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We thank Dr. Soliz for his expedient
comments (1) regarding our work evalu-
ating seven artificial intelligence (AI) al-
gorithms in a head-to-head fashion (2).
We welcome the opportunity to clarify
these points of concern.

We agree that the two U.S. Food and
Drug Administration–approved diabet-
ic retinopathy (DR) systems, one of
which was tested in our study, use a
threshold of moderate nonprolifera-
tive DR (NPDR) or higher for referral.
We set the threshold to any DR versus
no DR because that represents the
clinical practice at the Veterans Affairs
(VA) teleretinal system, as stated in
our methods. All participating compa-
nies were aware of the study thresh-
old prior to submitting their
algorithms and were allowed to ad-
just their algorithms accordingly. As
the VA manages one of the largest
teleretinal screening systems in the
U.S., we believe this threshold consti-
tutes a reasonable real-world cut
point for DR detection. Algorithm
performance at this threshold is im-
portant to investigate because this
threshold would most likely be used
for referral decisions if these AI sys-
tems were to be used in the VA.

Diabetic macular edema (DME) rep-
resents an important trigger for refer-
rals in teleretinal systems and is always

accompanied by retinopathy of any de-
gree including less than moderate
NPDR. Had we used the recommended
referral threshold of moderate NPDR or
higher, omitting DME as a referral cri-
terion would have constituted a ser-
ious error. However, it is not possible
to have DME without having some
level of retinopathy, and thus referral
of all cases of DR (including mild DR)
would encompass all patients with
DME in the reference standard
grading.

We also agree that most studies re-
port metrics at the case level. In our
study, we report all metrics at the
case level for each encounter level.
As we stated in our methods, we
asked the companies to use all im-
ages available per patient encounter
to reach a referral decision, including
ungradable images, which resulted in
one referral decision for each time a
patient underwent screening. If one
patient had a few ungradable images
but multiple acceptable-quality im-
ages sufficient to determine whether
referral was needed, then the overall
encounter was still graded appropri-
ately as per clinical standards. There-
fore, the performance we reported in
our article was based on each case
and not each image. This was true

both for the human VA teleretinal

grader and for the AI algorithm

output.
As stated in our discussion, the pri-

mary difference between the two
sites was the use of routine dilation
in Atlanta versus nonmydriatic imag-
ing in Seattle. We also note that we
performed stratified analyses by loca-
tion in Fig. 1, and this provides a
valuable opportunity to understand
the impact of mydriasis on AI algo-
rithms. We believe that this differ-
ence and other discrepancies in real-
world imaging protocols between
screening locations represent import-
ant variations for understanding the
performance of AI algorithms.

We again thank Dr. Soliz for his
comments.

Funding. A.Y.L. is supported by the U.S. Food
and Drug Administration. This material is
the result of work supported with resources
and the use of facilities at VA Puget Sound
and the VHA Innovation Ecosystem. This
study was supported by National Institutes
of Health grants K23EY029246 and
R01AG060942 and an unrestricted grant
from Research to Prevent Blindness.

The sponsors/funding organizations had
no role in the design or conduct of this re-
search. The contents do not represent the
views of the U.S. Department of Veterans
Affairs, the U.S. Food and Drug Administra-
tion, or the U.S. Government.

1Department of Ophthalmology, University of Washington School of Medicine, Seattle,WA
2Department of Ophthalmology, Puget Sound Veteran Affairs, Seattle,WA
3eScience Institute, University of Washington, Seattle,WA
4Seattle Epidemiologic Research and Information Center, Department of Veteran Affairs Medical Center, Seattle,WA
5Department of Medicine, University of Washington, Seattle,WA

Corresponding author: Aaron Y. Lee, leeay@uw.edu

© 2021 by the American Diabetes Association. Readers may use this article as long as the work is properly cited, the use is educational and not
for profit, and the work is not altered. More information is available at https://www.diabetesjournals.org/content/license.

e-
LE
TT
ER

S
–
C
O
M
M
EN

TS
A
N
D
R
ES
P
O
N
SE
S

e108 Diabetes Care Volume 44, May 2021
D

ow
nloaded from

 http://ada.silverchair.com
/care/article-pdf/44/5/e108/632637/dci210007.pdf by guest on 17 April 2024

mailto:leeay@uw.edu
https://www.diabetesjournals.org/content/license
http://crossmark.crossref.org/dialog/?doi=10.2337/dci21-0007&domain=pdf&date_stamp=2021-04-27


