

[image: image1]
Vitrectomy and All-Cause and Cause-Specific Mortality in Elderly Patients With Vitreoretinal Diseases: A Nationwide Cohort Study












	
	ORIGINAL RESEARCH
published: 25 April 2022
doi: 10.3389/fmed.2022.851536






[image: image2]

Vitrectomy and All-Cause and Cause-Specific Mortality in Elderly Patients With Vitreoretinal Diseases: A Nationwide Cohort Study

Yoon Jeon Kim1†, Ji Sung Lee2,3†, Yunhan Lee1, Hun Lee1,*,‡, Jae Yong Kim1,*,‡ and Hungwon Tchah1


1Department of Ophthalmology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, South Korea

2Clinical Research Center, Asan Institute for Life Sciences, Asan Medical Center, University of Ulsan College of Medicine, Seoul, South Korea

3Department of Clinical Epidemiology and Biostatistics, Asan Medical Center, University of Ulsan College of Medicine, Seoul, South Korea

Edited by:
Tae-im Kim, Yonsei University, South Korea

Reviewed by:
Ping Fei, Shanghai Jiao Tong University, China
 Tyler Hyungtaek Rim, Duke-NUS Medical School, Singapore

*Correspondence: Hun Lee, yhun777@hanmail.net
 Jae Yong Kim, jykim2311@naver.com

†These authors have contributed equally to this work and share first authorship

‡These authors have contributed equally to this work

Specialty section: This article was submitted to Ophthalmology, a section of the journal Frontiers in Medicine

Received: 10 January 2022
 Accepted: 16 March 2022
 Published: 25 April 2022

Citation: Kim YJ, Lee JS, Lee Y, Lee H, Kim JY and Tchah H (2022) Vitrectomy and All-Cause and Cause-Specific Mortality in Elderly Patients With Vitreoretinal Diseases: A Nationwide Cohort Study. Front. Med. 9:851536. doi: 10.3389/fmed.2022.851536



Purpose: To determine the all-cause and cause-specific mortality in elderly patients with vitreoretinal diseases based on vitrectomy status.

Methods: Elderly patients (aged ≥ 60 years) diagnosed with vitreoretinal diseases between 2003 and 2012 using the Korean National Health Insurance Service-Senior cohort (2002–2015) were included in this nationwide population-based retrospective cohort study. The exposure of interest was vitrectomy, and information on mortality from patient inclusion until December 2015 was obtained. Cox regression modeling was used to assess the association between vitrectomy and mortality. An additional subgroup analysis was performed to investigate the effects of the underlying retinal disease characteristics and comorbidities on mortality.

Results: The study cohort included 152,283 patients (3,313 and 148,970 in the vitrectomy and non-vitrectomy groups, respectively). The adjusted model showed vitrectomy was associated with a decreased risk of pulmonary-cause mortality [hazard ratio (HR), 0.51; P < 0.001]; however, no association was observed for all-cause mortality (HR, 0.93; P = 0.325). Vitrectomy was associated with increased mortality risk (all-cause: HR, 1.26; P < 0.001 and vascular causes: HR, 1.41; P = 0.003) among patients with retinal vascular diseases and decreased mortality risk (all-cause: HR, 0.64; P < 0.001 and pulmonary causes: HR, 0.35; P = 0.011) among patients with macular diseases. There were significant interactions between age and vitrectomy with respect to all-cause mortality among patients with either vitreoretinal disease.

Conclusions: In elderly patients with retinal diseases, the vitrectomy group showed the lower mortality from pulmonary causes with no association for all-cause mortality.
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INTRODUCTION

In the last few decades, the clinical efficacy and safety of vitrectomy have significantly improved owing to advancements in surgical instruments and equipment (1, 2). In addition, patient discomfort during the postoperative period has also decreased. Accordingly, while vitrectomy was initially only performed for severe cases, such as retinal detachment with large retinal breaks or proliferative vitreous retinopathy, the indications for surgery have been expanding (3). An increasing number of patients worldwide are undergoing surgery, particularly the elderly (4). Therefore, it is worthwhile to analyze whether there is a difference in mortality rates depending on the performance of vitrectomy in the elderly population.

