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systemic inflammatory and renal 
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Objective: This study aimed to systemically compare the predictive value 
of systemic inflammatory indicators, renal function, and optical coherence 
tomography (OCT)-derived morphological characteristics for the short-
term response to anti-vascular endothelial growth factor (anti-VEGF) therapy 
in patients with diabetic macular edema (DME), and to clarify their relative 
importance.
Methods: A single-center retrospective observational study was conducted 
involving 81 DME patients who completed three monthly loading doses of 
anti-VEGF therapy. Baseline data including systemic inflammatory indicators 
(neutrophil-to-lymphocyte ratio [NLR], systemic immune-inflammatory index 
[SII], platelet-to-lymphocyte ratio [PLR]), renal function (estimated glomerular 
filtration rate [eGFR]), and comprehensive OCT morphological features were 
collected. Patients were categorized into a poor-response group (n = 28) and 
a response group (n = 53) based on an improvement in best-corrected visual 
acuity (BCVA) of ≤5 letters at 3 months. Multivariate logistic regression analysis 
was employed to identify independent predictive factors. A predictive model 
was constructed and evaluated for its discrimination (using AUC), calibration, 
and clinical utility.
Results: Univariate analysis identified eGFR, and several OCT features as 
significant predictors eligible for the multivariate model, whereas none of the 
systemic inflammatory indicators (NLR, SII, PLR) showed significant predictive 
value. Multivariate analysis revealed that specific OCT structural features, namely 
disorganization of inner retinal layers (DIRT) (OR = 0.093, 95% CI [0.021–0.412], 
p = 0.002) and disruption of the ellipsoid zone/external limiting membrane (EZ/
ELM) (OR = 0.142, 95% CI [0.032–0.628], p = 0.010), were strong independent 
predictors of poor treatment response. A predictive model integrating eGFR and 
these two OCT features demonstrated excellent discrimination, with an area 
under the curve (AUC) of 0.869 in the training set and a bootstrap-validated 
average AUC of 0.887. At the optimal cutoff value, the model achieved a 
specificity of 0.893, indicating a strong capability to identify high-risk patients.
Conclusion: Our comparative analysis confirms that baseline retinal structural 
integrity assessed by OCT—specifically disorganization of the inner retinal layers 
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and disruption of the EZ/ELM—shows stronger predictive value for short-term 
anti-VEGF response in DME compared to systemic inflammatory indicators. The 
developed prediction model demonstrates good discriminative performance, 
though its clinical application requires further validation in larger cohorts. These 
findings support the prioritization of OCT imaging in DME management.
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anti-VEGF therapy, diabetic macular edema, optical coherence tomography, predictive 
model, retinal structure, treatment response

1 Introduction

Diabetic macular edema (DME) stands as a leading cause of 
vision impairment among patients with diabetes, with its pathological 
core revolving around the breakdown of the blood-retinal barrier. 
Intravitreal injection of anti-vascular endothelial growth factor (anti-
VEGF) agents has emerged as a first-line treatment for DME, 
effectively reducing macular edema and improving visual acuity (1, 2). 
However, significant interindividual variation exists in clinical 
practice, with approximately one-third of patients exhibiting a 
suboptimal response to anti-VEGF therapy. This constitutes a central 
challenge in the current management of DME (3, 4).

To identify potential poor-responders early, various biomarkers 
have been explored for their predictive value. On one hand, systemic 
biomarkers derived from blood tests have garnered significant interest. 
Systemic inflammation is recognized as a key pathogenetic mechanism 
in DME, leading to the hypothesis that systemic inflammatory indices, 
such as the neutrophil-to-lymphocyte ratio (NLR), systemic immune-
inflammatory index (SII), and platelet-to-lymphocyte ratio (PLR), could 
serve as potential predictive factors (5). Furthermore, renal insufficiency, 
a systemic manifestation of diabetic microvascular complications, has 
also been investigated for its predictive potential, with the estimated 
glomerular filtration rate (eGFR) being a representative indicator (6). 
On the other hand, advancements in imaging technology have revealed 
that microstructural characteristics of the retina identified by optical 
coherence tomography (OCT), such as disorganization of the inner 
retinal layers (DIRT) and disruption of the ellipsoid zone/external 
limiting membrane (EZ/ELM), show considerable promise in assessing 
disease severity and forecasting prognosis (7).

