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Esophageal adenocarcinoma (EAC) is the main histologic type of esophageal cancer in the 

West with an estimated incidence of 52,000 cases worldwide in 2012.1 Mathematical models 

predict a continued increase in EAC incidence with a near doubling of mortality in the 

United States between 2011 and 2030 compared to the previous 20 years.2 Over 40 % of 

patients with EAC are diagnosed after the disease has metastasized, which translates to 

dismal survival.3 Hope lies in the fact that the cancer can be reliably cured when detected 

early and if detected at a mucosal stage, it can even be treated endoscopically .4 Moreover, 

advances in endoscopic eradication therapy for dysplastic Barrett’s esophagus (BE) now 

make it possible to prevent the development of this cancer.5,6 Early detection of EAC and/or 

its prevention by endoscopic eradication therapy will have significant impact in reducing the 

mortality from this lethal disease only if effective mass screening and surveillance programs 

can be developed.

Most, if not all EAC is thought to arise from BE. Recent evidence suggests that surveillance 

following a diagnosis of BE is associated with detection of earlier stage EAC and a modest 

survival benefit.7 Up to 5.6% of the adult US population are estimated to have BE but very 

few are diagnosed.8 The reasons are many: the current standard screening technique, sedated 

endoscopy, is invasive and expensive and therefore recommended only for selected 

gastroesophageal reflux disease (GERD) patients with multiple risk factors for BE.9,10 The 

limitations are evident, as a GERD based strategy will fail in the 40% of EAC patients who 

do not have any prior reflux symptoms.11 Moreover, patients and primary care physicians 

are reluctant to undergo endoscopy, especially when GERD symptoms are well controlled. 

Hence, the diagnosis of BE is made prior to cancer diagnosis in less than 10% of EAC cases.
12 Therefore, a need exists for a safe, effective, acceptable, nonendoscopic screening 

method, which can be applied for large scale mass screening of BE.

Numerous alternatives to sedated endoscopy for BE screening are intensely being 

investigated (figure 1). This issue of Clinical Gastroenterology and Hepatology reports on 
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two such techniques, a new disposable transnasal video capsule, EG scan13 and a 

swallowable, cytological sampling sponge device, Cytosponge.14 The EG Scan is a thin 

video capsule inserted trans-nasally for endoscopic imaging of the distal esophagus with the 

advantage of a disposable video-chip and portable image processing. In a tertiary care 

population with a high prevalence of BE, this technology showed 90% sensitivity and 91% 

specificity in the 89% of subjects that could be examined. If the cost of EG scan is reduced, 

nasal intubation rate improved, and primary care practitioners are trained to recognize BE, 

this technology could enable convenient office based screening of BE. The other device is 

Cytosponge, which samples the esophagus with an encapsulated sponge and relies on an 

immunohistochemical marker, trefoil factor 3 for the cytological diagnosis of BE. This 

device and marker combination has been studied more extensively in case control studies as 

well as prospective screening studies with a sensitivity of 73–80% and specificity of 92–

94% for diagnosing BE.15, 16 This technology has been commercialized and is being 

evaluated in a large screening trial in the United Kingdom. In the United States, although the 

technology is FDA approved, it is currently being re-designed to prevent the sponge 

detaching from the string during withdrawal. The current study is a pooled analysis of 

previous Cytosponge studies of over 2500 subjects that shows that the device is extremely 

safe. There was only one device detachment and one limited bleeding episode related to the 

abrasiveness of the sponge. The inability to swallow the device in this pooled analysis was 

less than 5%. Both these studies advance the efforts to develop alternative strategies to 

sedated endoscopy that could enable more widespread BE screening.

Much can be learned from attempts to develop unsedated trans-nasal esophagoscopy (TNE) 

as an alternative to sedated endoscopy for BE screening.17,18Although TNE is less 

expensive, nearly as sensitive and specific as sedated endoscopy, and the majority of subjects 

who undergo the procedure prefer TNE to sedated endoscopy, the procedure has had limited 

acceptance in the United States19 perhaps due to misperception that it will be uncomfortable. 

Thus the EG scan technology will not only have to be available at an acceptable cost but will 

also need to overcome the attitudinal barriers that have limited the utilization of TNE.

Other methods for BE screening that are being developed include a tethered optical 

coherence tomographic imaging capsule (with sensitivity and specificity for diagnosis of BE 

of 77 and 86% respectively),20 an electronic nose that detects volatile organic compounds 

using mass spectrophotometry (82% sensitivity, 80% specificity for BE detection),21 liquid 

biopsies to detect circulating microRNAs, and an encapsulated balloon distal esophageal 

sampling device that assays methylated DNA markers.22 The JASSS (Joe, Amitabh, Sandy 

Swallowable Sampling) device is a capsule with a retracted balloon, which is tethered to a 

soft silicone catheter. Once the capsule reaches the stomach after swallowing, the balloon 

with surface features is inflated and withdrawn to sample the lower esophageal sphincter and 

distal esophagus. The balloon with the distal esophageal sample is then vacuum inverted 

back into the capsule to protect it from contamination during withdrawal, and the material 

adherent to the balloon is assayed for methylated VIM and CCNA1. Methylated DNA 

biomarkers are attractive because these assays are automatable, inexpensive, and already 

FDA approved for other diagnostics. This Esocheck technology using the JASSS device, 

which has recently been licensed for commercialization has a 90% sensitivity and a 92% 

specificity for diagnosing BE.22 A different set of methylated DNA markers (VAV3 and 
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ZNF682) has also been reported recently to be equally accurate in combination with a 

sponge on a string as a BE diagnostic test.23 Studies will be required to compare the 

selective distal esophageal sampling approach of the JASSS device to the whole esophageal 

sampling approach of the Cytosponge and other sponge devices.

In conclusion, any non-endoscopic screening technique will need to meet the following 

criteria to become part of standard clinical practice: 1. Specificity >90% and high sensitivity, 

preferably 90% or higher; 2. Low cost - preferably less than a quarter that of sedated 

endoscopy; 3. High uptake in at risk population – this implies not just the research subjects 

but majority of subjects who are at risk for BE are willing to have the test; and 4. Easily 

implemented – portable to primary clinic setting or performed as part of routine 

gastroenterology practice. Trials to assess the efficacy and acceptance rates of the various 

non-endoscopic screening techniques continue to evolve making it possible to start 

considering mass screening. Ultimately, the utility of any screening test will depend on its 

ability to reduce the morbidity and mortality from esophageal cancer. And until then, the 

search continues….
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Figure 1: 
Top Panel: Left corner: Electronic nose ( courtesy of The eNose company, Netherlands ); 

Middle: EG scan with tip in the inset ( courtesy Dr. PG Iyer); Right corner: Tethered 

Capsule (with permission from Elsevier); Bottom Panel: Left corner: Cytosponge ( courtesy 

of Dr. Rebecca Fitzgerald); Middle: Sponge on string (SOS) device( courtesy of Dr. PG 

Iyer) ; Right corner: JASSS balloon ( contributed by Dr. Amitabh Chak).
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