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Tumor burden and response to therapy are presently assessed by the Response 

Evaluation Criteria In Solid Tumors (RECIST), a standardized method for determining 

therapeutic response to anticancer therapy using imaging-driven measurements of 

lesion size. This is often accompanied by blood-based test of protein biomarkers, such 

as CEA in colorectal cancer and CA125 in ovarian cancers [1, 2].  

The introduction of RECIST in clinical trials and daily clinical practice represented an 

historical step forward when it was implemented almost two decades ago [3]. More 

recently, advances in anti-cancer therapies and biological understanding of cancer 

have highlighted limitations of RECIST to assess drug response and sparked the 

pursuit of new methodologies to measure tumor burden. New standards are already 

being used in certain settings such as PET-TC to assess response in lymphoma, 

modified RECIST criteria in gastrointestinal stromal tumors, immunological criteria for 

immunotherapy or morphological response for antiangiogenic drugs [4-6]. In essence, 

what clinicians and patients seek is a method to assess whether drug administration is 

effective on tumor cells, how long it takes to do so and when it stops working.  In 

addition, it would be preferable to continuously monitor therapeutic response, rather 

than wait for imaging assessments that are performed several weeks (sometimes 

months) after initiation of therapy. 

In the current issue, Tie et al explore the potential of circulating tumor DNA in 

evaluating tumour burden and monitoring/predicting response to chemotherapy at an 

early stage of treatment [7]. Their study is based on previous evidences that tumor-

derived DNA is shed into the bloodstream by cancer cell [8]. Although the presence of 

circulating tumor DNA in the blood of patients has been known for decades, only recent 

advances in genomics allowed the detection and quantification of cancer-related 

molecular alterations with high specificity and sensitivity [9, 10]. 
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Using colorectal cancer as a model system, the study started by identifying tumor-

specific somatic variants (mutations) in tissue specimens obtained at diagnosis, and 

exploiting these to monitor tumor burden non-invasively in the blood. The authors 

sequenced a panel of 15 genes frequently mutated in mCRC, and at least one mutation 

was identified in the tumor tissue of 98% of the cases.  The study shows a sensitivity of 

basal ctDNA detection as high as 92%, and a close correlation between ctDNA 

quantification and initial tumor burden assessed by CT-scan. Next, the authors 

analysed outlier patients in which ctDNA did not correlate with tumor burden as 

assessed by RECIST criteria. They found a false positive and a false negative case, in 

which CT-scan failed to truly express the real load of the tumor. This evidence, albeit 

limited to a few cases, suggests that ctDNA may prove superior to RECIST criteria 

when it comes to assess tumor burden. The study also confirms earlier observations 

that ctDNA is superior to CEA as a blood marker of tumor load. This is likely due to fact 

that somatic genomic variants in oncogenes and tumor suppressor genes are tumor-

specific and to the fact that ctDNA has a shorter half-life than CEA. 

Up until this point the findings are not novel, as previous studies have highlighted that 

somatic mutations can be used to monitor tumour burden in colorectal and other 

cancer types [8, 11]. Rapid increases in ctDNA levels are also known to correlate with 

disease progression and declines in ctDNA levels with successful pharmacological or 

surgical treatment [11-14].  

The innovative section and the central finding of the current report is the evidence that 

the modulation of cancer mutations levels in circulating free DNA appears to anticipate 

response to therapy assessed by the classical RECIST criteria (Figure 1). Tie et al 

report a correlation between changes in cfDNA mutation levels after one cycle of 

chemotherapy and response by RECIST criteria 8-12 weeks after the onset of therapy, 

and more importantly a trend toward a correlation between changes in ctDNA and 

progression free survival (PFS). Interestingly, although very early changes (d+3) in 

ctDNA did not correlate with response, a spike in ctDNA was observed in 3 patients 

with a striking response, suggesting that early changes in mutational loads in plasma 

may reflect DNA release into the bloodstream and may be a used to identify the best 

responders.  

A test that anticipates response to a given drug early during the course of treatment 

without having to wait for image changes in the CT-scan weeks after the onset of 

therapy, potentially allows for an early switch in treatment, avoiding unnecessary side 

effects, enhancing efficacy and minimizing costs. Moreover, recent evidence shows 
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that early tumor shrinkage (ETS) in the treatment of metastatic colorectal cancer 

correlates with longer survival. 

 

What are the implications of this work? The encouraging results in this paper support 

the use of ctDNA as an early indicator of tumor response in metastatic colorectal 

cancer patients. However, given the small size of the cohort, these data should be 

viewed as hypothesis-generating and must be replicated in the context of large clinical 

trials to show a clinically and statistically significant impact on survival of patients. From 

a methodological standpoint, the approach is relatively easy to translate in daily clinical 

practice. The approach requires availability of tumor-tissue (surgery or biopsy) to 

identify patient specific mutations. While this is rarely a limitation for colorectal cancer 

patients, in other tumor types such as lung tumors access to lesions is more difficult 

and may sometimes be a limitation.   

