Appendix 1
MODEL APPENDIX: THE DUTCH MISCAN-EAC MODEL STRUCTURE AND CALIBRATION
MODEL OVERVIEW
The Dutch MISCAN-EAC model is a semi-Markov microsimulation model for esophageal adenocarcinoma (EAC). The population is simulated individual by individual, and each person can evolve through discrete disease states. However, instead of modeling yearly transitions with associated transition probabilities, the Dutch MISCAN-EAC model generates durations in states. With the assumption of exponential distribution of the duration in each state, this way of simulating leads to similar results as a Markov model with yearly transition probabilities. However, the advantage of the MISCAN approach is that durations in a certain state do not need to be a discrete value but can be continuous. MISCAN uses the Monte Carlo method to simulate all events in the program. Possible events are birth and death of a person, Barrett’s incidence, and transitions from one state of disease to another. 
The basic structure of the Dutch MISCAN-EAC model is separated in three main parts:
· Demography part
· Natural history part
· Screening, surveillance and treatment part 
Demography Part
The individual life histories are simulated in the demography part of the model. For each person, a birth date and death date for other causes than EAC is simulated. The distribution of births and deaths can be adjusted to represent the simulated population.
Natural history part
The natural history part of Dutch MISCAN-EAC simulates the development of EAC in the population. The model used in this study was calibrated to the Dutch EAC incidence rates per age group, averaged over years 2012-2017 (Figure 1).(1) 
Figure 1. Average esophageal adenocarcinoma (EAC) incidence in the Netherlands in years 2012-2017


We assume that EAC develops through precursor Barrett’s esophagus (BE). For each individual in the simulated population, a personal risk index is generated. A minority of the population has symptomatic gastro-esophageal reflux disease (GERD), giving them a higher risk of developing BE during their lifetime.(2, 3) The development of BE is generated according to this personal risk index and an age-specific incidence of onset. Furthermore we distinguish short-segment (SS) and long-segment (LS) BE. The sequence from the onset of BE to EAC diagnosis is governed by sojourn times between the different states. BE starts in a state with no dysplasia (ND), thereafter dysplasia can develop. Two states of dysplasia are defined: low-grade dysplasia (LGD) and high-grade dysplasia (HGD). Indefinite dysplasia was considered as LGD in our model. There is a possibility that regression from HGD to LGD and from LGD to ND occurs. The probability to regress or progress depends on a transition rate matrix, and it is therefore also influenced by the sojourn time. The probability of regression, progression, and the according sojourn times can be calculated as follows:
, where i: current state LGD or HGD, r: regress, p: progress, R: rate
, where i: current state LGD or HGD, r: regress, p: progress, R: rate
, where i: current state LGD or HGD: regress, p: progress, R: rate
From HGD, malignant cells can arise that can transform to cancer state T1a. From this state, preclinical malignant cancer stage 1 can develop, which can sequentially progress into preclinical malignant states 2, 3, and 4. In each of these four states, there is a probability of the cancer being clinically diagnosed (i.e., because of symptoms). The sojourn times between these described states are exponentially distributed. Because most sojourn times extend beyond the demography-generated age of death from other causes, only a small proportion of the population develops EAC from BE. 
The survival after EAC diagnosis depends on the cancer stage. We used data on survival of EAC patients in the Netherlands diagnosed in years 2010-2013 to inform the modeled survival rates at 1, 3, and 5 years after diagnosis.(4) A graphical representation of the model structure is shown in Figure 2.

