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Hapten improved overall survival benefit in late
stages of non-small cell lung cancer (NSCLC) by
ultra-minimum incision personalized intratumoral
chemo immunotherapy (UMIPIC) therapy with and
without radiation therapy
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Aims: To evaluate overall survival time of hapten-enhanced chemo immunotherapy in
the treatment of advanced NSCLC by UMIPIC with and without radiation therapy and to
analyze the effective of hapten as an immune booster.
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Materials and methods: 298 patients with advanced NSCLC were treated with UMIPIC
or Intratumoral chemotherapy (ITCT). Some in both groups had also received radiation
therapy prior to UMIPIC or ICTC. UMIPIC (86 cases) was delivered intratumorally in
combination with a proprietary therapeutic regimens composed of four components
including an oxidant, two cytotoxic drugs and a hapten, UMIPIC-R (115 cases) with the same
procedures and added common radiation therapy. ITCT was applied the same procedures
and regimens only without the hapten, ITCT-R with same procedures as ITCT and added
common radiation therapy. All data from four groups were reviewed and analyzed. 201 of
NSCLC patients were treated with UMIPIC, 86 of 201 NSCLC had radiation therapy, and
97 of NSCLC patients with ITCT, 48 of 97 NSCLC had radiation therapy. All patients were
followed until their death and survival benefits were analyzed. Some biopsies were taken
for immunohistochemical staining and observation under electronic microscopy.
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Results: Median survival time (OS) was 20 months in UMIPIC (test) and 7 months in ITCT
(control) (P<0.001) and 6-months and 1-year year survival rate of the UMIPIC and ITCT
were 95.3% vs. 61.6% (P<0.001) and 86 % vs. 32.7% (P<0.001), 2-years survival rate of the
UMIPIC and ITCT were 37.2% vs. 6.5% (P<0.01) respectively. For groups with radiation
therapy, median survival time (OS) was 16 months in UMIPIC-R (test with radiation
therapy) and 7 months in ITCT-R (control with radiation therapy) (P<0.05), 6-months and
1-year year survival rate of the UMIPIC-R and ITCT-R were 97.4% vs. 62.5% (P<0.001)
and 76.5% vs. 37.5% (P<0.001), 2-years survival rate of the UMIPIC-R and ITCT-R were
36.5% vs. 18.8% (P<0.05) respectively. Also it was revealed that dendritic cells and CD4",
CD8" in the immune histochemical staining and observation in EM (Figure 4), further
confirmed more activities of immunological response induced by UMIPIC.

Conclusion: Hapten improved clinical survival benefits by UMIPIC with hapten and
double cytotoxic drugs conferred a superior survival time for patients with advanced
NSCLC compared to ITCT with or without multi fractional radiation therapy. The addition
of the hapten in UMIPIC with double drugs demonstrated a significant improvement in
terms of prolonged survival time.

Keywords: hapten-enhanced immunotherapy, intratumoral chemoimmunotherapy, non
small cell lung cancer (NSCLC), ultra-minimum incision therapy

patients with NSCLC at diagnosis were not suitable for operation.
The five-year survival rate for all stages combined, however, is only
16%." Currently, as a first-line treatment of chemotherapy, several
agents clinically approved in targeted therapies for lung cancer
have ongoing developments such as bevacizumab (Avastin)® and
erlotinib (Tarceva), as well as the second generation drugs afatinib
(BIBW2992).** and crizotinib (Xalkori).® However, they still exhibit
toxicities and limitations due to the differences in molecular and
histological profiles of lung cancers.”

Abbreviations: NSCLC, non small cell lung cancer; CRF,
case report forms; EROTC, european organization for research and
treatment of cancer; RECIST, response evaluation criteria in solid
tumors; OS, overall survival; UMIPIC, ultra-minimum incision
personalized intratumoral chemo immunotherapy

Introduction

Lung cancer including non small cell lung cancer (NSCLC)
remains the leading cause of cancer-related deaths, accounting for

about 221,200 new cases in total cases and 158,040 deaths of all cancer
deaths in 2014 in the United States.!> Routine clinical treatments
include surgery, radiation therapy and chemotherapy. Over 54% of

In a recent presentation at the ASCO meeting from 30 May to
3 June, a phase III trial of cisplatin and gemcitabine revealed an
improvement in overall survival with the addition of necitumumab
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in patients with squamous NSCLC? and it shows that combination
with immunological antibody could improve the effectiveness of
chemotherapy.

Published data of UMIPIC® describes a new option for lung cancer
treatment, as it integrates local chemotherapeutic effect with systematic
antitumor immunity by Intratumoral drug delivery only with single
cytotoxic drug; it revealed UMIPIC did prolong the survival time
of advanced lung cancer patients due to the additive of hapten as
an important immune booster. We have applied double cytotoxic
drugs in UMIPIC and UMIPIC-R (additional radiation therapy)
for treatment of advanced NSCLC with a solution including three
components, i.e. an oxidant, cytotoxic drugs (Cytosine Arabinoside:
Ara-C, and bleomycin: BLM) and hapten. Previous animal studies
showed that clinically approved oxidants can effectively coagulate
tumor mass thoroughly by chemical denature or de-bulking of tumor
mass as a drug depot for sustaining drug release.”!? In the last decade,
we have tried this treatment using a combination of drugs with or
without hapten in 298 late stages of NSCLC patients. The group either
received UMIPIC and UMIPIC-R, ITCT and ITCT-R. The data from
the two groups were collected and analyzed, and the role of hapten in
UMIPIC was further evaluated.

Materials and methods
Patient selection and data collection

Patients in advanced stages of NSCLC (totaling 298) were enrolled
inthe study. Most patients had prior chemotherapy and radiation therapy
with filatures. Some were unable to undergo common chemotherapy
or radiation therapy due to being elderly and late stage of the cancer.
The survival data obtained were analyzed. The test group patients
(n=201) received UMIPIC without adjuvant treatments. Eighty-six of
them had radiation therapy classified as UMIPIC-R to test whether
or not radiation therapy improved the clinical benefit of UMIPIC.
Control group patients (n=97) received ITCT. Forty-eight of them had
radiation therapy classified as ITCT-R. Patients were informed of the
study details and agreed to participate by signing written informed
consent. Hospital ethics committee approved this study. Confirmed by
imaging and pathologic examination or cytological diagnosis, primary
NSCLC patients in advanced stages and/or with metastatic cancers
from November 2006 to September 2011 were analyzed. Data was
collected from case report forms (CRFs) filed by physicians. There
were available contents of clinical characteristics data for UMIPIC,
UMIPIC-R and ITCT, ITCT-R (Tablel). For each patient, the first
follow-up visit was scheduled one month after treatment initiation and
then scheduled on a monthly basis. The records were updated after
each follow-up visit.

