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maintrac® 

When, What and Why ? 

Liquid biopsy on vital circulating tumor cells  
 
 

CETC/CTCs as a monitoring tool 



Monitoring your cancer patient 

S  Tumour heterogeneity that enables malignant progression by evolutionary 
selection is a major challenge 

S  Tumour heterogeneity is also a major cause of  emerging resistance during cancer 
treatment 

S  Circulating markers and especially circulating tumour cells (CETC/CTCs) give 
us an insight into these issues  

S  Disease progression and increased risk of  disease recurrence is at the heart of  
early diagnosis and treatment  

S  To improve Quality of  Life 

S  To improve Overall Outcome 

S  To improve cost effectiveness of  treatment 



. 



Circulating “Biomarkers” 

S  Whole Cells 

S  Cell Fragments 

S  Circulating Tumour DNA 

S  Free DNA 

S  RNA, various 

S  Proteins 

S  Exosomes 

S  Immune Markers 

S  Lipids 

S  Specific Cancer Markers 

The Role of Circulating Biomarkers in the Early Diagnosis of Ovarian Cancer 
By Ece Gumusoglu and Tuba Gunel 2018 DOI: 10.5772/intechopen.75484 
 
Friend, Stiebing. Profiling Circulating Tumor Cells and cfDNA in….. 
British JoCancer 2021 



Circulating “Biomarkers” 

1.  Circulating Biomarkers as diagnostics in cancer 

2.  Circulating Biomarkers as prognosticator 

3.  Circulating Biomarkers as predictive marker 

4.  Circulating Biomarkers as an assessment for treatment outcomes 

S  Jones R, Brown J, Circulating Biomarkers in Cancer Care. What possible use? 
Practical Laboratory Medicine April 2017 

 



Issues about “Whole Tumour Cells” 

S  “Needle in the haystack” 

S  Identification 
S  Surface markers 

S  Size 

S  Microscopic live and dead cells 

S  Isolation 
S  Enrichment methods 

S  Filtration 

S  Others 

S  Non-enrichment methods 



Mechanical separation/enrichment Imaging 

HEA 

Maintrac 

Chemosensitivity Testing 

CTC Isolation 

RGCC ScreenCell 

C-DNA 
mRNA 

Live Cells Tu Spheres 



Issues about “Whole and Live 
Tumour Cells” 

S  Sensitivity 

S  Specificity 

S  Correlation with Outcomes 
S  maintrac® 

S  Recently completed data analysis of  15 year data collection 
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maintrac® 

S  Maintrac is an imaging analysis from peripheral blood and 
has demonstrated high sensitivity in detecting and 
enumerating CETC/CTCs. Results of  preclinical and clinical 
studies have been presented in high impact journals and also 
at national and international cancer conferences, including 
ASCO, ESMO, SABM 



WHEN and WHAT and WHY  
maintrac® tests 

S  Scenarios in the continuum of  the cancer journey 

S  1. pre- and post-surgical treatment for primary tumours 

S  2. long term monitoring and DRiP test 

S  3. end of  treatment cycle 

S  4. first diagnosis of  metastatic disease 

S  5. monitoring and treatment selection 

S  6. How and when to use cell surface markers 

S  7. How and when to use chemosensitivity testing 

S  8. How and when to use maintrac® testing in advanced 
metastatic disease and compromised patients 



maintrac® 
Test Selection 

S  1. Pre- and post- surgical treatment for primary tumours 
S  Test 

S  CTC count 

S  Times and frequencies 
S  Before surgery as a baseline 

S  After surgery (2-4 weeks, depending on extent of  surgery) 

S  Theil G et al. Review. Position of  Circulating Tumour Cells in the Clinical 
Routine in Prostate Cancer and Breast Cancer Patients. Cancers  2020,12,3782  

S  Lab Pachmann: In House Data 



maintrac® 
Test Selection 

S  2. Long term monitoring and DRiP 
S  Test 

S  CTC count 

S  Times and frequencies 
S  3 monthly for first 2 years 

S  6 monthly if  count is low and stable 

S  Theil G et al. Review. Position of  Circulating Tumour Cells in the Clinical 
Routine in Prostate Cancer and Breast Cancer Patients. Cancers  2020,12,3782  

S  Lab Pachmann: In House Data 



Colon Cancer – non metastatic 
relapse free survival 
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Colon Cancer – all stages at diagnosis 
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Colon Cancer non-metastatic at diagnosis 
 biological therapies 
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BC on SERM therapy 
increase in CTCs in 38 % 
decrease  in CTCs in 62 % 

 
decrease in CTCs = no recurrence during 15 years 

increase in CTCs = median survival time 1.58 years 



maintrac® 
Test Selection 

S  3. Monitoring at the end of  treatment cycle. Example ER+ 
Breast Cancer after 5 years of  Treatment 
S  Test 

S  CTC count 

S  Time  
S  Before stop or switch to other therapies 

S  4 weeks after stop or switch to other therapies 

S  JCancerResClinOncol 2010: PachmannK,CamaraO,KohlhaseA, RabensteinC, et al 
Assessing the efficacy of  targeted therapy using circulating epithelial tumour cells (CETC): the example 
of  SERM therapy monitoring as a unique tool to individualise therapy 



maintrac® 
Test Selection 

S  4. First diagnosis of  metastatic disease development 
S  CTC count 

S  Plus 
S  Activity markers 

S  Ki67, TUNEL assay, Sphere development 

S  Chemosensitivity 

S  Cytotoxicity assay to proposed and other treatments 

S  Chemosensitivity Testing of  CETC in Vitro. Correlation to 
in vivo. J of  CancerTherapy 2013 



