The CTR-Test® predicts the clinical failure
of drug therapy with over 95% accuracy.’

CTR-Test®

Chemotherapy-
Resistance-Test

“Biochemical resistance to chemotherapy
Is the major impedent to successful treatment.”
Vincent T. DeVita, Jr, MD

Cancer : Principle & Practice of Oncology, 4th ed.

The Step towards the Right Chemotherapy

Studies show patients receiving chemotherapy drugs that were
found to be in the extreme resistance category for their tumor
had significantly shorter disease-free and overall survival rates.® # > 14
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Introduction to the CTR-Test®

Chemotherapy-Resistance-Test (CTR-Test®) is an in vitro diagnostic product capable of
predicting resistance to chemotherapy of an individual patient with high accuracy (>95%).
Chemotherapy-Resistance-Test (CTR-Test®) is a laboratory examination method, which is
carried out before chemotherapy on living tumor cells, which have been removed from the
patient.

Chemotherapeutic agents, that do not affect the tumor cell growth in CTR-Test®, will also not
achieve an effect in patient's body with very high propability (>95%)

The decision in favor of a certain chemotherapeutic agent might therefore be influenced
by the CTR-Test®.

By identifying ineffective substances, the test is able to spare patients unnecessary
chemotherapies and the resulting side effects and cost. Valuable time for different therapies

is gained and the probability that resistance to other substances (so called crossresistance)
arises is reduced.

Clinical Evaluation of the CTR-Test®

Correlation of the CTR-Test® Result and Clinical Response

Kern & Weisenthal (1990)' showed in their publication the relation between the test result (in
vitro resistance of a patient's tumor to a chemotherapy) and the actual clinical response of a
patient to a chemotherapy. One dot in the diagram represents one patient. Overall, correla-
tions of 450 patients are depicted.
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Clinical Response

Patients were divided up into 3 groups (y axis) according to their test result:

Extreme Resistance (ER): The tumor cell growth was more than one standard deviation from
the median value. 126 patients (99.2%) out of 127 patients whose tumors showed an extreme
level of resistance during the CTR-Test® did not respond to the chemotherapy.

The tumor cell growth was higher than median growth, but smaller
than one standard deviation above the median value. Tumor cells partially respond to the used
agent.

Slight Resistance (SR): The tumor cell growth was below the median value. Tumor cells were
only a little resistant to the used agent.



Correlation of CTR-Test® Results and Survival Time of the Patients

Holloway et al. (2002)* demonstrated that the time until a relapse occurred and survival times
were significantly shorter for patients whose ovarian tumors displayed resistance to platinum
during the CTR-Test®, if they were treated with platinum based chemotherapeutics (p=0.0003).
Similar data was shown for breast cancer patients, who were administered combination
chemotherapy?.
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Extending Survival Time by Choosing a Chemotherapy Based on CTR-Test® Results

Loizzietal. (2003)° conducted a clinical study on platinum sensitive epithelial ovarian carcinoma.
The outcome was that median survival time increased by 81% if ovarian cancer patients with
recurrent tumors were treated with a therapy guided by the CTR-Test® result. Progression-
free 1-year-survival rates were 90% in the group that was treated according to the test result
compared to 70% in the control group (Treatment without test result) (p=0.005).
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Prospective, Randomized Study on the Response of
Primary Ovarian Carcinoma to a Platinum-Based Therapy

As part of the prospective, randomized, double blind EORTC study 55971 Verleye et al. (Oct.
2008)" investigated the response of 246 primary ovarian carcinoma patients to a platinum
based therapy. They showed that in vitro resistance to platinum based therapeutics as identified
by the CTR-Test® correlates well with therapy failure in clinics. Therefore extreme resistance to
carboplatin was an independent significant predictive factor for failure of response to first-line
platinum-based treatment in advanced ovarian cancer.



CTR-Test®-Result

The decision of selecting a certain chemotherapy for treating a tumor disease is based on a
variety of aspects. The first things to take into consideration are guidelines, phase-IlI-study
results and admission regulations for specific chemotherapeutic agents. These depend on the
type and location of the tumor, degree of metastasis, number of prior treatments and staging
of the patients. Preferences of the individual patient (age, condition and side effects of prior
therapies) are also included in the decision.

After taking these factors into account, the CTR-Test® is able to identify unsuitable therapies
because it uncovers agents to which the tumor is probably (>95%) resistant. The decision in
favor of a certain chemotherapeutic agent can therefore be influenced by the CTR-Test®.

The following diagram shows an exemplary test result of a cancer patient. Seven agents were
tested.

The tumor of the patient displays an Extreme Resistance (ER) to three chemotherapeutic
agents. The physician is now able to exclude these ineffective drugs and to avoid unnecessary
side effects. In this case, an alternative and effective therapy can be administered, which uses
agents that were categorized as slightly resistant (SR). This increases the patient’'s chance to
receive a successful therapy.

