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Figure 1. Increase in costs of national health insurance.
Note that there is a steady increase in both the total cost
and disease (glaucoma)—specific cost from 2004 to 2007.
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Figure 2. The Markov model used in this study. Three
independent Markov chain models were constructed for
each treatment option (medication, surgery, laser) to
simulate the transition of treatment progress and to
evaluate the total treatment costs associated with each
strategy.
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Table 1. List of the eye drops with respective cost (2009 July current cost)

Drug Cost (Won/bottle) Cost (Won/year)
Xalatan (latanoprost, 2.5 ml) 25,115 150,690
Xalacom (latanoprost and timolol maleate 2.5 ml) 23,563 141,378
Travatan (travoprost, 2.5 ml) 22,743 136,458
DuoTrav (travoprost and timolol maleate, 2.5 ml) 22,925 137,550
Lumigan (bimatoprost 3 ml) 27,171 135,855
Ganfort (bimatoprost and timolol maleate, 3 ml) 27,252 136,260
Combigan (brimonidine and timolol maleate, 5 ml) 15,365 92,190
Cosopt (dorzolamide and timolo maleate,5 ml) 22,015 132,090
Betoptic (betaxolol, 5 ml) 9,615 57,690
Betoptic—S (betaxolol, 5 ml) 9,500 57,000
Rescula (isopropyl unoprostone,5 ml) 18,795 112,770
Timoptic—XE (timolol maleate 0.5%, 2.5 ml) 10,852 65,112
Average (Won/year) 112,920.3

Table 2. The cost for surgery and selective laser trabeculoplasty (2009 July current cost)
Cost (Won/time)

Surgical treatment Operation cost including anesthesia (Trabeculectomy) 391,500

Admission cost (4 day and 3 nights) 167,994

Medication cost after surgery and examination cost 143,000

Total cost for surgery 702,494
Laser treatment Operation cost 322,360

Medication cost and examination cost 9,140

Total cost for laser 331,500
process 2| matrix calculationg ©]-8-504 415131, 1 stage HojR| 3L of=o] Falgo] Uehd 7hsAdo] e EE A7)
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Figure 3. Markov probability analysis for the group primarily treated with medication (A), primarily treated with
laser (B) and primarily treated with surgery (C). One stage is regarded as 1 year. Note that in panel (B), poten—
tially well lasered status only appear once after initiation of the treatment as laser treatment is only performed

once. The people who are eventually successfully treated with laser therapy are incorporated into successful treat—

ment after stage 1.

Table 3. The total cost for each treatment methods
during different time scales (5, 10, 20 years) (2009 July
current cost)

5 years 10 years 20 years

Medication 689,921 1,188,383 1,706,869
Laser 656,194 835,811 901,366
Surgery 757,400 758,100 758,800
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Figure 4. Monte Carlo for the group primarily treated with medication (A), primarily treated with laser (B) and
primarily treated with surgery (C). The 10—year cumulative costs were 1,188,383 won, 835,811 won and 758,100
won for patients selecting medication,

respectively.

laser trabeculoplasty and operation as the initial treatment strategy,

Table 4. The total cost for surgery and selective laser trabeculoplasty depending on the success rate of each treat—
ment after 10 years (2009 July current cost)

Period

Success rate

70% 60% 50% 40% 30% 20%
5 years Surgery 925,400 993,300 1,051,400 1,123,500 1,201,900 1,274,000
Laser 656,194 720,752 751,508 839,215 889,005 941,890
10 years Surgery 907,900 987,000 1,044,000 1,095,500 1,188,405 1,243,200
Laser 835,811 870,447 967,933 1,017,002 1,088765 1,144,290
20 years Surgery 911,400 978,600 1,062,600 1,111,600 1,171,800 1,264,200
Laser 901,366 949,800 1,020,956 1,109,699 1,154,634 1,228,002

Table 5. The total cost for medication depending on the annual cost of medication. Only if the annual cost of medi—
cation decreases to 55,000 won, then the cost of choosing medication of the initial treatment strategy will be eco—

nomical than choosing laser or operation

Annual cost

Period 70,000 65,000 60,000 55,000 50,000

5 years 491,960 462,320 453,060 432,780 426,290

10 years 875,250 838,955 807,500 755,580 740,090

20 years 1,282,130 1,220,910 1,150,970 1,129,310 1,072,130
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Table 6. The cost of each treatment options depending on the cost of laser treatment. This analysis was performed
to simulate the clinical situation where selective laser trabeculoplasty is first applied over 180 degrees followed
by additional trabeculoplasty over remained 180 degrees. Note the increase of the cost for laser treatment in the

latter case.
5 years 10 years 20 years
Laser (Once) Medication 689,921 1,188,383 1,706,869
Laser (once) 656,194 835,811 901,366
Surgery 757,400 757,400 758,800
Laser (Twice) Medication 730,856 1,277,062 1,835,544
Laser (twice) 1,011,214 1,186,090 1,263,250
Surgery 757,400 760,200 746,900
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=ABSTRACT=

Economic Evaluation of Different Initial Treatments for Primary Open
Angle Glaucoma: A Markov Model

Tong Yun Kwag', Jee Hyun Kwag, PhD? Yeon Deok Kim, MD®, Hye Bin Yim, MD, PhD*,
Hae Jung Paik, MD, PhD®, Chi Jun Park®, Aman Shah B. Abdul Majid, BSc, MBChB', Kui Dong Kang, MD, MSc"*

Oxford Eye Hospital, Oxford Um’vers'\t\/‘, Oxford, UK
Department of Brain and Cognitive Engineering, Korea Univers‘\tyZ, Seoul, Korea

Glaucoma and Cataract Services, HanGil Eye Hosp'\ta\a, Incheon, Korea
Department of Ophthalmology, The Catholic University of Korea, School of Medicine®, Seoul, Korea
Department of Ophthalmology, Gachon University of Medicine and Science, Gil Medical CenterS, Incheon, Korea
Department of Computer Engineering, Hongik University6, Seoul, Korea

Purpose: To perform an economic evaluation of the different treatment methods available for primary open—angle glaucoma in a Korean set—
ting, including medication, selective laser trabeculoplasty, or surgery,

Methods: Three independent Markov chains were constructed for each treatment option to simulate treatment progress and to evaluate the
total treatment costs for each initial strategy. The Markov chain consisted of different stages (5, 10, 20 stages), with each stage being one
year, Assuming 1000 patients, a Monte Carlo simulation was iterated 1000 times to evaluate the cost of treatment over 5, 10 and 20 years,
Results: During the initial five years, medication as the initial treatment was the most expensive, whereas laser trabeculoplasty was the
cheapest, After ten years, surgery became the cheapest treatment, In ten years, if the success rate of surgery is greater than 30,1%, it was
more economic to choose surgery as the initial treatment, For laser trabeculoplasty, if the success rate was greater than 16.3%, laser treatment
was more economical than was medication, Our model shows that only if the annual cost of medication decreases to 60,000 won or 55,000
won, then the cost of choosing medication as the initial treatment strategy will be more economical than that of laser therapy or surgery,
respectively,

Conclusions: The economic value of choosing laser therapy as the initial treatment strategy is the greatest over five simulated—years, whereas
surgery had the greatest economic value over more than ten years,

J Korean Ophthalmol Soc 2010;51(6):865-874

Key Words: Economic evaluation, Glaucoma, Laser trabeculoplasty, Markov model, Monte Carlo simulation
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