
MOLECULAR DIAGNOSTICS FOR 
PERSONALIZED CANCER THERAPY



The ranking includes targeted drugs which are approved for use in the USA, EU, and Japan. The 

main groups include

1. Tyrosine kinase inhibitors («nibs»), 

2. Monoclonal antibodies («mabs»)

3. Proteasome inhibitors (“mibs”)

4. mTOR inhibitors («limus»)

5. Cyclin-dependent kinases inhibitors (“ciclibs”)

6. Poly (ADP-ribose) polymerase inhibitors («paribs»)

7. Anti-tumor retinoids

8. Anti-tubulin drugs

9. Inhibitors of angiogenesis

10. Immunotherapeutic antibodies (anti-PD-1, anti-PDL1, anti-CTLA4)

The tumor’s response to targeted drugs is individual, and most often unpredictable. The number 

of drugs is ever-increasing, and it would be impossible to check them all one by one; moreover, in 

later lines, the effectiveness of treatment is sharply reduced. Therefore, the right choice must be 

made as early as possible.

Oncobox is a tool for choosing an individual molecular-targeted therapy, which is known as the 

“gold standard” of modern oncological practice.

The Oncobox molecular test is designed to help oncologists choose drug therapy, and is used in all 

solid tumors. The test is most valuable when there are several alternative regimens, or, conversely, 

when standard treatment options are not available, or otherwise exhausted.

Indications

Oncobox creates a personalized ranking of 
more than 160 anticancer drugs



The third is the Oncobox 

bioinformatic analysis, which 

establishes tumor-specific 

changes in the molecular 

pathways, models the effects of 

targeted drugs, and compiles 

their personalized ranking.

The second is the 

transcriptome analysis, i.e., 

the determination of the 

level of mRNA (expression) of 

all genes. This shows which 

molecular targets of drugs are 

upregulated in the patient’s 

tumor, and which targets are 

suppressed.

The first pillar is the whole-

exome sequencing; that is, the 

determination of the sequence 

of all protein-encoding DNA 

fragments in the patient’s 

tumor. It allows us the ability 

to detect the leading («driver») 

mutations which caused the 

development of the tumor, and 

could then become the target in 

its treatment.
 

 

Molecular diagnostics allow us to predict the sensitivity of a particular tumor to targeted drugs. As 

of now, Oncobox offers the most comprehensive genetic molecular diagnostics platform, all built 

and based on three “pillars”.

Oncobox offers several advantages over other cancer molecular diagnostics solutions available on 

the market.

Oncobox analyzes full tumor exome DNA and RNA profiles, rather than 
focusing on selective gene panels, as in most other tests. For detection 
of mutations, the whole fraction of protein-coding DNA is examined. 
RNA sequencing is used to evaluate gene expression, which is the 
gold standard approach, in terms of quality and accuracy of the data.

Oncobox determines the activities of intracellular molecular 
pathways in an individual tumor, which allows for the ranking 
of over 160 cancer drugs. To date, there is no other molecular 
diagnostics platform that can achieve such results.

Molecular diagnostics

Oncobox benefits

MORE DATA 

SIGNALING PATHWAYS  ANALYSIS



INTELLIGENT ANALYSIS SYSTEM
Oncobox uses original bioinformatic algorithms in order to build 
a personalized drug ranking, considering both signaling pathways 
activation, and integrated genomic and transcriptomic data, on the 
presence of drug molecular targets in a particular tumor.

THE TEST ALWAYS GIVES USEFUL RESULTS 
Oncobox allows for choosing a personalized treatment in each and 
every case; the results are never “empty”, as is the case with most 

other tests when no suitable targets are identified.

ACCURATE AND COMPREHENSIVE DATA 
Oncobox provides an oncologist with the most comprehensive 
molecular genetic characteristics of the tumor needed to select a 
treatment; a personalized drug ranking, all coding DNA mutations 
detected, key immunohistochemical markers identified, and gene 
activity analyzed at the RNA level - this is what the modern “gold 
standard” of molecular research in clinical oncology looks like.