Slight Resistance (SR)
This means tumor cell growth was
strongly inhibited by the tested che-
motherapeutic agent compared to an
untreated control group.

These agents are most likely to lead to
an effective chemotherapy. However,
the CTR-Test® was specifically
developed to identify resistance. A
success of the therapy is therefore not

guaranteed. Chemotherapy-Resistance-Test
SR ER
Drug A
This means tumor cell growth was Drug B
only little inhibited by the tested Drug C
chemotherapeutic agent compared to -
rug D
an untreated control group.
Ideally, these agents should not be Drug E
used because there is an increased Drug F
probability that the therapy will fail. Drug G
-1,0 Mean (u) 1,0 2,0

Extreme Resistance (ER) Relative in vitro Cell Growth

This means tumor cell growth
was not inhibited by the tested

chemotherapeutic agent compared to
an untreated control group.

These agents should not be used
because a therapy failure is to be
expected.



CTR-Test® Area of Application

« The CTR-Test® is in principle applicable to:

+ All types of solid tumors
Solid tumors are those kinds of cancer which originate in different organs.
The most frequently tested types of cancer are breast cancer, cervical
cancer, colorectal cancer, ovarian cancer, sarcoma and skin cancer.

» Malignant effusion including ascites and pleural effusion

» The CTR-Test® is mostly used when no clear treatment regimen can be recommended.
This is the situation for the following cases:

» Several chemotherapeutic agents are equally suitable for treating a certain type
of cancer (according to guidelines).

* Recurrent tumors, when there are no guidelines available.
* Origin of the tumor is unknown.

» Rare tumor types, for which no guidelines exist.

CTR-Test® Drug Selection

The treating physician can choose for patients standard drug panels according to the patients’
tumor types and/or he can create his own customer specifc drug panels. There are at least
33 validated drugs available and more drugs will be added in the future. The physician has
the option to get tested either up to 7 drugs (or drug combinations) or up to 14 drugs (or drug
combinations).

Standard Drug Panels for the Different Tumor Types”

1. Cisplatin 1. Cisplatin 1. Temozolomide 1. Fluorouracil
2. Paclitaxel 2. Paclitaxel 2. Carmustine 2. Irinotecan
3. Vinorelbine 3. Doxorubicin 3. Cisplatin 3. Fluorouracil + Irinotecan
4. Etoposide 4. Ifosfamide 4. Cyclophosphamide 4. Oxaliplatin
5. Gemcitabine 5. Etoposide 5. Vincristine 5. Topotecan
6. Topotecan 6. Cyclophosphamide 6. Doxorubicin 6. Capecitabine
7. Carboplatin 7. Topotecan 7. Etoposide 7. Floxuridin
(non colorectal)
1. Fluorouracil 1. Fluorouracil 1. Cisplatin 1. Carboplatin
2. Mitomycin C 2. Epirubicin 2. Temozolomide 2. Paclitaxel
3. Doxorubicin 3. Cyclophosphamide 3. Vinblastine 3. Topotecan
4. Cisplatin 4. Docetaxel 4. Docetaxel 4. Doxorubicin (liposomal)
5. Etoposide 5. Paclitaxel 5. Vinorelbine 5. Etoposide
6. Gemcitabine 6. Vinorelbine 6. Gemcitabine 6. Gemcitabine
7. Paclitaxel 7. Doxorubicin 7. Vinorelbine + Docetaxel 7. Carboplatin + Paclitaxel
1. Gemcitabine 1. Doxorubicin 1. Cisplatin 1. Cisplatin
2. Fluorouracil 2. Ifosfamide 2. Ifosfamide 2. Doxorubicin
3. Ifosfamide 3. Temozolomide 3. Vinblastine 3. Fluorouracil
4. Doxorubicin 4. Cisplatin 4. Paclitaxel 4. Cyclophosphamide
5. Irinotecan 5. Docetaxel 5. Topotecan 5. Paclitaxel
6. Mitomycin C 6. Gemcitabine 6. Doxorubicin 6. Topotecan
7. Docetaxel 7. Topotecan 7. Fluorouracil 7. Etoposide

* Standard drug panels are reviewed frequently and are subject to change.



Studies and Publications

More than 40 publications about the CTR-Test® have come out since 1990.In total, 17 clinical
studies with more than 2,000 examined patients have been published. These studies prove
the predictive power of the test and the benefit for the patient. On top of that, 10 validation
studies with more than 20,000 patients have been conducted to verify the test on patient's
specimens.

The CTR-Test® has been carried out more than 150,000 times. Therefore it is the leading
technique to identify resistance to chemotherapy before administration to the patient and to
spare the patient ineffective substances.

Thus, the CTR-Test® definitely is no experimental method, but an established standard
procedure. The CTR-Test®is the most established method for testing resistance to chemotherapy
worldwide and is exclusively offered by TherapySelect.
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