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Backg round and Objectives Results Table 2. Post-Cataract and Nd:YAG Adverse Event Costs (£)
Hydrophobic Hydrophilic Difference

» Posterior capsular opacifications (PCOs) can occur after Cost Burden Nd:YAG Capsulotomy £ 1.292.207 £5.007.711 £ 3.805.504
cataract surgery and Is treated by an Nd:YAG - Hydrophilic IOLs used in cataract surgery has costed Ocuiar
CapSUIOtomy procedure the UK Cen'[l’eS from the NOD abOUt £4,000,000 more Hypertension/G|aucoma £ 76’009 £ 299’851 E 223’843

- The material of an intraocular lens (IOL) implanted during than hydrophobic IOLs when adding the cost of Vacular Edemna £ 140 771 £ 590.839 S LG
cataract surgery affects the rate at which a PCO may Nd:YAG capsulotomies and associated AEs. | | |
occur, thereby affecting the rate at which an Nd:YAG » AcrySof IQ SN60OWF has the lowest total cost per Retinal Detachment £ 65,693 £ 259,158 £ 193,465
capsulotomy procedures need to be performed. cataract surgery (£5.94/surgery) while Aaren

 The Nd:YAG capsulotomy procedure has its own rate of Scientific EC1 has the highest cost per cataract foal BLIST0L | ESSORSR #9098,908
adverse events (AES) that may occur after procedure surgery (£8290/SU g el’y)_ Table 3 depicts the cost (£) associated with Nd:YAG capsulotomies post-cataract surgery based on
Completion. the type of IOL implanted. Ocular Hypertension/Glaucoma, Macular Edema, and Retinal Detachment

costs are based on the rate of each adverse event occurring after Nd:YAG capsulotomy.>®

» Therefore, the downstream healthcare burden after
cataract surgery is directly influenced by the type of IOL 90 Figure 1: Average Cost of Nd:YAG and AEs Post-Cataract Surgery by IOL Type
used during cataract surgery.
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« The National Ophthalmology Database (NOD) data was
used to calculate and compare the burden associated with 0
different IOLs implanted during cataract surgery.
* There was a total of 375,605 cataract surgeries recorded 40

In the NOD 2022 census: 177,843 hydrophobic and
197,762 hydrophilic IOLs.*

* The cost of Nd:YAG capsulotomies was calculated by
multiplying the number of cataract procedures in the NOD

