In the Multipronged
approach to CANCER...
The latest weapon is

AJET

In technical collaboration with
Biotherapy Institute of Japan,
Tokyo, Japan.

Autologous
Immune
Enhancement
Therapy

A treatment using the
patient's own tmmune cells,
to fight & control Cancer.

For the first time
in South Asia by

Nichi-In Centre

Z
/{UC

Regenerative Medicine.

In Association with

’Q‘nlch!__

VISI

LIFESCIENC E

www.nvls.in

http://www.immunotreatment.org




02 AIET e-brochure 30Jull I by NCRM

Intf o duCtIOn Despite numerous advances in medicine, Cancer remains a major health problem. It is the
second leading cause of death in the world, yet much is still not known about its mechanisms of development and
definitive modalities of complete cure. Globally it is estimated that there are 7.6 million new cancer cases, of which 52%
occur in developing countries every year. The magnitude of the problem of cancer in the Indian sub-continent in terms
of sheer number is most alarming. The estimated new cases of cancer in India per year is nearly 6.5 lakhs (1999) and at
the start of the millennium it was estimated to be 806,000. The crude incidence of cancer in India is approximately 100
per 100,000 population. Cancer in women in the Indian sub-continent constitutes more than 50% of the total incidence.
Recent epidemiological studies done at National Cancer Registry programme in India report that Cancer burden in the
country is 2.5 to 3 millions and estimated number of new cases diagnosed every year found to be around 800,000 .

Indian Scenario of Age Specific Incidence of all Cancers

(Delhi urban population data, 2001)
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Although the common treatment modalities such as
surgery and/or chemo and radiotherapies have been
playing major roles in bringing down the mortality and
morbidity to a significant extent, complete cure is still
uncertain and the prognosis varies depending upon the
stage and the type of the disease. Even when patients
experience tumor regression immediately after therapy,
recurrence or metastasis (spreading to other parts of
the body) can occur later.

Immune system & Cancer: Almost
everyday several cancer cells are formed in our body.
This is because thousands of cell divisions take place in

Data Source: Cancer Incidence And Mortality in Delhi UT Urban; Delhi Cancer Registry, Dr BRAIRC Hospital, AIIMS, 2006. th e b o dy every d ay an d a fCW Of su Ch lelSl ons re Sulti n g

in mutated cells result in the birth of a cancer cell (or cells), which

are killed by the body's immune system. The immune system is a

complex network of cells and organs comprising of Lymphocytes,

Macrophages, Dentritic cells, Natural Killer cells (NK Cell),
Cytotoxic T Lymphocytes (CTL), Lymph nodes etc.., that work
together to defend the body against attacks by "foreign" or
"non-self" invaders including cancer cells. Immediately upon a

cancer cell is recognized, the Lymphocytes get activated and engulf
the same and/or the NK cells attack the cancer cell to kill it (Fig1).
When the immune system's efficacy is overwhelmed by the cancer
formation abundantly, or when the immune system is weaker, then

cancer evolves as a full blown disease and starts growing.

Bodys Immune Mechanism against Cancer Prevention
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Given the variable nature of cancerous cells, each
cancer behaves somewhat unique. In general, a multi-
pronged approach to cancer is vital as cancer grows
at different rates and respond to different treatments
and people with each specific cancer need specific
combination of treatment aimed at their particular
kind of cancer. When the spread of cancer is very
deep, total removal of the cancer growth by surgery
may not be possible. At times, after removing a
portion of the cancer, radiotherapy and/or chemo-
therapy may be necessary to treat the remnant portion
of cancer.

It has been widely recognized that Chemotherapy of
cancer has profound toxic side effects and has certain
limitations in efficacy. Radiotherapy is also a very
effective mode of treatment in certain types of cancer,
but with its own adverse effects as well. These two
modalities affect not only the cancer affected cells,

but also the normal cells (Fig.2-B).
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Multi-Pronged Approach: As there is no single fool-proof methodology of treatment for cancer, a multi-
pronged approch is essential. In the multi-pronged approach to treat cancer, the latest scientific advancement has yielded

Immune therapy and cancer vaccines as well. Consequently, many patients with advanced cancer opt for less toxic therapies

like immuno cell therapy and cancer vaccine which are collectively known as Biological therapy. Immuno Cell therapy is a

promising new addition to the family of cancer treatments that includes surgery, chemotherapy, radiotherapy and cancer

vaccines. This mode of treatment uses the body's immune system, either directly or indirectly, to fight cancer by enhancing
the immune mechanisms of the body. As this therapy uses only the patients own cells for treatment, it is very safe and
doesn't result in any allergy and combining this (Fig. 2-C) with the conventional therapy(ies) appropriately asper the patients
condition, type of cancer and regimen of chemo/radio therapies, improves the outcome. As the immune cells of the
patient upon transfusion doesn't affect the normal functioning cells of the body, it is furthermore safe.