The idea of assessing response to treatment in cancer patients using mutation levels is 

reminiscent of the use of viral load to monitor therapy response in HIV patients. Will 

ctDNA substitute RECIST in a near future? A number of reasons suggest that imaging 

will always be necessary to evaluate the site of metastatic disease, the resectability of 

tumoral lesions or the clinical compromise of adjacent anatomic structures. Therefore 

ctDNA and RECIST assessment will likely complement each other, and together with 

other methods (i.e., functional imaging) will define new integrated standards for 

evaluation of therapy in oncology. As highlighted by this study, the opportunities offered 

by circulating free tumour DNA are only starting to be explored but is already clear that 

liquid biopsies are here to stay and will become a central asset in the management of 

cancer patients. 

Funding: Associazione Italiana per la Ricerca sul Cancro (AIRC) IG grant no. 12812 

(A.B.); AIRC 2010 Special Program Molecular Clinical Oncology 5 per mille, project no. 

9970 (A.B.); FPRC 5 per mille 2010 and 2011 Ministero della Salute (A.B.); Ministero 

dell‘Istruzione, dell‘Università e della Ricerca, progetto PRIN (A.B). RD12/0036/0051, 

PI12/00989, PI12/00680, PT13/0010/0005 and 2014 SGR 740 grants and by the Xarxa 

de Banc de Tumors de Catalunya (C.M.) 

 

Disclosure: The authors have declared no conflicts of interest.’   

 



4 
 

REFERENCES 

1. Engelen MJ, de Bruijn HW, Hollema H et al. Serum CA 125, carcinoembryonic antigen, 
and CA 19-9 as tumor markers in borderline ovarian tumors. Gynecol Oncol 2000; 78: 16-20. 
2. McKeown E, Nelson DW, Johnson EK et al. Current approaches and challenges for 
monitoring treatment response in colon and rectal cancer. J Cancer 2014; 5: 31-43. 
3. Eisenhauer EA, Therasse P, Bogaerts J et al. New response evaluation criteria in solid 
tumours: revised RECIST guideline (version 1.1). Eur J Cancer 2009; 45: 228-247. 
4. Cheson BD, Fisher RI, Barrington SF et al. Recommendations for initial evaluation, 
staging, and response assessment of Hodgkin and non-Hodgkin lymphoma: the Lugano 
classification. J Clin Oncol 2014; 32: 3059-3068. 
5. Wolchok JD, Hoos A, O'Day S et al. Guidelines for the evaluation of immune therapy 
activity in solid tumors: immune-related response criteria. Clin Cancer Res 2009; 15: 7412-
7420. 
6. Chun YS, Vauthey JN, Boonsirikamchai P et al. Association of computed tomography 
morphologic criteria with pathologic response and survival in patients treated with 
bevacizumab for colorectal liver metastases. JAMA 2009; 302: 2338-2344. 
7. Tie J, Kinde I, Wang Y et al. Circulating Tumor DNA as an Early Marker of Therapeutic 
Response in Patients with Metastatic Colorectal Cancer. Ann Oncol 2015. 
8. Bettegowda C, Sausen M, Leary RJ et al. Detection of circulating tumor DNA in early- 
and late-stage human malignancies. Sci Transl Med 2014; 6: 224ra224. 
9. Diaz LA, Bardelli A. Liquid biopsies: genotyping circulating tumor DNA. J Clin Oncol 
2014; 32: 579-586. 
10. Siravegna G, Bardelli A. Genotyping cell-free tumor DNA in the blood to detect residual 
disease and drug resistance. Genome Biol 2014; 15: 449. 
11. Diehl F, Schmidt K, Choti MA et al. Circulating mutant DNA to assess tumor dynamics. 
Nat Med 2008; 14: 985-990. 
12. Diaz LA, Williams RT, Wu J et al. The molecular evolution of acquired resistance to 
targeted EGFR blockade in colorectal cancers. Nature 2012; 486: 537-540. 
13. Misale S, Yaeger R, Hobor S et al. Emergence of KRAS mutations and acquired 
resistance to anti-EGFR therapy in colorectal cancer. Nature 2012; 486: 532-536. 
14. Beaver JA, Jelovac D, Balukrishna S et al. Detection of Cancer DNA in Plasma of Early 
Stage Breast Cancer Patients. Clin Cancer Res 2014. 

 



0

10

20

30

40

50

60

0

100

200

300

400

500

600

700

800

900

Treatment cycles 

M
ut

at
ed

 a
lle

le
s 

(%
) 

CE
A 

(n
g/

m
l) 

CEA

ctDNA mutation in plasma

Response by 
RECIST (CT scan) 

Molecular 
response by 
liquid biopsy 

Blood draws (ctDNA) 

Tumor burden  

1 3 2 4 5 6 7 