Umipic and itct preparation

The solution of drugs for UMIPIC was freshly prepared before
each Intratumoral injection with clinically approved components
including an oxidant (H,O,, final concentration 0.01%), cytotoxic
drugs (Cytosine Arabinoside: Ara-C, and bleomycin: BLM) and
hapten; the solution for ITCT contains an oxidant and cytotoxic drugs,

but without hapten.
Treatment delivery of umipic and itct

All patients had a chest CT for lung scan as a pretreatment baseline.
Routine examination of cardiopulmonary function was also done.
Bucinnazine hydrochloride injection (0.1g) and hemocoagulase atrox
for injection (1 KU) were injected intramuscularly with the patient
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lying supine or laterally for accurate location. Prior to UMIPIC,
the patients were asked to fast without water for 14 hours prior to
this therapy in order to avoid side effects. After routine disinfection,
draping and local anesthesia with 2% lidocaine, the 25 Gauge spinal
needle was inserted into the tumor with CT guiding, needle tip in
tumor was monitored by CT, the core of the needle was taken out
and the inflator was connected and used as a high pressure syringe
(inflation device, 30atm/bar, Merit Medical, Utah, USA), then the
injection of solution was performed.'°

UMIPIC and ITCT have the same therapeutic procedure, which
are minimally invasive and simple like a needle biopsy and were
delivered by a spinal needle inserted into the tumor. The solution
was pressurized (at the level of atmospheric pressure) to obtain full
distribution of clinically approved regimens in the tumor under CT
imaging guidance. Special attention was needed for monitoring
the density changes of CT value at margins of tumor to ensure full
distribution of drugs to the margins and related complications such as
hemorrhage around the needle track post treatment. The drug solution
was distributed in the tumor easily since the drug’s solution is water
soluble. It is better than oil-drug emulsion which is sticky and hard to
distribute in tumors. With a high pressure, the combination of drugs
in UMPIC or ITCT could penetrate to full matrix of tumor, even into
tumor cells with sustained drug release. The average time of the whole
procedure is about 30-45 minutes. The volume of the injection was
calculated by the diameter of tumor (D') times 2 for lcm to S5cm of
tumors and D' times 1.5 for not smaller than 6 cm of tumor; Successful
treatment according to this calculation is dependent upon attention to
this formula in order to deliver enough dosage into tumors. Second
and third cycles of treatment were usually required for better efficacy
in some patients until the tumor was stable. The patients should be
re-examined by CT four to six weeks after the last therapy. Some
patients were treated with more cycles of treatments. Some biopsies
were taken during CT examination for immunohistochemical staining
and observation under electronic microscopy.

Umipic-r and itct-r preparation

Some patients in groups of UMIPIC-R and ITCT-R had additional
multi fractionated radiation therapy following UMIPIC and ITCT,
with Siemens linear accelerator, 6 Mev X-ray, total given dose was 60
-65 Gy, 5 days per week.

Assessment

The response to treatment was evaluated by solid tumor effect
evaluation criterion of EROTC (European Organization for Research
and Treatment of Cancer) and RECIST (Response Evaluation Criteria
in Solid Tumors) made by the National Cancer Institute (US) [11]. All
case report forms (CRF) were filled by treating physicians of study
hospitals.

Statistical Analysis

The statistical analysis was done by experts of the Medical College.
The primary objective was to evaluate the overall survival (OS),
which was defined as the duration from the first treatment to patient
death and was estimated using Kaplan-Meier analysis. Comparison
of effective rate was calculated with the Chi-square test. Statistical
analysis was conducted with SPSS 17.0 statistical software (SPSS
Inc., Chicago, IL, USA); P value of <0.05 and <0.01 was considered
of statistical significant difference. Some immunohistochemical
staining and electronic microscopy observation was done by experts
for studying tumor inflammation, CD4*, CD8", and dendritic cells.

Citation: Jing P, Liu J, Li J, et al. Hapten improved overall survival benefit in late stages of non-small cell lung cancer (NSCLC) by ultra-minimum incision
personalized intratumoral chemo immunotherapy (UMIPIC) therapy with and without radiation therapy. | Cancer Prev Curr Res. 2016;4(2):63-71.

DOI: 10.15406/jcpcr.2016.04.001 16


https://doi.org/10.15406/jcpcr.2016.04.00116

Hapten improved overall survival benefit in late stages of non-small cell lung cancer (NSCLC) by ultra-
minimum incision personalized intratumoral chemo immunotherapy (UMIPIC) therapy with and without

radiation therapy

Results

Patient characteristics: at the end of follow-up, 298 patients enrolled
and completed the study. They were randomized into four groups of
UMIPIC, UMIPIC-R, ITCT, and ITCT-R. Overall survival data of
each group were analyzed, including 201 patients received UMIPIC
and 86 of them had radiation therapy in UMIPIC-R; 98 patients
received ITCT and 48 of them had radiation therapy in ITCT-R. In
the UMIPIC group, 54 (62.8%) cases were male and 32 (37.2%)
were female, aged between 22-78 years old with a median age of
56; 91.9% were diagnosed as in stage III and according to tumor-
node metastasis (TNM) classification, histopathology of UMIPIC
group indicated that 42 (48.8%) of the patients had squamous cell
carcinoma, 26 (30.2%) had adenocarcinoma cell carcinoma, and 18
(20.9%) had uncharacterized lung cancer (based on biopsy diagnosis);
in the UMIPIC-R group, 78 (67.8%) cases were male and 37(32.2)
were female, aged between 19-79 years old with a median age of 54.8;
92.2% were diagnosed as in stage III. Histopathology of UMIPIC-R
group indicated that 53 (46.1%) of the patients had squamous cell