Combining AIET with Conventional Treatments

When Immunotherapy is combined with
the conventional treatments, the immune
system becomes multifolds stronger to
kill the cancer cells
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As the patients own
immune cells are transfused
back, this doesnt cause any
allergy; therefore very safe

.When body's immune system is unable to control the
multiplying cancer cells, it becomes a full blown diseas

.The available treatments give relief, though not total,
depending upon the extent of the disease, but have the
cytotoxic side efffects.

. When Immunotherapy is combined with the present
treatments, it enhances the body's immune system
multi-fold to fight cancer, with almost no side effects .

Origin of Immunotherapy:
For most of the 20th century there was
no concrete evidence that human cancer
antigens existed or that there were any
measurable immune responses against
growing cancers in patients. A major
development in this field was the identi-
fication of the antitumor properties of
Interleukin-2 (IL-2), a cytokine produced
by helper T lymphocytes that is a major
regulator of immune reactions ©.
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The interaction of antigens with T lymphocytes activates lymphoid cells to express receptors for IL-2, and the simulta-

neous stimulation of IL-2 secretion leads to the expansion of immune cells and effective immunity. Research done by
Dudley and colleagues at the National Institute of Health USA, demonstrated that antitumor impact of administration

of IL-2 is a result of stimulating immune reactions in vivo.

Autologous Immune Enhancement Therapy (AIET) has a successful clinical history in Japan, Europe and USA for
the past two decades. Immuno cell therapy of cancer using autologous lymphocytes activated in the laboratory was first
introduced by Rosenberg et al., of National Institute of Health USA. In the late 80s, they published a turning-point article
in which they reported a low tumor regression rate (2.6~3.3%) in 1,205 patients with metastatic cancer who had
undergone different types of active specific immunotherapy (ASI), and suggest AIET kind of immunotherapy combined
with specific chemotherapy as the futute of cancer therapy ©.

Stepwise procedures involved in the AIET
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AIET is a treatment method in which some immune cells are taken out of a patient's own (Autologous) peripheral blood

or bone marrow (Step:1) from which Mononuclear cells are isolated (Step:2) which are then cultured and processed to be

activated or to acquire additional functions (Step:3) until their resistance to cancer cells is strengthened and the cells are

put back in the body (Step:4).

There are three requirements for an effective immunotherapy for cancer such as (i) A sufficient number of appropriate

tumor reactive lymphocytes (cancer fighting cells) must be present in the peripheral blood of the patient (i) Lymphocytes




must be capable of reaching and extravasating at the site of the cancer
and (iii) Lymphocytes at the tumor site must have appropriate effector
mechanisms to destroy cancer cells. Blood or bone marrow from a
donor (allogenic) may also be used. Since patients own cells have less
chance of rejection compared with the of a donor, it is proven that
autologous cells are much safer than allogeneic donor.

AlET
Immune enhancement

therapy has a lot of hope
to cancer patients, as
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AIET in India - NCRM Expetience

enormous potentials

of our body's immune
system which we have
been exploring only in
the last decade have
yielded impressive
results in our experience
of nearly 10000 patients
-Dr. Hiroshi Terunuma.

¢ It was in 1999 when the first private clinic in Japan with a cell

processing facility and specializing in immuno-cell therapy was established. Dr. Hiroshi Terunuma heads the Biotherapy
Institute of Japan (Bl]) which treats almost 10-20 patients every day with an overall efficacy of this treatment when added
to the conventional treatment more than 20-30 % 7. BIJ apart from offering AIET, has been exploring in depth the
finer components of innate immunity against cancer in the form of Cytotoxic T lymphocytes, y8 T cells (gamma delta T
cells). NCRM, having signed a collaborative agreement with BIJ is the first and only Institute in India to provide this
AIET involving NK Cells and CTLs for patients with Cancer. NCRM’s technology uses only the patient’s own plasma
for the procedure of cell culture of NK cells and CTLs and it doesn’t employ any feeder layers used in techniques

elsewhere which makes the procedure much safer ®. In India, till date 40 patients with different types of cancers at

The progress in the
development of

Immunotherapy for the

treatment of patients

with cancer is growing

at a rapid pace.
The promise for the
future of this

exciting and evolving
field is much anticipated.

