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Abstract

The retrospective study by Lei et al is an investigation of the relationship between
age and subfoveal choroidal thickness (SFCT) in Chinese patients with prolif-
erative diabetic retinopathy. Elements of the study design prevent the generaliz-
ability of the study findings, limiting their clinical implications. We recommend
consideration of stricter eligibility criteria, other variables like duration of
diabetes, interpretation of gender-differences in SFCT, longitudinal follow-up, use
of newer choroidal flow indices, comparison of values with normal controls,
subgroup analysis to determine the effect of prior treatment, as well as consid-
eration of various real-world scenarios in future studies.
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Core Tip: The retrospective study by Lei et al is an investigation of the relationship between age and subfoveal choroidal
thickness (SFCT) in Chinese patients with proliferative diabetic retinopathy. Elements of the study design prevent the
generalizability of the study findings, limiting their clinical implications. We recommend consideration of stricter eligibility
criteria, other variables like duration of diabetes, interpretation of gender-differences in SFCT, longitudinal follow-up, use of
newer choroidal flow indices, comparison of values with normal controls, subgroup analysis to determine the effect of prior
treatment, as well as consideration of various real-world scenarios in future studies.
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TO THE EDITOR

We read with interest the retrospective study on the non-linear relationship between age and subfoveal choroidal
thickness (SFCT) in Chinese patients with proliferative diabetic retinopathy (PDR) by Lei et al[1] recently published in the
World Journal of Diabetes. We commend the authors on their attempt to elucidate the changes in blood dynamics of the
choroidal circulation occurring in the clinical setting of PDR[1].

This cross-sectional retrospective study has been conducted in the Chinese population among hospitalized individuals
with type 2 diabetes who underwent vitrectomy for PDR-and the contralateral eyes of these individuals were included
for the study[1]. We commend the authors for applying appropriate statistical tests such as measures of descriptive data,
multivariate linear regression model with spline smoothing for the non-linear relationship thus discovered, and the
recursive algorithm to calculate the inflection point. The authors developed a multivariate linear regression model to
describe the relationship, which is a technically correct approach to minimize residual confounders. The authors have
also indicated that the trend is consistent in all strata except in patients of anemia, proving robustness of their model.

Previously, Xu et al[2] have investigated the SFCT in diabetic patients with and without diabetic retinopathy (DR) in
the population-based Beijing Eye Study in 2011, including nearly 3500 individuals aged 50-93 years. They concluded that
patients with diabetes mellitus (DM) had statistically significantly more SFCT, whereas the presence and stage of DR
were not associated additionally with abnormal SFCT[2]. As the present study was undertaken including a comparatively
younger patient cohort, its contrasting findings were expected to have important implications for the Chinese population
by serving to add on to the findings of the Beijing eye study. However, we believe that there are elements of the study
design which prevent the generalizability of the study findings and make them exclusive to the present study, limiting
their clinical implications. We would like to highlight these factors which should be taken into account while interpreting
the study and utilizing it in clinical practice.

In the present study, the sample included patients who underwent unilateral vitrectomy, and the SFCT was measured
in contralateral eyes using extended depth imaging (EDI) on optical coherence tomography (OCT). Considering that the
severity of DR is generally symmetrical between the two eyes of the patient, and given that vitrectomy is primarily
recommended for severe PDR or its complications like high-risk PDR, non-resolving vitreous haemorrhage or vitreo-
macular interface (VMI) abnormalities, it is reasonable to argue if the findings of the study align with such advanced PDR
cases only[3]. The decrease of SFCT has been found to be significant after the onset of severe DR, and is proportionate to
the severity of DR[4]. The authors have not commented if any high-risk characteristics or VMI abnormalities were
observed in any subset of the eyes included, and if so, what were the changes in SFCT in these eyes.

It is commendable that the authors took into account and tried to eliminate the possibility of diurnal variation
influencing choroidal thickness by obtaining images in the afternoon. It would have been interesting to know the reason
for the same, given that the peaks for SFCT and various related indices of choroidal circulation occur between 2:00 and
6:00[5]. Also, it is not known whether these indices remain well-correlated with SFCT in eyes with DR. In line with the
authors’ recommendations for future studies, OCT angiography could be used to simultaneously measure these choroidal
indices to reveal the true changes in choroidal dynamics in PDR in this population[6].