Various previous studies have evaluated the association between ocular surgeries and long-term mortality, particularly between cataract surgery and mortality (5–7). Additionally, some cohort studies have evaluated the survival rates after vitrectomy in patients with proliferative diabetic retinopathy, reporting a 5-year survival rate between 68 and 96% (8, 9) and a 10-year survival rate of 49% (10). However, those studies in relation to vitrectomy included small sample sizes of people from a single group and no comparisons with a non-surgical group. To the best of our knowledge, no previous study has compared mortality rates according to vitrectomy status, particularly in a population-based cohort. Hence, we aimed to evaluate and compare the all-cause and cause-specific mortality of the elderly Korean population based on vitrectomy status. We used data from the Korean National Health Insurance Service Senior cohort (NHIS-Senior) database, which is a nationwide database that covers the entire older-adult Korean population (11). In addition, a subgroup analysis was performed to determine whether the mortality rate differed according to the two main subtypes of vitreoretinal disease (retinal vascular and macular diseases).



METHODS


Study Setting

For this population-based retrospective cohort study, data was obtained from the Korean NHIS-Senior database (2002–2015). As previously described, the Korean NHIS is a national health insurance database that includes all patient data related to healthcare and long-term care services (11). The senior cohort data covers 558,147 individuals randomly sampled from 10% of the approximate 5.5 million Koreans aged ≥ 60 years. All participants included in the NHIS-Senior database were followed until 2015 unless they were disqualified for health coverage. The NHIS-Senior database comprises patient data, including age, sex, national health screening, healthcare utilization, disease diagnoses, vitrectomy status, procedures, and prescribed medications, as well as mortality-related information. The patients' healthcare records were not duplicated because all Korean residents receive a unique identification number at birth. The Korean NHIS uses the Korean Standard Classification of Diseases, Seventh Edition (KCD-7) codes and the Korean Electronic Data Interchange (KEDI) codes (12). This database can be used for national healthcare evidence-based analyses that accurately represent the entire elderly population in Korea.

All data in the NHIS-Senior database were de-identified and encrypted to protect the privacy of the participants before use. As the NHIS-Senior database comprises data that are open to the public, the Institutional Review Board (IRB) of the Asan Medical Center waived the requirement for a review of this study (AMC IRB No. 2019-1630).



Study Population

Our target population was Korean older adults who were included in the NHIS-Senior database between January 1, 2002 and December 31, 2015 (n = 558,147) (Figure 1). The inclusion criteria were as follows: aged ≥ 60 years, with at least one NHIS record between January 1, 2002 and December 31, 2012 (n = 176,234) with a KCD-7 code for a vitreoretinal disease (Supplementary Table 1). In addition, we included a wash-out period between January 1, 2002 and December 31, 2002 to reduce the potential impact of surveillance bias (n = 152,283). Patients with the following characteristics were excluded: those with KCD-7 codes for congenital or hereditary vitreoretinal diseases, a ruptured globe, intraocular foreign body, or other retinal/choroidal malignancy.
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FIGURE 1. Flow-chart illustrating the study design.




Exposure

The exposure of interest was a vitrectomy. The eligible subjects were classified into two groups based on whether they underwent a vitrectomy between January 1, 2003 and December 30, 2015 (Figure 1). The vitrectomy group comprised all participants with the KEDI code for vitrectomy. Vitrectomy was defined as a total vitrectomy (KEDI code S5121). The non-vitrectomy group was the unexposed group, and comprised all participants with diagnostic codes for vitreoretinal diseases, but with no KEDI code for vitrectomy. The patients in both groups were followed up starting at the earliest date the diagnostic code for vitreoretinal diseases was assigned.



Outcomes

The primary outcomes of interest were all-cause and cause-specific mortality for the period from patient inclusion to December 31, 2015. Mortality was determined based on an indicator variable in the NHIS-Senior database, which contains information on all-cause and cause-specific mortality. In this study, the causes of death were grouped as cancer, accident-related, vascular, pulmonary, neurologic, infectious, or trauma-related deaths (Supplementary Table 2).

We performed a time-dependent analysis to prevent an immortal time bias (13). For the non-vitrectomy group, the time-to-death was calculated as the number of days from the vitreoretinal disease diagnosis to death. For the vitrectomy group, the period between the diagnosis and vitrectomy was considered the follow-up period for vitreoretinal diseases, and the period after surgery was considered the follow-up period for vitrectomy. Therefore, the person-days of follow up before the surgery were classified as the non-surgery group until the surgery day definition was met, and as the surgery group thereafter. Participants who did not have a record of death were followed up until the last known date or December 31, 2015.