S.A Rosenberg
NATURE

Clinical Practice Oncology
March 2003; No.2; Vol 3; 115.

various stages have been administered AIET by NCRM.

To mention a few, A male patient aged 40 years with Stage III
(advanced) adenocarcinoma of the pancreas was given three
transfusions of expanded NK and Cytotoxic T Lymphocytes along
with surgery and adjuvant chemotherapy by NCRM. There was
considerable improvement in the quality of life of the patient after
the first transfusion. The patient subsequently underwent two
more transfusions of AIET and improved with a significant tumor
response proven by a steady decrease in tumour marker CA 19-9
values from 3800 to 750 and a tumour progression-free survival
beyond 24 months ©.

A 54 years old female diagnosed with papillary serous cystedeno-
carcinoma of Ovary with lymph node metastasis, lesions in the liver
and spleen (stage 11I-C) was given four cycles of AIET along with
Chemotherapy. The CA-125 cancer marker before the therapy was
243 U/ML. After three cycles of AIET, the PET-CT images showed
marked regression of lesions in the spleen, stable hepatic lesions
and decrease in size of the inguinal lymph nodes with no recurrence
in the pelvic region. After another three cycles of AIET, the
CA-125 came down to 4.7 U/ml. The patient reported improve-
ment in appetite and quality of life with no adverse reactions !”.

Further details on the types of cancers
treated till date in India can be found at
http://www.immunotreatment.org/casereport.ntm
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Our advantage : The NK cell + CTL combination Advantages of AIET

Cancer cells are predominantly of two types The presently available and widely used treatments for
cancer include conventional approaches such as chemo-
therapy, radiotherapy and surgery. Each have their own
limitations and side effects. AIET is the least toxic of all
these therapies V. The Immunotherapy is the most natural

Type:1 Express a cancer-antigen
(A kind of self identity, which makes them
be recognised as Cancer cells)

Type:2 Don’t express cancer antigen
(Lack of self identity, which makes them
difficult be recognised as Cancer cells)

of present treatments available for cancer and since it

MHC Antigen

strengthens the body’s immune system it can even decrease
the side effects of other cancer treatments which are used
along with Immunotherapy.

—

NK cells kill one group of Cancer cells and CTLs destroy the rest

It has been observed that when cell based immunotherapy is
combined with conventional treatments, the efficacy
improves by 20-30% ? and less than 1% of the patients
experienced fever or a rash making this treatment is free of
significant side effects when compared with other standard
cancer therapies.

If cancer cells express MHC antigen
The antigen is processed by Dentritic cells
(DC) and they in turn activate the
Cytotoxic T Lymphocytes (CTL)

If they don’t express MHC antigen
The Natural Killer Cells (NK) target them

In AIET the Natural Killer (NK) cells and Cytotoxic T Lym-
phocytes (CTLs) from the patient themselves are directly
activated, expanded in the lab and when reinfused back to
the patient they can effectively act against the tumour cells
.The unique feature of AIET provided by NCRM is that this
s therapy involves infusion of activated NK cells and CTLs

which can target both type of cancer cells, those that express the MHC class I molecules and those that do not. Cells which
express MHC class I are destroyed by the CTLs while those that do not are killed by the NK cells thus bringing an efficient
destruction of the cancer cells .

The recent shot-in-the—arm for AIET is the finding that the Cancer stem cells are preferentially killed by NK cells > '* and
the T cells *>'9. With these evidences it is approptiate to say that AIET apatt from destroying the tumour would benefit the
patient by destroying the circulating cancer stem cells also thereby preventing metastases and recurrence.

Another added advantage is AIET can be administered for brain tumours also. Contrary to the notion that Immune cell
therapy might not be effective in brain tumours, as immune cells cannot cross the Blood Brain Barrier, recent evidences have
demonstrated the infiltration of Immune cells particularly the cytotoxic T lymphocytes into the brain .Immunotherapy has
been shown to be effective against high grade malignant brain tumours including Glioblastoma 7.