In all the three adjusted models, gender is a common parameter. This has to be viewed in the light of the correlation of
SFCT with gender elucidated in available literature, that SFCT is thicker in men than women([7]. The authors found
significant difference in the results of stratified analysis between age and SFCT in males but not in females. This finding
has not been discussed by the authors and thus, the clinical implications of this finding are presently unclear.

In the present study, yearly reduction in SFCT in PDR patients was found to be 1.68 microns, based on the
measurements of SFCT in patients of varying age. It is well-known that SFCT decreases with increasing duration of
diabetes. However, the inference that the rate is similar to the average rate of loss of 1.40 to 4.80 microns/year in healthy
participants, appears erroneous. Choroidal thickness has been found to decrease in diabetic patients even without
evidence of DR[4]. One then wonders why the rate of loss is the same as that in healthy subjects instead of being
significantly greater? There is need to longitudinally follow-up individual participants and perform serial EDI-OCT
measurements of SFCT to derive the actual rate of SFCT reduction in the subjects. It should also take into account the
duration of diabetes in these subjects. This approach is supported by the arguments provided by the authors, on the
mechanisms of how hyperglycaemia causes choroidopathy and hence influences choroidal thickness.
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The authors concluded that age is a significant determinant in the SFCT, which is in concurrence with previous studies
showing significant decrease in SFCT after the age of 60 years[8]. However, caution should be exercised in interpreting
the finding that there occurs an inflection point at 54 years regarding trends in SFCT with age. The authors remark that
identifying the turning point of age 54 and SFCT in PDR increased statistical power and clinical significance of the study
but fail to elaborate as to how they reached this conclusion. It would have been pertinent to perform subgroup analysis
amongst treatment naive patients to elucidate the relationship in question more accurately[9]. It would also be pertinent
to compare age related changes in choroidal indices, notably choroidal vascularity index (CVI) and SFCT amongst normal
individuals of the same area and ethnicity with those having DM without PDR, treated PDR with and without treated
diabetic macular edema (DME), and treatment naive PDR[10].

Finally, considering that contradictory results observed in studies for SFCT in PDR patients the world over, it is
difficult to understand the clinical implications of the findings of the present study. Presently, the evidence does not
adequately support the assumption that thinner SFCT-for example in myopia-is associated with any visual acuity
changes in otherwise normal patients[11]. However, as per recent research, reduced SFCT is associated with poorer gain
in visual acuity after vitreoretinal intervention, such as that for epiretinal membrane, and this may be attributable to
changes in ocular blood flow[12]. Whether the reduced SFCT results in similarly poor visual acuity gains after
intervention for PDR is not fully understood. Dourandeesh et al[13] recently concluded an evaluation of changes in SFCT
in cases of tractional DME after pars plana vitrectomy, wherein they observed that SFCT decreased and visual acuity
increased significantly following the intervention[13]. However, there was no subgroup analysis comparing subjects
operated early and those who presented late in their disease course. In addition, there is paucity of evidence regarding
the longitudinal change of SFCT after vitreoretinal surgery for PDR[14]. Thus, whether progressive reduction of SFCT is
altered by early vitreoretinal surgery for PDR is another future avenue to be explored. Recently, chorioretinal vascularity
is being increasingly accepted as a biomarker of predictiveness in vitreomacular surgery as well as anti-vascular
endothelial growth factor (VEGF) treatment[15,16]. Whether the newer anti-VEGF agents have some beneficial effects in
preventing or reversing alterations of choroidal circulation in PDR in the same way as they do in neovascular age-related
macular degeneration, are some of the real-world questions which require further studies.

In conclusion, the present study adds to current literature by providing information on the SFCT in advanced PDR
subjects. The results have limited generalizability and unclear clinical implications. Future studies are recommended,
involving newer diagnostic tools like OCT angiography, newer indices like CVI], longitudinal comparative study designs,
subgroup analyses and comparisons between normal, treated and treatment naive eyes, as well as SFCT measurements in
real-world scenarios.

ACKNOWLEDGEMENTS

We thank the reviewers for their comments and suggestions.

FOOTNOTES

Author contributions: Sinha S and Morya AK designed the research; Nishant P and Singh A conducted literature search; Nishant P
drafted the letter; Sinha S and Nishant P drafted the letter; All authors reviewed the final submitted version of the manuscript and agree
to be held accountable for all aspects of the manuscript.

Conflict-of-interest statement: The authors declare that they have no conflict of interest.