Covariates

The collected demographic data included patients' age at the time of vitreoretinal disease diagnosis, sex, area of residence, and income level. The areas of residence were grouped as either metropolitan or provincial areas according to the administrative unit of Korea. Household income was categorized as below or above the twentieth percentile.

Both systemic and ocular comorbidities were included as covariates in this study. The systemic comorbidities were assessed at the time of vitreoretinal disease diagnosis. The Charlson comorbidity index (CCI) score was used as a covariate to represent patients' overall systemic health (14). The CCI is a weighted index of systemic disease burden based on the presence or absence of 17 systemic comorbidities, with a higher CCI score indicating a higher burden of systemic disease. Based on their systemic disease profiles, patients were assigned a CCI score between 0 and 6 that could be used to predict the 1-year mortality risk (6). In addition, data from a self-reported questionnaire (smoking status, alcohol consumption, and regular exercise) was obtained for a subset of patients who underwent a national health screening program, medical check-ups provided every 2 years.

Other ocular comorbidities, including glaucoma (KCD-7 codes H40 and H42) and severe cataract (KCD-7 codes H25.2 and H25.1), were examined. Since objective visual acuity data were not available, patients with diagnostic codes for Morgagnian-type senile cataract and senile nuclear cataract were considered to have severe cataract subtypes. Determining the presence of systemic and ocular comorbidities was based on the availability of KCD-7 codes for these conditions (Supplementary Table 3).



Statistical Analysis

The primary objective of this study was to examine the differences in all-cause and cause-specific mortality among patients diagnosed with vitreoretinal diseases between the vitrectomy and non-vitrectomy groups. We used absolute standardized differences (ASD) to compare the baseline characteristics (15). ASD, calculated as differences in the means or proportions divided by a pooled estimate of the standard deviation (SD), is not as sensitive to sample size when compared with the traditional significance testing; hence, it is useful for identifying clinically meaningful differences. An ASD > 0.1 is considered clinically meaningful (16). Cox regression models based on the time-varying covariate vitrectomy status (exposure) were used to determine the covariate-adjusted associations between vitrectomy and time to death from any cause or death attributed to cancer and vascular, pulmonary, neurologic, infectious, or traumatic conditions. We used two models with adjustments for potential confounding factors at baseline. Model 1 was adjusted for age and sex. Model 2 was further adjusted for systemic disease burden as measured using income, area of residence, CCI, and ocular comorbidities. In addition, the adjusted HR of each covariate was used to investigate the effects of age, sex, area of residence, income level, CCI score, glaucoma, and severe cataracts on vitrectomy-related overall mortality. Moreover, subgroup analyses were performed to investigate differences in mortality according to the underlying retinal disease type. The Statistical Analysis System (SAS) program version 9.4 (SAS Institute, Cary, NC, United States) was used for all statistical analyses, and statistical significance was set to a two-sided p < 0.05.




RESULTS


Baseline Characteristics

The study cohort included 152,283 patients (mean age, 72.3 ± 6.2 years), with 3,313 and 148,970 in the vitrectomy and non-vitrectomy groups, respectively. The baseline characteristics of the study cohort are summarized in Supplementary Table 4. Most of the patients in both groups were diagnosed with vitreoretinal diseases when aged <70 years. The older population (≥ 75 years) were not likely to undergo vitrectomy (ASD = 0.4047). More patients who underwent vitrectomy lived in metropolitan areas than in provincial areas (ASD = 0.1085) and had higher incomes (ASD = 0.1214). The remaining demographic factors, including the CCI, were similar between the groups (all ASD <0.1). A greater proportion of patients had glaucoma in the vitrectomy group (49.4 and 38.5% in the vitrectomy and non-vitrectomy groups, respectively; ASD = 0.2403). The fasting plasma glucose concentration was higher in the vitrectomy group (ASD = 0.1170), but other parameters were not different between the groups (all ASD > 0.1).