Limitations of AIET

A major limitation to the development of effective
immune cell based therapies for patients with cancer
has been the inability to mediate the prolonged persis-
tence of the transferred cells. A study demonstrated
that there was a significant correlation between tumor
regression and the degree of persistence in peripheral
blood of adoptively transferred T cell clones, suggest-
ing that inadequate T cell persistence may represent a
major factor limiting responses to AIET @,

Studies have proven that the NK cell profile of cancer
victims is significantly lower than their peers without
cancer "™, On another perspective the antigen sensing of
Viruses and cancer cells by the NK cells is by similar mecha-
nisms. Hvidences are piling up that the NK cells and CTLs
which are the major weapons used in AIET against cancer
are also effective against viruses such as HIV, Hepatitis C,
Influenza, and Epstein Barr Virus(EBV). Thus individuals
with lower immunity, those susceptible to cancer and viral
infections, those under stress, those with diagnosis of
chronic fatigue syndrome and those suffering from above

(191 M 2
mentioned viral infections can undergo Autologous immune Moreover the 1rnmune—evad1ng nature of the cancer

Enhancement therapy (AIET) in addition to the other thera-
pies they are undergoing such as antiviral therapies and
supplementary therapies to enhance their immunity for
effective response against the diseases and also as a preven-
tive strategy.

cells which is enhanced by the “tumour microenviron-
ments” poses a major challenge and is the prime area
for future research on targeting the cancer cells in such
tumour microenvironments which are very unique.
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This brochure gives only a basic outline of the immunotherapy and its
benefits as well as other points of importance & relevance, based on publica-
tions cited as reference.

This may be referred only as a general information and for specific needs of
such treatment, each patient’s condition will have to be analysed by a qualified
oncologist and decided upon further, as immunotherapy alone is not a single
standard therapy for cancer and may have to be combied with any one of

more of the conventional treatments for cancer such as Surgery, Chemo-
therapy & Radiotherapy. life.
For private circulation only
For further details, contact: Income tax 80(G).
Nichi-In Centre for Regenerative Medicine (NCRM)
PB 2278, Chennai 600026, TN, India

Tel +91 44 42321322, 24816743; ncrm@nichimail jp hope@hopefoundation.in

Hope foundation is a public
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health care especially for cancer.
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FREQUENTLY ASKED QUESTIONS

1. Can AIET be used for all cancers?

Yes it is applicable for all cancers in general. But very good results have
been reported with Renal Cell cancer (Kidney), Malignant Melanoma
(Skin), Advanced Pancreatic Tumors, Lymphomas, Breast Cancer, Ovar-
ian Cancer, Liver Cancer, Lung cancer, Colon Cancer, cancer of Esopha-
gus and some types of Leukemias (Blood cancers). Terminally ill patients
with metastases in the Lungs, Liver and Bone have also been treated with
AIET.

2. Can AIET be given for haematological malignancies (Blood
Cancers)?

Yes, AIET has been given for haematological malignancies like AML,
ALL etc. Since in haematological malignancies the blood component
themselves are cancerous, enough precautions are to be taken to ensure
that the cancerous blood cells don’t grow or overgrow in the culture
though it is very unlikely as in our studies the NK cells have been found
to destroy such cancerous cells during the culture process itself
However, to ensure further safety of the AIET transfusion additional TP
typing marker studies are performed to check that there are no cancerous
cells in the AIET transfusion

3. What are the procedures involved with immunotherapy?

a) Blood is collected by a simple punctute of the vein as is done for any
other lab test.

b) The collected blood is then processed in the specialized lab by
specially trained scientists under highly stetile and aseptic techniques.

c¢) The application of the proven Japanese technique (Technical
Collaboration M/S Biotherapy Institute of Japan) in the culture of the
cells will result in three events. i. Activation of Lymphocytes  ii.
Expansion of natural killer cells, iii. Multiplication of Cytotoxic T
Lymphocytes

d) After the process is completed the cultured cells of the patient are
transfused (Given Back) to the patients as an intravenous drip some
10-20 days after the blood was collected from him/her.

Since the growth of the cells is controlled by multiple factors, the exact
date of the transfusion will be known only after the cells start growing in
the lab. The NCRM staff will be in touch with your treating physician to
intimate to you well in advance about the exact date/day of the transfu-
sion.

Please note that additional quantity of blood may have to be collected
from the patient in between the transfusions of AIET for the purpose
of obtaining autologous serum for cell culture

4. What are all problems that are anticipated during the adminis-
tration of the cells?

In general there are no major adverse effects because the patients are
given back the cells that were originally collected from them. Therefore
the infusion is well tolerated. But during the process of destruction of
the cancer cells by the cultured cells that are transfused, the patient may
experience fever/fatigue on the day of administration. The risk of this is
however is small. It occurred in less than 1% of patients in a study popu-
lation that included more than 1400 patients.