Table | Patient clinical characteristics
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carcinoma, 34 (29.6%) had adenocarcinoma cell carcinoma, and 28
(24.3%) had uncharacterized lung cancer (based on biopsy diagnosis).
In the ITCT group, 32 (65.3%) were male and 17 (34.7%) were
female, aged between 20-81 years old with a median age of 58; 89.8%
were diagnosed as in stages III and IV. Histopathology of ITCT group
indicated that 23 (46.9 %) patients with squamous carcinoma, 7 (14.3
%) with adenocarcinoma, and 19 (38.8%) with uncharacterized lung
cancer (based on biopsy diagnosis); in the ITCT-R group, 37 (77.1%)
were male and 11 (22.9%) were female, aged between 21-77 years
old with a median age of 60; 91.7% were diagnosed as in stages I1I
and IV. Histopathology of ITCT group indicated that 22 (45.8 %)
patients with squamous carcinoma, 7 (14.6%) with adenocarcinoma,
and 19 (39.6%) with uncharacterized lung cancer (based on biopsy
diagnosis). For tumor size of two groups, 54 cases (62.8%) with more
than 5 cm in UMIPIC, 64 (55.75%) with more than Scm in UMIPIC-R
while 24 cases (44%) with more than 5 cm in ITCT and 26 (54.2%)
with more than Scm in ITCT-R. The baseline characteristics of the
patients were well balanced between the UMIPIC, UMIPIC-R and
ITCT & ITCT-R four groups (Table 1).

UMIPIC UMIPIC-R ITCT ITCTR
N% N % N% N%
Enrolled patients 86100 115100 49 100 48 100
s Male 54628 78 67.8 32653 3777.1
ex
Female 32372 37 322 17347 11229
Median age 56 54.8 58 60
Age range 22-78 19-79 20-81  21-77
Squamous carcinoma 42488 53 46.1 23 469 22458
Adenocarcinoma 26302 34 296 7 1437 146
Histology
Large cell carcinoma 000 0 00 0 00 O 00
Other 1820.9 28 243 19388 1939.6
Stage | 000 0 00 O 00 O 00
Stage Il 7 81 10 87 5 1024 83
Stage Of disease
Stage Il 35407 49 426 21429 21438
Stage IV 4451.2 57 49.6 23 469 23479
<2cm 558 8 70 3 61 4 83
Tumor size 2-5cm 27314 43 374 22449 18375
>5cm 54628 64 5575 24 49.0 26 54.2
Chemotherapy
(GP.DP and NP) 20233 25 21.7 20408 16333
. Radiotherapy 45523 25 21.7 1122410208
Prior treatment
Surgery 223 3 26 2 41 | 21
None 1922.1 62 539 16327 214338
Locally advanced 42488 57 49.6 24 49.0 2552.1
Disease status
Metastatic disease 44522 58 504 2551.0 23479

Survival evaluation

there was a significant difference in the overall survival (OS)
time between UMIPIC and ITCT. It showed that the median OS
in the UMIPIC was 20 months while OS in the ITCT was only 7
months (P <0.001), respectively; also it showed that the median
OS in the UMIPIC-R was 16 months while OS in ITCT-R was 7
months (P<0.05), respectively (Table 2). It represented a significant

improvement for survival time in UMIPIC compared to ITCT (13
months longer) (P <0.001), a significant improvement for survival
time in UMIPIC-R compared to ITCT-R (9 months longer) (P <0.05);
there are no significant difference between UMIPIC and UMIPIC-R,
ITCT and ITCT-R. With a statistical significant difference, the
6-month survival rate was 95.3% (UMIPIC) vs. 61.6% (ITCT)
(P<0.001), 97.4% (UMIPIC-R) vs. 62.5% (ITCT-R) (P<0.001) and
1-year survival rate of 86% (UMIPIC) vs. 32.7% (ITCT) (P<0.001),
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76.5% (UMIPIC-R) vs. 37.5% (ITCT-R) (P<0.001); 2 years survival
rate of 37.2% vs. 6.5% (P<0.001), 36.5% (UMIPIC-R) vs.18.8%
(ITCT-R) (P<0.05), respectively (Table 3), for these two groups
depicted in (Figure 1). There are no significant difference between
UMIPIC and UMIPIC-R, ITCT and ITCT-R. Notably, the UMIPIC
& UMIPIC-R and ITCT & ITCT-R both with more than two cycles
of treatment, some had four to five treatments for more powerful de-
bulking in main tumor mass and it revealed a significant improvement
in survival rate in UMIPIC compared to ITCT.

Figure | Survival Covers of UMIPIC compared to ITCT and UMPIC-R
compared to ITCT-R.

The effective rates (CR+PR+SD/TOTAL) were not analyzed
between UMIPIC and ITCT in this study, because our published data
indicated no significant difference between UMIPIC and ITCT. It is
necessary to note that the slight size increase of the tumor mass was
observed clinically in both groups at first CT examination, which was
likely due to inflammatory response induced by coagulation. With
the addition of hapten in UMIPIC, more activities of immunological
response with inflammations were induced.'>!* Encouragingly, some
of the remarkable responses in advanced cancer patients provided
proof of the greatest effect in UMIPIC (Figure 2). Also it was found
that dendritic cells and CD4", CD8" in the immunohistochemical
staining and observation in EM (Figure 3), further confirmed more
activities of immunological response induced by UMIPIC.

Figure 2 Clinical

response of UMIPIC therapy in
Figure 2.1 Response of UMIPIC therapy in lung tumor. The patient is
a 59-year-old female diagnosed with lung cancer, Adenocarcinoma, sited
in the right lobe center. She received a total of 6 UMIPIC injections.
Figure 2.1 (A) The tumor with a diameter of 4 cm pre-treatment and
Figure 2.1 (B) The cardinal of the tumor mass regressed to complete
remission (CR) post-treatment (three months).

lung  cancer.

There was not observed significant differences between the local
advanced and metastasis of NSCLC in UMIPIC and UMIPIC-R
(Table 4,5).

Complication

The related complications include temporary mild fever (not over
38°C) for a few hours, minor pain at injection area, and pneumothorax
in 8 cases. There were no patients with hemorrhage around the
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tumor and needle track after therapy. No significant systematic or
local adverse effects were observed, and side effects such as myeloid
suppression, neutropenia and thrombocytopenia and GI toxicity,
apparent loss of hair or appetite were not observed.