Mortality Rate

Table 1 shows the mortality rates of the elderly patients with vitreoretinal diseases stratified by vitrectomy status. The crude mortality at any time during the study period was 2.89 deaths per 100 person-years in the vitrectomy group and 3.36 deaths per 100 person-years in the non-vitrectomy group. The unadjusted model showed a significant difference in the hazard ratios (HRs) for all-cause and cause-specific mortality between the groups (Table 2). Vitrectomy was associated with a lower risk of all-cause mortality [HR, 0.81; 95% confidence interval (CI), 0.74–0.88, P < 0.001] and mortality from malignant causes (HR, 0.83; 95% CI, 0.70–0.97, P = 0.023), pulmonary causes (HR, 0.40; 95% CI, 0.27–0.58, P < 0.001), neurologic causes (HR, 0.46; 95% CI, 0.25–0.86, P = 0.014), and infectious causes (HR, 0.44; 95% CI, 0.22–0.88, P = 0.021). After adjusting for other variables, the decreased risk of mortality from pulmonary causes present in the vitrectomy group persisted in Model 1 (HR, 0.50; 95% CI, 0.34–0.73, P < 0.001) and Model 2 (HR, 0.51; 95% CI, 0.35–0.74, P < 0.001). However, the adjusted model showed no association between vitrectomy and all-cause and other cause-specific mortality (P > 0.05). Based on this analysis, Kaplan–Meier survival curves were calculated to describe all-cause mortality according to the vitrectomy status (Figure 2).


Table 1. Mortality rates of elderly patients with vitreoretinal disease stratified by vitrectomy status.
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Table 2. Hazard ratios for all-cause and cause-specific mortality in elderly patients with vitreoretinal disease stratified by vitrectomy status.
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FIGURE 2. Kaplan–Meier graphs to describe all-cause mortality between the vitrectomy and non-vitrectomy groups.


To assess the factors affecting these differences in all-cause mortality between the groups, fully adjusted models were used. A significant interaction between age and vitrectomy-related mortality was found (P < 0.001) (Supplementary Table 5). The HR in the vitrectomy group was higher for patients <70 years of age; however, in the vitrectomy group, all-cause mortality decreased in patients aged ≥ 75 years. The lowest mortality in the vitrectomy group was observed for patients aged ≥ 85 years, with a 56% lower HR than that in the non-vitrectomy group (HR, 0.44; 95% CI, 0.25–0.78, P = 0.005). The other factors were not associated with mortality rates stratified by vitrectomy status.



Subgroup Analysis

Subgroup analyses were performed based on the etiology of the retinal disease (i.e., retinal vascular or macular diseases) (Supplementary Tables 6, 7). For retinal vascular diseases (Table 3), the fully adjusted model showed that vitrectomy was associated with a higher risk of mortality from all causes (HR, 1.26; 95% CI, 1.11–1.42, P < 0.001) and vascular causes (HR, 1.41; 95% CI, 1.12–1.78, P = 0.021). Conversely, for macular diseases (Table 4), the fully unadjusted model showed that vitrectomy was associated with a lower risk of mortality from all causes (HR, 0.64; 95% CI, 0.53–0.78, P < 0.001), vascular causes (HR, 0.69; 95% CI, 0.48–1.00, P = 0.052), and pulmonary causes (HR, 0.35; 95% CI, 0.16–1.79, P = 0.011). In both subgroups, considerable interactions between age and vitrectomy-related mortalities were found (Supplementary Tables 8, 9).


Table 3. Hazard ratios for all-cause and cause-specific mortality in elderly patients with retinal vascular diseases stratified by vitrectomy status.
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Table 4. Hazard ratios for all-cause and cause-specific mortality in elderly patients with macular diseases stratified by vitrectomy status.
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DISCUSSION

Using the NHIS database, the present study aimed to examine mortality rates according to vitrectomy status in elderly patients diagnosed with vitreoretinal diseases. The overall mortality rate of patients with retinal diseases did not differ according to vitrectomy status; however, the cause-specific mortality was different between groups. Specifically, the risk of mortality owing to pulmonary causes was significantly lower in the vitrectomy group. In addition, the adjusted all-cause and cause-specific mortality in the vitrectomy group were different according to the underlying retinal disease. A strength of this study is that it demonstrates the characteristics and patterns of mortality of patients undergoing vitrectomy and evaluates the associations between vitrectomy and socio-demographic factors.

