
February 2020	 	 405Shah, et al.: Validation of DCCN algorithm for DR detection for screening

on Image Analysis and Interpretation 2012:125‑8. doi: 10.1109/
SSIAI.2012.6202469.

11.	 Tennakoon R, Mahapatra D, Roy P, Sedai S, Garnavi R. 
Imagequality classification for DR Screening using Convolutional 
neural networks. In: Chen X, Garvin , Liu J, Trucco E, Xu Y, editors. 
Proceedings of the Ophthalmic Medical Image Analysis Third 
International Workshop, OMIA 2016, 2016. p. 113‑120. Available 
from: https://doi.org/10.17077/omia. 1054.

12.	 Wilkinson CP, Ferris FL 3rd, Klein RE, Lee PP, Agardh CD, Davis M, 
et al. proposed international clinical diabetic retinopathy and 
diabetic macular edema disease severity scales. Ophthalmology 
2003;110:1677‑82.

13.	 Altman DG. Practical Statistics for Medical Research. Boca Raton: 
Chapman and Hall/CRC; 1991.

14.	 Gulshan V, Peng L, Coram M, Stumpe MC, Wu D, Narayanaswamy A, 
et al. Development and validation of a deep learning algorithm for 
detection of diabetic retinopathy in retinal fundus photographs. 
JAMA 2016;304:649‑56.

15.	 Gargeya R, Leng T. Automated identification of diabetic retinopathy 
using deep learning. Ophthalmology 2017;124:962‑9.

16.	 Ramachandran N, Hong SC, Sime MJ, Wilson GA. Diabetic 
retinopathy screening using deep neural network. Clin Exp 
Ophthalmol. 2018;46:412‑6.

17.	 Ting DSW, Cheung CY, Lim G, Tan GSW, Quang ND, Gan A, et al. 
Development and validation of a deep learning system for diabetic 
retinopathy and related eye diseases using retinal images from 
multiethnic populations with diabetes. JAMA 2017;318:2211‑23.

18.	 Li Z, Keel S, Liu C, He Y, Meng W, Scheetz J, et al. An automated 

grading system for detection of vision‑threatening referable 
diabetic retinopathy on the basis of color fundus photographs. 
Diabetes Care 2018;41:2509‑16.

19.	 FDA permits marketing of artificial intelligence‑based 
device to detect certain diabetes‑related eye problems. 
U.S. Food and Drug Administration Web site. Available 
from: https://www.idf.org/e‑library/epidemiology‑research/
diabetes‑atlas/13‑diabetes‑atlas‑seventh‑edition.html. Updated 
December 4, 2018. [Last accessed on 2018 Dec 06].

20.	 Pratt H, Coenen F, Broadbent DM, Harding SP, Zheng Y. 
Convolutional neural networks for diabetic retinopathy. Procedia 
Comput Sci 2016;90:200‑5.

21.	 Abramoff MD, Lavin PT, Birch M, Shah N, Folk JC. Pivotal trial 
of an autonomous AI‑based diagnostic system for detection 
of diabetic retinopathy in primary care offices. NPJ Digit Med 
2018;1:39.

22.	 Kanagasingam Y, Xiao D, Vignarajan J, Preetham A, Tay‑Kearney ML, 
Mehrotra A. Evaluation of artificial intelligence‑based grading 
of diabetic retinopathy in primary care. JAMA Netw Open 
2018;1:e182665.

23.	 Keel S, Lee PY, Scheetz J, Li Z, Kotowicz MA, Maclsaac RJ, 
et al. Feasibility and patient acceptability of a novel artificial 
intelligence‑based screening model for diabetic retinopathy 
at endocrinology outpatient services: A pilot study. Sci Rep 
2018;8:4330.

24.	 Krause J, Gulshan V, Rahimy E, Karth P, Widner K, Corrado GS, 
et al. Grader variability and the importance of reference standards 
for evaluating machine learning models for diabetic retinopathy. 
Ophthalmology 2018;125:1264‑72.

Commentary: Artificial intelligence–A 
game changer

Artificial intelligence (AI) has become popular in the recent 
years due to the increase in the computing power of devices, 
availability of massive amounts of training data via the Internet, 
and availability of less‑expensive cloud data storage. With 
the emergence of autonomous vehicles, face recognition, and 
language processing, artificial intelligence has revolutionized 
our lives.

In this manuscript, the authors have described a very robust 
AI algorithm for DR screening with good sensitivity and 
specificity using different fundus cameras to eliminate bias 
using predominantly mydriatic Fundus images.[1]

Deep learning  (DL) has the ability to identify intricate 
structures in datasets without the need to specify rules. DL is 
a neural network with multiple layers between the input and 
output layers.[2]

The steps for building an AI model include preprocessing 
image data, training, validation, testing, and evaluation of the 
trained model’s performance.

Artificial intelligence would help us by increasing the 
compliance of the patients for regular screening and it would 
decrease the dropout rate as the cost of screening would be 
lowered; it would also save time by nonmydriatic fundus 
imaging. Fundus cameras with built‑in AI could be installed in 
shopping malls, railway stations, and temples where patients 
could be screened. AI would help in optimizing the workflow 

for a busy ophthalmologist by screening all the patients for 
retinopathy and referring only cases with the pathology, thereby 
enabling the retina specialist to evaluate only the referable cases.

As a part of “Digital India” campaign, even the Indian 
government has shown interest to adopt AI across different 
sectors in healthcare. However, there are certain challenges in 
implementing AI on a large scale as the need of huge amount 
of data remains the most fundamental problem. Although 
recent AI algorithms with multiple accessible datasets such 
as EyePACS, Messidor, and Kaggle’s dataset can make 
breakthroughs on the different ophthalmic diseases, having 
more number of images of the same disease pathology and 
severity will not help to increase the AI sensitivity and 
specificity.[3,4]

A research group carried out the work of applying DL to 
automatically detect different retinal diseases with fundus 
photographs. When only normal and DR fundus images were 
involved in the DL model, the classification accuracy was 
87.4%. However, the accuracy decreased to 30.5% when all 10 
categories were included.[5]

When data is to be shared between different centers, 
regulations and state privacy rules need to be considered. These 
usually vary between different countries and while they are 
aimed to ensure patients’ privacy, they sometimes form barriers 
for research initiatives and patient’s care.[6]

To enhance the application of AI in clinical practice, 
there should be more efforts to build intelligent systems 
that can detect various retinal diseases with high sensitivity. 
Multimodal clinical images such as slit lamp and fundus‑based 
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imaging, optical coherence tomography, and visual fi elds 
maybe integrated together to build a generalized AI system 
for accurate diagnosis.

AI would be most useful in screening camps and 
teleophthalmology which could help to offset the skew of 
majority of the doctors being in urban areas.[7] AI could also 
be applied in virtual clinics to reduce the number of referrals 
to higher centers.[8]

Future AI technology needs to focus on improving 
the general health of the population to improve patients’ 
perception to lower the costs and increase access of healthcare. 
AI‑based systems are the most promising to tackle these issues 
and it has the potential to revolutionize all aspects of how we 
live and provide healthcare.
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