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CLINICAL FOCUS
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e Delta Omega, Johns Hopkins University (2009)

® Heed fellow, Heed Foundation (2018)
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e Residency: Wilmer Eye Institute of Ophthalmology (2018) MD

® Fellowship: Stanford University Ophthalmology Fellowships (2020) CA

e Board Certification: Ophthalmology, American Board of Ophthalmology (2019)

® |nternship: Greater Baltimore Medical Center Internal Medicine Residency (2015) MD

® Medical Education: National Taiwan University College of Medicine (2008) Taiwan

e PhD, Bloomberg School of Public Health, Johns Hopkins University , Epidemiology (2013)
¢ MPH, Bloomberg School of Public Health, Johns Hopkins University (2009)

e MD, National Taiwan University (2008)
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Publications

PUBLICATIONS

Report of the 2023 Mary Tyler Moore Vision Initiative Workshop. Translational vision science & technology

Levine, S. R, Markel, D. S., Myers, M. G., Barunas, R., Sun, J. K., Chang, D. S., Maguire, M. G., Vujosevic, S., Fort, P. E., Atkinson, M., Baschiera,
F., Gates, C., Hunt, et al

2025; 14 (7): 11

Development of Potent Bispecific Inhibitors Targeting Complement Pathways and Cytokines for the Treatment of Geographic Atrophy
Cho, C., Kwong, J., Shen, Y., Prasad, N., Lin, J., Purchel, A., Song, K., Liu, L., Leng, T., Liang, H., Chang, D., Perlroth, D., Correa, et al
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2025

Flavoprotein Fluorescence as a Biomarker for Retinal Metabolism in Diabetic Macular Edema Undergoing Anti-VEGF Therapy
Cakir, B., Michalak, S., Knapp, A., Anegondi, N., Liu, L., Nascimento, R., Heaster-Ford, T., Chang, D., Aronow, M., Mruthyunjaya, P.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2025

Aqueous Humor Neurofilament Light Chain Level as a Candidate Biomarker for Glaucoma Disease Staging
Indjeian, V., Schofield, C., Chang, D., Silva, R., Chang, M., Wiley, H., Chang, R.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2025

Comparison of structure-function correlation among IMO visual function analyser and Humphrey field analyser. The British journal of
ophthalmology

Kang, J., Nascimento E Silva, R., Kim, J. A., Chang, D, Li, Y., Chen, C., Zhao, Y., De Arrigunaga, S., Freeman, S. E., Elze, T., Lin, M. M., Friedman,
D.S.

2025

Macular Sensitivity Endpoints in Geographic Atrophy: Exploratory Analysis of Chroma and Spectri Clinical Trials. Ophthalmology science

Chang, D. S, Callaway, N. F., Steffen, V., Csaky, K., Guymer, R. H., Birch, D. G., Patel, P. J., Ip, M., Gao, S. S., Briggs, J., Honigberg, L., Lai, P,,
Ferrara, et al

2024; 4 (1): 100351

Faricimab for neovascular age-related macular degeneration and diabetic macular edema: from preclinical studies to phase 3
outcomes. Graefe's archive for clinical and experimental ophthalmology = Albrecht von Graefes Archiv fur klinische und experimentelle
Ophthalmologie

Agostini, H., Abreu, F., Baumal, C. R, Chang, D. S., G Csaky, K., Demetriades, A. M., Kodjikian, L., Lim, J. I., Margaron, P., Monés, J. M., Peto, T,
Ricci, F., Rith, et al
2024

Repeatability of a Virtual Reality Headset Perimeter in Glaucoma and Ocular Hypertensive Patients. Translational vision science & technology

Nascimento E Silva, R., Kim, J. A, Li, Y., Chen, C., Chaudhry, A. F., Berneshawi, A. R., Zhang, M., Villarreal, A,, Liu, J., Shue, A., Chang, D. S.,
Chang,R. T.

