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ABSTRACT

Background: Despite conventional treatment approaches for cancers, relapsed and metastatic
refractory cancers have overall poor prognosis with poor quality of life. Dendritic Cell (DC) -
based immunotherapy is a viable and promising treatment option in such cases. Dendritic Cell
Therapy (DCT) induces antitumor T-cell response in-vivo.

Case Series : We describe three of the ten cancer cases of patients who despite being successfully
treated by conventional treatment had disease recurrence with multiple metastases and disease
progression. In the first case, a 17 year male patient who is a known case of osteosarcoma of
right femur who had undergone successful conventional treatment had a recurrence with
bilateral lung metastases. The second case is a 64 year female patient who is a known case of
Metastatic adenocarcinoma of unknown primary with metastases at diagnosis who despite being
treated by conventional treatmenT had disease progression. The third case is a case of 47 year
female patient who is a known case of Non-small cell Lung cancer who was treated successfully
by conventional treatment had a recurrence with multiple metastases. All the three cases were
advised further treatment by Dendritic Cell therapy.

Results: One of three patients has shown complete response and remaining two patients has
shown partial response with longer survival and improvement in quality of life.

Conclusion: Dendritic cell based Immunotherapy can activate antitumoral T cell responses in
patients with various cancers. This data indicates that treatment with autologous tumor-pulsed
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DCs is safe and can activate tumor specific cellular cytotoxicity. Clinical responses can be
achieved even in patients with metastatic and advance stage cancer.

Introduction

Cancer continues to grow globally and is a leading cause of death , accounting for approximately
1 in 6 human deaths worldwide. In 2020, cancer accounted for approximately 10 million deaths
[1] Over the course of past decade though treatment of cancer is on the fast track, many tumors
are still incurable. There are three basic approaches in cancer treatment which includes surgery,
chemotherapy, and radiation therapy. Due to several limitations, the efficacy of these treatment
strategies for cancer has been hampered, so there is a necessity for other therapeutic methods.
Thus there is a shift in focus to more specific targeted therapies and immunotherapy. One viable
therapeutic approach in cancer immunotherapy is the use of dendritic cells (DCs) to help in
orchestrating a repertoire of both innate (natural killer cells) and adaptive (T cells) immune
responses against cancer. There is increasing evidence from animal studies and clinical trials
which has shown DC-based immunotherapy strategy may be a viable option in cancer treatment
and thus it has emerged as a rational new concept in the treatment of malignant tumors.
Steinman et al. discovered Dendritic Cells[DCs] in 1973, for which he was awarded the 2011
Noble Prize in Medicine [2]. Since its discovery, DCs have evolved from subset curiosity to the
most sought-after treatment option in immunotherapy. DCs are the most potent antigen-
presenting cells. Their key role is in programming and regulating tumor-specific immune
responses by processing and presenting tumor antigens to naive or effector T lymphocytes [3].
DCs are found in many parts of the body like the epidermal layer of the skin, the gastrointestinal
and respiratory systems, and the interstitial regions of several solid organs. These DCs play a
role as sentinels and engulf invading foreign microorganisms or pathogens for presentation to
immune cells [6]. DC capture proteins, then proteolytically digest them, and the resulting
peptides are presented on its cell membranes bound to MHC antigens[4] . This complex of
MHC-peptide is the key stimulus to activate T cells. Also, DCs have high levels of the
costimulatory molecules, CD80 and CD86. This CD80 and CD86 along with MHC-peptide leads
to the full T cell activation [5]. In 1996, the first clinical trial using DC-based immunotherapy
was reported, and since then DC-based immunotherapy has been developed and used for the
treatment of various cancers [7]. Recently, in clinical trials with several types of cancers being
treated by DC-based Immunotherapy has tested with great success and positive outcome [8-10].
Dendritic cell (DC)-based Immunotherapy is an approved approach to harness the potential of a
patient's own immune system to eliminate tumor cells in metastatic hormone-refractory Prostate
cancer [11]. US Food and Drug Administration on April 29, 2010, has approved Provenge
(Sipuleucel-T) which is a Dendritic cell based immunotherapy for asymptomatic or minimally
symptomatic metastatic castrate resistant (hormone-refractory) prostate cancer [12]. Extensive
experience has been gained and there is evidence for immunological and clinical responses with
DC-based vaccination for a subgroups of patients with different malignant tumors like
melanoma, prostate cancer, malignant glioma, renal cell carcinoma as well in other cancers.
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There are numerous studies which show that DCs loaded with tumor-associated antigens, exhibit
protective antitumor responses which can cause therapeutic regression of preexisting tumors or
increase time to progression (TTP) without any significant toxicity (13 to 16). Here we present a
case series of three of the ten cases of different recurrent and metastatic cancer cases who were
treated using DC-based immunotherapy and showed good response to DC-based
immunotherapy.

