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"Cancer-free" — ?

¢ Malignant tumours are detectable when
they have reached a size of about 1 cm

¢ The first therapy is usually complete
surgical removal of the tumour

¢ Patients are often declared cancer free
soon afterwards; more cautious advice is to
walit for 5 years relapse-free before such

dSSurances
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How do metastases develop?

¢ However, cells can break away from
tumours during tumour growth

¢ It is these cells that are responsible for
distant metastases even after complete
resection of the original tumour

¢ Such metastases occur in 25 - 50% of
cases after "successful” surgery, most
frequently in vital organs, e.g. liver, Iungsw oy
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Circulating tumour cells

from solid tumours

¢ Vascularisation begins when
the tumour has reached a size
of about 1mm (1 million cells)

¢ Together with the uptake of
nutrition by the tumour debris
and cells are shed into the
circulation

¢ Seeding starts from the time of
vascularisation

@ 778
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Circulating tumour cells

from solid tumours

¢ Carcinomas are of
epithelial origin

¢ Carcinomas
disseminate epithelial
cells

= CETCs (circulating
epithelial tumour cells)

@ 778

Y. Shiozawa, A M Havens, K J Pienta and R S Taichman, Leukemia (2008) 22, 941-950
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Circulating tumour cells

from solid tumours

¢ Even if 99.9% of the shed cells
die the number of cells
remaining in the circulation
over time adds up to several
million cells

¢ Debris can also comprise DNA
from dying cells

@ 778
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Maintrac method for
detecting tumour cells
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Fluorochrome
labeled antibody
FITC

Liquid biopsy
technique

Maintrac liquid
biopsy cell staining

allows guantitative

detection of live
circulating tumour S
urface

Circulating
tumour cell

cells | antigen
HEA

fixation.
Isolation.
enrichment.
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sample

Success control:
* Chemotherapy
* Maintenance
therapy
* Longtime
monitoring

Antibody 96-well plate
staining

cells per mi blood
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_ Quantitative
Dynamics of the enumeration of

cell count living

Microscopic
identification
of living cells
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Heterogeneity
in cells from
one patient
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How frequent are tumour cells
in blood?

Cellular components Per ml of blood

Erythrocytes 4.5-5.5bn
Leukocytes 4-11m
Neutrophils 25-75m
Eosinophils 40,000 - 400,000
Basophils 10,000 - 100,000
Lymphocytes 1.5-3.5bn
Monocytes 200 -800 m
Thrombocytes 300 m
Circulating tumour cells 10 -100,000 |
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Comparison
with other methods
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Other CTC technologies

Magnetic bead |Is EpCam expression - Cell loss

enrichment sufficent for - Low antigen expression

(e.g. Cellsearch) enrichment?

Microfiltration Are all circulating - Cell loss

(e.g. ISET) tumour cells larger than - Small tumour cells
blood cells? not found

Negative depletion Are all circulating - Cell loss

(e.g. RGCC) tumour cells CD45 - False negative
negative?

Adhesion to micropoles  Technical problems?
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CETC comparison with ctDNA

Technique Problems

|solation from plasma DNA derived from destroyed cells.

Derived from dead cells Stability of tumour DNA

Mutation analysis Additional mutations due to DNA
degradation

@ 778
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Fully accredited |laboratory
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Monitoring therapy using
Circulating Tumor Cells

Surgery
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Patterns of CETCs before and

after surgery (breast)
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Changes of gene expression in
circulating tumor cells after surgery

Increased expression of stem cell and athesion markers after
surgery @& R
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Neoadjuvant treatment

The administration of therapeutic agents before
treatment such as surgery in an attempt to shrink
the tumour
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Neoadjuvant treatment
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0. Camara et al, Ann Oncol 2007 18:1484-92 @é TZB
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Neoadjuvant treatment

s Neoadjuvant chemotherapy may initially
eliminate minimal residual disease (cells
circulating in blood). However, during tumor

shrinkage often tumor cells in the blood go
up again.