Figure 2.2 Response of UMIPIC therapy in lung tumor.The patient is a 69-year-
old male, with inoperable advanced lung cancer of squamous carcinoma at the
time of diagnosis. He received a total of six UMIPIC-Therapies.

Figure 2.2(A) Tumor size was 5.4%4.|lcm pre-treatment.

Figure 2.2(B) Tumor was regressed to partial remission (PR) post treatment
(four months).
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Figure 3 Lung cancer biopsy samples for expression of inflammation
invasion, fibrosis under specific staining (EM) and immunohistochemical
staining and observation under the electronic microscopy (EM).
Figure 3A In UMIPIC with double drugs, after 7 days of treatment, biopsy was
taken to obtain pathological sections for HE staining and showed inflammation
invasion with lymphocytes.

-

Figure 3B In UMIPIC with double drugs, after 7 days of treatment, biopsy was
taken to obtain pathological sections for immunohistochemical staining and
showed CD4+ lymphocytes activities in tumor cells.

NSCLC is still one of the major deadly diseases worldwide. Local
treatment like surgery and radiotherapy are the primary curative
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therapies for patients in early stages of lung cancer. About 54%
of patients present a metastasis at diagnosis due to lack of clinical
symptoms at early stages, which tend to result in an extremely poor
prognosis with an overall 5-year survival rate of 3.8%.% For most
advanced lung cancers, standard chemotherapy generally is the
mainstream of management involving Pemetrexed'*!'S Oxaliplatin'®
and Docetaxel,'” but apparently it has reached a plateau with
disappointing outcomes.'® Despite the introduction of a series of
targeted drugs for patients with epidermal growth factor receptor
(EGFR) mutations (Gefitinib or Erlotinib)'*?° and ALK rearrangement
(Crizotinib)® in the past decade, the survival rate still has not been
significantly improved. The use of combination chemotherapy as
first line treatment for patients with advanced NSCLC resulted
in a statistically better overall survival compared to single agent
chemotherapy,”’ however, multi-chemo drugs for chemotherapy is
reached to consensus for treatment for all solid malignancy tumors.

Figure 3C In UMIPIC with double drugs, after 7 days of treatment, biopsy was
taken to obtain pathological sections for immunohistochemical staining and
showed CD8+ lymphocytes activities in tumor cells.

Figure 3D In UMIPIC with double drugs, after 7 days of treatment, biopsy
was taken to obtain pathological sections for immunohistochemical staining
and showed CD80+ lymphocytes activities in tumor cells, it means dendritic
cells were here for tumor antigen presenting.

Figure 3E In UMIPIC with double drugs, after 7 days of treatment, biopsy was
taken to obtain pathological sections for specific staining including elastic fiber
staining, reticular fiber staining and collagen staining.

Today, immunotherapeutic interventions including vaccine therapy
derived from lung cancer cell lines (or tumor associated antigens)
and immune-stimulatory checkpoint antibodies, may improve
outcomes in lung cancer, although traditionally this is not considered
to be a possible treatment for tumor. Moreover, the combination of
immunotherapy and chemotherapy or chemoimmunotherapy has been
successfully applied clinically.?>* UMIPIC*!° in this clinical study is
a patented therapeutic method for solid tumor, and was explored in this
clinic with personalized dosage based on tumor-size while utilizing
patient-specific in vivo modified autologous tumor antigens of patient
as a self-vaccination to tumor-specific response. The regimen is a
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personalized and freshly prepared compound solution containing an
oxidant, a cytotoxic drug and hapten. Each component plays a vital
role in the therapy.

Figure 4A-1 After UMIPIC, biopsy was taken for to obtain pathological EM
sections and found lung cancer cell with more cell nucleolus and nucleolus
ectopia.

Figure 4B-1 After UMIPIC, biopsy was taken for to obtain pathological EM
sections and found that stromal fibroblasts with elastic fiber and collagen
within cancer cells.

Figure 4C-1 After UMIPIC, biopsy was taken for to obtain pathological EM
sections and found that cancer cell was type two pulmonary epithelial cells
with arranged in disorder and pseudo-inclusion body.
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Figure 4D-1 After UMIPIC, biopsy was taken for to obtain pathological
EM sections and found that cancer cell apoptosis induced by chemo drugs,
epithelial cell linked with cancer cell, tumor cell phagocytosis debris of died
cancer cells.

Figure 4E-1 & F-1 After UMIPIC, biopsy was taken for to obtain pathological
EM sections and found that dendritic cells with tumor cells.

Intratumoral therapy, characterized as high local drug
concentrations with minimal systematic toxicity, is an outstanding and
attractive alternative to systematic treatment with increasing evidence
of its clinical benefits over many years,??’ but there remains a short
time of sustaining the drug effectiveness. UMIPIC, a new intratumoral
delivery approach, integrated with the coagulation induced by
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the oxidant, can significantly increase the local accumulation of
drugs for a long time.>!®?® The coagulation can effectively change
the extracellular matrix (EM) and alter the morphological and
biochemical components of the tumor such as collagen, elastic fibers,
reticular fibers, fibronectin, proteoglycans, hyaluronic acid and
other large molecules, obtaining a soft, semisolid, destroyed tumor’s
metabolism. It resulted in the sustaining of drugs in the local area
of tumor to continue to act in killing of tumor cells and inducing of
fibrosis generation to limit the generation of tumor cells (Figure 3).
Destroying the environmental conditions for tumor cell growth was
proven in our previous animal experiment.”” Therefore, coagulation
is one of the major causes of improving drug utilization by extending
the duration of drug action, with greatly reduced toxicity.”** UMIPIC
therapy integrated with surgery, multi drug chemotherapy plus
radiation therapy and hapten induced immunotherapy into one new
therapy (UMIPIC), has the three functions in one at the same time
(Figure 2).

Compared with traditional chemotherapy, the side effects of
UMIPIC include mild fever, local pain and accidental pneumothorax
in a few cases in this study, but all with an improved quality of
life. Pneumothorax is one of the related complications of biopsy
in the chest.’! It only happened in a few patients and all recovered
spontaneously afterwards. However, to reduce the possibility of
pneumothorax, it is suggested to keep the syringe with compounding
solution before withdrawing the needle. The patients were asked to
inhale to block the needle track, so no cases with local metastasis were
found in our study.

