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STRUCTURED ABSTRACT

Question: How well do expert pathologists agree regarding the diagnosis of
low-grade dysplasia (LGD) in Barrett’s esophagus (BE)?

Design: First, 3 US-based expert pathologists discussed the diagnostic criteria
for LGD, to distinguish inflammatory predominant vs dysplasia predominant
LGD. Then, 7 experienced pathologists (4 from the US, 3 from Europe)
reviewed pathology slides of patients with BE with varying degrees of dysplasia
in a random and blinded fashion.

Setting: Seventy-nine randomly selected pathology slides were obtained from
the Veterans Affairs Medical Center in Kansas City and the Cleveland Clinic
Foundation.

Samples: Slides included 23 non-dysplastic BE, 22 LGD, and 34 high-grade
dysplasia (HGD). Slides were selected in a manner to represent those normally
seen in tertiary care centers. There was no accompanying clinical information,
and no areas were marked. Slides were processed by standard protocols, similar
to standard clinical care.

Interventions: The pathologists received slides in a random fashion, and were
aware they were participating in a research study regarding dysplasia. Each
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pathologist received a case report form to fill out per sample, which
included the criteria for arriving at the diagnosis, the degree of
weighting placed on each of the criteria, and the diagnosis: either
non-dysplastic, ~ LGD-dysplasia predominant, LGD-inflammation
predominant, or HGD. Pathologists were also asked to indicate if they had
“high confidence” in their diagnosis.

Outcomes: Inter-observer agreement was the primary outcome for the study.
A second analysis was conducted to evaluate which histologic
features influenced the final diagnosis.

Data Analysis: Inter-observer agreement was calculated and reported using
the kappa statistic, k. Table 1 depicts how the kappa statistic is interpreted. The
second analysis was conducted via a multinomial logistic regression analysis,
using histologic features as covariates and the grade of dysplasia as the
outcome variable, with non-dysplastic BE as the reference category.
Results: Inter-observer agreement is depicted in Figure 1. The overall kappa
value was moderate at 0.43 (95% CI, 0.42-0.48). LGD had the lowest level of
agreement: 0.11 (95% CI, 0.004-0.15), followed by non-dysplastic BE: 0.22
(95% CI, 0.11-0.29), then HGD: 0.43 (95% CI, 0.36-0.46).

High-confidence in diagnosis improved inter-observer agreement
somewhat to 0.57 (95% CI, 0.45-0.62. Notably, high confidence in diagnosis
among the 3 European pathologists led to considerably higher inter-observer
agreement 0.80 (95% CI, 0.74-0.97) compared to the 4 US pathologists: 0.63
(95% CI, 0.61-0.66). When stratified by degree of dysplasia, interobserver
agreement was consistently higher among the European than the American
pathologists.

In the logistic regression, the diagnosis of LGD was mainly associated with
the presence of cytologic atypia, nuclear hyperchromasia, and nuclear
crowding. HGD was associated with glandular crowding, cytological atypia,
nuclear enlargement, and irregular nuclear contours. US based pathologists
diagnosed inflammation predominant LGD, dysplasia predominant LGD, and
HGD based on the presence of a median of 5, 6, and 7 criteria, respectively.
European pathologists diagnosed inflammation predominant LGD, dysplasia
predominant LGD, and HGD based on the presence of a median of 3, 4, and 5
criteria, respectively.

Funding: None.
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Kappa statistic, k Interpretation

<0 Poor agreement
0.01-0.20 Slight agreement
0.21-0.40 Fair agreement

0.41 -0.60 Moderate agreement
0.61 -0.80 Substantial agreement
>0.80 Nearly perfect agreement

Table 1. How to interpret a Kappa statistic

Non-dysplastic Barrett’s Low-grade dysplasia High-grade dysplasia
0.22 (95% ClI, 0.11-0.29) 0.11 (95% CI, 0.004-0.15) 0.43 (95% Cl, 0.36-0.46)

Figure 1: Inter-observer agreement between pathologists, by degree of dysplasia

COMMENTARY

Why Is This Important?

Endoscopic therapies for BE with dysplasia are a mainstay of BE treatment.
At the same time, endoscopic eradication therapies are not indicated for
non-dysplastic BE, so getting the diagnosis of dysplasia right is of
paramount importance for treatment decisions. As endoscopic
eradication therapy typically involves multiple endoscopies for ablation or
endoscopic mucosal resection, and given the costs and risks associated
with these procedures, accurate diagnosis of dysplasia is essential. An
accurate diagnosis of the degree of dysplasia is also important in
counseling patients for their risk of progression to esophageal
adenocarcinoma. Multiple studies have found widely disparate rates of
progression from LGD to cancer,? from <1%>* to over 10%>S. These wide
ranges of progression rates make it difficult to both understand the natural
history of LGD and offer patients appropriate risk estimates of
progression.

It has been noted in particular that Barrett’s esophagus patients in Europe with
LGD have higher rates of progression than do patients in the US with LGD.”
One hypothesis for these widely disparate rates is that LGD is difficult
to diagnose, and there is not always pathologist consensus, due to the
subjective nature of some LGD criteria, and the overlap between LGD and
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inflammation and reactive changes. In fact, there is no clear gold standard for
LGD, and there exist marked differences in LGD interpretation by pathologists
in different geographic regions, and even academic vs. community based
pathologists.® There are also some data to suggest that there may be
overdiagnosis of LGD in the US, particularly among pathologists who are less
among pathologists who are less experienced in BE,>!? and this overdiagnosis
is accompanied a low risk of progression to HGD or esophageal
adenocarcinoma. One study from the Netherlands demonstrated that expert
review of histology specimens resulted in the downstaging of 73% of what were
initially LGD specimens, to non-dysplastic BE.!!