Slices from paraffin blocks (fragments of a tumor removed during surgery or biopsy, fixed with 

formalin, and embedded in paraffin) serve as material for analysis. The accuracy of the study 

depends on the proportion of tumor cells in a sample; it is preferable that it be at least 50%. It is 

also preferable to provide histological preparations (slides) corresponding to the blocks, for the 

pathologist to assess the proportion of tumor cells.

The accuracy of the Oncobox test depends upon the number of lines of therapy between obtaining 

the material, and the current state. Recently obtained samples should be used, when possible.

As a rule, an Oncobox test takes no more than 30 calendar days. However, additional time may be 

required if the biomaterial has been poorly preserved.

Oncobox report
A report containing a list of drugs is compiled as a result of the study, ranked by the degree of 

expected effectiveness against the given tumor. The report provides a list of mutations detected 

with the whole-exome analysis, proven or suspected clinical significance, and the results of 

additional IHC tests (if required). The report is supplemented further by a brief review of the results 

of clinical trials of drugs investigated in similar patient cohorts.

An example of an Oncobox test report can be found at www.oncobox.com.

Sample requirements



Artificial Intelligence
The Oncobox platform uses machine learning methods in order to increase the accuracy of 

molecular diagnostics. This is achieved thanks to the accumulation of molecular data, and the 

corresponding results of the use of targeted therapies. Thus, the system improves and, over time, 

increases the accuracy of prediction for the effectiveness of treatment.

Results of the evaluation of Oncobox test effectiveness were presented at the 

annual meetings of the American Society of Clinical Oncology (ASCO) in 2017 

and 2019. Patients with metastatic solid tumors received targeted anticancer drugs, in accordance 

with the Oncobox personalized rankings. In these (and in subsequent studies, with a median 

follow-up of 6 months), disease control, according to the RECIST criteria, was achieved in 55-70% 

of cases. 

 
Oncobox’s platform is based on the research conducted by our scientific team, which includes top 

scientists. Over the past three years, more than 40 scholarly articles have been published in leading 

international journals in the field of oncology, and two clinical trials have been started and entered 

into the registry of the US National Institutes of Health. Works have been published in collaboration 

with organizations such as Stanford University; California University of Technology; Rutgers 

University; Tufts University; University of California Los Angeles; University of Zurich; University 

of Basel; Blokhin National Cancer Research Center; Rogachev National Center of Pediatric 

Hematology, Oncology, and Immunology; Sechenov First Moscow State Medical University; 

Mainz University; International Institute of Neurosurgery (Hannover). The full list of scientific 

papers by the Oncobox team, along with brief descriptions of the most important ones, 

is given www.oncobox.com.

Clinical trials results 

Scientific studies



Many doctors have used Oncobox reports to develop new, personalized treatment regimens, 
which would not have been possible using standard approaches.

How Oncobox works

A tumor sample (FFPE block or slices from FFPE block) 
is sent to the laboratory

 
The full DNA and RNA profile of the tumor is analyzed

The effects of more than 160 targeted drugs on the 
individual tumor are modeled 

The personalized drug ranking is compiled

The personalized treatment is chosen based on the report



The female patient was diagnosed with 
cancer at the age of 26. Within twelve years, 
she had undergone 6 operations; and 
then after yet another relapse, the tumor 
became inoperable. Over the next two 
years, several lines of chemotherapy and 
hormone therapy were administered, without 
response; further progression developed.

Based on the test results, a tyrosine kinase 
inhibitor, Sorafenib, was selected. In six 
months, partial tumor response was 
attained, but the drug was withdrawn, due 
to side effects. The next-best choice was 
Imatinib, and after another six months, 
the tumor contracted further, and optimal 
cytoreduction became possible. The patient 
is currently continuing Imatinib (already for 
three years), with good tolerance and no 
signs of relapse.

The 48-year-old male patient underwent 
lobectomy and 4 courses of adjuvant 
chemotherapy (Vinorelbine + Cisplatin). After 
eight months, brain metastases developed. 
Stereotactic radiotherapy was applied, after 
which he was given Ceritinib. After twenty-one 
months, progression in the brain was observed. 
In the following six months, 3 chemotherapy 
regimens and CyberKnife were tried; however, the 
patient’s condition deteriorated steadily, and lung 
metastases appeared.