Creating an in-situ vaccine depot in the tumor due to tumor-specific
antigen is another intriguing factor in the process of intratumoral
chemotherapy.* Furthermore, UMIPIC can not only induce the tumor
in-vivo vaccine-like effect, but also enhance systematic immunity due
to the addition of hapten.”!* When multiple autologous tumor antigens
were released from the tumor coagulation, cell death can be a priming
event for T cell response and can induce potent immunity. These cell
deaths were called a “good death™33* which elicit a weak immune
response as an in vivo self-vaccination promoted by immunologic
modulator, i.e. small molecule hapten inlaying the denatured tumor;
the modified cell debris or matrixes with tumor antigens became a
new complex, more specific to the host immune system. In view of the
optimistic survival advantage of UIMPIC with double cytotoxic drugs
compared to ITCT, we further analyzed the UMIPIC comparison with
published UMIPIC with single drug.'® The median OS of UMIPIC
with single drug was 11.23 months but the UMIPIC with double drug
was 20 months. One year survival rate 45.45 % of UMIPIC with
single drug but UMIPIC with double drugs was 86 %. This indicated
the UMIPIC with double drugs for this treatment does sufficiently
prolong the survival time and survival rate compared to UMIPIC with
single drug. It may contribute to the long term immunological memory
and more effective antitumor response from the constitutive releasing
of antigens in UMIPIC with double drugs, correlative with dendritic
cell and CD4*, CD8" in immunohistochemical staining (Figure 3).
Overall survival time and rate in UMIPIC and ITCT compared to that
in UMIPIC-R and ITCT-R, it was not observed significant differences
(Table 2 & 3). Therefore it indicated that multi fractionated radiation
therapy may not improve the immunological function to elicit cancer
cells since daily radiation therapy can damage T cells in the tumor.
There was not observed significant differences between the local
advanced and metastasis of NSCLC in UMIPIC and UMIPIC-R
(Table 4 & 5), it indicated that UMIPIC or UMIPIC-R can prolong OS
of NSCLC patients whether in local advanced or metastasis stages.
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Table 2 Comparison of survival time between UMIPIC and ITCT

. log-rank

Group N Mean (M) Median (M)

%2 P
I. UMIPIC and UMIPIC-R
UMIPIC 86 22.8 20

0.565 0.452
UMIPIC-R 15 21.3 16
2.UMIPIC and ITCT
UMIPIC 86 22.8 20

43.585 0.000
ITCT 49 9.4 7
3.UMIPIC-R and ITCT-R
UMIPIC-R 5 222 16

4.672  0.031
ITCT-R 48 15.2 7
4.ITCT and ITCT-R
ITCT 49 9.4 7

2,942 0.086
ITCT-R 48 15.2 7

Table 3 Comparison of survival rate between UMIPIC and ITCT

6-month survival rate  |-year survival rate  2-year survival rate

Group
% %2 P % x2 P % %2 P

1. UMIPIC and UMIPIC-R
UMIPIC 86 95.3 86.0 37.2

0.611 0.435 2.854 0.091 0.010 0.920
UMIPIC-R 115974 76.5 36.5
2.UMIPIC and ITCT
UMIPIC 86 95.3 86.0 37.2

21.547 0.000 40.045  0.000 15.708  0.000
ITCT 49 61.6 327 6.5
3.UMIPIC-R and ITCT-R
UMIPIC-R 115974 76.5 36.5

37.733 0.000 22,676  0.000 4.975 0.026
ITCT-R 48 62.5 375 18.8
4.ITCT and ITCT-R
ITCT 49 61.6 327 6.5

0.017 0.897 0.250 0.617 3.567 0.059
ITCT-R 48 62.5 375 18.8

Table 4 Comparison of survival time in local advanced and metastasis of NSCLC between UMIPIC and UMIPIC-R groups

. log-rank

Group N Mean (M) Median (M)

%2 P
1. UMIPIC-R-L and UMIPIC-R-M
UMIPIC-R-L 57 207 16

0.171 0.679
UMIPIC-R-M 58 218 15
2. UMIPIC- L and UMIPIC- M
UMIPIC-L 42 239 20

0.349 0.555
UMIPIC-M 44 218 17

Table 5 Comparison of survival ratein local advanced and metastasis of NSCLC between UMIPIC and UMIPIC-R groups

6-month survival rate  |-year survival rate  2-year survival rate
Group N
% %2 P % %2 P % 22 P
1. UMIPIC-R-L and UMIPIC-R-M
UMIPIC-R-L 57 96.5 74.1 36.8
0.360 0.548 0.003  0.958 0.005 0.944
UMIPIC-R-M 58 98.3 77.6 36.2
2. UMIPIC- L and UMIPIC- M
UMIPIC-L 42 97.6 90.4 38.1
0.954 0.329 0.287  0.592 0.028 0.868
UMIPIC-M 44 93.2 84.1 36.4
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Conclusion

The systematic immunity against patient-specific tumor associated
antigens was significantly boosted by increasing the presentation of
antigens induce by chemotherapy or modified with hapten via APCs
(including DC and macrophage) to class I and class 1l pathways (to
CD4+ and CD8+ T cells), respectively. It has the potential to generate
responses of immune effectors and immune-memory,*>’ to recognize
and destroy the residual lung cancer cells that initial coagulation
missed in and around the primary tumor and micro-lesions after the
UMIPIC. Examples of the elevation of systematic immune response
were observed in our animal trial with high levels of CD4+/CD8+%
and some patient biopsy samples.

In summary, UMIPIC with double drugs is a comprehensive
procedure and offers new remedies for treating of NSCLC. It not
only provides de-bulking or chemical surgery for big tumor mass, but
slow release drugs intratumorally continue to kill the residual tumor
cells and provide induced systemic immunotherapy to synergistically
eradicate the residual tumor cells of whole body in the guardianship to
defend against the tumor recurrence and metastasis. This idea seems
counterintuitive, even unconventional, and meets the resistance with
misunderstanding from varied views of experts in the past years, but
now it will likely meet the improvement of freedom in the medical
environment since cancer immunotherapy is getting more and more
attention every day. It is a potentially effective therapy and on it’s
way to reaching a recognized reality with experts such as medical
oncologists, radiation oncologists, and surgeons. In fact, it offers a
prospect of tailoring treatments much more precisely and could lead
to a better survival time, especially in patients in advanced stages
of inoperable or drug-resistant types of NSCLC or any solid tumor.
Surely, more effective control of the disease and defense of the tumor
recurrence or metastasis is needed for us to investigate the UMIPIC
with not only double cytotoxic drugs but also double haptens into
clinical study, combined with hyper fractionated radiotherapy; it may
produce stronger and varied types of immunological responses to
eradicate the residual ones of tumors and give more effective options
in cancer treatment.

