
Circulating Tumor Cells   
Interpretation of Cell Numbers



Neoadjuvant Therapy  
the tumor has not yet been removed; therapy is applied primarily to reduce the size of the tumor. 

Decrease in Cell Numbers

Neoadjuvant Chemotherapy 

Initially there is usually a rapid reduction in the number of peripherally circulating tumor cells.  

However, if the tumor tissue disintegrates, this can result in a massive increase in the number of circulating  
epithelial tumor cells (release of CETCs from the shrinking tumor even if pathologic complete remission  

is achieved). Therapy should be continued until a reduction of CETCs is achieved again, possibly also  

postoperatively.

Neoadjuvant Endocrine Treatment

A slow, continuous decrease in the number of cells can frequently be monitored over a longer period of time. A 

release of CETCs is usually not observed. Otherwise the same principles as above are valid.

Increase in Cell Numbers

Neoadjuvant Chemotherapy 

The disintegration of tumor tissue often leads to a massive increase in the number of cells (release of CETCs 

from the shrinking tumor even if pathologic complete remission is achieved). In this case, therapy should  

be modified until a decrease in CETCs is visible. The number of cells should be further monitored in the  

postoperative situation..

Neoadjuvant Endocrine Treatment

A slow, continuous increase in cell numbers over a period of time indicates ineffectiveness of therapy. The treatment 

should be modified until a decrease in CETCs is visible. The number of cells should be further monitored in the 

postoperative situation.

Increasing number of circulating tumor cells
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Constant numbers of circulating tumor cells
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Decreasing numbers of circulating tumor cells
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*Explanation
 CETC = circulating epithelial tumor cells

Typical Cell Number Dynamics

Neoadjuvant Therapy
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Individual Cell Numbers

The total number of circulating tumor cells 

can differ significantly from patient to 

patient. 

Basic Values 

The first measurement always serves as 

a basic value. This number has usually no 

prognostic relevance. 

 

Threshold

Maintrac uses no specified threshold when 

determining the number of CETCs. Studies 

have shown that even small tumors may 

have a high number of CETCs that are 

released into the bloodstream and vice versa. 



Adjuvant Therapy 
 
is applied after complete surgical excision of the primary tumor with no evidence of metastases found by  
imaging techniques.

Decrease in Cell Numbers
Adjuvant Chemotherapy

A decrease in the number of CETCs usually occurs after the first 1–2 cycles. The number of cells should further  
decrease until the end of chemotherapy (decrease  by factor 10 or two times in succession)  
or remain low. This correlates with a favorable course of disease (90–95% breast cancer patients  
are recurrence-free 4–5 years after treatment).

However, if the number of circulating epithelial tumor cells increases again after the first cycles  
until the end of therapy, this indicates an unfavorable prognosis and a change in therapy should be considered. 
Even if the treatment is successful, sometimes no CETCs can be detected throughout and several weeks after  
therapy. Where appropriate, the efficient therapy should be continued.

Adjuvant Endocrine Treatment

During adjuvant endocrine treatment there is often a slow, continuous decrease in the number of cells  
can frequently be monitored over a long period of time (years). CETCs are usually not completely 
eliminated, but become quiescent (dormancy). A continuation of therapy is recommended. 

Throughout anti-hormonal therapy heavy fluctuations of cell numbers may occur in some patients due to patient’s  
compliance. Regular intake is recommended  to be checked as these patients may particularly benefit from 
antihormonal therapy.
 
In premenopausal patients, several recent studies from 2016 have shown that  pituitary blockade with  
gonadotropin-releasing hormone (GnRH) analogues can lead to insufficient estrogen suppression. This may  
also be a reason for the heavy fluctuations in cell numbers.

Constant Cell Numbers
Adjuvant Chemotherapy

Although, in some cases, CETCs (mainly in estrogen-receptor positive tumors) may not respond to  
chemotherapy, they have a low growth tendency, which correlates with a favorable course of disease.

Adjuvant Endocrine Treatment

Under adjuvant endocrine treatment cell numbers can remain constant even over years. This is associated  
with a good prognosis. 