Although the systemic indicators mentioned above have shown 
some predictive potential, the recent research focus has gradually 
shifted toward optical coherence tomography (OCT) features that can 
more directly reflect the local pathological status of the macula. 
Several studies have confirmed that specific OCT morphological 
changes, such as DIRT and EZ/ELM disruption, are closely associated 

with the severity of DME and the response to anti-VEGF therapy (8, 
9). Consequently, a key scientific question that remains insufficiently 
addressed is: When predicting the response to anti-VEGF therapy, do 
these local OCT features, which directly reflect the focal pathology, 
hold superior predictive value compared to systemic inflammatory 
indices that are susceptible to the systemic condition? Elucidating this 
“relative importance” is crucial for clinicians to prioritize the most 
direct and stable tools for clinical decision-making amidst a multitude 
of available indicators. Currently, few studies have systematically and 
directly compared and validated these two distinct categories of 
predictors within the same cohort.

Based on this rationale, this study aims to systematically compare 
and evaluate the relative predictive power of systemic inflammatory 
indicators and OCT structural features for the response to anti-VEGF 
therapy in patients with DME, utilizing a retrospective cohort design. 
The core objective of our research is not to negate previous findings 
but to further clarify the hierarchical relationship among different 
categories of predictors within a unified statistical framework. We seek 
to identify genuine independent predictive factors through 
multivariate modeling and to construct a comprehensive prediction 
model. The novelty of this study lies in its aim to move beyond 
reporting the mere presence or absence of value in individual 
indicators. Instead, through direct comparison, it aims to provide 
high-level evidence-based support for establishing a more clinically 
operable prognostic assessment system centered on objective local 
imaging evidence.

2 Materials and methods

2.1 Study design and ethical approval

This was a single-center, retrospective, observational study 
conducted in accordance with the tenets of the Declaration of 
Helsinki. The study protocol was reviewed and approved by the Ethics 
Committee of Wuhan Aier Eye Hanyang Hospital (Approval No. 
IEC-AD-HYEYE2024008), which waived the requirement for 
informed consent due to the retrospective nature of the research.

2.2 Study participants

The study collected medical records of patients diagnosed with 
DME who received intravitreal anti-VEGF injections at our hospital 
between July 2023 and July 2025. For patients with bilateral disease, 
the right eye was selected for study inclusion; in cases of unilateral 
involvement, the affected eye was enrolled.

Abbreviations: OCT, optical coherence tomography; anti-VEGF, anti-vascular 

endothelial growth factor; DME, diabetic macular edema; NLR, neutrophil-to-

lymphocyte ratio; SII, systemic immune-inflammatory index; PLR, platelet-to-

lymphocyte ratio; eGFR, estimated glomerular filtration rate; BCVA, best-corrected 

visual acuity; DIRT, disorganization of inner retinal layers; EZ/ELM, the ellipsoid 

zone/external limiting membrane; AUC, area under the curve; HbA1c, glycated 

hemoglobin; CST, central subfield thickness; CKD-EPI, Chronic Kidney Disease 

Epidemiology Collaboration; SRF, subretinal fluid; IRC, large intraretinal cysts; 

HRDs, presence of hyperreflective dots; DCA, decision curve analysis; AI, artificial 

intelligence.
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Inclusion criteria were as follows: (1) confirmed diagnosis of 
DME; (2) treatment-naïve and completion of three consecutive 
monthly intravitreal injections of aflibercept (Eylea, Bayer AG); (3) 
availability of complete baseline clinical data, laboratory test results, 
and high-quality OCT images; and (4) complete follow-up data, 
including OCT and BCVA measurements, at 1 month after the third 
injection.