TUNEL Assay 

S  TUNEL 
S  Terminal deoxynucleotidyl transferase (TdT) dUTP Nick-End Labeling 

S  Detecting Apoptotic Cells 
S  Undergoing DNA degradation during the late stages of  apoptosis 

S  Detection of  apoptosis by TUNEL Assay 
Kyrylkova K et al. Methods Mol Biol 2012 



maintrac® 
Test Selection 

S  5. Monitoring and treatment selection 
S  Test 

S  CTC count 

S  Cell surface and activity markers 

S  ER, AR, PSA, pd-L1, ki67 etc 

S  Time 
S  3 monthly and/or at the end of  a treatment cycle 

S  2008. Monitoring CTCs in Adjuvant Chemotherapy in BC. Indicator for risk of  
early relapse. J Clin Oncol 2008.pdf  



maintrac® 
Test Selection 

S  6. Cell surface markers 

S  Test 
S  Receptors 

S  Estrogen, Androgen and others 

S  Proteins 
S  EGFR, pd-L1, PSA and others 

S  Sugars 

S  Coagulation and Inflammatory markers 

S  Time 
S  Dependent on clinical circumstances 



DOWNSTREAM ANALYSIS  

S  ER, PR, AR,  

S  Her2/Neu 

S  IGFR 

S  PSA 

S  PSMA  

S  c-Kit 

S  ...pdL1,p53 

S  Stemcell Markers 

S  Activation Markers, ki67 

IHC, FISH, PCR, qPCR, Mutation Analysis 

EpCAM	 Ki-67	 merge	 merge	
A)	

B)	

EpCAM	 EGFR	 merge	 merge	

EpCAM	 B7-H3	 merge	 merge	
C)	

D)	



maintrac® 
Test Selection 

S  7. How and when to use chemosensitivity test 
S  Discussion of  test methods 

S  Time 
S  Pre treatment 

S  2-6 weeks post individual cytotoxic treatment 

S  2013. Chemosensitivity Testing of  CTCs. Journal of  Cancer 
Therapy 2013 



Chemo-
sensitivity 
J Cancer Therapy 2013, 
4:597-605  

 

Chemosensitivity Testing of  
Circulating Epithelial Tumor 
Cells (CETC) in Vitro: 
Correlation to in Vivo 
Sensitivity and Clinical 
Outcome.  



t=1 hr. t=3,5 hrs. t=7 hrs. t=10,5 hrs. 

Docetaxel 

Epirubicin 

Mafosfamid 

Cell decay of  CTCs 

over time in the presence of  a drug 



Pre and post  
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 B17/Amygdalin/Laetril
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(Chemosensitivity) 

To    IV  BOTANICAL MEDICINES 



maintrac® 
Test Selection 

S  7. maintrac® CETC/CTC testing in advanced metastatic 
disease 
S  Resistance development 

S  Seeding and recruiting of  cells 

S  De-differentiation 

S  Test Selection 
S  CTC count 

S  Tumour Spheres,  

S  Chemosensitivities on CTCs and Tumour Spheres 

S  HERE:  references of  publications 



EpCAM expression  
in tumor spheres 

PE-CD	24 merge FITC-EpCAM 

PE-CD 44 merge FITC-EpCAM 

ALDH1 Control ALDH Test 

Stem cell marker expression  
in tumor spheres 



Maintrac®  

S  Highlights of maintrac CTC technology are  

S  Monitoring: the success of  maintenance therapy in breast cancer and course of  the disease can be monitored in real-time during 
therapy applied every three to six months.   
Increasing cell counts are early indicators for relapse and need for change of  medication; 

S  Treatment decision: supporting a decision on continuation of  the maintenance/hormone therapy in breast cancer at the end of  
the therapy, if  cell counts are increasing, then restart therapy;  

S  High sensitivity: CTCs are also detectable in primary cancer patients not only metastasized patients;  

S  Clinical proof: with more than 600 patients analysed in 13 clinical trials with focus on breast cancer. More than 280 patients were 
monitored during maintenance therapy (Tamoxifen, Trastuzumab) and after the end of  the therapy. Increasing cells can predict 
very early the failure of  the therapy, so that therapy can be either changed or restarted;  

S  Therapy optimization: Characterization of  CTC to stratify therapy even when biopsy is not possible 

S  Experience: up to now more than 80.000 (clinical samples analysed from all over the world;  

S  High Throughput: scale-up capacities are available through development of  a high throughput maintrac-AUTO CTC analyser 
using 96 well plates, will achieve more than 400 samples per day; a benchtop maintrac-Auto CTC analyser is projected; 

S  Scientific Credibility: accepted scientific reputation acknowledged in several peer reviewed journals. Several prizes including 
poster prizes (DGHO 2013), oral presentation awards (COSA 2014) prove the scientific excellence. 



WHEN and WHAT and WHY  
maintrac® tests 

S  Scenarios in the continuum of  the cancer journey 

S  1. pre- and post-surgical treatment for primary tumours 

S  2. long term monitoring and DRiP test 

S  3. end of  treatment cycle 

S  4. first diagnosis of  metastatic disease 

S  5. monitoring and treatment selection 

S  6. How and when to use cell surface markers 

S  7. How and when to use chemosensitivity testing 

S  8. How and when to use maintrac® testing in advanced 
metastatic disease and compromised patients 




