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Introduction
Pancreatic cancer has a poor survival rate of 9% [1]. Even 

after adjuvant chemotherapy following upfront resection of 
the tumor, approximately 75% of the patients develop disease 
recurrence within 2 years [2]. Several randomized trials 
have shown, that adjuvant chemotherapy improves survival 
in patients after resection of pancreatic cancer [3,4]. By this 
adjuvant chemotherapeutic regimen using gemcitabine the 
median disease-free survival times (DFS) were increased to 
13,4 months and the median overall survival times (OS) were 
increased to 22,8 months as compared to an OS of 20,2 months 
in the observation group [3]. 

Dendritic cells (DC) are the most potent antigen-

presenting cells in the body, presenting tumor antigens to T 
lymphocytes and inducing an anti-tumor immune response 
[5]. Several studies have indicated that dendritic cell therapy 
is effective in the palliative treatment of different types of 
cancer [6]. In small series, it has been indicated that adjuvant 
dendritic cell therapy following curative resection for ductal 
adenocarcinoma of the pancreas might improve DFS and OS 
[7,8]. We have recently reported on the bene icial effects of 
dendritic cell therapy using DC in the additional palliative 
treatment of patients suffering from pancreatic cancer [9] and 
the adjuvant treatment in patients with gastric cancer [10]. 
In the following retrospective analysis, we investigated the 
outcome of adjuvant immunotherapy with DC (LANEX-DC® - 
long antigen exposition dendritic cells) in patients following 
surgical resection for pancreatic cancer. 

Abstract 

Introduction: Even after surgical resection and adjuvant chemotherapy in pancreatic cancer 
the 5-year disease-free survival times (DFS), as well as overall survival rates (OS), are still low 
and median survival times are below 2 years. Here we retrospectively analyzed the outcome 
of immunotherapy in the additional adjuvant treatment of pancreatic cancer with long antigen 
exposition dendritic cell therapy (LANEX-DC®) in 28 patients who were treated at our institution. 

Patients: Data were available from 28 patients. Dendritic cells (LAEX-DC®) were produced 
according to a recently published protocol.

Results: Therapy was well tolerated and no serious side eff ects were observed. The median 
disease-free survival times and the median survival times were 16,9 months and 29,4 months 
respectively. Five-year DFS and OS were 14,3% and 17,9%. 

Conclusion: We were able to show in a small cohort of patients that additional treatment 
with dendritic cells (LANEX-DC®) is highly eff ective and extends the median disease-free survival 
times as well as the median survival in the adjuvant treatment of pancreatic cancer, whereas the 
fi ve-year overall survival still remains unsatisfactory.
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Patients and methods
28 patients suffering from pancreatic carcinoma have been 

vaccinated with autologous dendritic cells at our institution. 
Follow-up data of all patients were available. All patients alive 
were observed for at least 5 years. The mean age was 62,7 
years (31,5 to 77,5 years). Thirteen patients were male, ifteen 
patients were female. Histopathological examination revealed 
in all patients adenocarcinoma of the pancreas. In ten patients 
a pancreatic left resection and in 18 patients a pancreatic 
head resection was performed. In 24 patients an R0-resection 
was possible whereas 4 patients were R1 resected (14,3%). 
With regard to staging 2 patients showed UICC stage Ia, 6 
patients stage Ib, 5 patients stage IIa, 11 patients stage IIb 
and 4 patients stage III. 20 Patients underwent adjuvant 
chemotherapy according to the guidelines (mainly 5-FU or 
gemcitabine chemotherapy). Immunotherapy with DC was 
carried out in a mean of 21 days following surgery. 

All of the patients gave written informed consent for 
additional treatment with LANEX-DC®. 

Generation of mature antigen-loaded monocyte-derived 
dendritic cells: The whole procedure for gaining the
mature dendritic cells was performed according to Good 
Manufacturing Practice standards (Certi icate of GMP 
compliance DE_BW_01_GMP_2021_0171). Serum-pulsed 
LANEX-DC® (long antigen exposition dendritic cells) were 
produced as described recently [10]:

