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Diabetic retinopathy (DR) is the leading cause of non-trau-
matic blindness in working-aged adults, affecting 431,964 pa-
tients (15.9%) with diabetes in Korea [1]. Individuals who de-
velop DR or macular edema (ME) experience a decline in vi-
sual acuity. In addition, those who develop proliferative DR 
(PDR) have a substantially increased risk of serious complica-
tions that can result in permanent vision loss such as retinal 
detachment and vitreous hemorrhage [2]. Thus, identifying 
individuals at highest risk of DR progression and intervening 
early can reduce visual impairment and the cost associated 
with advanced retinopathy management.

Park et al. [3] reported the clinical features of DR and ME in 
patients with type 2 diabetes mellitus who had a disease dura-
tion of longer than 15 years. A total of 220 patients were re-
cruited, with a mean age of 66.8 years and a median duration 
of diabetes of 22.6 years. The prevalence of total DR, non-pro-
liferative DR (NPDR) and PDR in this study population was 
67.7%, 39.3%, and 28.4%, respectively. The logistic analyses 
showed that younger age, longer diabetes duration, higher fast-
ing plasma glucose, lower creatinine clearance, and use of in-
sulin were associated with DR, and lower body weight, higher 
systolic blood pressure, glycated hemoglobin, liver function 
test, and use of insulin were associated with ME. Previous 

studies have proposed that hyperglycemia, hypertension, dura-
tion of diabetes, obesity, and nephropathy are the potential risk 
factors of DR [4]. However, the subjects of this study consisted 
of patients who had long-standing type 2 diabetes mellitus, 
and the clinical characteristics of DR may differ from those of 
DR in other previous studies. I have a few comments and ques-
tions about their main findings.

First, younger age was associated with a severe form of DR 
in this study, which is different from other previous studies [5-
7]. Most of the previous studies suggested that age is not inde-
pendently associated with the development or progression of 
DR. I am wondering about the exclusion criteria and the ad-
justed confounding factors of the multiple logistic analysis in 
this study. One Japanese study analyzed and identified the risk 
factors for the progression of DR in early-onset type 2 diabetes 
mellitus [8]. The study suggested that the incidence rates of 
both the developments of NPDR and the progression from 
NPDR to PDR in early-onset type 2 diabetes mellitus was 
shown to be high when compared with the general diabetes 
population. The clinical characteristics of the patients who 
were young and had a progressive form of DR may have clini-
cal implication and will need to be investigated in the future.

Second, in Fig. 2, fasting plasma glucose was not associated 
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with PDR. Was there an association between glycosylated he-
moglobin and the progression to PDR? Our earlier study 
showed that glycemic control is the most important modifiable 
factor in the development of DR [7]. In addition, we showed 
that glycemic control in patients with a long duration of diabe-
tes can be helpful for the prevention of first onset of DR. How-
ever, there is a possibility that there is a difference in the natu-
ral course [7] and clinical characteristics [6,9] between the de-
velopment of NPDR and the progression of PDR. The risk fac-
tors for the development and progression of DR were different 
between the studies.

Third, the ‘use of insulin’ factor was the most important DR-
associated factors in this study. In my opinion, the insulin fac-
tor is not a major causal factor for DR or ME, and it is merely a 
marker of vulnerability for the development and progression 
of DR. However, because the insulin factor had such a strong 
impact on DR in this study, there may be many unrevealed, 
unadjusted insulin use-related confounding factors, such as 
β-cell function and other diabetes complications. Further vali-
dation studies such as subgroup analyses which exclude insulin 
users may need in the future.

CONFLICTS OF INTEREST 

No potential conflict of interest relevant to this article was re-
ported.

REFERENCES

1.	 Song SJ, Han K, Choi KS, Ko SH, Rhee EJ, Park CY, Park JY, Lee 
KU, Ko KS; Task Force Team for Diabetes Fact Sheet of the Ko-
rean Diabetes Association. Trends in diabetic retinopathy and 
related medical practices among type 2 diabetes patients: re-
sults from the National Insurance Service Survey 2006-2013. J 
Diabetes Investig 2017 Mar 10 [Epub]. https://doi.org/10.1111/

jdi.12655
2.	 Fong DS, Aiello L, Gardner TW, King GL, Blankenship G, Ca-

vallerano JD, Ferris FL 3rd, Klein R; American Diabetes Asso-
ciation. Retinopathy in diabetes. Diabetes Care 2004;27 Suppl 
1:S84-7.

3.	 Park S, Rhee SY, Jeong SJ, Kim K, Chon S, Yu SY, Woo JT. Fea-
tures of long-standing Korean type 2 diabetes mellitus patients 
with diabetic retinopathy: a study based on standardized clini-
cal data. Diabetes Metab J 2017;41:393-404. 

4.	 Song SJ, Wong TY. Current concepts in diabetic retinopathy. 
Diabetes Metab J 2014;38:416-25. 

5.	 Kawasaki R, Tanaka S, Tanaka S, Yamamoto T, Sone H, Ohashi 
Y, Akanuma Y, Yamada N, Yamashita H; Japan Diabetes Com-
plications Study Group. Incidence and progression of diabetic 
retinopathy in Japanese adults with type 2 diabetes: 8 year fol-
low-up study of the Japan Diabetes Complications Study 
(JDCS). Diabetologia 2011;54:2288-94.

6.	 Kim YJ, Kim JG, Lee JY, Lee KS, Joe SG, Park JY, Kim MS, 
Yoon YH. Development and progression of diabetic retinopa-
thy and associated risk factors in Korean patients with type 2 
diabetes: the experience of a tertiary center. J Korean Med Sci 
2014;29:1699-705.

7.	 Yun JS, Lim TS, Cha SA, Ahn YB, Song KH, Choi JA, Kwon J, 
Jee D, Cho YK, Park YM, Ko SH. Clinical course and risk fac-
tors of diabetic retinopathy in patients with type 2 diabetes 
mellitus in Korea. Diabetes Metab J 2016;40:482-93.

8.	 Okudaira M, Yokoyama H, Otani T, Uchigata Y, Iwamoto Y. 
Slightly elevated blood pressure as well as poor metabolic con-
trol are risk factors for the progression of retinopathy in early-
onset Japanese type 2 diabetes. J Diabetes Complications 2000; 
14:281-7. 

9.	 Harris Nwanyanwu K, Talwar N, Gardner TW, Wrobel JS, Her-
man WH, Stein JD. Predicting development of proliferative di-
abetic retinopathy. Diabetes Care 2013;36:1562-8. 