2024; 13 (6): 14

Artificial Intelligence Quantified Outer Retinal Disruption On Optical Coherence Tomography As Clinical Endpoints For Geographic
Atrophy

Pely, A., Gao, S. S,, Litts, K. M., Wu, Z., Leng, T., Steffen, V., Chen, H., Chang, D., Hejrati, M., Zhang, M.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2024

Participant Experience Using Novel Perimetry Tests to Monitor Glaucoma Progression. Journal of glaucoma
Freeman, S. E., De Arrigunaga, S., Kang, J., Zhao, Y., Roldan, A. M., Lin, M. M., Elze, T., Liebman, D., Chang, D. S., Friedman, D. S.
2023

Reproducibility of retinal mitochondrial imaging using flavoprotein fluorescence in glaucoma patients and suspects
Kim, J., Silva, R., Chang, D., Li, Y., Chen, C., Kang, J., Zhao, Y., De Arrigunaga, S., Freeman, S., Rich, C., Lin, M., Friedman, D.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2023

Structure-Function correlation between sectorial OCT parameters and corresponding mean sensitivity values obtained with IMOvifa and
Humphrey Field Analyzer perimeters

Silva, R., Kim, J., Chang, D., Kang, J., Li, Y., Chen, C., Zhao, Y., De Arrigunaga, S., Freeman, S., Aziz, K., Friedman, D. S.
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ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2023

Stability of recorded sensitivities with the tablet-based Melbourne Rapid Fields (MRF) perimeter across eleven at-home weekly tests
De Arrigunaga, S., Kang, J., Freeman, S., Zhao, Y., Elze, T,, Lin, M., Chang, D., Friedman, D.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2023

Comparison of Perimetric Outcomes From a Tablet Perimeter, Smart Visual Function Analyzer, and Humphrey Field
Analyzer. Ophthalmology. Glaucoma

Kang, J., De Arrigunaga, S., Freeman, S. E., Zhao, Y., Lin, M., Liebman, D. L., Roldan, A. M., Kim, J. A., Chang, D. S., Friedman, D. S., Elze, T.
2023

Lens extraction versus laser peripheral iridotomy for acute primary angle closure. The Cochrane database of systematic reviews
Ong, A. Y., McCann, P, Perera, S. A., Lim, F., Ng, S. M., Friedman, D. S., Chang, D.
2023; 3: CD015116

Visual Field Prediction: Evaluating the Clinical Relevance of Deep Learning Models. Ophthalmology science
Eslami, M., Kim, J. A, Zhang, M., Boland, M. V., Wang, M., Chang, D. S., Elze, T.
2023; 3 (1): 100222

Functional imaging of mitochondria using flavoprotein fluorescence and its correlation with intraocular pressure in treated glaucoma
patients

Kim, J., Chang, D., De Arrigunaga, S., Kang, J., Freeman, S., Zhao, Y., Elstrott, J., Gao, S. S., Heaster, T., Lin, M. M., Friedman, D. S.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2022

Learning curve on tablet-based visual field tests during one week of daily testing
De Arrigunaga, S., Kang, J., Zhao, Y., Freeman, S., Roldan, A. M., Elze, T., Lin, M. M., Liebman, D., Chang, D., Friedman, D. S.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2022

Relationship between contrast sensitivity and visual field mean deviation
Kang, J., Freeman, S., De Arrigunaga, S., Zhao, Y., Roldan, A. M., Elze, T., Friedman, D. S., Liebman, D., Chang, D., Lin, M. M.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2022

Participant experience using novel perimetry tests to monitor glaucoma progression
Freeman, S., De Arrigunaga, S., Kang, J., Zhao, Y., Roldan, A. M., Lin, M. M., Elze, T., Liebman, D., Chang, D., Friedman, D. S.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2022

Repeatability and correlation of a virtual reality perimeter with standard automated perimetry in glaucoma patients
Chaudhry, A., Berneshawi, A, Liu, J., Shue, A., Chang, D., Kim, J., Chang, R. T.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2022