Open-Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by external reviewers.
It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-NC 4.0) license, which permits others to
distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the
original work is properly cited and the use is non-commercial. See: https:/ /creativecommons.org/ Licenses/by-nc/4.0/

Country of origin: India
ORCID number: Sony Sinha 0000-0002-6133-5977; Arvind K Morya 0000-0003-0462-119X.

S-Editor: Fan M
L-Editor: A
P-Editor: Chen YX

REFERENCES

1 Lei CY, Xie JY, Ran QB, Zhang MX. Non-linear relationship between age and subfoveal choroidal thickness in Chinese patients with
proliferative diabetic retinopathy. World J Diabetes 2024; 15: 1903-1915 [PMID: 39280183 DOI: 10.4239/wjd.v15.19.1903]

Xu J, Xu L, Du KF, Shao L, Chen CX, Zhou JQ, Wang YX, You QS, Jonas JB, Wei WB. Subfoveal choroidal thickness in diabetes and
diabetic retinopathy. Ophthalmology 2013; 120: 2023-2028 [PMID: 23697958 DOI: 10.1016/j.0phtha.2013.03.009]

[\S)

Buisdenge WID | hittps:/ /www.wjgnet.com 2253 November 15,2024 | Volume15 | Issuell |


https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0000-0002-6133-5977
http://orcid.org/0000-0002-6133-5977
http://orcid.org/0000-0003-0462-119X
http://orcid.org/0000-0003-0462-119X
http://www.ncbi.nlm.nih.gov/pubmed/39280183
https://dx.doi.org/10.4239/wjd.v15.i9.1903
http://www.ncbi.nlm.nih.gov/pubmed/23697958
https://dx.doi.org/10.1016/j.ophtha.2013.03.009

Sinha S et al. Age and subfoveal choroidal thickness

W

6

16

Chen SN, Chen SJ, Wu TT, Wu WC, Yang CH, Yang CM. Refining vitrectomy for proliferative diabetic retinopathy. Graefes Arch Clin Exp
Ophthalmol 2023; 261: 3659-3670 [PMID: 37314522 DOI: 10.1007/s00417-023-06134-w]

Ambiya V, Kumar A, Baranwal VK, Kapoor G, Arora A, Kalra N, Sharma J. Change in subfoveal choroidal thickness in diabetes and in
various grades of diabetic retinopathy. Int J Retina Vitreous 2018; 4: 34 [PMID: 30214825 DOI: 10.1186/540942-018-0136-9]

Lal B, Alonso-Caneiro D, Read SA, Carkeet A. Diurnal changes in choroidal optical coherence tomography angiography indices over 24 hours
in healthy young adults. Sci Rep 2023; 13: 3551 [PMID: 36864086 DOI: 10.1038/s41598-023-30433-1]

Nouri H, Abtahi SH, Mazloumi M, Samadikhadem S, Arevalo JF, Ahmadieh H. Optical coherence tomography angiography in diabetic
retinopathy: A major review. Surv Ophthalmol 2024; 69: 558-574 [PMID: 38521424 DOI: 10.1016/j.survophthal.2024.03.004]

Wang W, He M, Zhong X. Sex-Dependent Choroidal Thickness Differences in Healthy Adults: A Study Based on Original and Synthesized
Data. Curr Eye Res 2018; 43: 796-803 [PMID: 29451995 DOI: 10.1080/02713683.2018.1428995]

Ding X, LiJ, Zeng J, Ma W, Liu R, Li T, Yu S, Tang S. Choroidal thickness in healthy Chinese subjects. Invest Ophthalmol Vis Sci 2011; 52:
9555-9560 [PMID: 22058342 DOIL: 10.1167/i0vs.11-8076]

Wang H, Tao Y. Choroidal structural changes correlate with severity of diabetic retinopathy in diabetes mellitus. BMC Ophthalmol 2019; 19:
186 [PMID: 31419954 DOI: 10.1186/512886-019-1189-8]

Gupta C, Tan R, Mishra C, Khandelwal N, Raman R, Kim R, Agrawal R, Sen P. Choroidal structural analysis in eyes with diabetic retinopathy
and diabetic macular edema-A novel OCT based imaging biomarker. PLoS One 2018; 13: €0207435 [PMID: 30533048 DOI:
10.1371/journal.pone.0207435]