Case 1 — Recurrent Osteosarcoma with Multiple Bilateral Lung Metastases

A 17-year-old male was diagnosed with osteogenic sarcoma of his right femur in 2017. This was
treated with a combination of surgical resection and perioperative MAP regime of neoadjuvant
chemotherapy completed on May 2020. One year later, a solitary nodule of size 8mm in Lung in
March 2021 was detected. On observation the nodule had grown to 16mm on pet scan on follow-
up. Patient was posted for VATS removal of nodule but he pre-op scan showed multiple lung
nodules in bilateral lungs (size 1-2mm) - June 28, 2021. Since patient had Recurrent disease with
bilateral multiple lung metastases patient was advised palliative chemotherapy plus Dendritic
cell based Immunotherapy. Six cycles of Dendritic Cell based immunotherapy with concomitant
palliative chemotherapy was the treatment planned. 3 cycles of palliative chemotherapy and
Denritic cell based Immunotherapy were given between July 2021 to September 2021. HRCT
Chest scan done showed mild reduction in primary lesion, disappearance of other lung lesions
and pseudoprogression in some lung lesions . Patient was planned and treated by surgical
metastectomy of the primary lesion. Histopathology showed viable tumor to be less than 1%
with large areas of mineralised osteoid and chondroid tissue with necrosis seen. Patient was
given another 3 cycles of concomitant Immunotherapy and chemotherapy between november
2021 to January 2022. Follow-up HRCT Chest scan on 28.3.22 showed disappearence of almost
all pseudoprogression lesions. Follow-up HRCT Chest scan done on 07.07.2022 shows no
evidence of disease. The present interesting case of Recurrent osteosarcoma with multiple
bilateral lung metastases who was put on palliative chemotherapy became disease free (complete
response to treatment) by addition of Dendritic cell based Immunotherapy.

Case 2 — Metastatic Adenocarcinoma Of Unkonown Primary with Multiple Metastases

A 64 year old female patient was diagnosed with Metastatic Adenocarcinoma of Unknown
Primary with multiple metastases in 2018. She was treated with palliative chemotherapy and
follow-up scan in March 2019 showed disease progression. Pet CT Scan in March 2019 showed
multiple metastases to multiple vertebral bodies, pelvic bones, sternum, both scapula, both
humerus, both femur, few bilateral ribs, lung metastases, adrenal metastases, etc. Patient was
advised for 6 cycles of Dendritic cell based immunotherapy in June 2019. 6 cycles of Dendritic
cell based immunotherapy was given at 2-3 weekly interval between June 2019 to October 2019.
Follow-up Pet CT Scan was done in January, 2020 which showed significant reduction of
disease at almost all metastatic sites. Patient is alive with no physical restriction in activity and
leading almost a normal life after almost 36 months (as of June 30, 2022) since start of treatment
with Dendritic cell based immunotherapy.
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Case 3 — Non-small Cell Lung Cancer with Multiple Bilateral Lung Metastases and Spinal
Metasis

A 47 year female patient who is non-smoker presented in December 2019 with recurrent lung
cancer with bilateral lung metastases and metastasis to D12 vertebra. Patient presented with
complaints of hemoptysis, severe dyspnea on exertion, orthopnea with sleep disturbance, weight
loss, continuous and persistent coughing, low back pain, anorexia and severe restriction in her
physical activity. Patient was advised for 6 cycles of Dendritic cell based immunotherapy in
December 2019. 6 cycles of Dendritic cell based immunotherapy was given at 2-3 weekly
interval between December 2019 to March 2020. Patient started showing improvement in her
signs and symtoms after 3 cycle and after completion of 6 cycles almost all her complaints
disappeared. Patient had gained almost 4kgs of weight by the time of completion of 6 cycles.
Follow-up after 6 months after completion of Dendritic cell based immunotherapy, patient had
gained another 6 kg weight with dramatic and persistent improvement in her quality of life with
no physical disability. Patient is alive with no physical restriction in activity and leading almost a
normal life after almost 30 months (as of June 30, 2022) since start of treatment with Dendritic
cell based immunotherapy.