Duality of Interest. A.Y.L. reports grants from
Santen, Carl Zeiss Meditec, and Novartis and
personal fees from Genentech, Topcon, and
Verana Health outside of the submitted
work. M.S.H. reports a commercial rela-
tionship with Boston Scientific, patent ID
US20180228896A1. E.J.B. reports personal
fees from Bayer AG. No other potential

conflicts of interest relevant to this article
were reported.

References
1. Soliz P. Comment on Lee et al. Multicenter,
head-to-head, real-world validation study of
seven automated artificial intelligence
diabetic retinopathy screening systems.
Diabetes Care 2021;44:1168–1175 (Letter).

Diabetes Care 2021;44:e107. DOI: 10.2337/
dc21-0151
2. Lee AY, Yanagihara RT, Lee CS, et al.
Multicenter, head-to-head, real-world

validation study of seven automated
artificial intelligence diabetic retinopathy
screening systems. Diabetes Care 2021;

44:1168–1175

care.diabetesjournals.org Lee and Associates e109

D
ow

nloaded from
 http://ada.silverchair.com

/care/article-pdf/44/5/e108/632637/dci210007.pdf by guest on 17 April 2024

https://doi.org/10.2337/dc21-0151
https://doi.org/10.2337/dc21-0151


<<
	/CompressObjects /Off
	/ParseDSCCommentsForDocInfo true
	/CreateJobTicket false
	/PDFX1aCheck false
	/ColorImageMinResolution 300
	/GrayImageResolution 300
	/DoThumbnails false
	/ColorConversionStrategy /LeaveColorUnchanged
	/GrayImageFilter /FlateEncode
	/EmbedAllFonts true
	/CalRGBProfile (sRGB IEC61966-2.1)
	/MonoImageMinResolutionPolicy /Warning
	/AllowPSXObjects false
	/LockDistillerParams true
	/ImageMemory 1048576
	/DownsampleMonoImages false
	/ColorSettingsFile (Color Management Off)
	/PassThroughJPEGImages true
	/AutoRotatePages /None
	/Optimize false
	/ParseDSCComments true
	/MonoImageDepth -1
	/AntiAliasGrayImages false
	/JPEG2000ColorImageDict <<
		/TileHeight 256
		/Quality 30
		/TileWidth 256
	>>
	/GrayImageMinResolutionPolicy /Warning
	/ConvertImagesToIndexed true
	/MaxSubsetPct 100
	/Binding /Left
	/PreserveDICMYKValues true
	/GrayImageMinDownsampleDepth 2
	/MonoImageMinResolution 1000
	/sRGBProfile (sRGB IEC61966-2.1)
	/AntiAliasColorImages false
	/GrayImageDepth 8
	/OtherNamespaces [
		<<
			/IncludeSlug false
			/CropImagesToFrames true
			/IncludeNonPrinting false
			/OmitPlacedBitmaps false
			/AsReaderSpreads false
			/Namespace [
				(Adobe)
				(InDesign)
				(4.0)
			]
			/FlattenerIgnoreSpreadOverrides false
			/OmitPlacedEPS false
			/OmitPlacedPDF false
			/SimulateOverprint /Legacy
			/IncludeGuidesGrids false
			/ErrorControl /WarnAndContinue
		>>
		<<
			/IncludeProfiles false
			/AddBleedMarks false
			/IncludeLayers false
			/ConvertColors /ConvertToCMYK
			/FormElements false
			/FlattenerPreset <<
				/PresetSelector /MediumResolution
			>>
			/IncludeInteractive false
			/AddColorBars false
			/DestinationProfileSelector /DocumentCMYK
			/MultimediaHandling /UseObjectSettings
			/UseDocumentBleed false
			/AddCropMarks false
			/PreserveEditing true
			/PDFXOutputIntentProfileSelector /DocumentCMYK
			/DestinationProfileName ()
			/UntaggedRGBHandling /UseDocumentProfile
			/GenerateStructure false
			/AddRegMarks false
			/Namespace [
				(Adobe)
				(CreativeSuite)
				(2.0)
			]
			/Downsample16BitImages true
			/IncludeHyperlinks false
			/IncludeBookmarks false
			/AddPageInfo false
			/UntaggedCMYKHandling /LeaveUntagged
		>>
	]
	/PreserveFlatness true
	/CompressPages true