Mahmud M, Ahem A, Bastion MC, Omar R, Nawi AM, Razak N, Satali AM, Khialdin SM, Din NM. The Relationship Between Choroidal
and Photoreceptor Layer Thickness With Visual Acuity in Highly Myopic Eyes. Front Cell Neurosci 2022; 16: 800065 [PMID: 35185474
DOLI: 10.3389/fncel.2022.800065]

Rommel F, Brinkmann MP, Sochurek JAM, Prasuhn M, Grisanti S, Ranjbar M. Ocular Blood Flow Changes Impact Visual Acuity Gain after
Surgical Treatment for Idiopathic Epiretinal Membrane. J Clin Med 2020; 9 [PMID: 32517301 DOI: 10.3390/jcm9061768]

Dourandeesh M, Moeini M, Shaye ZA, Shoeibi N, Hosseini SM, Banaee T. Subfoveal choroidal thickness following pars plana vitrectomy in
tractional diabetic macular edema. Eur J Ophthalmol 2023; 33: 1405-1411 [PMID: 36476066 DOL: 10.1177/11206721221144137]

Kim DI, Bae KW, Hwang DD. Longitudinal Change of Choroidal Thickness after Pars Plana Vitrectomy for Idiopathic Epiretinal Membrane.
J Clin Med 2022; 11 [PMID: 36498525 DOI: 10.3390/jem11236950]

D'Aloisio R, Ruggeri ML, Porreca A, Di Nicola M, Aharrh-Gnama A, Quarta A, Gironi M, Toto L, Mastropasqua R. Choroidal Vascularity
Index Fluctuations in Epiretinal Membranes in Vitreoretinal Surgery: Comparison Between Idiopathic and Diabetic Ones. Trans! Vis Sci
Technol 2023; 12: 9 [PMID: 38060233 DOI: 10.1167/tvst.12.12.9]

Minnella AM, Centini C, Gambini G, Savastano MC, Pagliei V, Falsini B, Rizzo S, Ciasca G, Maceroni M. Choroidal Thickness Changes
After Intravitreal Aflibercept Injections in Treatment-Naive Neovascular AMD. Adv Ther 2022; 39: 3248-3261 [PMID: 35597837 DOI:
10.1007/s12325-022-02129-x]

Buisdenge WID | hittps:/ /www.wjgnet.com 2254 November 15,2024 | Volume15 | Issuell |


http://www.ncbi.nlm.nih.gov/pubmed/37314522
https://dx.doi.org/10.1007/s00417-023-06134-w
http://www.ncbi.nlm.nih.gov/pubmed/30214825
https://dx.doi.org/10.1186/s40942-018-0136-9
http://www.ncbi.nlm.nih.gov/pubmed/36864086
https://dx.doi.org/10.1038/s41598-023-30433-1
http://www.ncbi.nlm.nih.gov/pubmed/38521424
https://dx.doi.org/10.1016/j.survophthal.2024.03.004
http://www.ncbi.nlm.nih.gov/pubmed/29451995
https://dx.doi.org/10.1080/02713683.2018.1428995
http://www.ncbi.nlm.nih.gov/pubmed/22058342
https://dx.doi.org/10.1167/iovs.11-8076
http://www.ncbi.nlm.nih.gov/pubmed/31419954
https://dx.doi.org/10.1186/s12886-019-1189-8
http://www.ncbi.nlm.nih.gov/pubmed/30533048
https://dx.doi.org/10.1371/journal.pone.0207435
http://www.ncbi.nlm.nih.gov/pubmed/35185474
https://dx.doi.org/10.3389/fncel.2022.800065
http://www.ncbi.nlm.nih.gov/pubmed/32517301
https://dx.doi.org/10.3390/jcm9061768
http://www.ncbi.nlm.nih.gov/pubmed/36476066
https://dx.doi.org/10.1177/11206721221144137
http://www.ncbi.nlm.nih.gov/pubmed/36498525
https://dx.doi.org/10.3390/jcm11236950
http://www.ncbi.nlm.nih.gov/pubmed/38060233
https://dx.doi.org/10.1167/tvst.12.12.9
http://www.ncbi.nlm.nih.gov/pubmed/35597837
https://dx.doi.org/10.1007/s12325-022-02129-x

JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: office(@baishideng.com
Help Desk: https://www.t6publishing.com/helpdesk

https:/ /www.wjgnet.com

© 2024 Baishideng Publishing Group Inc. All rights reserved.


mailto:office@baishideng.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

	Abstract
	TO THE EDITOR
	ACKNOWLEDGEMENTS
	FOOTNOTES
	REFERENCES

