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Abstract
Purpose To produce an economic comparison of the iStent ab interno trabecular microbypass implant accompanying
cataract surgery and selective laser trabeculoplasty (SLT) as first-line treatment versus topical medications for open-
angle glaucoma in New Zealand in 2016.
Methods The current annual costs of 19 available fully subsidised topical glaucoma medications by Pharmaceutical
Management Agency (Pharmac) in 2016 were identified. Adjustments for pharmacist prescribing charges and previously
described wastage levels were applied. The costs to perform iStent implantation and the cost to perform SLTwere obtained
from the local distributors, with the latter taking into account staff and consumable cost. Procedure costs divided by eye
drops’ cost produced a break-even level in equivalent years of eye drops use.
Results The range of annual eye drop cost was NZD$42.25 to NZD$485.11, with an average of NZD$144.81. Comparison of
annual eye drop cost with iStent cost revealed 3 of 19 (15.8%) drops breaking even within 5 years, 9 of 19 (47.3%) within
10 years, and 12 of 19 (63.2%) within 15 years. The cost of bilateral SLT performed by a consultant was NZD$102.30 (breaking
even in 0.71 years). The equivalent cost for a registrar was NZD$97.59 (breaking even in 0.67 years).
Conclusion Economically, the iStent would appear to be a reasonably cost-effective treatment for glaucoma patients undergoing
cataract surgery in a public healthcare setting in New Zealand, particularly for those using more expensive topical glaucoma
medications, whilst SLT appears to be a worthwhile consideration as a first-line treatment for glaucoma in New Zealand.

Keywords Cost minimisation analysis . Glaucomamedication . iStent . Selective laser trabeculoplasty . Public healthcare . New
Zealand

Introduction

Glaucoma is a chronic progressive neurodegenerative disease
characterised by optic nerve head axonal degeneration and
retinal ganglion cell death. It is the global leading cause of
irreversible blindness [1]. Its most prevalent form in the
Western world is open-angle glaucoma (OAG). Glaucoma

poses a major worldwide public health burden with preva-
lence in 60.5 million people as of 2010, and this is expected
to rise to 80 million by 2020, with the majority remaining
undiagnosed [2]. The significant costs to patients and health
providers are undeniable in the form of direct financial bur-
den, indirect expenses incurred by visual loss and deteriorated
quality of life [3–6].

The current mainstay of glaucoma treatment is intraocular
pressure (IOP) reduction. Topical IOP-lowering medications
are usually first-line treatment; however, this could be com-
plicated by patient noncompliance [3, 4, 7–11], inappropriate
administration [12–14], as well as local and systemic side
effects [15–17]. Invasive surgical techniques such as
trabeculectomy and glaucoma drainage surgery are typically
associated with various post-operative complications [18–23].

Newer, less-invasive surgical techniques termed minimally
invasive glaucoma surgery (MIGS) are garnering worldwide
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attention for their ability to reduce patients’ dependence on
topical glaucomamedications with reduced complication rates
and shorter recovery times. One MIGS device, the iStent tra-
becular microbypass stent (Glaukos Corporation, CA, USA),
is a one-piece heparin-coated titanium, nonferromagnetic de-
vice that is inserted into Schlemm’s canal either as a standalone
procedure or following successful cataract surgery, through a
temporal clear corneal incision, under direct gonioscopy. It
lowers IOP by providing a direct aqueous outflow channel
from the anterior chamber to the collector channels [24–27].
Current data shows iStent longevity of at least 5 years [28]. A
recent meta-analysis by Malvankar-Mehta et al. showed
weighted mean reduction in topical glaucoma medications fol-
lowing an iStent implant and phacoemulsification was 1.33,
for a follow-up period of 1 to 5 years [28]. Another meta-
analysis by Malvankar-Mehta et al. found 22% IOP reduction
and mean reduction of 1.2 bottles per patient of topical medi-
cation achieved at 18 months after one iStent implant as a solo
procedure [29].