CASE  1 - OVARIAN CANCER (GRANULOSE-CELL)

A combination regimen was worked 
out which included an ALK inhibitor, 
an angiogenesis inhibitor, and a taxane 
(Crizotinib + Bevacizumab + Docetaxel). 
Clinical improvement and a minor radiologic 
response were achieved, lasting twenty-two 
months.

In this 69-year-old female patient, 
panhysterectomy was performed, but after eight 
months, pelvic relapse developed. Cytoreductive 
surgery was attempted, as well as 6 courses of 
Paclitaxel and Cisplatin, but early relapse followed 
with peritoneal dissemination.

A new regimen was selected, combining 
three cytostatics and an angiogenesis 
inhibitor (Docetaxel + Carboplatin + 
Vinblastine + Bevacizumab). After only two 
cycles, complete tumor regression was 
achieved; the patient completed 6 cycles, 
and was observed for nine months without 
tumor progression.

This 80-year-old female patient presented with 
locally advanced gastroesophageal cancer, and 
was treated with induction chemotherapy (6 
cycles of FOLFOX/FLOT). The tumor showed 
little response, and the patient opted to proceed 
with surgical resection. To guide further therapy, 
Oncobox testing was performed.

Based on the molecular profile of the tumor, 
further chemotherapy was omitted; the test 
predicted high sensitivity to immunotherapy. 
The patient received 8 courses of 
Pembrolizumab, and is now disease-free for 
1.5 years.

CASE  2 -  LUNG CANCER (ADENOCARCINOMA, ALK-REARRANGED)

CASE  3 - ENDOMETRIAL CANCER

CASE  4 - GASTRIC CANCER

Real patient cases



Immunotherapy is one of the most promising and innovative approaches to the treatment of 

cancer. It is designed to stimulate the patient’s own immune system to destroy tumor cells. 

Immunotherapeutic drugs are monoclonal antibodies, which block specific receptors on the 

surface of tumor cells (PD-L1) or immune cells (PD-1, CTLA4) and, therefore, re-activate antitumor 

cytotoxic T-lymphocytes.

Currently, six immunotherapeutic antibodies are used in various tumors. 

Two PD-1 inhibitors: Nivolumab (Opdivo) and Pembrolizumab (Keytruda); three PD-L1 inhibitors: 

Atezolizumab (Tecentriq), Durvalumab (Imfinzi), and Avelumab (Bavencio); and a CTLA4 inhibitor: 

Ipilimumab (Yervoy).

To predict the effectiveness of anti-PD-1 / PD-L1 drugs, two tests have been developed: expression 

of PD-L1 protein (approved for the prescription of Keytruda in non-small cell lung cancer and 

bladder cancer) and microsatellite instability (for Opdivo and Keytruda in all solid tumors).

However, these tests are frequently deemed not accurate enough to predict the effectiveness of 

immunotherapeutic treatment. Oncobox considers the complexity of interactions between a tumor 

and the immune system more thoroughly, using several additional markers:

• Tumor mutational burden (TMB): the higher this is, the greater the likelihood that the immune 

system will recognize the tumor cell as foreign and attack it.

• Expression of CD8 gene: a marker of tumor-infiltrating cytotoxic T-lymphocytes.

• Expression of PD-L1: can be measured using the Oncobox test not only by 

immunohistochemistry, but also more accurately at the RNA level.

• To predict the effect of the CTLA4 inhibitor Ipilimumab (Yervoy), the Oncobox test measures 

both TMB and the expression of the CTLA4 protein in the tumor at the RNA level.

www.oncobox.com

hello@oncobox.com

340 S Lemon Ave, Office 6040, 

Walnut, CA, 91789

Immunotherapy biomarker

IMMUNOTHERAPEUTIC ANTIBODIES AND THE MARKERS OF THEIR EFFECTIVENESS