Comparison of portable perimetry tests with the Humphrey Field Analyzer
Lin, M., Zhao, Y., Freeman, S., Kang, J., De Arrigunaga, S., Friedman, D. S., Liebman, D., Roldan, A. M., Chang, D., Elze, T.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2022

Acute Angle Closure Attacks Are Uncommon in Primary Angle-Closure Suspects: The Zhongshan Angle Closure Prevention
Trial. Ophthalmology. Glaucoma

Friedman, D. S., Chang, D. S., Jiang, Y., Huang, S., Kim, J. A., Munoz, B., Aung, T., He, M., Foster, P. J.
2022

Deep Learning for Glaucoma Detection and Identification of Novel Diagnostic Areas in Diverse Real-World Datasets. Translational vision
science & technology

Noury, E., Mannil, S. S., Chang, R. T,, Ran, A. R., Cheung, C. Y., Thapa, S. S., Rao, H. L., Dasari, S., Riyazuddin, M., Chang, D., Nagaraj, S., Tham,
C. C., Zadeh, et al

2022; 11 (5): 11

Cataract progression after Nd:YAG laser iridotomy in primary angle-closure suspect eyes. The British journal of ophthalmology
Chang, D. S, Jiang, Y., Kim, J. A., Huang, S., Munoz, B., Aung, T., He, M., Foster, P. J., Friedman, D.
2022

Predictors of long-term intraocular pressure control after clear lens extraction in primary angle closure glaucoma: results from the EAGLE
Friedman, D., Mitchell, W., Azuara-Blanco, A., Burr, J., Ramsay, C., Cooper, D., Cochrane, C., Norrie, J., Chang, D.
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ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2021

Baseline vision results from the Baltimore Reading and Eye Disease Study. Canadian journal of ophthalmology. Journal canadien
d'ophtalmologie

Collins, M. E., Guo, X., Mudie, L. I., Slavin, R. E., Madden, N., Chang, D., Owoeye, J., Repka, M. X., Friedman, D. S.

2021

Lens extraction versus laser peripheral iridotomy for acute primary angle closure (Protocol) COCHRANE DATABASE OF SYSTEMATIC
REVIEWS

Ong, A, McCann, P, Perera, S. A, Lima, F,, Ng, S. M., Friedman, D. S., Chang, D.
2021

A 3D Deep Learning System for Detecting Referable Glaucoma Using Full OCT Macular Cube Scans. Translational vision science &
technology

Russakoff, D. B., Mannil, S. S., Oakley, J. D., Ran, A. R., Cheung, C. Y., Dasari, S., Riyazzuddin, M., Nagaraj, S., Rao, H. L., Chang, D., Chang, R. T.
2020; 9 (2): 12

A 3D Deep Learning System for Detecting Referable Glaucoma Using Full OCT Macular Cube Scans TRANSLATIONAL VISION SCIENCE &
TECHNOLOGY

Russakoff, D. B., Mannil, S. S., Oakley, J. D., Ran, A, Cheung, C. Y., Dasari, S., Riyazzuddin, M., Nagaraj, S., Rao, H. L., Chang, D., Chang, R. T.
2020; 9 (2)

Efficacy of Laser Peripheral Iridotomy for the Prevention of Angle Closure: A Randomized Controlled Trial
He, M., Jiang, Y., Huang, S., Chang, D., Munoz, B., Aung, T., Foster, P. J., Friedman, D. S.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2019

Macular sensitivity endpoints in geographic atrophy secondary to age-related macular degeneration - exploratory analysis of two parallel
randomized phase 3 trials

Chang, D., Steffen, V., Gao, S. S., Briggs, J., Rabe, C., Honigberg, L., Sepah, Y., Ferrara, D.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2019

The incidence of acute angle-closure attack in primary angle closure suspect after pharmacologic mydriasis: A randomized controlled trial
Friedman, D. S., Chang, D., Foster, P. J., Munoz, B., Aung, T., He, M.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2019

