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• Currently, the majority of the cost-
effectiveness models in ophthalmology use 
the utility values that were elicited from 
Czoski-Murray et al.1,4,7

• However, these utility values have been 
criticized for their accuracy since they fail to 
fully capture the expected effects of vision 
loss and the bilateral nature of the 
disease2,6

• New regression analyses that account for 
bilateral vision loss have been published to 
calculate utility estimates2

Conclusion
Ø Our preliminary results suggest that 

using one-eye utility value in cost-
effectiveness analysis may 
overestimate the value of the 
intervention, as shown by the 
differences in the incremental 
QALMs between two scenarios

Ø For further analysis, we suggest 
building a two-eye model that 
reflects the actual treatment 
procedure and allows for an 
accurate comparison between the 
two different utility values

Preliminary Results
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MethodsBackground

• Evaluate the impact of different utility 
values (one-eye utility value, two-eye utility 
value) on the cost-effectiveness model in 
diabetic macular edema 

Objective

• Using the protocol T head-to-head study8, cost-
effectiveness model was built for aflibercept and 
ranibizumab under two different scenarios: 
1. Using worse-seeing eye utility values 
2. Using better-seeing eye and worse-seeing eye interaction 

utility values 
• Both utility values were calculated based on the defined 

visual acuity levels using regression analyses2
• Treatment-related costs, adverse event management, 

and visual acuity related healthcare resource costs were 
based on the precious model after adjusting for current 
inflation (2022 US dollars)4

• One-way sensitivity analysis (OWSA) and probabilistic 
sensitivity analysis were conducted

Figure 1. Markov Model

Sensitivity Analyses

Table 1. Two Scenarios

VA health state 1 
20/25 or better

VA health state 2 
> 20/25 – 20/32

VA health state 3 
> 20/32 – 20/40

VA health state 4 
> 20/40 – 20/50

VA health state 5 
> 20/50 – 20/63

VA health state 6 
> 20/63 – 20/80

VA health state 7 
> 20/80 – 20/200

VA health state 8 
Worse than 20/200

VA: Visual Acuity in Snellen scale       
Untreated eye following natural progression5

Used for Scenario 2 (two-eye utility values)
Treated eye

Scenario 1 Scenario 2

Transition 
probabilities

Identical
(transition probability for 

aflibercept and ranibizumab was 
different) 

Comparator Aflibercept vs Ranibizumab

Costs
Identical 

(costs for aflibercept and 
ranibizumab was different)

Utility 
valuesa
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𝛽( − 0.113

Perspective United States 

Time horizon 2 years
Results ICER

Aflibercept Ranibizumab Incremental

Costs 
(USD, $) QALMs Costs

(USD, $) QALMs Costs
(USD, $) QALMs ICER 

(USD per QALM)
One-eye 
utility 
value

218,801 18.49 222,378 18.40 3,578 -0.09 Dominant
-40,208

Two-eye 
utility 
value

218,557 17.67 222,794 17.64 4,237 -0.03 Dominant
-135,915

Difference in QALM 0.82 0.76

BSE: Better-seeing Eye, TTO: Time trade-off, WSE: 
Worse-seeing Eye, VA: Visual Acuity in LogMAR
scale
aVisual acuity (Snellen scale) in health states was 
converted to LogMAR scale to calculate utility values

Table 2. Base Case Results

• In the base case of a 2-year time horizon, the total quality-adjusted life 
month (QALM) differences between the two scenarios were 0.82 for 
aflibercept and 0.76 for ranibizumab (Table 2). 
• Aflibercept QALMs: 18.49 (one-eye utility value), 17.67 (two-eye utility value) 
• Ranibizumab QALMs: 18.40 (one-eye utility value), 17.64 (two-eye utility value)

• The incremental QALM differences between aflibercept and 
ranibizumab were -0.09 and -0.03 for one-eye utility value and two-eye 
utility value, respectively (Table2). 

Figure 2. OWSA Tornado Diagram
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Figure 3. Scatterplot of probabilistic sensitivity analysis 

One-eye utility value
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Discussion

• Our preliminary results suggest that when not accounting for 
the natural progression of the disease, using the one-eye 
utility value may overestimate the value of the medication 
compared to the two-eye utility value (Table 2). 

• Limitations of our model are as follows: 
• The accuracy of the two-eye utility value is still questionable

due to the limited data on the visual acuity level of the 
fellow-eye.5,8,10

• Due to insufficient data, our model assumed that the 
fellow-eye has a better visual acuity than the treated eye 
and follows the natural progression of the disease at a rate 
to a previous observational study.5

• We assumed that the fellow eye does not receive treatment. 
However, this is not an accurate representation of the real 
clinical practice.8

• The time horizon of our model was only two years. Previous 
model showed that the results of cost-effectiveness can 
change when extending the time horizon from 1-year to 10-
years.9
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