Exclusion criteria included: (1) comorbid ocular conditions that 
could cause macular edema (e.g., retinal vein occlusion, age-related 
macular degeneration); (2) history of intraocular surgery (e.g., 
vitrectomy); (3) significant media opacities (corneal, lens, or 
vitreous) affecting OCT image quality; and (4) incomplete 
follow-up data.

2.3 Treatment response assessment and 
grouping

The operational definition of “poor response” was clearly specified. 
Patients were classified into a “poor-response group” and a “response 
group” based on whether the improvement in Best-Corrected Visual 
Acuity (BCVA), measured in ETDRS letters, was ≤5 letters at the 
one-month follow-up visit after the completion of the three 
loading doses.

2.4 Data collection

The following baseline data were systematically collected:
Basic clinical characteristics: Age, gender, glycated hemoglobin 

(HbA1c), history of hypertension, baseline BCVA, and central subfield 
thickness (CST).

Hematological indices: Baseline neutrophil count, lymphocyte 
count, and platelet count were obtained to calculate systemic 
inflammatory indices, including the neutrophil-to-lymphocyte ratio 
(NLR), platelet-to-lymphocyte ratio (PLR), and systemic immune-
inflammation index (SII).

Renal function parameter: Serum creatinine level was measured, 
and the estimated glomerular filtration rate (eGFR) was calculated 
using the Chronic Kidney Disease Epidemiology Collaboration 
(CKD-EPI) formula based on serum creatinine, age, and sex.

2.5 OCT image analysis

Qualitative analysis of baseline OCT images was performed using 
the Zeiss CIRRUS HD-OCT 5000 device. The analysis was conducted 
independently by two retinal specialists who were blinded to the 
patients’ treatment response and group assignment. Discrepancies 
were resolved through discussion until a consensus was reached. The 
following morphological features were recorded: subretinal fluid 
(SRF); large intraretinal cysts (IRC), defined as the presence of round, 
hyporeflective spaces >250 μm in diameter within the 750 μm central 
foveal area; disorganization of the inner retinal layers (DIRT); integrity 
of the ellipsoid zone/external limiting membrane (EZ/ELM); and 
presence of hyperreflective dots (HRDs), defined as the presence of a 
total of more than 30 hyperreflective dots across all sections of the 
macular radial scans.

2.6 Statistical analysis

All statistical analyses were performed using Python (version 
3.13). Data manipulation was conducted with the Pandas library. 
Statistical tests were carried out using Scipy, logistic regression 
modeling was performed with Statsmodels, and data visualization was 
achieved using Matplotlib and Seaborn. Continuous variables 
following a normal distribution were presented as mean ± standard 
deviation and compared between groups using the independent 
samples t-test (scipy. stats. ttest_ind). Non-normally distributed 
continuous data were expressed as median (interquartile range) and 
compared using the Mann–Whitney U test (scipy. stats. 
mannwhitneyu). Categorical variables were presented as numbers 
(percentages) and compared using the Chi-square test (scipy. stats. 
chi2_contingency).

Variables with a p-value <0.2 in the univariate analysis were 
included in the multivariate logistic regression model (statsmodels. 
api. Logit). Given the exploratory nature of this study and sample size 
considerations, stepwise regression was employed for variable 
selection, while acknowledging its limitations in identifying clinically 
relevant variables. eGFR was retained in the final model based on its 
significance in univariate analysis (p = 0.020) and clinical relevance to 
diabetic microvascular complications, despite not reaching 
independent significance in multivariate analysis.

Based on the results of the multivariate logistic regression, a 
nomogram prediction model was constructed using the Matplotlib 
library for visualization. The discriminative ability of the model was 
evaluated by the area under the receiver operating characteristic curve 
(AUC). The optimal cutoff value (0.737) was determined using the 
Youden index from the ROC curve to balance sensitivity and 
specificity. Calibration was assessed using calibration curves (with 
1,000 bootstrap resamples) and the Hosmer-Lemeshow test. Decision 
curve analysis (DCA) was applied to evaluate the clinical utility of the 
model. A two-sided p-value <0.05 was considered statistically 
significant.