Laser trabeculoplasty technology was introduced in 1979
with argon laser trabeculoplasty (ALT) [30]. Initial efficacy
was similar to topical therapy, and it had an excellent safety
profile. However, ALT did not replace topical therapy as
first-line treatment, rather taking on an adjunctive role in
glaucoma treatment and for failed topical therapy prior to
surgical intervention. This was due to the introduction of
more effective topical medications, prostaglandin ana-
logues, as well as diminishing efficacy over time. The rela-
tively new technology of selective laser trabeculoplasty
(SLT) utilises a green (532 nm), Q-switched, frequency-
doubled Nd:YAG laser [31] and employs the principle of
selective photothermolysis at which laser thermal energy
is directed at selected pigmented cells within an exposed
area. Various theories have suggested the role of laser
trabeculoplasty in thermal-induced trabecular tissue con-
traction and alteration of cellular activity resulting in in-
creased aqueous outflow and decreased IOP [32]. SLT has
been shown to be less histologically destructive to the tra-
becular meshwork compared with ALT, and as such, the
benefit of repeatability has been suggested, with suggestion
of similar repeat treatment efficacy compared to primary
treatment efficacy [33–36]. Whilst maintaining similar ini-
tial efficacy compared to topical treatment [37–39], Li et al.
showed that SLT is similar to glaucoma medication
(latanoprost only as well as combination medication) in
IOP reduction for a follow-up period of up to 5 years [38].

A difficulty in introducing both techniques to the public
healthcare system has been the perceived cost, compared to
traditional primary management with topical medications.
With more and more public health systems developing
cost-based models, cost analyses have gained more value
alongside efficacy and safety analyses in planning services
for a population.

Comparison of clinical effectiveness between eye drops,
laser and surgery is also difficult partly because there is no
universally accepted outcome measure for glaucoma treat-
ment. Current applications for submission for new products
to the Food and Drug Administration in the USA include
showing non-inferiority to an established medication such as
latanoprost. Li et al. showed an equivalence between SLT and
eye drops [38], and a meta-analysis byMalvankar-Mehta et al.
found iStent insertion combined with cataract surgery being
equivalent to 1.33 eye drops [28]. The clinical effectiveness of
these three interventions is therefore taken to be close enough
for direct comparison of costs to becomemeaningful for a cost
minimisation analysis to aid the planning of glaucoma care in
a hospital eye services setting. This becomes relevant under
several clinical settings, including choosing initial treatment
for a newly diagnosed case, choosing between options when
additional treatment is indicated in an established case, and
knowledge of available options to treat glaucoma when a pa-
tient is to have cataract surgery. These are all common clinical
scenarios and with equivalent clinical effectiveness for these
three treatment modalities a comparison of their cost will help
with clinical decision making and planning for service infra-
structure development.

The setting for our analysis is an ophthalmic glaucoma
service in a public hospital healthcare setting in New
Zealand. Economic considerations are becoming increasingly
important in the planning of departmental infrastructure,
choosing whether to implement new treatments, and resource
allocation including capital, staffing and clinic space. Cost
minimisation analyses help address these issues currently
and provide a basis for comparison of other treatments as they
become available in the future.

Methods

The Consolidated Health Economic Evaluation Reporting
Standards (CHEERS) statement was used as a guide to report
the study, including strategies for data analysis, result presen-
tation, potential bias, data interpretation and writing [40].

Glaucoma treatment cost may be derived from many
sources which may be direct or indirect, and to minimise var-
iability in this relative cost minimisation analysis, we aimed to
compare the direct relative cost of implanting the iStent post-
cataract surgery and the direct relative cost of performing SLT
within the public healthcare system versus direct costs in-
curred by the New Zealand Pharmaceutical Management
Agency (Pharmac) for topical glaucoma medications. Our tar-
get population were patients newly diagnosed with glaucoma
requiring initiation of treatment, and patients with previously
diagnosed glaucoma using topical glaucoma medications, ei-
ther requiring a change to their current treatment or undergo-
ing cataract surgery to treat a symptomatic cataract.

2182 Graefes Arch Clin Exp Ophthalmol (2018) 256:2181–2189



First, we identified the 2016 per-bottle direct costs of all
Pharmac-subsidised topical glaucoma medications [41]. These
were categorised into six types, as listed in Table 1.
Prostaglandin analogues and prostamides consisted of
bimatoprost 0.03% (Bimatoprost Actavis), latanoprost 0.005%
(Hysite) and travoprost 0.004% (Travatan). Beta-blockers were
made up of betaxolol 0.25% (Betoptic S), betaxolol 0.5%
(Betoptic), levobunolol 0.25 and 0.5% (Betagan), timolol 0.25
and 0.5% (Arrow-Timolol) and Timoptol-XE 0.25 and 0.5%.