Conflicts of Interest

The authors declare no conflict of interest.

Acknowledgments

None.

Funding

None.

References

1. Siegel R, Ma J, Zou Z, Jemal A. cancer statistics. CA Cancer J Clin.
2014;64(1):9-29.

2. Siegel RL, Miller KD, Jemal A. Cancer Statiastics. CA Cancer J Clin.
2015;65(1):5-29.

3. Nishino M, Cryer SK, Okajima Y, et al. Tumoral cavitation in patients
with non-small-cell lung cancer treated with antiangiogenic therapy
using bevacizumab. Cancer Imaging. 2012;12: 225-235.

4. Kim ES, Herbst RS, Wistuba II, et al. The BATTLE trial: personalizing
therapy for lung cancer. Cancer Discov. 2011;1(1):43-51.

5. Nelson V, Ziehr J, Agulnik M, et al. Afatinib: emerging next—generation
tyrosine kinase inhibitor for NSCLC. Onco Targets Ther. 2013;6:135—
143.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Copyright:
©2016Jingetal. 70

Ou SH, Bartlett CH, Mino—Kenudson M, et al. Crizotinib for the
Treatment of ALK-Rearranged Non-Small Cell Lung Cancer: A
Success Story to Usher in the Second Decade of Molecular Targeted
Therapy in Oncology. Oncologist. 2012;17(11):1351-1375.

Larsen JE, Cascone T, Gerber DE, et al. Targeted Therapies for
Lung Cancer: Clinical Experience and Novel Agents. Cancer J.
2011;17(6):512-527.

Stinchcombe TE. Recent advances in the treatment of non—small cell
and small cell lung cancer. #1000Prime Rep. 2014;6:117.

Yu BF, Lu YF, Gao F, et al. Hapten—Enhanced Therapeutic Effect
in Advanced Stages of Lung Cancer by Ultra-Minimum Incision
Personalized Intratumoral Chemoimmunotherapy. Lung Cancer: Target
and Therapy. 2015(6):1-11.

Baofa Yu. Combinations and Methods for Treating Neoplasms. Patent:
US6811788 B2. 2004.

Therasse P, Arbuck SG, Eisenhauer EA, et al. New guidelines to evaluate
the response to treatment in solid tumors. European Organization for
Research and Treatment of Cancer, National Cancer Institute of the
United States, National Cancer Institute of Canada. J Natl Cancer Inst.
2000;92(3):205-216.

Goldberg EP, Almond BA, Hadba AB, et al. Nano—mesosphere drug
carriers for localized cancer chemotherapy. Nanotech. 2006;2:1-4.

Hogen Esch H. Mechanisms of stimulation of the immune response by
aluminum adjuvants. Vaccine. 2002;0(suppl 3):S34-39.

Paz—Ares L, de Marinis F, Dediu M, et al. Maintenance therapy with
pemetrexed plus best supportive care versus placebo plus best supportive
care after induction therapy with pemetrexed plus cisplatin for advanced
non—squamous non—small—cell lung cancer (PARAMOUNT): a
double-blind, phase 3, randomised controlled trial. Lancet Oncol.
2012;13(3):247-255.

Baldwin CM, Perry CM. Pemetrexed: A review of its use in the
management of advanced non—squamous non—small cell lung cancer.
Drugs. 2009 69(16): 2279-2302.

Cappuzzo F, Novello S, De Marinis F, et al. Phase II study of gemcitabine
plus oxaliplatin as first-line chemotherapy for advanced non—small—cell
lung cancer. Br J Cancer. 2005;93(1):29-34.

Komiyama K, Kobayashi K, Minezaki S, et al. Phase I/Il trial of a
biweekly combination of S—1 plus docetaxel in patients with previously
treated non—small cell lung cancer (KRSG-0601). Br J Cancer.
2012;107(9):1474-1480.

Schiller JH, Harrington D, Belani CP, et al. Eastern Cooperative
Oncology Group. Comparison of four chemotherapy regimens for
advanced non—small cell lung cancer. N Engl J Med. 2002;346(2):92-98.

Mok TS, Wu YL, Thongprasert S, et al. Gefitinib or carboplatinpaclitaxel
in pulmonary adenocarcinoma. N Engl J Med. 361(10): 947-957.

Maemondo M, Inoue A, Kobayashi K, et al. Gefitinib or chemotherapy
for non—small—cell lung cancer with mutated EGFR. N Engl J Med.
2010;362(25):2380—2388.

Morth C, Valachis A. Single—agent versus combination chemotherapy
as first-line treatment for patients with advanced non—small cell lung
cancer and performance status 2: A literature—based meta—analysis of
randomized studies. Lung Cancer. 2014;84(3):209-214.

Sasaki T, Janne PA. New Strategies for Treatment of ALK Rearranged
Non-Small Cell Lung Cancers. Clin Cancer Res. 2011;17(23):7213—
7218.

Reck M, Kaiser R, Mellemgaard A, et al. Nintedanib (BIBF 1120) plus
docetaxel in NSCLC patients progressing after first-line chemotherapy:
LUME Lung 1, a randomized, double—blind phase III trial. J Clin Oncol.
2013;31: abstr LBASOI11.

Citation: Jing P, Liu J, Li J, et al. Hapten improved overall survival benefit in late stages of non-small cell lung cancer (NSCLC) by ultra-minimum incision
personalized intratumoral chemo immunotherapy (UMIPIC) therapy with and without radiation therapy. | Cancer Prev Curr Res. 2016;4(2):63-71.