5. Can the AIET be taken simultaneously with chemo or radio-
therapies?

YES. AIET can be given with chemotherapy and/or radiotherapy. Since
chemotherapy will reduce the peripheral blood count, we recommend
the patient to start the AIET even before the start of chemo for better
NK cell and CTL efficacy. The transfusion can be given in between
chemo cycles in coordination with the oncologist. For the best results,
before 3 days of the AIET transfusion, the chemotherapy should be
stopped and resumed 3 days after the AIET transfusion.

6. Can the AIET be taken along with other kinds of alternative
cancer therapies?

As long as the alternative therapy is not cytotoxic it can be taken simulta-
neously with AIET

7. Are there any situaions where blood cannot be harvested for
AIET?

AIET involves the multiplication of NK cells and CTLs which are taken
from the patient's peripheral blood. Therefore unless patient has normal
or near normal values of peripheral blood cell count, the outcome of the
cell expansion might not be optimal. Usually in patients who have under-
gone chemotherapy, the peripheral blood count could be low.

8. Are there any diseases/conditions in which AIET is contrain-
dicated?

Since AIET involves autologous immune cells, this may not be
indicated in patients who have auto immune diseases (such as SLE
etc). In addition those patients undet any form of immunosupptressive
therapy should inform us in advance to plan the timing of the transfu-
sions

9. What precautions does NCRM take during the culture?

The culture technique is sterile so as to ensure that no bacterial
contamination takes place. This is also objectively tested by ‘Endo-
toxin test’. If it is negative it implies that there is no bacterial contami-
nation and only then will the cultured cells be administered to the
patients.

10. How do you know that the right type of cells have been
multiplied?

The cells after harvesting from the patient will be subjected to IPT
(Immunophenotyping) by using flow cytometry. Then again after the
process of expansion is over, the cultured cells will once again be
subjected to IPT to check the quantity and quality of the desired cells
before administering to the patients. This is done by a third party
organization and the reports will be sent to the treating physician.

11. What is the success rate?

As in the treatment of cancers by other conventional methods, the
patients who come early do better. A study which compared patients
who have undergone the conventional treatment alone (Group 1) with
that of the patients who have undergone the Immunotherapy in
addition to the conventional treatment (Group 2) a 25-35% better
results were obtained in Group 2 patients.

12. What are the Dosage requirements and timing of adminis-
tration?

The dose is determined on a case to case basis. If the cancer is solid
and has been removed completely by surgery 2 transfusions may be
sufficient while 4 —6 Transfusions are required if the patients is receiv-
ing chemotherapy after surgery. 4 —6 Transfusions are required for
blood malignancies.

13. What is the basis on which, the number of cycles of AIET

transfusion are decided?

This is based on earlier studies and experience and the severity of the
disease of the individual patient. As the patient might be undergoing
ot have undergone other treatments such as surgery or chemotherapy
or radiotherapy, the remaining cancer in the body is adjudged by taking
into account, the tumor size and tumor markers where relevant. So
until the tumour markers become lesser gradually or until the tumour
starts either shrinking or comes to a static non-progressive status, we
have to keep treating it. In the first 2 or 4 cycles of AIET if there are
positive signs of such improvement, then further cycles could be given
more aggressively.

14. How do you follow up the patients after AIET is done?
Depending upon the severity of the cancer, we recommend several
cycles of AIET Transfusions. After atleast 3 to 6 weeks of transfusion
the patients can be followed up by analysing the tumor markers and
the volumetric analysis of the tumor, which is / are relevant.

15. Have patients with advanced stage of cancer been treated
with AIET?

YES. Patients with advances stage of cancer have been benefitted with
AIET. For terminally ill patients we recommend an intensive course
of four to six cycles of ATET within 45 days to start with. There are
reports where breast cancer patients with multiple metastases have got
a static disease for more than 15 months with 15 transfusions.

16. What are your results of AIET in terminally ill patients?

In general our Autologous Immune enhancement therapy has resulted
in

a. Static non-progressive disease in 27% of the patients; which means
27% patients continued without further progtression of the disease

b. Partial response in 23% of the patients; which means in 23 % of the
patients, there was a significant reduction in size/volume of the
tumour

c. Compete response in 2% of the patients; which means in these
patients the tumour disappeared completely

d. Progression of the disease in rest of the patients

These are the results of a cumulative six month evaluation in patients
with stage IV cancers of various organs
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