3 Results

3.1 Comparison of baseline characteristics

A total of 81 patients were included in this study, with 53 in the 
responder group and 28 in the poor-responder group. The comparison 
of baseline characteristics between the two groups is presented in 
Table 1. No significant differences were observed between the groups 
in demographic indicators, including age 57.45 ± 11.62 years in the 
responder group vs. 57.89 ± 9.07 years in the poor-responder group 
(p = 0.515), and gender distribution (female/male: 19/34 vs. 14/14, 
p = 0.320). Regarding hematological parameters, no statistically 
significant differences were found between the groups for neutrophil 
count, lymphocyte count, platelet count, NLR, SII, or PLR (all p > 0.05). 
For renal function indicators, eGFR was significantly higher in the 
responder group than in the poor-responder group (82.06 ± 28.10 mL/
min/1.73m2 vs. 67.05 ± 24.55 mL/min/1.73m2, p = 0.020). Concerning 
ophthalmic parameters, baseline ETDRS letters and baseline CST did 
not differ significantly between groups. However, the ETDRS letter 
score at 1 month after completing the three loading doses was 
significantly higher in the responder group (60.74 ± 15.38 vs. 
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49.36 ± 18.54, p = 0.004). Among metabolic parameters, HbA1c 
showed no significant difference between groups (p = 0.076). The 
history of hypertension also did not differ significantly (p = 0.313).

3.2 Prevalence of OCT indicators

The prevalence rates of OCT indicators in the responder and 
poor-responder groups are compared in Table 2. Disorganization of 
the inner retinal layers (35.8% vs. 89.3%, p < 0.001), disruption of the 
ellipsoid zone/external limiting membrane integrity (7.5% vs. 50.0%, 
p < 0.001), and hyperreflective dots (26.4% vs. 57.1%, p = 0.013) were 
significantly more common in the poor-responder group. In contrast, 
the presence of intraretinal cysts (p = 0.221) and subretinal fluid 
(p = 0.876) did not differ significantly between the two groups.

3.3 Univariate regression analysis

Univariate linear regression analyses were performed to assess the 
influence of various variables on the percentage reduction in CST and 

improvement in BCVA. As shown in Table 3, for the percentage 
reduction in CST, the regression coefficients for NLR, SII, PLR, age, 
HbA1c, and eGFR were not statistically significant (all p > 0.05). The 
low adjusted R2 values indicated limited explanatory power of these 
individual variables for CST reduction.

Similarly, as shown in Table 4, for BCVA improvement (in letters), 
the regression coefficients for NLR, SII, PLR, age, HbA1c, and eGFR 
were also not significant (all p > 0.05). The adjusted R2 values were 
close to zero, suggesting no significant linear relationship between 
these variables and BCVA improvement.

3.4 Multivariable regression analysis

Multivariable regression analyses were conducted to evaluate the 
independent effects of multiple variables on treatment response, BCVA 
improvement, and CST reduction; the results are shown in Table 5. For 
treatment response (logistic regression), disorganization of the inner 
retinal layers (OR = 0.093, p = 0.002) and EZ/ELM integrity disruption 
(OR = 0.142, p = 0.010) were independent predictors of poor treatment 
response, while HbA1c, eGFR, intraretinal cysts, and hyperreflective 

TABLE 1  Comparison of baseline characteristics between responder and poor-responder groups.

Variables Responder group 
(n = 53)

Poor-responder 
group (n = 28)

Test Statistic p value Effect size 
(d)

Demographics

Age (years) 57.45 ± 11.62 57.89 ± 9.07 MWU 676.000 0.515 −0.072

Gender (female/male) 19/34 14/14 x2-test 0.990 0.320 0.111

Hematological parameters

Neutrophil count 

(×109/L)
4.07 ± 1.05 3.83 ± 0.86 t-test −1.055 0.295 −0.246

Lymphocyte count 

(×109/L)
1.67 ± 0.56 1.54 ± 0.53 MWU 654.000 0.385 −0.097

Platelet count (×109/L) 233.54 ± 53.45 215.39 ± 33.08 Welch’s t −1.882 0.064 −0.382