Laser peripheral iridotomy for the prevention of angle closure: a single-centre, randomised controlled trial. Lancet (London, England)
He, M. n., Jiang, Y. n., Huang, S. n., Chang, D. S., Munoz, B. n., Aung, T. n., Foster, P. J., Friedman, D. S.
2019; 393 (10181): 1609-18

Central Scotoma After Liver Transplant. JAMA ophthalmology
Crowell, E. L., Chang, D. S., Burkholder, B. M.
2019; 137 (2): 214-15

The Relationship Between Quantitative Pupillometry and Estimated Ganglion Cell Counts in Patients With Glaucoma. Journal of glaucoma
Chang, D. S, Arora, K. n., Boland, M. V., Friedman, D. S.
2019; 28 (3): 238-42

Darkroom prone provocative testing in primary angle closure suspects and those with open angles. The British journal of ophthalmology
Friedman, D. S., Chang, D. S., Jiang, Y. n., Huang, S. n., Kong, X. n., Munoz, B. n., Aung, T. n., Foster, P. J., He, M. n.
2019

Prevalence of eye disease and reading difficulty in an inner city elementary school population - Preliminary results from the Baltimore
Reading and Eye Disease Study (BREDS)

Collins, M., Mudie, L. I., Slavin, R., Corcoran, R., Owoeye, J., Chang, D., Repka, M., Friedman, D. S.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2016

The relationship between quantitative pupillometry and estimated ganglion cell counts in patients with glaucoma
Chang, D., Boland, M. V., Arora, K., Friedman, D. S.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2016

Results From a Modified Bleb Needling Procedure With Continuous Infusion Performed in the Operating Room. Journal of glaucoma
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Wilson, M. E., Gupta, P. n., Tran, K. V., Arora, K. S., Lee, C. H., Chang, D. S., Friedman, D. S.
2016; 25 (9): 720-26

Parameter Estimation of Fractional-Order Chaotic Systems by Using Quantum Parallel Particle Swarm Optimization Algorithm PLOS ONE
Huang, Y., Guo, F,, Li, Y., Liu, Y.
2015; 10 (1): e0114910

The Association between Near Work Activities and Myopia in Children-A Systematic Review and Meta-Analysis. PloS one
Huang, H. M., Chang, D. S., Wu, P. C.
2015; 10 (10): e0140419

Longitudinal changes of angle configuration in primary angle-closure suspects: the Zhongshan Angle-Closure Prevention
Trial. Ophthalmology

Jiang, Y. n,, Chang, D. S., Zhu, H. n., Khawaja, A. P,, Aung, T. n., Huang, S. n., Chen, Q. n., Munoz, B. n., Grossi, C. M., He, M. n., Friedman, D. S.,
Foster, P. J.

2014; 121 (9): 1699-1705

Assessment of a rapid method to determine approximate visual acuity in large surveys and other such settings. American journal of
ophthalmology

Arora, K. S., Chang, D. S., Supakontanasan, W. n., Lakkur, M. n., Friedman, D. S.
2014; 157 (6): 1315-21.e1

Electronic monitoring to assess adherence with once-daily glaucoma medications and risk factors for nonadherence: the automated
dosing reminder study. JAMA ophthalmology

Boland, M. V., Chang, D. S., Frazier, T. n., Plyler, R. n., Friedman, D. S.
2014; 132 (7): 838-44

Automated telecommunication-based reminders and adherence with once-daily glaucoma medication dosing: the automated dosing
reminder study. JAMA ophthalmology

Boland, M. V,, Chang, D. S., Frazier, T. n., Plyler, R. n., Jefferys, J. L., Friedman, D. S.
2014; 132 (7): 845-50

Symmetry of the Pupillary Light Reflex and its Relationship to Retinal Nerve Fiber Layer Thickness and Visual Field Defect in Subjects
With and Without Glaucoma

Chang, D., Arora, K., Boland, M., Friedman, D.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2013

