. If  you have any questions 
about the revision, please send e-mail to esps@wjgnet.com.

Language evaluation 
The language of  a manuscript will be graded before it is sent for 
revision. (1) Grade A: priority publishing; (2) Grade B: minor lan-
guage polishing; (3) Grade C: a great deal of  language polishing 
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Grade A or B.
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Responses to reviewers
Please revise your article according to the comments/suggestions 
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comments can be found at: http://www.wjgnet.com/2218-4333/
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Proof of financial support
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Links to documents related to the manuscript 
WJCO will be initiating a platform to promote dynamic interactions 
between the editors, peer reviewers, readers and authors. After a 
manuscript is published online, links to the PDF version of  the 
submitted manuscript, the peer-reviewers’ report and the revised 
manuscript will be put on-line. Readers can make comments on 
the peer reviewer’s report, authors’ responses to peer reviewers, 
and the revised manuscript. We hope that authors will benefit from 
this feedback and be able to revise the manuscript accordingly in a 
timely manner.

Science news releases
Authors of  accepted manuscripts are suggested to write a science 
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idly at EurekAlert/AAAS (http://www.eurekalert.org). The title for 
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permits use, distribution, and reproduction in any medium, provided 
the original work is properly cited, the use is non commercial and 
is otherwise in compliance with the license. Authors of  accepted 
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