Figure 2. MISCAN-EAC Model structure
EAC: esophageal adenocarcinoma, LSBE: long-segment Barrett’s esophagus, SSBE: short-segment Barrett’s esophagus, T1a: esophageal adenocarcinoma T1a

Surveillance and treatment part
The development of EAC can be interrupted by surveillance. Surveillance can detect BE, dysplasia and preclinical cancer. When BE or dysplasia are detected, they can be removed using treatment. Cancer may be detected in an earlier stage than it would have been otherwise (i.e., in case of clinical diagnosis). In this way surveillance can reduce EAC incidence and EAC death. Endoscopic eradication treatment (EET) can be used for treatment of BE patients. We assume that duration of initial EET is 2 years and BE patients receive endoscopic mucosal resection (EMR) and/or radiofrequency ablation. The EET success and recurrence rates are assumed based on the pre-treatment state of the patients (ND, LGD, HGD/T1a EAC). 
For each individual patient, the outcome of the 2-year endoscopic treatment is randomly drawn based on the disease state at the start of the treatment (Manuscript Table 2). In case of treatment failure, the patient remains in endoscopic surveillance at an interval based on their pre-treatment dysplastic grade. In case of treatment success, the patient transits to the state of complete eradication of dysplasia with persistent metaplasia (CE-D) or complete eradication of dysplasia and intestinal metaplasia (CE-IM) after 2 years. In the former case, we assume that the patient in the recurrent NDBE phase having the same assumptions as our natural history model, only without the distinction between short-segment and long-segment. In the latter case, the patient stays in the CE-IM state for a sojourn time randomly selected from an exponential distribution. If the patient transits to the next state (recurrence/progression), he immediately would transit to the state of histological recurrence and a new RFA is applied followed by surveillance according to post-treatment surveillance intervals described in Appendix Table 1.
Integration of the three model components
For each individual, the demography part of the model simulates a time of birth and a time of death of other causes than EAC, creating a life history without EAC. Subsequently the onset of BE is simulated for some of the  individuals. Most individuals do not develop any dysplasia. In case of progressive BE, dysplasia may develop and HGD transforms into a malignant state, causing symptoms and eventually resulting in death from EAC. If a person dies from EAC before he would die from other causes, his death age is adjusted accordingly.
After the life history of a person has been adjusted for the natural history of disease, it can also be adjusted for the effects of screening. During screening and surveillance, BE with or without dysplasia can be removed by treatment. BE is removed at the time of treatment and this individual does not develop cancer according to the original life history because the precursor has been removed. In case of successful treatment, the individual may die from other cause or the individual may develop BE again and EAC later. The effect of surveillance is the difference in life-years between the simulation without surveillance and the simulation with surveillance.


MODEL QUANTIFICATION AND CALIBRATION
In this part, the parameters that we use in the different parts of the model and the methods that we have used to calibrate them, are described. The main source that we used for the calibration process was the ProBar study, which is a multicenter prospective cohort study in the Netherlands.(5) In this study, 783 patients with NDBE (≥2 cm) were included and followed under endoscopic surveillance according to the guidelines of the American College of Gastroenterology with a median follow-up of 7.6 years. In this study, neoplastic progression of BE patients (development of HGD or EAC) was determined during follow-up.
Demography parameters
There are two types of demography parameters: birth tables and life tables. For the birth tables, we assumed that all individuals were born at 1957. The life tables were derived from the life tables published by Statistics Netherlands.(6) We assumed everyone to die before age 100. 
Natural history parameters
The prevalence rate of symptomatic GERD is around 20%.(7-10) Therefore we assumed that 20% of the total population suffers from symptomatic GERD. Another fixed parameter in the model was the proportion of the BE patients who had symptomatic GERD. We assumed that individuals with GERD symptoms make up 60% of the BE patient population.(11, 12) 
One of the calibration targets in our model is the maximum BE prevalence at ages 50-70, which was set to 12% in the male population and 7% in the female population. There is limited evidence available on precise prevalence of BE in the Netherlands, but based on the expert opinion and available studies we do feel it would not be higher than these percentages.(13)
Using the ProBar study, we estimated that from the male BE patients,  1.4% were HGD, 13.1% were LGD, and 85.5% were NDBE. From the female BE patients, we estimated that 0.5% were HGD, 9.7% were LGD, and 89.8% were NDBE. Both distributions were used as calibration targets in the model.(5) SSBE and LSBE were assumed to have similar proportions of LGD and HGD. Furthermore, the EAC incidence was calibrated to the EAC incidence rates in the Netherlands in years 2012-2017.(1) EAC was assumed to be diagnosed in stages 1, 2, 3, and 4 in 17%, 15%, 30%, and 38% of cases in women, and 17%, 13%, 31%, and 40% of cases in men, respectively.(5)
We adjusted the screening part of the model in order to reproduce the characteristics of the ProBar study design by implementing realistic surveillance and diagnostic inaccuracy as observed in this study.(5) BE with or without LGD was detected at index endoscopy. Surveillance was stopped when HGD or EAC was found. As the SSBE population in the ProBar cohort does not cover the total SSBE population in our model (ProBar only included ≥2cm), the progression rates were taken as an upper bound for these populations. The calculation of the annual progression rates as calibration targets was calculated after a follow-up of 13 years using a weighted average of follow-up years (Figure 6).
Calibration process
During the optimization the Pearson chi-square Goodness of fit function was minimized. The deviation of each of the four calibration targets (EAC incidence rates per age group, annual progression rate from BE to HGD and EAC, proportions of dysplasia and average BE prevalence at ages 50-70) were summed to calculate the overall Goodness of fit of the model given a certain set of parameters. The search for new parameters was performed following the Nelder-Mead simplex method. 