The association between vitrectomy and mortality was modified by the effects of age in patients with vitreoretinal diseases. Patients who underwent vitrectomy were significantly younger, indicating that younger patients (≤ 70 years) often choose surgical treatment. Meanwhile, patients aged ≥ 85 years showed the lowest mortality risk associated with vitrectomy. In particular, the analysis of the vitreoretinal diseases overall were found to be associated with a decreased risk of pulmonary-related deaths. Though no studies have evaluated the association between vitrectomy and mortality from pulmonary causes, we suggest that patients who undergo vitrectomy have lower rates of mortality from pulmonary causes, possibly since their general state of health is good, meaning they can ambulate independently and receive routine medical care. The other possibility is that vision recovery after surgery is associated with an increase in physical activity, which results in fewer complications and a higher long-term survival rate. Further studies are necessary to better clarify the mechanisms underlying the association between vitrectomy and mortality from pulmonary causes.

Interestingly, the association of mortality and vitrectomy among the patients with vitreoretinal diseases differed from those of mortality and cataract or glaucoma surgery in patients with cataract or glaucoma. While mortality due to pulmonary causes was decreased following vitrectomy, according to our previous studies examining mortality after cataract surgery and glaucoma surgery (17, 18), all-cause mortality and mortality due to vascular and neurologic causes decreased in the cataract surgery group. On the other hand, all-cause mortality and, in particular, mortality from neurologic causes, increased in the glaucoma surgery group. These differences might be caused by the differences in the characteristics of the ophthalmic diseases and the indications for surgical decisions.

To analyze the differences in mortality in the vitrectomy group according to the underlying retinal disease etiology, patients were categorized into two subgroups, which accounted for more than half of all vitreoretinal diseases. When patients with retinal vascular disease and macular disease were examined separately, different associations were observed. As expected, our results showed that patients in the older adult population with retinal vascular diseases who underwent vitrectomy had a higher CCI score and systemic vascular risk and, consequently, had a higher risk of mortality from all causes and vascular causes owing to the cardiovascular risk after adjusting for demographic characteristics and systemic and ocular comorbidities. Consistent with our results, a recently published study suggested that the severity of diabetic retinopathy may provide valuable insights into patients' risk of mortality from all causes and vascular causes (19). This tendency was particularly evident in the younger patient group (aged 60–69), and it can be speculated that older adults often choose surgery when vascular risk factors are relatively well controlled.

Furthermore, we demonstrated decreased mortality in the vitrectomy group from all causes and pulmonary causes for patients with macular diseases after adjusting for demographic characteristics and systemic and ocular comorbidities. In addition, a decline in the mortality rate following vitrectomy was observed, especially in the elderly. This is a rather contradictory result, considering that a greater proportion of the patients with macular diseases who underwent vitrectomy were current or ex-smokers who regularly consumed alcohol. The main aim of surgical treatment for patients with macular disease is to facilitate better vision in most cases. Older patients who underwent vitrectomy to restore their vision may have been in good general health and thus had lower mortality rates from and vascular causes. Taken together, vitreoretinal surgeons should focus more on improving visual restoration with macular diseases.

This study has some limitations. The main limitation was the observational nature of the study. Though an association between vitrectomy and mortality was observed, it was difficult to determine the extent to which the diagnosis of retinal disease or the performance of vitrectomy contributed to the outcomes. Second, various factors, including surgeons' and patients' preferences and disease severity, must be considered when interpreting our results, however, these are unavoidable limitations to using claims data. In addition, the NHIS-Senior database does not provide information on visual acuity measurements, preoperative retinal status, or the postoperative clinical course. Therefore, we could not determine if the difference between the long-term survival rates in the vitrectomy group was directly associated with the ocular changes following vitrectomy. Third, several variables could be confirmed only for a subset of patients who underwent the national health screening program and approximately 50% of these data were missing. Fourth, we did not consider the number of surgeries in our analysis. Patients with severe diseases are more likely to need more surgeries, which may be related to mortality rates. However, since we included only the time point of the first surgery in the analysis without considering the number of surgeries and the overall course, these aspects should be considered when interpreting the study results. Lastly, we focused only on residents of South Korea; therefore, the observed findings cannot be generalized to other ethnic groups. Despite these limitations, this study is valuable. This was the first study to report a significant association between vitrectomy and long-term survival based on all-cause and cause-specific mortality in older adults using a nationwide population-based database. This study also included a large sample; the data were obtained from the NHIS-Senior database, and selection bias was relatively low because Korea has a single public insurance system that covers the entire population (20, 21).