Recently, an updated ACG guideline on the Diagnosis and Management of
Barrett's Esophagus was published.!? It contains a strong recommendation to
utilize endoscopic eradication therapy in patients with BE with HGD, but only
a conditional recommendation for endoscopic eradication therapy in patients
with BE with LGD. It further emphasizes that surveillance biopsy intervals are
based on the degree of dysplasia. Importantly, although there is a low level of
evidence in this arena, there is a strong recommendation to have dysplasia of
any degree confirmed by a second pathologist with expertise in GI pathology.
This underlines the notion that pathologic diagnosis is the cornerstone of
esophageal adenocarcinoma prevention.

Key Study Findings

This is a well-designed study to evaluate the previously established observation
that inter-observer agreement in LGD is poor, even among expert GI
pathologists. The study demonstrates that LGD has the lowest inter-observer
agreement for diagnosis, followed by non-dysplastic BE, and then HGD.
Importantly, it demonstrates that European pathologists tend to have higher
inter-observer agreement than their US counterparts. Lastly, it demonstrates
that even with high confidence, inter-observer agreement regarding the degree
of dysplasia is lacking.

Caution

Prior to having pathologists review slides, a consensus committee determined
the criteria for LGD with predominantly inflammatory changes vs LGD with
predominantly dysplastic changes. While inflammatory changes can muddle
the diagnosis of LGD, it is not standard clinical practice to sub-divide LGD in



5 Kumar and Falk ESOPHAGUS

this manner, and pathologists had to elect one subtype of LGD. This may have
led to a greater decrease in inter-observer agreement than would be normally
seen in clinical practice. The selected slides also introduced some bias, and
there was a high representation of HGD in the slides (43%). In routine clinical
practice, non-dysplastic BE is the most common finding. Lastly, the
pathologists were all experienced pathologists and were aware they were
participating in a research study. This reduces the generalizability of the study
findings - but with such low inter-observer agreement among experienced GI
pathologists, the inter-observer agreement may be even lower, particularly
among those not at high-volume BE centers.

My Practice

This study supports our own practice at our respective academic centers,
where we ensure at least 2 expert GI pathologists review dysplasia diagnoses,
particularly for LGD. After confirmation, patients with BE and LGD diagnoses
are counseled carefully, taking into consideration personal risk factors,
comorbidities, age, and overall health status. Repeat endoscopy is performed
after 3 months of proton pump therapy (Figure 2 depicts our approach to
patients with LGD who present to our practice). For patients with confirmed
LGD, we recommend endoscopic eradication therapy to reduce the risk of
progression to HGD or esophageal cancer, but also believe that endoscopic

~
Confirm diagnosis by 21 pathologist with expertise in BE,
ensuring diagnosis is not in the setting of active inflammation
)
~
3-6 months of proton pump inhibitor followed by a high index
of suspicion for potential concomitant high-level lesions on
repeat endoscopy
/
Repeat endoscopy at high-volume center within 3-6 months with:\
- High-definition white light
- Chromoendoscopy
- Adequate inspection time
- Fitted cap for optimal magnification

- Mucosal resection of visible lesions
- Seattle biopsy protocol of the Barrett's segment (1-2cm intervals) j'

Figure 2: Our approach to a patient presenting with a diagnosis of Barrett’s esophagus with low-grade
dysplasia.
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surveillance is an acceptable alternative.12 Overall, this study further
supports our understanding of the literature, and backs a salient hypothesis
for the widely variable rates of progression to HGD or esophageal cancer in
persons with LGD, and reaffirms that the diagnosis of LGD is complex, but
of paramount importance.

For Future Research

Newer methods of risk stratification for dysplasia management are on the
horizon, and include assessment of p53 status,'>!* a tissue systems pathology
test (TissueCypher)!, brushings with next generation sequencing (Barrett’s
Aneuploidy Decision),!® and artificial intelligence.!® At this time, however,
accurate pathologic diagnosis remains the best risk-stratification tool we
have. Effectively counseling patients and providing them with information so
they can partake in shared decision making that is in line with their values
requires accurate diagnosis, risk estimates, and considerations of the risks
and benefits of therapy. In addition, conjunction, endoscopic examination
and biopsy sampling can lessen the burden on pathologists for the diagnosis
of dysplasia in BE. Future research should focus on bolstering accurate
diagnosis of LGD, interrogating the differences between European and US
pathologist diagnostic methods, developing tools for pathologists and
gastroenterologists to provide optimal risk stratification, and dysplasia-
guided therapies to minimize their risk of future cancer. The SURVENT
Trial is a multi-center trial that will address many of these questions, and we
look forward to its findings (A Multicenter Randomized Controlled Trial of
Surveillance versus. Endoscopic Therapy for Barretts Esophagus with Low-
grade Dysplasia, Project Number 1U34DK124174-01,
www.clinicaltrials.gov).
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