¢ Increasing numbers of CECTs may be due
to release of cells in addition to cell death


http://www.maintrac.com
http://www.maintrac.com

Neoadjuvant chemotherapy shrinks

the tumour, seeding cells into blood

& TZB
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Neoadjuvant treatment

typical course of disease
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Kaplan-Meyer survival results

relevance of circulating tumor cells during
neoadjuvant therapy
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No other |lab has comparable

flexibility

- —

Test natural agents for their cytotoxicity against
your patient's own cancer cells

Send in your own selection of agents (small
sample required)

And/or select from our list of suggestions

Test the same agent as an infusion and an oral
supplement — often very different results

Test mixtures in one formula — you choose the
combination @& T8
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Chemotherapeutic agents suggested by

maintrac

maintrac drug testing (does not include cell counting)

daily dose
O Docetaxel (O Further substances:

O Paciitaxe

O Cyclophosphamide

O Epirubicin

O 5-Fluoruracil

O Doxorubicin

O Gemcitabine (O Combination testing:
O Vinorelbine

O Cisplatin

O Carboplatin

O Oxaliplatin
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Results of chemosensitivity tests, example

Number of potential tumor cells

Examination Inthe sample In circulation (31) In addit examination: Cell
parameter (Iml) (in millions) % of EpCAM-pos. cells fragments
EpCAM 200 1 some

in-vitro-vitality reduction in relation to concentration and time (in%)
with eutherapeutic concentrations of

Vitamin C <10 Capecitabine 80 The ideal is a reduction by 100% in
short-term cell culture

Artesunat 50

The material for examination could be thoroughly evaluated.

Under current therapy we found only a slightly increased number of live tumor suspected cells
circulating in the blood.

In comparison to the previous findings from March 2017 the number of potential tumor cells has
decreased somewhat.
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Natural agents suggested by maintrac

O Helixor A;: M ; P () Further substances:

Please name manufaciurar;

daily dose
O viamin ¢ ¥

) Graviola

O iscador M QWP

O pea (Dichioracetat)

) Amygdatin () Combination testing:
. Sulforaphan

- Hypericin

. CLvcLmin

) Aesunat
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Ansprechrate%

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55

Vitamin C

@ Vit. C%

Patientenanzahl

Patients total: 56

Sensitivity > 50%
Sensitivity < 50%

25 Patients 45%
31 Patients 55,

@ 778
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l Artesunate '
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0
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61

Anzahl

Patients total: 63

Sensitivity > 50% 42 Patients 67%
Sensitivity < 50% 21 Patients 33%

Ansprechrate %

1 ngerreractt
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Curcumin

Ansprechrate%

10 13 16 19 22 25 28 31 34 37 40 43 46 49 52

Patientenanzahl

Patients total: 52
Sensitivity > 50% 39 Patients 15%

Sensitivity < 50% 13 Patients 25%

& TZB
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Theramst

Your patient:
Born:

Y our request from: 08.03.2017
Our Lab number: T731890

mail:
Report on diagnostic findings on Circulating Tumor Cells (MAINTRAC)

Dear Dir,

Many thanks for sending yvour examination request regarding the detection of circulating tumor
cells. After Therapy.

Diagnosis:
Colon Cancer, Initial diagnosis; 08/15
- | . Therapy: Mexico, Oasis of Hope 3 visits
I |‘|-:rup}'. B17. Prosanalin, Xeloda, Curcumin
-10/15-07/16:  DCA. Vitamin C
-until: 10/16:  Ozone. Boswellia. Hyperhtermia
- 1116 Surgery (Removal of remaining tumor 5mm)

e automated microfluorimetric image analysis of the epithelial cell adhesion molecule (EpCAM)-
positive cells with visual control (MANTRAC) from 1 ml EDT A blood resulied in following findings
{detection limit is at 10 cells'ml):

MNumber of potential tumor cells

Excavenaton nthe sanple Incrcubton (51 In addt ccmistion Cell

T (1ml { mmulbons) e of BpCAMypos cdls reynens

EpCAM S0 25 NUITCTOUS
in-vitro-vitality reduction in relation to concentration and time (in %)
wilth eutherapeuiic concentrations of
Vitamin C T0 DCA (1]
Amygdalin 0 Curcuma® 40 Phe ideal 15 a reduction by 100%
short-term cell culre
A fesunal 95 Prosanalin® 85
Boswellin® [l