CALIBRATION RESULTS
Calibration results are presented in Figures 3-6. Figures 3 and 4 show the age-specific EAC incidence calibration targets in years 2012-2017 in the black diamonds,(1) and the results of the model in the blue (male) and red (female) lines, respectively. 
[bookmark: _GoBack] Figure 3. Age-specific EAC incidence in Dutch male population (Observed[1] vs simulated) in the absence of screening and surveillance (natural history)
   

Figure 4. Age-specific EAC incidence in Dutch female population (Observed[1] vs simulated) in the absence of screening and surveillance (natural history)
   


Figure 5 presents the prevalence of BE in Dutch male and female population in absence of screening or surveillance for  BE (natural history).

At baseline in the ProBar study, the median age was 59 for men, and 65 for women. When replicating the ProBar study, we could assess the progression rate in a 59-year-old male and 65-year-old female BE (ND+LGD) cohort towards HGD and EAC. The results are presented in Figure 6.
Figure 6. Annual progression rate from short-segment (SS) or long-segment (LS) Barrett’s esophagus towards high-grade dysplasia or esophageal adenocarcinoma (EAC) in men and women


The other optimized or fixed parameters used in the model are presented in Table 1. 
	Table 1. Parameters used in the model
	

	Model parameter
	Male model
	Female model
	Parameter characteristics

	Symptomatic GERD prevalence
	20% (7-10)
	20% (7-10)
	Fixed input

	BE developed from symptomatic GERD population
	60% of BE from GERD population(11, 12)
	60% of BE from GERD population(11, 12)
	Fixed input

	BE prevalence age 50-70
	4-10%
	4-7%
	Optimized

	Average duration between one state to the next state (years)
	

	SSBE to SSLGD
	18.6
	38.1
	Optimized

	SSLGD to SSHGD
	3.3
	6.7
	Optimized

	SSHGD to T1a 
	2.6
	5.4
	Optimized

	LSBE to LSLGD
	11.3
	23.1
	Optimized

	LSLGD to LSHGD
	2.0
	4.1
	Optimized

	LSHGD to T1a 
	1.6
	3.3
	Optimized

	T1a to preclinical stage 1 EAC
	1.4
	1.4
	Optimized

	Regression transition probability
LGD to NDBE
HGD to LGD
	
79.5%
24.4%
	
79.5%
24.4%
	
Optimized
Optimized 

	BE: Barrett’s esophagus; EAC: esophageal adenocarcinoma; GERD: Gastroesophageal Reflux disease; HGD: high grade dysplasia; LGD: low grade dysplasia; LS: long-segment; NDBE: non-dysplastic Barrett’s esophagus; SS: short-segment