Discussion

Potential efficacy in tumor growth control and patient survival was shown by cancer
immunotherapy as the news released that ‘‘Instead of using surgery, chemotherapy, or
radiotherapy, researchers from the National Institutes of Health are finding so far limited but
inspiring success in a new approach for fighting cancer, using the immune system to attack the
tumors the way it would be a cold or flu. -CNN.com (August 2006)’’ [17-19]. Over the past few
decades, there has been a shift in conventional therapies for cancer with immunotherapy
booming as a promising candidate with survival benefits and better quality of life for cancer
patients [20]. In many cancer types, DCT that contains patients’ own DCs pulsed with the
patient-specific tumor antigens has shown to be efficient. Indian FDA has approved Dendritic
cell therapy for use in refractory cancer cases of multiple indications [21]. DCs priming of native
T-cells has been well established and DC immunotherapy as a novel therapeutic approach has
achieved encouraging promise for disease control in many cancers [22-26]. DCs activate the
specific cytotoxic T cells against tumor by their ability to present tumor antigens to T
lymphocytes [27-30]. Based on improvent in patients Overall Survival in phase Il trial, US FDA
had approved the first DC immunotherapy, Sipuleucel-T for clinical application to treat
asymptomatic metastatic castrate-resistant prostate cancer [31]. Additional promising results
were reported in Recent phase Ill trials has also shown promising results using DC
Immunotherapy to treat various late stage cancers, including melanoma, follicular lymphoma,
CRC, and NSCLC [32]. DCs capture and process tumor-associated antigens and secrete
cytokines to initiate an immune response as is established by studies in clinics [33, 34]. Minimal
toxicity, evidence for the induction of tumor-specific cellular immunity, and, in many patients,
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clinical response have been demonstrated in clinical trials of DC vaccines [35-40]. In the context
of DC-mediated co-stimulation, the use of whole cell approaches such as DC/tumor fusion
allows for the presentation of multiple antigens, including those yet to be identified . DC
Immunotherapy has shown to induce tumor-specific effector and memory T cells [41].
Therefore, this therapy may have potential higher cytotoxic activity and specificity in the effector
T cells, which shows both short and long term anti-tumor efficacy. Our case series suggest that
DC treatment can significantly enhance patient survival which is in agreement with the clinical
benefits observed in other clinical trials, prompting its future clinical investigation [42]. Based
on the present results, which demonstrate the induction of immunological and clinical antitumor
activity, and the potential for improving these responses, Dendritic cell therapy seems to have
significant promise as a treatment modality where no effective treatment previously existed as is
seen in present case series and also other case series published [43]. In patients with
malignancies, effective antitumor responses depend on the presence and function of immune
cells that can recognize and eliminate tumor cells [44-47]. Among the immune cells, DCs are the
antigen presenting cells (APCs) that play major role to activate the immune system against
cancer cells. Due to dysfunctional endogenous DCs in cancer patients, the application of ex vivo
generated DCs emerged in an effort to improve the therapeutic efficacy in cancer patients . To
establish the therapeutic efficacy of DC vaccines a large number of clinical trials were carried
out In the last decade. Melanoma was the most common cancer treated which established the
feasibility and safety of DC immunotherapy among over 200 DC based clinical trials so far [48].
The advantages of the DC immunotherapy include induction of immunogenicity even in
advanced malignancies, low toxicity (grade 3 and 4 level toxicities are rare), and less
possibilities of immunotherapy induced autoimmunity [49,50].

Synergistic Effect of DC and Chemotherapy:

Dendritic cells become tolerogenic because of tumor induced immune suppression caused by T
regulatory cells (Treg cells). Chemotherapeutic drugs by blocking activity of Treg cells inhibit
Treg induced immune suppression. Chemotherapeutic drugs indicated here can cause direct
stimulation of T effector and NK cells that can lead to anti-tumor activity. Cancer cell death
occurs because of cytotoxic function of chemo drugs and this enhances immunovisibility of
tumor debri favoring phagocytosis by dendritic cells [51]. Hence, this combination of DC
activated cytokine induced killer cells (CIKs) along with chemotherapy leads to upregulation of
anti-tumor cytokines including IFN-y, TNF-a, TNF-B and MIG [52, 53]. This combination
approach of Dendritic cell based immunotherapy with chemotherapy has yielded excellent
response in form of complete response in our Recurrent Osteosarcoma with multiple bilateral
lung metastasis case and is in agreement with the discussion above.
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Conclusion

We conclude that dendritic cell therapy is a safe and well tolerated immunotherapeutic method
and it can elicit very effective immune response even in patients with advanced-stage cancer
patients as seen in the present case series.

