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The widespread adoption of circulating tumor DNA

(ctDNA) liquid biopsy in oncology clinical practice has

resulted in major shifts in treatment paradigms.1 Several

ongoing clinical studies have been designed to expand the

scope of ctDNA-informed treatment decisions in gas-

trointestinal (GI) cancers.1,2

Although expansion of ctDNA-based treatment deci-

sions is a necessary advancement in cancer care, it is

crucial to understand the limitations of this test and thereby

the clinical situations in which ctDNA liquid biopsy may

not be entirely reliable. A growing body of evidence shows

the interaction of tumor type, tumor burden, and site of

metastases on the amount of ctDNA detected in the blood.

Specifically, ctDNA is often undetected in primary muci-

nous GI tumors, a histology frequently associated with

peritoneal carcinomatosis.3 In addition, studies exclusively

consisting of patients with either gastric or colon cancer

have shown that ctDNA is either undetected or detected at

extremely low levels in patients with peritoneal carcino-

matosis (PC).4,5 Since PC is a common form of metastasis

in GI malignancies and certain aspects of PC pathophysi-

ology are shared across the different GI primary cancers,

we evaluated the phenomenon that PC of GI origin may be

associated with lower ctDNA levels.

Our study of 279 patients with stages 2–4 GI malig-

nancies found that the amount of plasma ctDNA is

significantly lower in GI malignancies with PC than in

visceral metastases.6 The significance of this observation is

further enhanced by the fact that the majority of the

patients in this study had large volume of peritoneal dis-

ease burden, with an average of six intrabdominal regions

involved. We also found that plasma ctDNA next-genera-

tion sequencing (NGS) showed fewer genomic alterations

in patients with GI PC than tissue analysis, with a con-

cordance rate of merely 18%.6

These observations underscore the important biologic

differences in the shedding and transport of ctDNA

between PC and visceral metastasis. Detection of ctDNA is

affected by the anatomy of the peritoneum and peritoneal

fluid transport, as well as by the histology of tumors that

have a predilection to metastasize to the peritoneum.

Specifically, the physical separation of the peritoneal cav-

ity and systemic circulation by the blood-peritoneal barrier

and the poor vascularization of peritoneal metastasis result

in decreased access of ctDNA to systemic circulation.7

In patients with PC, the common indications for ctDNA

testing to detect actionable genomic alterations and the

evaluation of treatment responses should be used and

interpreted with caution. Although, molecular residual

disease was beyond the scope of our study, it is reasonable

to extrapolate, both based on the findings from our study

and others, that a negative ctDNA testing to detect

molecular residual disease in tumors with

increased predilection for PC should be interpreted with

high-degree of suspicion because they may repre-

sent a false-negative result. A recent study of a tumor-

informed assay (SignateraTM, Natera, Austin, TX) pub-

lished by our group showed that ctDNA was detected in

only 53% of the patients with PC.8

Although advances to improve the sensitivity of ctDNA

detection such as DNA methylation markers may improve

detection, the fundamental anatomic and pathologic
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differences in PC will continue to be a challenge. These

challenges offer a rich opportunity to explore other liquid

biopsy approaches, such as exosome-based liquid biopsy,

that may be more reliable than ctDNA in PC.9 The role of

exosomes in cancer growth and metastasis is now well-

recognized due to the growing body of evidence demon-

strating the effects of exosomes in creating a premetastatic

niche and cancer progression. The stability of exosomes

and the rich information carried by these nanovesicles

make them an ideal target for liquid biopsy. An initial

study by our group has shown that the plasma exosome-

gene signature is able to detect PC 100% of the time (un-

published). Further validation studies in prospective cohort

of patients are currently underway to confirm the results of

our initial observation. Hence, simultaneous efforts to

improve the sensitivity of ctDNA together with deep

exploration of alternate, more sophisticated liquid biopsies

such as exosomes will help continue to move the field

forward with the ultimate goal of assisting physicians

make customized, risk-adjusted treatment decisions with

confidence.
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