Peripheral blood mononuclear cells (PBMCs) were isolated 
from 200 ml of heparinized venous blood of the patient 
by density gradient centrifugation (Biocoll®, Biochrom, 
Germany). PBMCs were seeded in 6-well-plates (BD Falcon, 
Heidelberg, Germany), and after 2 hours the non-adherent 
cells were removed. Adherent cells were cultured in RPMI 
1640 (Sigma-Aldrich, Munich, Germany) supplemented with 
10% of the patient’s serum and 2 mM L-glutamine (all Sigma-
Aldrich, Munich, Germany) in the presence of 750 U/ml rh-GM-
CSF and 500 U/ml rh-IL-4 (both CellGenix, Freiburg, Germany) 
for 7 days. On day 4, media was removed and non-adherent 
cells were collected from the old media by centrifugation and 
resuspended in fresh RPMI 1640 supplemented with 10% 
serum. Again, 750 U/ml rh-GM-CSF and 500 U/ml rh-IL-4 
were added. Maturation of moDCs was induced by adding 
20 ng/ml rh-IL-1β, 20 ng/ml rh-TNF-α and 60 ng/ml rh-IL-6 
(all CellGenix, Freiburg, Germany). After 24 hours, moDCs 
were harvested, washed twice in sterile PBS, and an aliquot 
of the cells was removed for phenotypic analysis and sterility 
testing. moDCs for immediate vaccination (day 7 of treatment 
protocol) were resuspended in 1ml sterile saline solution 
containing 10% autologous serum and administered by 
intradermal injection in the abdominal cutis. To avoid loss of 
activity by freezing/thawing the DC was always given directly 
after production was completed.

Statistical analysis

Kaplan-Meier estimates were computed using MedCalc® 

software.

Results
A total of 28 patients were treated with LANEX-DC® 

postoperatively following curative resection for pancreatic 
cancer. Except for light lu-like symptoms on the day of 
reinjection of the dendritic cells in 6 patients (WHO II, 
21,4%), no serious side effects were observed. During the 
5-year observation period, 24 patients developed relapse of 
pancreatic cancer (1 patient with bone metastases, 1 patient 
with pulmonary metastases, 8 patients with liver metastases, 
and 14 patients with local relapse/peritoneal metastases). 
The median time for recurrence in these 24 patients was 15,6 
months ranging from 3,7 to 51,5 months.

The disease-free survival (DFS) and the overall survival 
(OS) were 25,0% and 39,3% after 3 years and 14,3% and 
17,9% after ive years. The median disease-free survival 
time was 16,9 months, the median survival was 29,4 months 
(Figure 1a,b). 

In UICC stage I (Ia and Ib) patients the ive-year survival 
rate was 37,5%. The median DFS and median survivals were 
18,6 and 33,3 months, respectively. In advanced stages (IIa, 
IIb, and III) the ive-year survival rate was 10%. The median 
DFS and the median survivals were 11 months and 27,6 
months respectively. 

Figure 1a: Disease-free survival (5 years) in the adjuvant treatment of pancreatic 
cancer patients (n = 28) was 14,3% and the median disease-free survival time was 
16,9 months.

Figure 1b: Overall survival (5 years) in the adjuvant treatment of pancreatic cancer 
patients (n = 28) was 17,9% and the median survival time was 29,4 months.



Evaluation of long antigen exposition dendritic cell therapy (LANEX-DC®) in the adjuvant treatment of pancreatic cancer – results of a single 
center analysis

 www.cancertherjournal.com 008https://doi.org/10.29328/journal.acst.1001027

Discussion
In resectable pancreatic cancer median disease-free 

survival and median survival under standard therapy (5-FU
or gemcitabine-based) according to the guidelines are 
still unsatisfactory. Median survival with adjuvant 5-FU 
chemotherapy or Gemcitabine chemotherapy range from 
15,6 months to 22,8 months, respectively [3,11]. In our cohort 
analysis, most patients received 5-FU or Gemzitabine as 
adjuvant chemotherapies. The median disease-free survival of 
16,9 months and the median overall survival of 29,4 months 
point to an advantage in the adjuvant treatment of pancreatic 
cancer by additional dendritic cell therapy. Furthermore, it 
has to be noted that in our series no selection of inclusion 
criteria was made. In the past years, two clinical studies have 
been conducted investigating the bene icial effects of adjuvant 
cellular immunotherapy in pancreatic cancer patients. Both 
trials showed signi icantly increased median survival times 
as compared to standard therapy [7,8]. For example, Lepisto, 
et al. showed an increase in median survival times to 26 
months and Nagai, et al. showed a median survival of over 40 
months. Nevertheless, in both studies as well as our data, the 
ive-year survival rate remained unsatisfactory. 

Conclusion
In this retrospective analysis, we evaluated the clinical 

results of 28 patients who were treated in the adjuvant situation 
with dendritic cells following curative surgical resection for 
pancreatic cancer. The median disease-free survival times and 
the median survival times were 16,9 months and 29,4 months 
respectively. These data are consistent with the indings from 
smaller series by Lepisto, et al. [7] and Nagai, et al. [8] pointing 
to a potential bene icial effect of dendritic cell therapy in the 
adjuvant treatment of pancreatic cancer. It must be noted 
that these promising previous data were collected from a 
relatively small number of cases and provide initial evidence 
for a positive effect of adjuvant therapy with dendritic cells in 
pancreatic cancer. This has to be veri ied in larger case series.
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