DOI: 10.15406/jcpcr.2016.04.001 16


https://doi.org/10.15406/jcpcr.2016.04.00116
http://www.ncbi.nlm.nih.gov/pubmed/24399786
http://www.ncbi.nlm.nih.gov/pubmed/24399786
http://www.ncbi.nlm.nih.gov/pubmed/25559415
http://www.ncbi.nlm.nih.gov/pubmed/25559415
http://www.ncbi.nlm.nih.gov/pubmed/22743083
http://www.ncbi.nlm.nih.gov/pubmed/22743083
http://www.ncbi.nlm.nih.gov/pubmed/22743083
http://www.ncbi.nlm.nih.gov/pubmed/22586319
http://www.ncbi.nlm.nih.gov/pubmed/22586319
http://www.ncbi.nlm.nih.gov/pubmed/23493883
http://www.ncbi.nlm.nih.gov/pubmed/23493883
http://www.ncbi.nlm.nih.gov/pubmed/23493883
http://www.ncbi.nlm.nih.gov/pubmed/22989574
http://www.ncbi.nlm.nih.gov/pubmed/22989574
http://www.ncbi.nlm.nih.gov/pubmed/22989574
http://www.ncbi.nlm.nih.gov/pubmed/22989574
http://www.ncbi.nlm.nih.gov/pubmed/22157296
http://www.ncbi.nlm.nih.gov/pubmed/22157296
http://www.ncbi.nlm.nih.gov/pubmed/22157296
http://www.ncbi.nlm.nih.gov/pubmed/25580271
http://www.ncbi.nlm.nih.gov/pubmed/25580271
https://www.dovepress.com/hapten-enhanced-therapeutic-effect-in-advanced-stages-of-lung-cancer-b-peer-reviewed-article-LCTT
https://www.dovepress.com/hapten-enhanced-therapeutic-effect-in-advanced-stages-of-lung-cancer-b-peer-reviewed-article-LCTT
https://www.dovepress.com/hapten-enhanced-therapeutic-effect-in-advanced-stages-of-lung-cancer-b-peer-reviewed-article-LCTT
https://www.dovepress.com/hapten-enhanced-therapeutic-effect-in-advanced-stages-of-lung-cancer-b-peer-reviewed-article-LCTT
http://www.google.co.in/patents/US6811788
http://www.google.co.in/patents/US6811788
http://www.ncbi.nlm.nih.gov/pubmed/10655437
http://www.ncbi.nlm.nih.gov/pubmed/10655437
http://www.ncbi.nlm.nih.gov/pubmed/10655437
http://www.ncbi.nlm.nih.gov/pubmed/10655437
http://www.ncbi.nlm.nih.gov/pubmed/10655437
http://www.nsti.org/procs/Nanotech2006v2/1/M58.01
http://www.nsti.org/procs/Nanotech2006v2/1/M58.01
http://www.ncbi.nlm.nih.gov/pubmed/12184362
http://www.ncbi.nlm.nih.gov/pubmed/12184362
http://www.ncbi.nlm.nih.gov/pubmed/22341744
http://www.ncbi.nlm.nih.gov/pubmed/22341744
http://www.ncbi.nlm.nih.gov/pubmed/22341744
http://www.ncbi.nlm.nih.gov/pubmed/22341744
http://www.ncbi.nlm.nih.gov/pubmed/22341744
http://www.ncbi.nlm.nih.gov/pubmed/22341744
http://www.ncbi.nlm.nih.gov/pubmed/19852529
http://www.ncbi.nlm.nih.gov/pubmed/19852529
http://www.ncbi.nlm.nih.gov/pubmed/19852529
http://www.ncbi.nlm.nih.gov/pubmed/15956971
http://www.ncbi.nlm.nih.gov/pubmed/15956971
http://www.ncbi.nlm.nih.gov/pubmed/15956971
http://www.ncbi.nlm.nih.gov/pubmed/23033004
http://www.ncbi.nlm.nih.gov/pubmed/23033004
http://www.ncbi.nlm.nih.gov/pubmed/23033004
http://www.ncbi.nlm.nih.gov/pubmed/23033004
http://www.ncbi.nlm.nih.gov/pubmed/11784875
http://www.ncbi.nlm.nih.gov/pubmed/11784875
http://www.ncbi.nlm.nih.gov/pubmed/11784875
http://www.ncbi.nlm.nih.gov/pubmed/19692680
http://www.ncbi.nlm.nih.gov/pubmed/19692680
http://www.ncbi.nlm.nih.gov/pubmed/20573926
http://www.ncbi.nlm.nih.gov/pubmed/20573926
http://www.ncbi.nlm.nih.gov/pubmed/20573926
http://www.ncbi.nlm.nih.gov/pubmed/24702946
http://www.ncbi.nlm.nih.gov/pubmed/24702946
http://www.ncbi.nlm.nih.gov/pubmed/24702946
http://www.ncbi.nlm.nih.gov/pubmed/24702946
http://www.ncbi.nlm.nih.gov/pubmed/22010214
http://www.ncbi.nlm.nih.gov/pubmed/22010214
http://www.ncbi.nlm.nih.gov/pubmed/22010214
http://meetinglibrary.asco.org/content/111857-132
http://meetinglibrary.asco.org/content/111857-132
http://meetinglibrary.asco.org/content/111857-132
http://meetinglibrary.asco.org/content/111857-132

Hapten improved overall survival benefit in late stages of non-small cell lung cancer (NSCLC) by ultra-
minimum incision personalized intratumoral chemo immunotherapy (UMIPIC) therapy with and without

radiation therapy

24.

25.

26.

217.

28.

29.

30.

31.

Sandler A, Gray R, Perry MC, et al. Paclitaxel-carboplatin alone
or with bevacizumab for non—small—cell lung cancer. N Engl J Med.
2006;355(24):2542-2550.

Reck M, von Pawel J, Zatloukal P, et al. Overall survival with cisplatin—
gemcitabine and bevacizumab or placebo as first-line therapy for
nonsquamous non-small—cell lung cancer: results from a randomised
phase I1I trial (Avail). Ann Oncol. 2010;21(9):1804-1809.

Tohda Y, Iwanaga T, Takada M, et al. Intrapleural administration of
cisplatin and etoposide to treat malignant pleural effusions in patients
with non—small cell lung cancer. Chemotherapy. 1999;45(3):197-204.

Jackson JK, Gleave ME, Yago V, et al. The suppression of human
prostate tumor growth in mice by the intratumoral injection of a
slow-release polymeric paste formulation of paclitaxel. Cancer Res.
2000;60(15):4146-4151.