2022 census with the Nd:YAG capsulotomy rate and cost
In Table 1. 10
» The costs of Nd:YAG capsulotomy AEs were calculated by . ] l . l . I
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the product of the Nd:YAG capsulotomy rate calculation
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multiplied by the AE cost of interest in Table 1. &0"\\0 *&09‘“ S 6\&@ o RS 5 d «© O@\go 6&6&0 *%C’&O \@@k .SSG@ O@)\Qc, ) w:" ) &\&\Q
» The time required for each Nd:YAG capsulotomy (20 W AR < A S < ) o LA @05"\
minutes) was multiplied by the Nd:YAG capsulotomy rate a @oe‘ C\\x“’ e° e
to identify the time burden created by different IOL &
materials. Figure 1 depicts the cumulative cost (£) of adverse events post-cataract surgery. The rates of ocular Hypertension/Glaucoma (red), Macular edema (blue), and retinal detachment
. Carbon emissions oer Nd:-YAG Capsulotomy procedure (turquoise) are based off the occurrence after Nd:YAG capsulotomy (navy). 3-year Nd:YAG capsulotomy rates retrieved from NOD PCO report 2022.3
was calculated previously (11.14 kgCO.e/procedure) and T Burd
multiplied by Nd:YAG capsulotomy rate for each IOL ime burden
material.? * An ophthalmologist who dedicates 1-hour to treat PCOs would spend 47 minutes treating hydrophilic IOLs and only 13
minutes treating hydrophobic IOLs (Figure 2).
Table 1: Nd:YAG Capsulotomy Burden Parameters « Hydrophilic IOLs cause an additional 3,629 Nd:.YAG-related AEs when compared to hydrophobic IOLs.
Rate Cost Figure 2: Time Dedicated to Nd:YAG Capsulotomies Table 3: Total Nd:YAG AEs by IOL Material
Hydrophobic IOL 3-Year Nd:YAG Capsulotomy 4.2% £173 Hydrophobic Hydrophilic Difference
N m Hydrophobic
Hydrophilic IOL 3-Year Nd:YAG Capsulotomy 14.9% £173 Ocular 217 5 899 5112
N Hypertension/Glaucoma ’ ’
Ocular Hypertension/Glaucoma 9.6% £106 ® Hydrophilic
Macular Edema 478 1,886 1,408
Macular Edema 6.4% £313.30
' 147
Retinal Detachment 0.5% £1,759 Retinal Detachment 37 110
Table 1 depicts the parameters used to calculate the burden associated with Nd:YAG Total Nd:YAG 1232 4.862 3629
capsulotomies. Capsulotomy rates retrieved from NOD 2022 PCO Report.3 AE rates from Figure 2 shows that an ophthalmologist would spend 78% of their time treating AE Burden ’ ’ ’
Bezin et al.* Procedure costs from NHS 2022/23.> hydrophilic I10Ls (light blue) and only 22% of their time treating hydrophobic IOLs (navy).  Table 4 depicts the number of adverse events that occur after Nd:YAG capsulotomy by IOL type.
Table 4. Carbon Emissions by IOL Material (kgCO.e) Carbon Emissions Burden Figure 3: Nd:YAG Carbon Emissions National Burden Estimate
Hydrophobic Hydrophilic Difference « NOD 2022 data showed that hydrophilic IOLs were
Number of Cataract 7 197 762 19.916 used in 19,919 more cataract procedures than
Procedures hydrophobic IOLs despite producing 246,048 kgCO.e
N“”;?iLSLEr‘l;YAG 7 469 29 467 21.997 more carbon emissions than hydrophobic IOLs (Table
o 4). Hydrophilic IOLs produce about 3.5x more carbon
carbon Emissions 83,209 328,257 245,048 emissions per cataract procedure than hydrophobic
(kgCO4e) ’ ’ ’ Ols P P yarop ~1.32 million kg of ~272,816 work ~3,183 flights from
Carbon Emissions ' hospital laundry?3 commutes by car®10 London to Barcelona!
(kgCO.e) per 0.468 1.660 1.192 _ : :
cataract procedure * Nd:YAG capsulotomies create a substantial annual NT— v——— y ted - £0.000.3 A T Te—
. . National average . capsuiotom rocedaures compieted is , . verage ospital 104
Table 5 shows the amount of carbon emissions created due to the large discrepancy in 3-year environmental burden in the UK that can be reduced of laundry emitSO.SOS kgCOZZ ver kg.SyAF\)/erage 13.63 kmpUK commute emits 2.4g5 kgCO, e IiOn id-
Nd:YAG capsulotomy rate. The 3-year capsulotomy rate for hydrophilic IOLs is 14.9% while by USiﬂg hdeO ohobic I0Ls. sized petrol car.>19 Average flight from Heathrow, London to Barcelona airport emits 210 kgCO,e.!
hydrophobic IOLs is 4.2%.1.%3
Discussion

These findings highlight the significant advantages of hydrophobic IOLs over their hydrophilic counterparts. Hydrophobic IOLs have a lower Nd:YAG
capsulotomy rate which contribute to reduced healthcare costs, increased healthcare efficiency, and reduced carbon emissions. Hydrophobic IOLs therefore
promote a better approach to post-cataract surgery care by improving patient outcomes and environmental sustainability.

Abbreviations AE = Adverse Event; PCO = Posterior Capsular Opacification; Nd:YAG = neodymium-doped yttrium aluminum garnet; IOL = Intraocular Lens; NOD = National Ophthalmology Database; UK = United Kingdom
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