NLR 2.63 ± 0.92 2.68 ± 1.35 MWU 716.000 0.800 0.044

SII 611.20 ± 259.51 560.26 ± 260.96 MWU 670.000 0.478 −0.196

PLR 154.20 ± 64.86 151.73 ± 44.07 MWU 816.500 0.648 −0.120

Renal function

eGFR (mL/min/1.73m2) 82.06 ± 28.10 67.05 ± 24.55 t-test −2.384 0.020 −0.557

Ophthalmic parameters

Baseline EDTRS letters 45.99 ± 16.25 49.72 ± 17.82 MWU 655.000 0.388 0.222

Post-treatment EDTRS 

letters
60.74 ± 15.38 49.36 ± 18.54 t-test 2.947 0.004 −0.689

Baseline CST (mean) 304.16 ± 165.96 306.02 ± 207.67 MWU 775.500 0.743 0.010

CST (mean) at 1 month 

after 3 injections
191.02 ± 73.40 220.66 ± 94.42 MWU 581.000 0.111 0.365

Metabolic parameters

HbA1c (%) 5.90 ± 1.61 6.42 ± 1.59 MWU 563.000 0.076 0.325

Medical history

History of hypertension 

(No/Yes)
11/42 8/20 Fisher - 0.313 −0.164

MWU, Mann–Whitney U test; x2-test, Chi-square test; Fisher, Fisher’s exact test. Data presented as mean ± standard deviation or n (%). p-values from appropriate statistical tests. Effect sizes 
(Cohen’s d) provided for continuous variables.
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dots showed no significant influence. For BCVA improvement (linear 
regression), EZ/ELM integrity disruption was negatively associated 
with BCVA improvement (β = −5.867, p = 0.044), whereas subretinal 
fluid and inner retinal structure disorder showed borderline 
significance (p < 0.1). For CST reduction (linear regression), 
intraretinal cysts were positively associated with CST reduction 
(β = 17.160, p = 0.013), while age had no significant effect.

The results of the multivariable analysis were further visualized in 
Figures 1A,B. Figure 1A shows the linear regression coefficients for 
anatomical and functional outcomes: EZ/ELM integrity disruption 
had a negative effect on BCVA improvement (β = −5.867, p = 0.044), 
while intraretinal cysts had a positive effect on CST reduction 
(β = 17.160, p = 0.013). Figure 1B presents the odds ratios for the 
treatment response model in a forest plot, confirming that 
disorganization of the inner retinal layers (OR = 0.093, p = 0.002) and 
EZ/ELM integrity disruption (OR = 0.142, p = 0.010) were significant 
predictors.

3.5 Prediction model construction and 
performance

Based on variables screened by univariate analysis and clinical 
significance, four predictor variables were ultimately included in the 
model: eGFR, disorganization of the inner retinal layers, EZ/ELM 
integrity disruption, and hyperreflective dots. The model coefficients 
and odds ratios are shown in Table 6. The OR for eGFR was 1.022 
(95% CI: 0.996–1.048), indicating it was a positive, though not 
statistically significant, factor for treatment response. The three OCT 
features were all significant negative predictors, with disorganization 
of the inner retinal layers (OR = 0.091, 95% CI: 0.021–0.389) and EZ/
ELM integrity disruption (OR = 0.143, 95% CI: 0.033–0.617) 

showing the strongest predictive effects. Hyperreflective dots 
(OR = 0.354, 95% CI: 0.101–1.244) also showed a negative 
predictive trend.

The classification performance of the model at the optimal 
threshold (0.737) is shown in Table 7. The accuracy was 0.827, 
sensitivity was 0.792, specificity was 0.893, positive predictive value 
was 0.933, and negative predictive value was 0.694, indicating good 
discriminative ability. To evaluate the model’s generalizability, internal 
validation was performed using 1,000 bootstrap samples. The 
validation results showed a mean AUC of 0.887 (95% confidence 
interval CI: 0.791–0.958), a mean sensitivity of 0.885 (95% CI: 0.767–
0.969), and a mean specificity of 0.711 (95% CI: 0.440–0.926). These 
results suggest the model has robust predictive performance.