Beta-blocker compound preparations included brimonidine tar-
trate 0.2%/timolol 0.5% (Combigan) and dorzolamide 2%/timo-
lol 0.5% (Arrow-Dortim). The only subsidised sympathomimet-
ic was brimonidine tartrate 0.2% (Arrow-Brimonidine), and the
only subsidised carbonic anhydrase inhibitor was brinzolamide
1% (Azopt). Miotics comprised of pilocarpine hydrochloride
0.5%, 1 and 2% (Isopto Carpine), as well as pilocarpine nitrate
2% (Minims Pilocarpine Nitrate). Non-fully subsidised medica-
tions were excluded.

Table 1 Annual cost of glaucoma medications to Pharmac by drug class, including adjustments and comparison to iStent cost in equivalent years to
break even

Eye drop Monthly bottle
cost (NZD$)

Annual cost
(NZD$)

Plus 21% wastage/
year (NZD$)

Plus pharmacist prescribing
charge $21.20/year (NZD$)

iStent NZD$1200
equivalent years

Prostaglandin analogues and prostamides

Bimatoprost 0.03% (Bimatoprost
Actavis)

3.65 43.80 53.00 74.20 16.17

Latanaprost 0.005% (Hysite) 1.50 18.00 21.78 42.98 27.92

Travoprost 0.004% (Travatan) 19.50 234.00 283.14 304.34 3.94

Average 140.51 8.54

Beta-blockers

Betaxolol 0.25% (Betoptic S) 11.80 141.60 171.34 192.54 6.23

Betaxolol 0.5% (Betoptic) 7.50 90.00 108.90 130.10 9.22

Levobunolol 0.25% (Betagan) 7.00 84.00 101.64 122.84 9.77

Levobunolol 0.5% (Betagan) 7.00 84.00 101.64 122.84 9.77

Timolol 0.25% (Arrow-Timolol) 1.45 17.40 21.05 42.25 28.40

Timolol 0.5% (Arrow-Timolol) 1.45 17.40 21.05 42.25 28.40

Timoptol-XE 0.25% 3.30 39.60 47.92 69.12 17.36

Timoptol-XE 0.5% 3.78 45.36 54.89 76.09 15.77

Average 99.75 12.03

Beta-blocker compound preparations

Brimonidine tartrate 0.2% +
timolol 0.5% (Combigan)

18.50 222.00 268.62 289.82 4.14

Dorzolamide 2%+ timolol
0.5% (Arrow-Dortim)

3.45 41.40 50.09 71.29 16.83

Average 180.56 6.65

Sympathomimetics

Brimonidine tartrate 0.2%
(Arrow-Brimonidine)

4.32 51.84 62.73 83.93 14.30

Average 83.93 14.30

Carbonic anhydrase inhibitors

Brinzolamide 1% (Azopt) 9.77 117.24 141.86 163.06 7.36

Average 163.06 7.36

Miotics

Pilocarpine hydrochloride
0.5% (Isopto Carpine)

4.26 51.12 61.86 83.06 14.45

Pilocarpine hydrochloride
1% (Isopto Carpine)

5.35 64.20 77.68 98.88 12.14

Pilocarpine hydrochloride
2% (Isopto Carpine)

7.99 95.88 116.01 137.21 8.75

Pilocarpine nitrate 2% (Minims
Pilocarpine Nitrate)

31.95 383.40 463.91 485.11 2.47

Average 201.07 5.97

Grand average 144.81 8.29
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Assuming each bottle lasted a month as per the manufac-
turers’ shelf life once opened, the annual cost for each medi-
cation was calculated by multiplying the per-bottle cost by 12.
Adjustments applied were twofold; pharmacist prescribing
charges were $5.30 per script per 3 months [42], whilst previ-
ously described wastage levels by Platt et al. increased the
calculated annual cost by 21% to account for misadministra-
tion of medication and patient noncompliance [43]. The latter
was a Canadian retrospective study that analysed the prescrip-
tion refill frequency in 27,000 patients [43].

The number of Pharmac-subsidised community-dispensed
glaucomamedication prescriptions was also obtained from the
Ministry of Health to provide information on the frequency of
different prescriptions.

For the iStent cost comparison arm, the 2016 cost of one
iStent implant (model GTS-100) of $1200 was provided by
the local distributor. This assumed that infrequent iStent inser-
tion did not increase the overall cost for an operating session.
The cost for a keratome and viscoelastic were excluded for
iStent insertion as these would have been already included in
routine cataract surgery. The cost of a goniolens was also not
considered due to assumed long lens life and to avoid vari-
ability. The iStent cost divided by annual eye drop cost pro-
duced a break-even level in equivalent years of eye drop use.