*provided by the patient
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Prioritisation of natural agents suggested

by the results

I'he automated microtluorimetric image analysis of the epithelial cell adhesion molecule (EpCAM)-
positive cells with visual control (MANTRAC) from 1 ml EDTA blood resulted in tollowing findings
(detection limit is at 10 cells'ml):

Number of potential lnmor cells

Facmmenaton In the sanpk: Incrcukixmn (51) bn addt et Ciedl
paEnieT i lml) { m malbons) %o of FpCAMpos cdls frynents
EpCAM =] 2.5 NUITIETOUS
in-vitro-vitality reduction in relation (o concentration and time (in"%s)
wilth eutherapeuix concentrations ol
Vdamin C 70 DCA )
Amygdalin 70 Curcuma® 410 The ideal 15 a reduction by 100% in
- short-temm cell culwre
Aresunal 95 Prosanahn* 85
Boswellhin* (i)

*provided by the patient
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Curcumin and artemisia better than

chemotherapeutic agents for this PX

Diagnosis:

Lung Cancer, mitial diagnosis: 26.06.2017
TINM: T4 N3 Mlb, Stage IV
no Surgery
no Radiation therapy

post Complementary therapy
no current therapy
Medication: Herbal supplements

The automated microfluorimetric image analysis of the epithelial cell adhesion molecule (EpCAM)-
positive cells with visual control (MAINTRAC) from 1 ml EDTA blood resulted in following findings
(detection limit is at 10 cells/ml):

Number of potential tumor cells

Fanmmaton Inthe sampk In cxroubtion (51) T akdt esmmmation Ccd
paameter (1ml) (o) %oof BpCAMos cells fragments
EpCAM 150 0,75 numerous

in-vitro-vitality reduction in relation to concentration and time (in%o)
with eutherapeutic concentrations of

Avastin 20 Alimta 60 . . . .
The ideal 15 a reduction by 100% m
Cisplatm 65 Vitamm C 40 short-term cell culture
Curcumimn 20 Artemisia 80

The material for examination could be thoroughly evaluated.

Under Therapy with herbal supplements we found only a slightly increased number of live, potentially

malignant tumor cells circulating in the blood.

In addition, there were numerous specific cell fragments detected.
Specific cell fragments occur, for example, after chemotherapy or radiation, or as part of an immune 7 B
response and indicate damaged cells. -
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Combination of curcumin and hypericin

come out at 85% In this case

The automated microfluorimetric image analysis of the epithelial cell adhesion molecule (EpCAM)-
positive cells with visual control (MAINTRAC) from 1 ml EDTA blood resulted in following findings
(detection limit is at 10 cells/ml):

Number of potential tumor cells

Examination Inthe sample In circulation (51) Tn addit examination Cell
parameter (1ml) (m rmlhons) %o of EpCAMpos cells fiagments
EpCAM 430 2,25 NUNIErous

in-vitro-vitality reduction in relation to concentration and time (in%o)

with eutherapeutic concentrations of
The 1ideal 1s a reduction by 100% 1n
85 short-term cell culture

Curcumin/
Hypericin

The material for examination could be thoroughly evaluated.

After the recent surgery we found a slightly to moderately increased number of live, potentially
malignant tumor cells circulating in the blood.

In addition, there were numerous specific cell fragments detected.

Specific cell fragments occur, for example, as part of an immune response and indicate damaged
cells.

In vitro vitality reduction occurred at Curcumin/Hypericin.
In connection with a detected tumor the cells are most probably cells from this tumor.