Model performance was further evaluated using the ROC curve, 
calibration curve, decision curve analysis, and clinical impact curve 
(Figures 2A–D). The ROC curve in Figure 2A shows an AUC of 0.869, 
indicating excellent discriminatory ability. The calibration curve in 
Figure 2B shows that the predicted probabilities generally aligned with 
the actual probabilities, albeit with slight deviation. The decision curve 
analysis in Figure 2C indicates that using the model provided a net 
clinical benefit within the threshold probability range of 0.2–0.8. The 
clinical impact curve in Figure 2D shows the distribution of high-risk 
patients and true positive cases at different thresholds, providing a 
basis for resource allocation.

4 Discussion

Our findings appear to provide evidence that retinal 
microstructural features assessed by OCT may serve as potentially 
useful predictors of short-term anti-VEGF response in DME when 
compared to systemic inflammatory and renal indicators. These 

TABLE 3  Univariate linear regression analysis for CST reduction percentage.

Independent 
variable

Coefficient (β) Standard error P-value 95% confidence 
interval

Adjusted R2

NLR 3.1229 3.20 0.3301 [−3.2204, 9.4662] −0.0005

SII 0.0110 0.013 0.4118 [−0.0155, 0.0374] −0.0040

PLR −0.0622 0.057 0.2761 [−0.1750, 0.0507] 0.0025

Age −0.4321 0.318 0.1785 [−1.0657, 0.2015] 0.0104

HbA1c (%) 0.8183 2.15 0.7038 [−3.4507, 5.0872] −0.0108

eGFR −0.0033 0.125 0.9788 [−0.2519, 0.2453] −0.0126

CST, central subfield thickness; NLR, neutrophil-to-lymphocyte ratio; SII, systemic immune-inflammation index; PLR, platelet-to-lymphocyte ratio; HbA1c, glycated hemoglobin; eGFR, 
estimated glomerular filtration rate.

TABLE 2  Prevalence of OCT indicators in response groups.

OCT indicators Response group 
(n = 53)

Poor-response group 
(n = 28)

Statistic P-value

Inner retinal structure disorder 19 (35.8%) 25 (89.3%) 18.985 <0.001

Ellipsoid zone/external limiting 

membrane integrity disruption
4 (7.5%) 14 (50.0%) 16.7265 <0.001

Hyperreflective dots 14 (26.4%) 16 (57.1%) 6.1589 0.013

Intraretinal cysts 29 (54.7%) 20 (71.4%) 1.4988 0.221

Subretinal fluid 11 (20.8%) 7 (25.0%) 0.0244 0.876
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observations seem to align with previous studies that have suggested 
the prognostic value of specific OCT biomarkers (7–10). The 
comparative framework used in our study attempts to simultaneously 
evaluate both systemic and local predictors within a unified 
multivariate model, which may offer a more balanced perspective on 
the relative importance of different predictor categories in DME 
management.

The observed better predictive performance of OCT-derived 
features, particularly DIRT and EZ/ELM disruption, might underscore 
the potential importance of assessing end-organ damage in addition 
to systemic surrogate markers. This finding could have implications 
for clinical practice, suggesting that retinal specialists might consider 
prioritizing high-resolution imaging biomarkers when making 

treatment decisions, while still acknowledging the value of 
comprehensive patient assessment.

The predictive value observed for DIRT and EZ/ELM disruption 
might be explained by their potential reflection of structural 
alterations. DIRT may represent not only transient edema but 
possibly also alterations in the laminar organization of the inner 
retina, which could involve complex changes in neuronal organization 
and glial cell activity (11). This structural disorganization might 
contribute to what could be considered an “interruption of the visual 
conduction pathway,” potentially limiting functional visual recovery 
even when anatomical edema appears to resolve.

Similarly, EZ/ELM disruption might reflect changes at the level of 
photoreceptor integrity (12). The ellipsoid zone, containing 

TABLE 4  Univariate linear regression analysis for BCVA improvement in letters.