Brincker H. Direct intratumoral chemotherapy. Crit Rev Oncol Hematol.
1993;15(2):91-98.

Qiong J, Baofa Y. Slow intra—tumor release of drugs on B16 melanoma
in mice. J Shandong Univ. 2007;45(10):988-992.

Collins JM. Pharmacologic rationale for regional drug delivery. J Clin
Oncol. 1984;2(5):498-504.

Zhenlu M, Guanghui C, Feng G, et al. CT guide perctaneous needle
lung interstitial therapy in the treatment of advanced non—small cell lung
cancer. Chin J Interv Imaging Ther. 10: 275-278.

32

33.

34.

35.

36.

37.

38.

39.

Copyright:
©2016)ingetal. 1

. Goldberg EP, Hadba AR, Almond BA, et al. Intratumoral cancer
chemotherapy and immunotherapy: opportunities for nonsystematic
preoperative drug delivery. J Pharm & Pharmacol. 54(2):159-180.

Nowak AK, Lake RA, Robinson BW. Combined chemoimmunotherapy
of solid tumours: improving vaccines? Adv Drug Deliv Rev.
2006;58(8):975-990.

Lake RA, Robinson BW. Immunotherapy and chemotherapy—a
practical partnership. Nat Rev Cancer. 2005;5(5):397-405.

Ribas A, Butterfield LH, Glaspy JA, et al. Current developments
in cancer vaccines and cellular immunotherapy. J Clin Oncol.
2003;21(12):2415-2432.

Ribas A, Butterfield LH, Glaspy JA, et al. Current developments in cancer
vaccines and cellular immunotherapy. J Clin Oncol. 2003;21(12):2415—
2432.

Dredge K, Marriott BJ, Todryk SM, et al. Adjuvants and the promotion
of Thl-type cytokines in tumour immunotherapy. Cancer Immunol
Immunother. 2002;51(10):521-531.

Ho MY, Tang SJ, Sun KH, et al. Immunotherapy for Lung Cancers. J
Biomed Biotechnol. 2011: 250860.

National Cancer Institute, Surveillance, Epidemiology and End Results.

Citation: Jing P, Liu J, Li J, et al. Hapten improved overall survival benefit in late stages of non-small cell lung cancer (NSCLC) by ultra-minimum incision
personalized intratumoral chemo immunotherapy (UMIPIC) therapy with and without radiation therapy. | Cancer Prev Curr Res. 2016;4(2):63-71.
DOI: 10.15406/jcpcr.2016.04.001 16


https://doi.org/10.15406/jcpcr.2016.04.00116
http://www.ncbi.nlm.nih.gov/pubmed/17167137
http://www.ncbi.nlm.nih.gov/pubmed/17167137
http://www.ncbi.nlm.nih.gov/pubmed/17167137
http://www.ncbi.nlm.nih.gov/pubmed/20150572
http://www.ncbi.nlm.nih.gov/pubmed/20150572
http://www.ncbi.nlm.nih.gov/pubmed/20150572
http://www.ncbi.nlm.nih.gov/pubmed/20150572
http://www.ncbi.nlm.nih.gov/pubmed/10224342
http://www.ncbi.nlm.nih.gov/pubmed/10224342
http://www.ncbi.nlm.nih.gov/pubmed/10224342
http://www.ncbi.nlm.nih.gov/pubmed/10945622
http://www.ncbi.nlm.nih.gov/pubmed/10945622
http://www.ncbi.nlm.nih.gov/pubmed/10945622
http://www.ncbi.nlm.nih.gov/pubmed/10945622
http://www.ncbi.nlm.nih.gov/pubmed/?term=Direct+intratumoral+chemotherapy%2CCrit.+Rev.+Oncol.+Hematol
http://www.ncbi.nlm.nih.gov/pubmed/?term=Direct+intratumoral+chemotherapy%2CCrit.+Rev.+Oncol.+Hematol
http://www.ncbi.nlm.nih.gov/pubmed/6547166
http://www.ncbi.nlm.nih.gov/pubmed/6547166
http://www.ncbi.nlm.nih.gov/pubmed/11848280
http://www.ncbi.nlm.nih.gov/pubmed/11848280
http://www.ncbi.nlm.nih.gov/pubmed/11848280
http://www.ncbi.nlm.nih.gov/pubmed/17005292
http://www.ncbi.nlm.nih.gov/pubmed/17005292
http://www.ncbi.nlm.nih.gov/pubmed/17005292
http://www.ncbi.nlm.nih.gov/pubmed/15864281
http://www.ncbi.nlm.nih.gov/pubmed/15864281
http://www.ncbi.nlm.nih.gov/pubmed/12805342
http://www.ncbi.nlm.nih.gov/pubmed/12805342
http://www.ncbi.nlm.nih.gov/pubmed/12805342
http://www.ncbi.nlm.nih.gov/pubmed/12805342
http://www.ncbi.nlm.nih.gov/pubmed/12805342
http://www.ncbi.nlm.nih.gov/pubmed/12805342
http://www.ncbi.nlm.nih.gov/pubmed/12384803
http://www.ncbi.nlm.nih.gov/pubmed/12384803
http://www.ncbi.nlm.nih.gov/pubmed/12384803
http://www.ncbi.nlm.nih.gov/pubmed/21318107
http://www.ncbi.nlm.nih.gov/pubmed/21318107
http://seer.cancer.gov/

	Title
	Abstract
	Keywords
	Abbreviations
	Introduction
	Materials and methods 
	Patient selection and data collection 
	Umipic and itct preparation 
	Treatment delivery of umipic and itct 
	Umipic-r and itct-r preparation 
	Assessment
	Statistical Analysis 

	Results 
	Survival evaluation 
	Complication

	Discussion
	Conclusion
	Conflicts of Interest 
	Acknowledgments
	Funding
	References
	Figure 1
	Figure 2 
	Figure 2.2
	Figure 3
	Figure 3B
	Figure 3C
	Figure 3D
	Figure 3E 
	Figure 4A-1
	Figure 4B-1
	Figure 4C-1
	Figure 4D-1
	Figure 4E-1 & F-1
	Table 1
	Table 2
	Table 3 
	Table 4
	Table 5