Many studies though not designed primarily to measure survival , an increasing number indicate
that dendritic cell therapy could confer a survival benefit. These preliminary but encouraging
survival data provide a strong evidence to begin a new series of clinical trials using overall
survival as the primary endpoint. The combination of this immunotherapy with other anticancer
therapies could result in more improved outcomes. These developments might hold the key to
the full therapeutic potential of dendritic cells for cancer immunotherapy.

References:

1. Available online: https://www.who.int/news-room/fact-sheets/detail/cancer.

2. Steinman RM, Cohn ZA. Identification of a novel cell type in peripheral lymphoid organs of
mice, I: morphology, quantitation, tissue distribution. J Exp Med. 1973;137:1142 - 62.

3. Bhargava A, Mishra D, Banerjee S, Mishra PK. Dendritic cell engineering for tumor
immunotherapy: from biology to clinical translation. Immunotherapy. 2012;4:703-18.

4. Chandan R Bora, lleana Nordet Carrera, Fidel S Rampersad, Andrea M Richardson, Pramod S
Dhembare (2021) Efficacious Dendritic Cell Based Immunotherapy for Advanced Solid Tumors:
Three Case Studies. Medical & Clinical Research 6(4): 495-503

5. Steinman RM (1991) The dendritic cell system and its role in immunogenicity. Annu Rev
Immunol 9: 271-296.

6. Austyn JM (1996) New insights into the mobilization and phagocytic activity of dendritic
cells. J Exp Med 1996; 183:1287-1292.

7. G. Murphy,B. Tjoa,H. Ragde,G. Kenny,A. Boynton Phase | clinical trial: T-cell therapy for
prostate cancer using autologous dendritic cells pulsed with HLA-A0201-specific peptides from
prostate-specific membrane antigen. Th e Prostate, Dec 1996, vol 10,371-380.

8. Hsu FJ, Benike C, Fagnoni F (1996) Vaccination of patients with B-cell lymphoma using
autologous antigen- pulsed dendritic cells. Nat Med 2: 52-58.

9. Mukherji B, Chakraborty NG, Yamasaki S (1995) Induction of antigen-specific cytolytic T
cells in situ in human melanoma by immunization with synthetic peptide- pulsed autologous
antigen presenting cells. Proc Natl Acad Sci USA 92: 8078- 8082.

10.Nestle FO, Alijagic S, Gilliet M (1998) Vaccination of melanoma patients with peptide- or
tumor lysatepulsed dendritic cells. Nat Med 4: 328-332.

11. Rachel L Sabado, Sreekumar Balan, Nina Bhardwaj 2017. Dendritic cell-based
immunotherapy Cell Research Jan;27(1):74-95.

12. Approval Letter. Provenge, USFood and Drugs Administration. 2010.

13. Hsu FJ, Benike C, Fagnoni F, Liles TM, Czerwinski D, Taidi B, et al. VVaccination of patients
with B-cell lymphoma using autologous antigen-pulsed dendritic cells. Nat Med. 1996;2:52-8.

1758


https://www.who.int/news-room/fact-sheets/detail/cancer
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Murphy%2C+G
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Tjoa%2C+B
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Ragde%2C+H
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Kenny%2C+G
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Boynton%2C+A
https://pubmed.ncbi.nlm.nih.gov/?term=Sabado+RL&cauthor_id=28025976
https://pubmed.ncbi.nlm.nih.gov/?term=Balan+S&cauthor_id=28025976
https://pubmed.ncbi.nlm.nih.gov/?term=Bhardwaj+N&cauthor_id=28025976

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 9, Issue 4, Summer 2022

14. Nestle FO, Alijagic S, Gilliet M, Sun Y, Grabbe S, Dummer R, et al. Vaccination of
melanoma patients with peptide- or tumor lysate-pulsed dendritic cells. Nat Med. 1998;4:328-32.
15. Zhang K, Gao PF, Yu PW, Rao Y, Zhou LX. Study on biological characters of SGC7901
gastric cancer cell-dendritic cell fusion vaccines. World J Gastroenterol. 2006;12:3438-41.

16. Davis ID, JeffordM,Parente P, CebonJ. Rational approaches to human cancer
immunotherapy. J Leukoc Biol. 2003;73:3-29.