Independent 
variable

Coefficient (β) Standard error P-value 95% confidence 
interval

Adjusted R2

NLR 0.9072 1.13 0.4248 [−1.3436, 3.1581] −0.0045

SII 0.0045 0.005 0.3425 [−0.0049, 0.0138] −0.0011

PLR −0.0069 0.020 0.7349 [−0.0471, 0.0334] −0.0112

Age −0.0448 0.114 0.6954 [−0.2715, 0.1820] −0.0107

HbA1c (%) −0.5728 0.758 0.4517 [−2.0806, 0.9349] −0.0054

eGFR 0.0502 0.044 0.2558 [−0.0371, 0.1375] 0.0039

BCVA, best-corrected visual acuity; other abbreviations as in Table 3.

TABLE 5  Multivariable regression analysis of treatment response, BCVA improvement, and central subfield thickness reduction.

Variable Model Coefficient OR OR_CI_
Lower

OR_CI_Upper P-value

HbA1c (%)
Treatment response 

(logistic)
0.022207102 1.022455515 0.69376621 1.5068697 0.910640929

eGFR (mL/

min/1.73m2)

Treatment response 

(logistic)
0.020320152 1.020528011 0.994696131 1.047030736 0.120316278

Inner retinal structure 

disorder

Treatment response 

(logistic)
−2.374204142 0.093088545 0.020002339 0.433223204 0.002476237

Intraretinal cysts (IRC)
Treatment response 

(logistic)
−0.260080036 0.770989876 0.201110511 2.955714581 0.704439814

Hyperreflective dots 

(HRDs)

Treatment response 

(logistic)
−1.051389191 0.349451956 0.094188593 1.296512301 0.115999119

EZ/ELM integrity 

disruption

Treatment response 

(logistic)
−1.952975529 0.14185136 0.032286201 0.623232461 0.009706069

Subretinal fluid (SRF)
BCVA improvement 

(linear)
−5.639918107 N/A N/A N/A 0.065062229

Inner retinal structure 

disorder

BCVA improvement 

(linear)
−4.19315455 N/A N/A N/A 0.081391356

Hyperreflective dots 

(HRDs)

BCVA improvement 

(linear)
−2.036667946 N/A N/A N/A 0.452273399

EZ/ELM integrity 

disruption

BCVA improvement 

(linear)
−5.866923994 N/A N/A N/A 0.044333195

Age (years)
CST reduction 

(linear)
−0.393835287 N/A N/A N/A 0.205041689

Intraretinal cysts (IRC)
CST reduction 

(linear)
17.16042785 N/A N/A N/A 0.012796956
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mitochondria, appears important for photoreceptor energy metabolism, 
while the external limiting membrane seems to provide structural 
support (13). Disruption of these layers could indicate photoreceptor 
alterations that might not fully respond to anti-VEGF therapy alone.

Some recent evidence suggests that the potential predictive value 
of these structural biomarkers might extend beyond anti-VEGF 

therapy. Studies investigating dexamethasone intravitreal implants 
have similarly reported DIRT and EZ/ELM integrity as potentially 
relevant prognostic factors (10, 14). This consistency across different 
treatment modalities might indicate that retinal structural integrity 
could be a factor worth considering in DME management across 
different therapeutic approaches.

The limited predictive value observed for systemic inflammatory 
indices (NLR, SII, PLR) requires careful interpretation. While systemic 
inflammation is generally recognized as involved in DME 
pathogenesis, several factors might explain our findings (15–17). The 
blood-retinal barrier appears to create some separation between 
systemic and retinal inflammatory environments, potentially 
complicating the relationship between peripheral blood markers and 
intraretinal pathology. Additionally, local retinal inflammation seems 
to involve complex mechanisms including microglial activation and 
cellular senescence processes (18, 19), which might not be fully 
captured by systemic indices alone.

The emerging understanding of the “gut-eye axis” (20) further 
adds complexity to these relationships, as systemic inflammation in 
DME might originate from multiple sources. While this systemic 
inflammation likely contributes to DME pathogenesis, its multifaceted 
nature might partially explain why local OCT features that directly 
visualize retinal structure could provide useful predictive information 
that complements systemic indicators.