REFERENCES
1.	Integraal Kankercentrum Nederland. Incidence of esophageal adenocarcinoma 2012-2017  [cited 2018 5 June]; Available from: https://www.cijfersoverkanker.n/
2.	Lagergren J, Bergstrom R, Lindgren A, et al. Symptomatic gastroesophageal reflux as a risk factor for esophageal adenocarcinoma. N Engl J Med 1999;340:825-31.
3.	Kamangar F, Chow WH, Abnet CC, et al. Environmental causes of esophageal cancer. Gastroenterol Clin North Am 2009;38:27-57, vii.
4.	Integraal Kankercentrum Nederland. Survival rate of patients with esophageal adenocarcinoma. In; 2010-2013.
5.	Kastelein F, van Olphen SH, Steyerberg EW, et al. Impact of surveillance for Barrett's oesophagus on tumour stage and survival of patients with neoplastic progression. Gut 2016;65:548-54.
6.	Centraal Bureau voor de Statistiek. Life tables.  2015  [cited 2017 March]; Available from: https://www.cbs.nl/
7.	Chiocca JC, Olmos JA, Salis GB, et al. Prevalence, clinical spectrum and atypical symptoms of gastro-oesophageal reflux in Argentina: a nationwide population-based study. Aliment Pharmacol Ther 2005;22:331-42.
8.	Locke GR, 3rd, Talley NJ, Fett SL, et al. Risk factors associated with symptoms of gastroesophageal reflux. Am J Med 1999;106:642-9.
9.	Locke GR, 3rd, Talley NJ, Fett SL, et al. Prevalence and clinical spectrum of gastroesophageal reflux: a population-based study in Olmsted County, Minnesota. Gastroenterology 1997;112:1448-56.
10.	Mohammed I, Cherkas LF, Riley SA, et al. Genetic influences in gastro-oesophageal reflux disease: a twin study. Gut 2003;52:1085-9.
11.	Ronkainen J, Aro P, Storskrubb T, et al. Prevalence of Barrett's esophagus in the general population: an endoscopic study. Gastroenterology 2005;129:1825-31.
12.	Gruppo Operativo per lo Studio delle Precancerosi dell'Esofago (GOSPE). Barrett's esophagus: epidemiological and clinical results of a multicentric survey. Int J Cancer 1991;48:364-8.
13.	Kuipers EJ, Spaander MC. Natural History of Barrett's Esophagus. Dig Dis Sci 2018;63:1997-2004.

Simulated	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	2.0139071039793708E-3	0.18161669002492731	0.9223658406293298	1.5579990588874228	1.9637731681792494	5.5508898507050137	15.903918265640794	31.414307843441961	51.429005308636647	70.260938099882694	81.593867250384719	86.550400161844223	88.117690559842899	88.013668365684467	86.174239771122174	84.377066877111929	Observed	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	0.03	0.21955555555555559	0.13192389006342492	0.75461805990818831	2.7813398652178396	7.2822869115417603	15.039594529383127	30.841745133061494	51.574562292985739	71.226059420228239	80.759619807457213	86.387133467226747	93.92574517479359	85.368422855613773	79.77404046669605	57.049134570950663	95% confidence interval	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	0.16714930172816694	0.45236835737657	0.33777755462219378	1.1322976038792236	3.3895624238325848	8.1820640537635185	16.324173906412312	32.750229500256225	54.138935948615078	74.338274224689044	84.700364216117237	91.254538304246807	100.29744177598771	94.158520832419754	95.390198032038427	95.718754028588776	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	7.5953423952869622E-4	8.8272720473067556E-2	3.594481993355321E-2	0.47836311809146037	2.2580261455810624	6.4584731655359242	13.832185923088073	29.017864031158904	49.102418560879975	68.212687105991819	76.958071987652161	81.717061290984745	87.862251319533527	77.206411253720759	66.140607508276233	31.189292737810458	Age
EAC incidence per 100,000 life years