Increase in Cell Numbers 
Adjuvant Chemotherapy

If cell numbers continuously increase in spite of adjuvant therapy or reincrease after an initial  
decrease, this indicates that therapy is not or no longer effective. Without a change in therapy, this 
correlates with an unfavorable course of disease. Treatment should be changed (possibly after testing the  
cytotoxic efficiency of the drugs). If there is an increase in cell numbers by a factor of at least 10, recurrences occur 
in 65–70% of breast cancer patients within the first 5–6 years.

Adjuvant Endocrine Treatment

A slow, continuous increase in cell numbers over a long period of time indicates a lack of therapy efficacy. Treatment 
should be changed (e.g., from tamoxifen to aromatase inhibitors, or vice versa).

Adjuvant Therapy
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Typical vital and dead cells from a patient sample:

Vital tumor cells are stained green. Dead tumor cells are additionally stained red.



Metastatic Situation
many small and/or large foci are already present. 

Decrease in Cell Numbers
As soon as cell numbers decrease in conjunction with a reduction of the metastases, the therapy is effective.  
However, if the therapy results in the destruction of the  tumor tissue, surviving cells can be  
washed out. Although the tumor (metastases) shrinks, there may be an increase in the number of tumor cells in 
blood. Therapy should be continued until there is a renewed decrease in cell numbers.

If CETCs decrease but the metastases remain unaltered, or even continue to grow, this indicates  
that the concentration of the drug in blood is sufficiently high and the circulating tumors cells respond  
to therapy. However, a high intratumoral pressure in the tumor/metastasis may avert a sufficiently  
high concentration of the medication. This is the most frequent reason for therapy failure.

A sudden decrease in cell numbers without or shortly after treatment can be a sign that an indication that the 
CETCs remigrate into the metastases (self-seeding). In short-term surveillance, a rapid rerise of CETC numbers is 
almost always observed. Further diagnostic measures are recommended.

Constant Cell Numbers
If cell numbers in the metastatic situation remain unchanged, metastases stay stable. This situation can be achieved 
with metronomic therapy.

Increase in Cell Numbers
Whenever cell numbers increase prior to the expansion of metastases, therapy is not effective  
and should be changed after sensitivity testing of the drugs. If there is a massive increase in cell  
numbers due to CETC washout and simultaneous reduction of the size of metastases, therapy should be continued 
until also a decrease in cells numbers in blood is achieved.

If cell numbers remain permanently high (> 5,000 cells/ml), continuous monitoring by imaging techniques is 
recommended, also in cases with a decrease in cell numbers.

No Epithelial Cells Detectable
In some cases, CETCs are no longer detectable in patients with advanced metastasis. The CETCs are dedifferentiated 
and do not hold the epithelial antigen.

Note on blood sample collection

Post-surgery
Please wait at least 2 weeks before blood sampling, as an additional washout of normal epithelial 
cells may occur as a result of surgery, which will normally be eliminated without therapy.

During chemotherapy
Please do not collect blood right after drug administration. The only exception is if preliminary findings  
are available and the efficacy of therapy shall be tested directly. Otherwise, blood sampling should be  
performed at least two weeks later.

During hormonal or maintenance therapy
Blood sampling is possible at all times.

Metastatic Situation
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In order to send us samples, please follow the instructions for shipping:

1. Please �ll in the complete lab request form
2. Put 2x7,5ml EDTA tubes (or 3x5 ml) into a primary bag with absorbent material
3. Put the primary bag into a secondary bag or box
4. Put the �lled in lab request form into the secondary bag or box
4. Mark with "EXEMPT HUMAN SPECIMEN" or use the return label and resend to 
our lab via DHL, FedEx or similar.

There is no need to ice. Please make sure the package sent by an ND or MD to 
reach the lab within a maximum of 72h after blood withdrawing.

Address:
Laboratory Dr. Pachmann
Kurpromenade 2
95448 Bayreuth
Germany

You will also �nd the address at the return label.
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In association with  
Transfusion Medicine Center  
Bayreuth (TZB)

Kurpromenade 2 
95448 Bayreuth, Germany
Phone: +49 (0) 921  730052
mail@simfo.com 
www.simfo.com

Specialized Medical Laboratory  
Dr. Pachmann 
Kurpromenade 2 
95448 Bayreuth, Germany
Phone: +49 (0) 921  850200

Since 2005, maintrac is performed by the 
DIN EN ISO 15189 accredited specialized 
medical laboratory Dr. Pachmann.

Specialized immunology
Research and Development GmbH