Our prediction model demonstrated reasonably good 
discriminative ability (AUC = 0.869) with what appears to be adequate 
specificity (0.893) for identifying patients who might benefit from 
alternative treatment approaches. This level of specificity could be 
clinically useful for minimizing the risk of inappropriately withholding 
anti-VEGF treatment from potential responders, though this requires 
further validation.

FIGURE 1

Multivariate regression analysis of treatment response predictors. (A) Multivariate linear regression analysis for anatomical and functional outcomes. 
(B) Multivariate logistic regression analysis for treatment response.

TABLE 6  Coefficients and odds ratios of the prediction model variables.

Variable Coefficient Odds 
ratio 
(OR)

95% 
confidence 

interval

Intercept 1.5468 4.696 0.556–39.659

eGFR 0.0216 1.022 0.996–1.048

Inner retinal 

structure disorder
−2.3977 0.091 0.021–0.389

EZ/ELM integrity −1.9473 0.143 0.033–0.617

Hyperreflective 

dots (HRDs)
−1.0388 0.354 0.101–1.244

TABLE 7  Classification performance of the model at the optimal 
threshold (0.737).

Performance metric Value

Accuracy 0.827

Sensitivity 0.792

Specificity 0.893

Positive predictive value 0.933

Negative predictive value 0.694
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The model’s performance suggests that baseline OCT evaluation 
might usefully complement treatment planning. Patients identified as 
potentially having poorer response to anti-VEGF monotherapy might 
be considered for more intensive monitoring or alternative approaches, 
though such decisions would need to be made in the context of 
individual patient factors and clinical judgment.

Several important limitations should be considered when 
interpreting our findings. The single-center retrospective design and 
moderate sample size (n = 81) suggest that our findings should be 
validated in larger, more diverse populations before broader 
application can be considered. The homogeneous population source 
is particularly relevant given known ethnic variations in retinal 
structure (21, 22).

The early response assessment (1 month post-loading) represents 
a practical timepoint for initial assessment but cannot fully capture 
longer-term response patterns. The clinical utility of early prediction 
needs to be balanced against the understanding that treatment 
response may evolve over time.

The comparison between systemic indices and OCT features 
involves methodological considerations that warrant attention. The 
observed differences in predictive performance might reflect 
variations in measurement precision rather than fundamental 

biological differences. Systemic indicators might require different 
methodologies or larger samples to demonstrate their potential 
predictive value.

Although we employed bootstrap validation, the use of stepwise 
regression with multiple predictors in a limited sample suggests that 
our findings should be considered preliminary rather than definitive. 
Finally, our model incorporates only baseline characteristics without 
considering how treatment responses might evolve over time.

Based on our findings, several research directions might be 
worth pursuing. Validation in larger multi-center prospective 
cohorts would help establish the generalizability of our observations. 
Exploring automated quantification of OCT features using 
computational methods might enhance reproducibility and clinical 
applicability. Investigating whether baseline OCT features might 
inform treatment selection between different anti-VEGF agents or 
combination therapies represents an interesting direction for 
future study.

Most importantly, interventional studies would be needed to 
determine whether modifying treatment based on predictive models 
actually improves patient outcomes. The potential clinical value of our 
model would be better understood through comparative effectiveness 
studies.

FIGURE 2

Comprehensive model validation: (A) ROC curve, (B) calibration curve, (C) decision curve analysis, (D) clinical impact curve.
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5 Conclusion

This comparative analysis suggests that retinal structural 
integrity assessed by OCT—particularly DIRT and EZ/ELM 
status—may provide useful predictive information for short-term 
anti-VEGF response in DME. The developed prediction model 
shows promising discriminative performance but requires 
validation in larger studies. Our findings tentatively support the 
integration of detailed OCT assessment into DME management 
while emphasizing the need for cautious interpretation of 
predictive information. The potential to identify patients who 
might respond differently to anti-VEGF therapy represents an area 
worthy of further investigation, though additional research is 
needed to understand how to best use this information in clinical 
practice.
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