Development and validation of an associative model for the detection of glaucoma using pupillography. American journal of ophthalmology
Chang, D. S, Arora, K. S., Boland, M. V., Supakontanasan, W. n., Friedman, D. S.
2013; 156 (6): 1285-96.e2

Accuracy of pupil assessment for the detection of glaucoma: a systematic review and meta-analysis. Ophthalmology
Chang, D. S., Xu, L. n., Boland, M. V., Friedman, D. S.
2013; 120 (11): 2217-25

Development and validation of a predictive model for nonadherence with once-daily glaucoma medications. Ophthalmology
Chang, D. S., Friedman, D. S., Frazier, T. n., Plyler, R. n., Boland, M. V.
2013; 120 (7): 1396-1402

Development and validation of a predictive model for nonadherence with once-daily glaucoma medications. Ophthalmology
Chang, D. S., Friedman, D. S., Frazier, T. n., Plyler, R. n., Boland, M. V.
2013; 120 (7): 1396-1402

Early lens extraction compared to standard treatment in acute primary angle closure. The Cochrane database of systematic reviews
Chang, D. S., Maul, E. n., Friedman, D. n.
2012; 11

Inequities in Cataract Surgery and Postsurgical Quality-of-Life Outcomes in Handan, China. Asia-Pacific journal of ophthalmology
(Philadelphia, Pa.)

Sun, L. n,, Willes, J. R,, Liang, Y. n,, Chang, D. S., Duan, X. n., Yang, X. n., Wang, N. n., Friedman, D. S.
2012; 1 (3): 147-51
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Immediate changes in intraocular pressure after laser peripheral iridotomy in primary angle-closure suspects. Ophthalmology
Jiang, Y. n., Chang, D. S, Foster, P. J., He, M. n., Huang, S. n., Aung, T. n., Friedman, D. S.
2012; 119 (2): 283-88

Comparing approaches to screening for angle closure in older Chinese adults. Eye (London, England)
Andrews, J., Chang, D. S., Jiang, Y., He, M., Foster, P. J., Munoz, B., Kashiwagi, K., Friedman, D. S.
2012; 26 (1): 96-100

Prevalence and characteristics of primary angle-closure diseases in a rural adult Chinese population: the Handan Eye Study. /nvestigative
ophthalmology & visual science

Liang, Y. n,, Friedman, D. S., Zhou, Q. n., Yang, X. H., Sun, L. P, Guo, L. n., Chang, D. S., Lian, L. n., Wang, N. L.
2011; 52 (12): 8672-79

Prevalence of primary open angle glaucoma in a rural adult Chinese population: the Handan eye study. /Investigative ophthalmology & visual
science

Liang, Y. B., Friedman, D. S., Zhou, Q. n,, Yang, X. n., Sun, L. P, Guo, L. X, Tao, Q. S., Chang, D. S., Wang, N. L.
2011; 52 (11): 8250-57

A population-based assessment of 24-hour intraocular pressure among subjects with primary open-angle glaucoma: the handan eye
study. Investigative ophthalmology & visual science

Wang, N. L., Friedman, D. S., Zhou, Q. n., Guo, L. n., Zhu, D. n,, Peng, Y. n,, Chang, D. n,, Sun, L. P, Liang, Y. B.
2011; 52 (11): 7817-21

Choroidal thickness measured by spectral domain optical coherence tomography: factors affecting thickness in glaucoma
patients. Ophthalmology

Maul, E. A, Friedman, D. S., Chang, D. S., Boland, M. V., Ramulu, P. Y., Jampel, H. D., Quigley, H. A.
2011; 118 (8): 1571-79

Single versus sequential testing with scanning peripheral anterior chamber depth analyser, IOLMaster and anterior segment optical
coherence tomography for the detection of narrow angles. The British journal of ophthalmology

Chang, D. S., Sakata, L. M., Aung, T. n., He, M. G., Lavanya, R. n., Kashiwagi, K. n., Friedman, D. S.
2011; 95 (10): 1410-14
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