17. Kantoff PW, Higano CS, Shore ND, Berger ER, Small EJ, el al. (2010) Sipuleucel-T
immunotherapy for castration-resistant prostate cancer. N Engl J Med 363: 411-422.

18. Morse MA, Deng Y, Coleman D, Hull S, Kitrell-Fisher E, et al. (1999) A Phase | study of
active immunotherapy with carcinoembryonic antigen peptide (CAP-1)-pulsed, autologous
human cultured dendritic cells in patients with metastatic malignancies expressing
carcinoembryonic antigen. Clin Cancer Res 5: 1331-1338.

19. O’Neill D, Bhardwaj N (2005) Exploiting dendritic cells for active immunotherapy of cancer
and chronic infection. Methods Mol Med 109: 1-18

20. Palucka, K., and J. Banchereau. 2013. Dendritic-cell-based therapeutic cancer vaccines.
Immunity 39:38-48.

21. Sharan B, Chiliveru S, Bagga J, Kohli S, Bharadwaj A, Vaid AK, Kumar C. Substantial
tumor regression in prostate cancer patient with extensive skeletal metastases upon
Immunotherapy (APCEDEN): A case report. Medicine (Baltimore). 2020 Feb;99(8)-18889.

22. O’Neill DW, Bhardwaj N (2007) Exploiting dendritic cells for active immunotherapy of
cancer and chronic infections. Mol Biotechnol 36: 131-141.

23. Rodriguez, J., Castafion, E., Perez-Gracia, J.L. et al. A randomized phase Il clinical trial of
dendritic cell vaccination following complete resection of colon cancer liver metastasis. j.
immunotherapy cancer 6, 96 (2018).

24. Zhou X, Mo X, Qiu J, Zhao J, Wang S, Zhou C, Su Y, Lin Z, Ma H. Chemotherapy
combined with dendritic cell vaccine and cytokine-induced Killer cells in the treatment of
colorectal carcinoma: a meta-analysis. Cancer Manag Res. 2018;10:5363-5372

25. Dillman RO, Cornforth AN, McClay EF, Depriest C. Patient-specific dendritic cell vaccines
with autologous tumor antigens in 72 patients with metastatic melanoma. Melanoma Manag.
2019 May 31;6(2):MMT20.

26. Draube A, Klein-Gonzélez N, Mattheus S, Brillant C, Hellmich M, Engert A, von Bergwelt-
Baildon M. Dendritic cell based tumor vaccination in prostate and renal cell cancer: a systematic
review and meta-analysis. PLoS One. 2011 Apr 20;6(4)-18801

27. Steinman RM, Banchereau J (2007) Taking dendritic cells into medicine. Nature 449: 419-
426.

28. Melief CJ (2007) Cancer: immune pact with the enemy. Nature 450: 803-804.

29. Banchereau J, Steinman RM (1998) Dendritic cells and the control of immunity. Nature 392:
245-252,

1759



European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 9, Issue 4, Summer 2022

30. van Broekhoven CL, Parish CR, Demangel C, Britton WJ, Altin JG (2004) Targeting
dendritic cells with antigen-containing liposomes: a highly effective procedure for induction of
antitumor immunity and for tumor immunotherapy. Cancer Res 64: 4357-4365.

31. Kantoff PW, Higano CS, Shore ND, Berger ER, Small EJ, el al. (2010) Sipuleucel-T
immunotherapy for castration-resistant prostate cancer. N Engl J Med 363: 411-422.

32. Chandan R Bora, lleana Nordet Carrera, Fidel S Rampersad, Andrea M Richardson, Pramod
S Dhembare (2021) Efficacious Dendritic Cell Based Immunotherapy for Advanced Solid
Tumors: Three Case Studies. Medical & Clinical Research 6(4): 495-503.

33. Schlom J (2012) Recent advances in therapeutic cancer vaccines. Cancer Biother
Radiopharm 27: 2-5.

34. Marten A, Ziske C, Schottker B, Renoth S, Weineck S, et al. (2001) Interactions between
dendritic cells and cytokine-induced Killer cells lead to an activation of both populations. J
Immunother 24: 502-510 .

35. Nair SK, Morse M, Boczkowski D (2002) Induction of tumorspecific cytotoxic T
lymphocytes in cancer patients by autologous tumor RNA-transfected dendritic cells. Ann Surg
235: 540-549.

36. Nestle FO, Alijagic S, Gilliet M (1998) Vaccination of melanoma patients with peptide- or
tumor lysate-pulsed dendritic cells. Nat Med 4: 328-332.