The current cell numbers present a basic value, only an increase in cell numbers is relevant for

isease progress - TZB
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Results now available in three levels of
concentration

in-vitro-vitality reduction in relation to concentration and time (in%)
with eutherapeutic concentrations of
The ideal is a reduction by 100% in short-term cell culture

Quercetin

Quercetin

Quercetin
0.1-tfold 85 |-fold 9 10-fold 29
Vitamin C Vitamin C Vitamin C
30¢ 55 30g 75 30g 90
0.1-tfold |-fold 10-fold
Artesmisinin Artesmisinin Artesmisinin
250mg 25 250mg 90 250mg 98
0.1-fold |-fold 10-fold
Curcumin Curcumin Curcumin
450mg n.a. 450mg 90 450mg n.a.
0.1-fold 1-fold 10-fold
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The results build to form a trajectory
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Maintenance therapy
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Endocrine Therapy Breast

cancer (Tamoxifen)

Maintenance therapy (Tamoxifen)

10 - Cellnumber:
' ' - —— decrease CETC
—— increase CETC
2 0.8 - —— no change
E e @Crease-censored
wn —t— ncrease-censored
g 0.6 -
@ —+— no change-censored
(1]
w
& 0.4 -
o log rank p < 0.001
=
o 0.2 1 179 Patients were
included in this study
0.0 A
0 500 1,000 1,500 2,000 2,500
days

K. Pachmann et al, J Cancer Res Clin Oncol 2011, 137: 821-828

" Rvi:
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If cell numbers
Increase,

change of therapy
may be considered

monitor every
3 months

maintenance
therapy

maintrac
cell counting
every 3 month

R

go on with therapy

maintrac
cell counting
every 3 month

maintrac
cell counting
every 3 month
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Long-term surveillance
after maintenance
therapy
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Endocrine
Therapy

10 vs. 5 Years of Tamoxifen:
Recurrence by Treatment

50 =
580 vs. 672 recurrences
40 — RR = 0.85 (95% CI, 0.76-0.95)
p = 0.003 — Stop
30 - An additional 143 vs.

216 recurrences since 2008

Percent Recurred

Continue

Years from Random Assignment

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

st-cancer-recurrence-mortal ity

Is it worth taking
Tamoxifen for 10

years, or only
57 ...

& TZB
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Long-term surveillance after
stopping Tamoxifen therapy

& TZB
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Long-term surveillance after

stopping Tamoxifen therapy

10,000 4

cells per ml blood

" Rvi:
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Long-term surveillance after
stopping Tamoxifen therapy

A e G CRTE increasing cell
numbers after the
end of
maintenance

= therapy have an

“ie increased risk of
recurrence

1]

free survival

@ 778
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Metastatic disease
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Background

¢ In metastatic disease systemic therapy is
used to reduce the size of the solid masses

¢ In this situation the interaction between
tumour and blood needs to be taken into
consideration

¢ Changes in numbers of cells can be due to

elimination as well as reseeding into tumour
tissue & TZB
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Metastatic disease

¢ Cells in blood respond but the metastases
grow. Sufficient concentrations of the drug are
not reached inside the solid masses due to
high intrartumoral pressure.

¢ This is the most frequent cause of
treatment failure in metastatic disease.

& TZB
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Metastatic disease

An increase In circulating cell numbers may

be due to release of cells in addition to cell
death

during tumor shrinkage
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Case report: metastatic breast

cancer

Trastuzumab/Pertuzumab

14000 - —@- CTC - 100
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T 4000 - | o
< | NG - 20 <
2000 A | / \ O

o 1o
01.03.16 01.05.16 01.07.16 01.09.16 01.11.16 01.01.17

Sharp increase in cell numbers before and decrease after immunotherapy
free of progression ‘ TZB
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Transfusion Medicine Center in Bayreuth - TZB

SIMFO Specialized Immunology Science + Development GmbH
& Laboratory Dr. Ulrich Pachmann

Kurpromenade 2
95448 Bayreuth
Germany

www.aonm.org
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Shipping and results

Within 48 to max. 72 h to our lab in Bayreuth,
at room temperature ‘ Germany

Results will be sent usually
5 days after receiving the
sample.
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For more information about maintrac and CTC
testing please contact

info@aonm.org

+44(0)3331 210 305

www.aonm.org/maintrac/

é\wv NU |RN M ma i ntra Cm

& TZB
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