	/GrayImageMinResolution 300
	/CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
	/PDFXBleedBoxToTrimBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/AutoFilterGrayImages false
	/EncodeColorImages true
	/AlwaysEmbed [
	]
	/EndPage -1
	/DownsampleColorImages false
	/ASCII85EncodePages false
	/PreserveEPSInfo true
	/PDFXTrimBoxToMediaBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/CompatibilityLevel 1.3
	/MonoImageResolution 1200
	/NeverEmbed [
	]
	/CannotEmbedFontPolicy /Error
	/PreserveOPIComments false
	/AutoPositionEPSFiles true
	/JPEG2000GrayACSImageDict <<
		/TileHeight 256
		/Quality 30
		/TileWidth 256
	>>
	/PDFXOutputIntentProfile (None)
	/EmbedJobOptions true
	/JPEG2000ColorACSImageDict <<
		/TileHeight 256
		/Quality 30
		/TileWidth 256
	>>
	/MonoImageDownsampleType /Average
	/DetectBlends true
	/EmitDSCWarnings true
	/ColorImageDownsampleType /Average
	/EncodeGrayImages true
	/Namespace [
		(Adobe)
		(Common)
		(1.0)
	]
	/AutoFilterColorImages false
	/DownsampleGrayImages false
	/GrayImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.15
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/AntiAliasMonoImages false
	/GrayImageAutoFilterStrategy /JPEG
	/GrayACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.15
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/ColorImageAutoFilterStrategy /JPEG
	/ColorImageMinResolutionPolicy /Warning
	/ColorImageResolution 300
	/PDFXRegistryName ()
	/MonoImageFilter /CCITTFaxEncode
	/CalGrayProfile (Gray Gamma 2.2)
	/ColorImageMinDownsampleDepth 1
	/PDFXTrapped /False
	/DetectCurves 0.0
	/ColorImageDepth 8
	/JPEG2000GrayImageDict <<
		/TileHeight 256
		/Quality 30
		/TileWidth 256
	>>
	/TransferFunctionInfo /Remove
	/ColorImageFilter /FlateEncode
	/PDFX3Check false
	/ParseICCProfilesInComments true
	/DSCReportingLevel 0
	/ColorACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.15
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/PDFXOutputConditionIdentifier ()
	/PDFXCompliantPDFOnly false
	/AllowTransparency false
	/UsePrologue false
	/PreserveCopyPage false
	/StartPage 1
	/MonoImageDownsampleThreshold 1.5
	/GrayImageDownsampleThreshold 1.5
	/CheckCompliance [
		/PDFX1a:2003
	]
	/CreateJDFFile false
	/PDFXSetBleedBoxToMediaBox true
	/EmbedOpenType false
	/OPM 1
	/PreserveOverprintSettings true
	/UCRandBGInfo /Remove
	/ColorImageDownsampleThreshold 1.5
	/MonoImageDict <<
		/K -1
	>>
	/GrayImageDownsampleType /Average
	/Description <<
		/ENU (DJS standard print-production joboptions; for use with Adobe Distiller v7.x; djs rev. 1.0)
		/PTB <>
		/FRA <>
		/KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
		/NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
		/NOR <>
		/DEU <>
		/SVE <>
		/DAN <>
		/ITA <>
		/JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
		/CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
		/SUO <>
		/ESP <>
		/CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
	>>
	/CropMonoImages true
	/DefaultRenderingIntent /Default
	/PreserveHalftoneInfo false
	/ColorImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.15
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/CropGrayImages true
	/PDFXOutputCondition ()
	/SubsetFonts false
	/EncodeMonoImages true
	/CropColorImages true
	/PDFXNoTrimBoxError false
>>
setdistillerparams
<<
	/PageSize [
		792.0
		1224.0
	]
	/HWResolution [
		2400
		2400
	]
>>
setpagedevice