This nationwide cohort study showed that the vitrectomy group had the lower mortality from pulmonary causes with no association for all-cause mortality. In addition, associations varied according to two types of vitreoretinal disease: higher risk of all-cause mortality and vascular causes in the patients with retinal vascular diseases and lower risk of all-cause mortality, vascular causes, and pulmonary causes in those with macular diseases. Though causality requires further study and analysis, the effect of vitrectomy on the mortality rates of patients can be inferred from the current observations. Further, the expected direction of changes of the future could be predicted based on the different mortality rate after vitrectomy in macular and retinal vascular disease.
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CAdjusted for age, sex, income, area of residence, Charlson comorbidity index (0, 1,

, 8, 4, > 5), glaucoma, and cataract severity.
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(No. of participants) Hazard ratio (95% CI) P-value Hazard ratio (95% CI) P-value Hazard ratio (95% CI) P-value
All-cause 0.46 (0.38-0.56) <0.001 0,65 (0.54-0.79) <0001 064 (0.53-0.78) <0001
Cancer 062 (0.44-087) <0.001 0.74(0.53-1.04) 0083 0.73(0.52-1.02) 0.069
Vascular 0.48 (0.33-0.69) <0001 0.70 (0.48-1.01) 0059 0.69 (0.48-1.00) 0.052
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Accident or trauma 0.94 (0.54-1.64) 0838 1.20 (0.69-2.08) 0525 121 (0.70-2.11) 0.492

Cl, confidence interval.
2Cox model with vitreoretinal vitrectomy status as the time-varying covariate.
bModel 1: adjusted for age and sex.

SModel 2: adjusted for age, sex, income, area of residence, Charison comorbidity index (0, 1, 2, 3, 4, > 5), glaucoma, and cataract severity.






OPS/images/fmed-09-851536-t001.jpg
Cause of mortality

All-cause

Cancer

Vascular
Pulmonary
Neurologic
Infectious

Accident or trauma

Cl, confidence interval.

Mortality rate, No. of deaths (incidence per
100 person-years; 95% Cl)

Vitrectomy group

538 (2.89; 2.66-3.15)
143 (0.77; 0.65-0.91)
143 (0.77; 0.65-0.91)
27 (0.15;0.10-0.21)
10(0.05; 0.08-0.10)
8(0.04; 0.02-0.09)
37 (0.20;0.14-0.28)

Non-vitrectomy group

36,627 (3.36; 3.33-3.40)
9,903 (091; 0.89-0.93)
9,008 (0.83; 0.81-0.84)
3,577 (0.3, 0.32-0.34)
1,057 (0.10,0.09-0.10)
980/(0.09; 0.08-0.10)
2,366 (0.22; 0.21-0.23)

Total person-years were 18,589 for the vitrectomy group and 1,090,111 for the non-

vitrectomy group.

Poisson  regression model  with

time-varying covariate.

vitreoretinal

vitrectomy ~ status  as  the





OPS/images/fmed-09-851536-t002.jpg
Cause of mortality Unadjusted Cox model # Adjusted Cox model 1 ° Adjusted Cox model 2

(No. of participants) Hazard ratio (95% CI) P-value Hazard ratio (95% CI) P-value Hazard ratio (95% CI)> P-value
All-cause 0.81(0.74-0.88) <0.001 0.94 (0.86-1.02) 0.142 0.96 (0.88-1.04) 0.325
Cancer 0.83(0.70-0.97) 0.023 0.87 (0.74-1.03) 0.103 0.88 (0.75-1.04) 0.143
Vascular 0.86(0.73-1.02) 0.083 1.04 (0.88-1.28) 0,623 1.07 (091-1.26) 0.422
Pulmonary 0.40 (0.27-0.58) <0.001 050 (0.34-0.73) <0001 051 (0.35-0.74) <0.001
Neurologic 0.46 (0.25-0.86) 0014 058 (0.31-1.08) 0.088 058 (0.31-1.08) 0.083
Infectious 0.4 (0.22-0.88) 0.021 053 (0.26-1.06) 0.075 053 (0.26-1.06) 0074
Accident or trauma 0.89 (0.65-1.24) 0.496 097 (0.70-1.34) 0.849 0.98 (0.71-1.36) 0909

Cl, confidence interval.

9Cox model with vitreoretinal vitrectomy status s the time-varying covarate.
bAdjusted for age and sex.

CAdjusted for age, sex, income, area of residence, Charlson comorbidity index (0, 1,

, 8, 4, > 5), glaucoma, and cataract severity.
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