Simulated	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	1.2062982047631871E-3	4.3063121147842325E-2	0.20711365218376396	0.47070596507285367	0.69379649895702122	1.5080335729440009	4.4575675816441294	9.226272953776844	14.613110801945075	19.71412111514573	24.022163657653728	27.69418713187866	29.697134499468362	30.783913011052476	31.17444513908459	30.890432109458033	Observed	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	0	0	0.16666666666666666	0.26323268206039074	0.82169902066238221	1.7455649491574328	4.0888907549736455	8.9815138546344642	16.217067167275346	20.669011288637869	26.133778626462448	26.792761063685234	30.487371669562368	30.925332115568377	30.99673408687266	22.123384096223148	95% confidence interval	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	0	0	0.38894440264408897	0.51867332203211569	1.1800968598280468	2.2168057817358311	4.7880983221474143	10.039059016217111	17.681591604718218	22.36194318453105	28.338029576337181	29.314128925271415	33.539659172222244	34.775271101038292	36.880232738781665	33.195938624767301	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	0	0	5.4116213003947339E-2	0.11364518840899818	0.55030473020923198	1.352788859486062	3.4686016546783689	8.0094233598092153	14.845215143840091	19.073871585254373	24.060399262104699	24.437168110703151	27.647604964991814	27.402653399698277	25.840580610325691	14.024327751037296	Age
EAC incidence per 100,000 life years

BE prevalence in men	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	2.32546242288189E-4	4.5296276147841608E-4	6.8813678959115071E-4	9.2137688660152213E-4	1.1453476153189506E-3	1.3768774749619598E-3	1.5982268486498437E-3	1.8140351533557409E-3	2.0282209487152126E-3	2.2399978154441754E-3	2.2268031996090527E-3	2.2123296469023427E-3	2.1955379980837966E-3	2.1788520516654968E-3	2.1591052188486906E-3	2.1401052750262195E-3	2.1221550821387343E-3	2.1025026485914254E-3	2.0804727214025461E-3	2.064435768476083E-3	5.6572200011047701E-3	9.2662857587044907E-3	1.2830061936582942E-2	1.6338510520496296E-2	1.982216641820737E-2	2.327213798997816E-2	2.669555782920878E-2	3.0073600538231895E-2	3.3408454031878886E-2	3.6711278167035677E-2	4.2189470838617175E-2	4.7608939896226707E-2	5.3030640505020855E-2	5.8314462061052223E-2	6.3524177742832894E-2	6.8701215703249968E-2	7.3744592087453875E-2	7.8766870491640231E-2	8.3730967335468295E-2	8.8571285723736029E-2	8.9529417248557661E-2	9.0469087755802688E-2	9.1353415438295865E-2	9.2182811923328056E-2	9.2986628051272141E-2	9.3787190172280668E-2	9.4535947998080794E-2	9.5278914088542735E-2	9.6009391479927014E-2	9.6716140827139238E-2	9.6616832850607626E-2	9.6485161242264555E-2	9.6362482290841017E-2	9.6173227946520584E-2	9.601583566234044E-2	9.5826525941198629E-2	9.5631026819279957E-2	9.5425320005626757E-2	9.5224719552427339E-2	9.4920885063302651E-2	9.3826947813764577E-2	9.2648280308890357E-2	9.1450477900932109E-2	9.0182756647616186E-2	8.8926092999482634E-2	8.7649106081473652E-2	8.6361804180268648E-2	8.5091902622430451E-2	8.3587568545933119E-2	8.1949786556544765E-2	8.0384569126598082E-2	7.8642679243167868E-2	7.66221407676312E-2	7.4617987782485101E-2	7.291265466783052E-2	7.0746539008927412E-2	6.8842504008783126E-2	6.6683903910065498E-2	6.5229708811589127E-2	0	0	BE Prevalence in women	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1.9832469514695239E-4	3.9887087801506799E-4	5.9776173173946073E-4	7.9863369612137667E-4	9.9972460938198239E-4	1.1996725470659936E-3	1.400912760523341E-3	1.598530251252819E-3	1.7990835494945815E-3	1.9968248105045362E-3	1.9936814435411042E-3	1.9898471721984485E-3	1.9850862036801978E-3	1.9799914605279365E-3	1.9742181195346771E-3	1.9679974673720829E-3	1.9618390711462841E-3	1.9552308163082958E-3	1.9473877647634456E-3	1.9401420364552383E-3	5.395991697032778E-3	8.841349723114485E-3	1.2259977864060721E-2	1.5663736891943624E-2	1.9046251110655416E-2	2.2419407723326332E-2	2.5784672071017589E-2	2.9124998278552562E-2	3.2432221086745476E-2	3.5721664106369629E-2	3.7987886363504982E-2	4.0238253174486711E-2	4.2466341895289937E-2	4.467762005199892E-2	4.6868765380576889E-2	4.9040307177318415E-2	5.1193836369769548E-2	5.3341755506086636E-2	5.5455441108840708E-2	5.7554190199321897E-2	5.9066061899512162E-2	6.0567729670790375E-2	6.2053630144715204E-2	6.3531308093373318E-2	6.4996078719961409E-2	6.6457846560431036E-2	6.7879077398798282E-2	6.9303544933625005E-2	7.0716828747524454E-2	7.2101194114200767E-2	7.19508897586007E-2	7.1790131002811161E-2	7.1617205546406715E-2	7.1433534419464137E-2	7.1235111063824394E-2	7.1019097916648691E-2	7.0789846925241748E-2	7.0550711306534411E-2	7.0277924186821938E-2	6.9995399370177125E-2	6.9557112554447395E-2	6.9088190360308707E-2	6.8584982784817269E-2	6.8052889571094871E-2	6.7492745935649648E-2	6.6870308249388111E-2	6.6210093979501131E-2	6.5479582771941311E-2	6.4725859323895005E-2	6.389280505405627E-2	6.2989626235303298E-2	6.2016731681876942E-2	6.0971875804328682E-2	5.9846390950898033E-2	5.8654084498511519E-2	5.7306611331589881E-2	5.5849586908739132E-2	5.4230983889947855E-2	5.2696769107546136E-2	0	0	Age
BE prevalence