37. Banchereau J, Palucka AK, Dhodapkar M (2001) Immune and clinical responses in patients
with metastatic melanoma to CD34( ) progenitor-derived dendritic cell vaccine. Cancer Res 61:
6451-6458.

38. Timmerman JM, Czerwinski DK, Davis TA (2002) Idiotype-pulsed dendritic cell vaccination
for B-cell lymphoma: clinical and immune responses in 35 patients. Blood 99: 1517-1526.

39. Schuler-Thurner B, Schultz ES, Berger TG (2002) Rapid induction of tumor-specific type 1
T helper cells in metastatic melanoma patients by vaccination with mature, cryopreserved,
peptide-loaded monocytederived dendritic cells. J Exp Med 195: 1279-1288.

40. Geiger JD, Hutchinson RJ, Hohenkirk LF (2001) Vaccination of pediatric solid tumor
patients with tumor lysate-pulsed dendritic cells can expand specific T cells and mediate tumor
regression. Cancer Res 61: 8513-8519.

41. Thanendrarajan S, Nowak M, Abken H, Schmidt-Wolf IG (2011) Combining cytokine-
induced killer cells with vaccination in cancer immunotherapy: more than one plus one? Leuk
Res 35: 1136-1142.

42. Schlom J (2012) Recent advances in therapeutic cancer vaccines. Cancer Biother
Radiopharm 27: 2-5.

43. Chandan R Bora, lleana Nordet Carrera, Fidel S Rampersad, Andrea M Richardson, Pramod
S Dhembare (2021) Efficacious Dendritic Cell Based Immunotherapy for Advanced Solid
Tumors: Three Case Studies. Medical & Clinical Research 6(4): 495-503.

44. Woo EY, Chu CS, Goletz TJ, Schwinger K, Yeh H, et al. (2001) Regulatory CD4 (+) CD25
(+) T cells in tumors from patients with early-stage non—small cell lung cancer and late-stage
ovarian cancer. Cancer Res 61: 4766-4772.

1760



European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 9, Issue 4, Summer 2022

45. Javia LR, Rosenberg SA (2003) CD4+CD25+ suppressor lymphocytes in the circulation of
patients immunized against melanoma antigens. J Immunother 26: 85-93.

46. Marshall NA, Christie LE, Munro LR, Culligan DJ, Johnston PW, et al. (2004)
Immunosuppressive regulatory T cells are abundant in the reactive lymphocytes of Hodgkin
lymphoma. Blood 103: 1755-1762.

47. Andaloussi AE, Lesniak SM (2006) An increase in CD4+CD25+FOXP3+ regulatory T cells
in tumor-infiltrating lymphocytes of human glioblastoma multiforme. Neuro- Oncology 8: 234-
243.

48. Mahmood A, Rajasekar S, Bora C, Andrali SS (2015) Synergistic Effect of Dendritic Cell
Vaccine with Immune Modulating Chemo Drugs. Journal of Academia and Industrial Research
(JAIR) 3: 500-597.

49. Marroquin CE, Westwood JA, Lapointe R, Mixon A, Wunderlich JR, et al. (2002)
Mobilization of dendritic cell precursors in patients with cancer by flt3 ligand allows the
generation of higher yields of cultured dendritic cells. J Immunother 25: 278-288.

50. Michels T, Shurin GV, Naiditch H, Sevko A, Umansky V, et al. (2012) Paclitaxel promote
differentiation of myeloid-derived suppressor cells into dendritic cells in vitro in a TLR4-
independent manner. Immunotoxicol 9: 292-300.

51. Anjum Mahmood, Seetharaman Rajasekar, Chandan Bora, Shiva Sreenath Andrali (2015)
Synergistic Effect of Dendritic Cell Vaccine with Immune Modulating Chemo Drugs. Journal of
Academia and Industrial Research (JAIR) 3: 590-597.

52. Li H, Wang C, Yu J, Cao S, Wei F, et al. (2009) Dendritic cell-activated cytokine-induced
killer cells enhance the anti-tumor effect of chemotherapy on non-small cell lung cancer in
patients after surgery. Cytotherapy 11: 1076-1083.

53.Yang L, Ren B, Li H, Yu J, Cao S, et al. (2013) Enhanced antitumor effects of DC-activated
CIKs to chemotherapy treatment in a single cohort of advanced non-small-cell lung cancer
patients. Cancer Immunol. Immunother 62: 65-73.

1761



