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Purpose: In eukaryotic cells treated with chemotherapeutic drugs DNA double strand breaks 
(DSB) are the most severe form of DNA damage which usually leads to apoptotic cell death. 
Cytotoxic chemotherapy is still a mainstay of cancer therapy, but there are few established 
methods to individually predict efficacy and tolerability. In most regimens dosage is based 
on the body surface area, a dimension of little biological precision, and individual dose 
adaptions are usually performed by clinical guessing or in response to adverse events. This 
project sets out to examine biological parameters of cell damage.  

Methods: In particular, we measure DNA double strand breaks by an automated yH2AX 
assay applying the Aklides NUK® system. In preliminary work, PBMCs were stimulated with 
bendamustine or with rituximab, cyclophosphamide, doxorubicin, vincristine, and 
prednisone, the components of the R-CHOP protocol, to induce DSB.  

Results: There was no inter-individual correlation between drug dose and number of foci, 
whereas does titrations on the cells of each individual donor demonstrated a clear 
correlation between dose and yH2AX assay result.  

Conclusion: The lack of correlation across individuals between yH2AX foci and drug dosage 
based on standard calculation by body surface area suggests that standardized dosing of 
chemotherapeutic drugs based on gross physical determinants such as weight or body 
surface area does not correspond to the individual’s biological response and clinical effect. 
The future plan of this project is the replacement of standard dosage regimens by 
biologically based, real-time-adapted individual dosage in lymphoma to reduce toxicity while 
increasing therapeutic efficacy. 
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Purpose/Objectives: SCLC accounts for approximately 15% of newly diagnosed lung cancer 
cases, is driven by RB1 and TP53 lesions and represents the most aggressive pulmonary 
carcinoma. Current chemotherapies are initially effective in SCLC patients, however tumors 
rapidly reoccur and patients die within a few months. Results from KEYNOTE-028 revealed 
that PD-L1 positive late stage SCLC patients who received a human-ized monoclonal anti-PD-
1 antibody, showed 25% response rates. This finding is remarkable for SCLC, since targeted 
therapies for this tumor entity are rare. However, most SCLC patients harbor a primary 
resistance or acquire resistance during treatment by an immune suppressive 
microenvironment. Thus, there is a critical need to combine immune checkpoint inhibitors 
with other therapies to overcome these resistances.  

Materials/Methods: We implemented a combined therapy concept including anti-VEGF-A 
and anti-PD-L1 monoclonal antibodies in an autochthonous SCLC mouse model. As a read 
out, we used X-ray computed tomography, flow cytometry and end-point 
immunohistochemistry.  

Results: We found that combined anti-VEGF-A/anti-PD-L1 treatment synergistically 
improved overall survival, compared to monotherapies, and enhanced T cell infiltration into 
the tumor. Moreover, we identified in murine SCLC tumors which acquired resistance to 
anti-PD-L1, a significant increase in PD-1+/TIM-3+ exhausted CD4 and CD8 T-cells 
accompanied by significantly increased expression of Galectin-9, the major TIM-3 ligand, on 
TAMs. In addition, we observed a significantly enriched fraction of TAMs with a similar 
exhausted phenotype indicated by the expression of LAG-3 and CTLA-4 upon acquired 
resistance to PD-L1 blockade. Importantly, the exhaustion of T-cells and TAMs was reverted 