Observed 	SSBE to ≥HGD  in men	LSBE to ≥HGD  in men	5.8999999999999999E-3	1.2200000000000001E-2	Simulated	SSBE to ≥HGD  in men	LSBE to ≥HGD  in men	7.1000000000000004E-3	1.1299999999999999E-2	
Observed 	SSBE to  ≥HGD in women	LSBE to  ≥HGD  in women	2.2000000000000001E-3	7.7000000000000002E-3	Simulated	SSBE to  ≥HGD in women	LSBE to  ≥HGD  in women	3.5999999999999999E-3	6.0000000000000001E-3	
Male	
0-29	29-34	34-39	39-44	44-49	49-54	54-59	59-64	64-69	69-74	74-79	79-84	84-89	89-94	94-99	0.21999999999999997	0.13166666666666668	0.7533333333333333	2.78	7.2816666666666663	15.046666666666667	30.844999999999999	51.57833333333334	71.216666666666683	80.303333333333327	86.258333333333326	93.86	85.37833333333333	79.959999999999994	56.379999999999995	Female	0-29	29-34	34-39	39-44	44-49	49-54	54-59	59-64	64-69	69-74	74-79	79-84	84-89	89-94	94-99	0	0.16666666666666699	0.26323268206039074	0.82169902066238221	1.7455649491574328	4.0888907549736455	8.9815138546344642	16.217067167275346	20.669011288637869	26.133778626462448	26.792761063685234	30.487371669562368	30.925332115568377	30.99673408687266	22.123384096223148	Age group

EAC incidence per 100,000 life years

oleObject1.bin
No Barrett’s Esophagus 


SSBE 
Non-dysplastic


LSBE 
Non-dysplastic



image1.emf
No Barrett’s 

Esophagus 

T1A 

Preclinical EAC 

Stage 1

Stage 2

Stage 3

Stage 4

Clinical EAC 

Stage 1

Stage 2

Stage 3

Stage 4

SSBE 

Low-grade 

dysplasia

SSBE 

High-grade 

dysplasia

SSBE 

Non-dysplastic

LSBE 

Low-grade 

dysplasia

LSBE 

Non-dysplastic

LSBE 

High-grade 

dysplasia

Surveillance-

detected EAC

Diagnosed-EAC by 

symptoms