For the SLT cost comparison arm, SLT cost was calculated
from a total of staff cost, machine cost and consumable cost.
The 2016 annual salary of a mid-level payscale consultant
(Step 7), registrar (Year 4), and registered nurse (Step 3) were
determined from their respective collective agreements with
New Zealand’s District Health Boards [44–46]. The staff cost
per half day clinical session, staffed by either a registrar or
consultant and registered nurse were calculated. It was as-
sumed that consultants performed seven SLT procedures per
half day session whilst the less experienced registrars per-
formed five similar procedures, and that each treatment was
bilateral using 100 shots through 360° in each eye.

The cost of an appropriate SLT laser was obtained from the
local distributor. Consumables included in standard SLT ther-
apy at our centre were lens coupling solution, oxybuprocaine
0.4% topical ocular anaesthetic and one drop of brimonidine
0.2% into each eye post-procedure. Similar to the iStent cost
analysis arm, the cost of a goniolens was not considered due to
assumed long lens life and to avoid variability. Machine and
consumable cost was added to staff cost to produce the total
cost for a half day clinical session and subsequent cost for
bilateral SLT treatment per patient.

Results

The individual annual eye drop costs are listed in increasing
order in Table 1. Timolol (Arrow-Timolol) and latanoprost
(Hysite) were notably the cheapest at $42.25 and $42.98

annually, respectively, with approximately 28 corresponding
iStent $1200 equivalent years. The least cost-effective medi-
cations were brimonidine/timolol (Combigan) ($289.82 annu-
ally), travoprost (Travatan, $304.34 annually) and pilocarpine
nitrate (Minims, $485.11 annually), all of which calculated to
less than five iStent equivalent years.

In terms of average annual cost of medication categories in
increasing order, sympathomimetics were the cheapest
($83.93), followed by beta-blockers ($99.75), prostaglandin
analogues and prostamides ($140.51), carbonic anhydrase in-
hibitors ($163.06), beta-blocker compound preparations
($180.56) and miotics ($201.07). The overall average eye
drop cost was $144.81.

Comparison of average eye drop cost with iStent cost re-
vealed a break-even timescale of 2.47 to 28.40 years, with 3 of
19 (15.8%) drops breaking even within 5 years, 9 of 19
(47.3%) within 10 years, and 12 of 19 (63.2%) within 15 years
(Figs. 1 and 2).

The cost of the SLT laser (Ellex Solo, Ellex, Adelaide,
Australia) was NZD$65,000, and its longevity is an estimated
400,000 shots. For bilateral SLT treatments at 100 shots
through 360° per eye a laser can be expected to perform
2000 treatments at a cost of NZD$32.50 per treatment. The
mid-tier salaries of a consultant, registrar and nurse in New
Zealand in 2016 were NZD$181,000, NZD$98,625 and
NZD$56,865 respectively. With 261 working days in New
Zealand in 2016 the salary per half day session were
NZD$346.74, NZD$189.05 and NZD$108.94 for a consul-
tant, registrar and nurse, respectively. This produces a com-
bined medical staff salary cost per laser of NZD$65.10 for a
seven-patient consultant clinic and NZD$59.60 for a five-
patient registrar clinic. Consumable costs and the cost per
SLT laser are shown in Table 2.

The cost of bilateral SLT performed by a consultant was
NZD$102.30, and the cost of a registrar was NZD$97.59.
Comparison of average eye drop cost with SLT cost revealed
a break-even timescale of 0.71 years for SLT performed by a
consultant and 0.67 years for SLT performed by a registrar,
and versus latanoprost (our usual first-line eye drop) 2.38 years
and 2.27 years for a consultant and registrar, respectively.

Table 3 shows the frequencies of prescriptions subsidised
by Pharmac for each of the available glaucoma eye drops for
the period 2007–2016 [47]. In 2016, Pharmac subsidised
217,680 community-dispensed prescriptions, of which
104,081 (47.8%) were for medications which cost up to
NZD$49.99 per year, and 67,139 (30.8%) were for medica-
tions which cost NZD$50.00 to NZD$99.99 per year. Of the
remaining 21.4% (46,480 prescriptions), 9.6% (20,878) were
for medications costing NZD$100 to NZD$199.99 per year,
6.2% (13,489) were for medications costing between
NZD$200 and NZD$299.99 per year, 5.6% (12,089) between
NZD$300 and NZD$399.99, and 4 prescriptions were for
pilocarpine minims at NZD$485.11 per year [47].
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Discussion

Our study was one of cost analysis and not cost effectiveness,
investigating the direct relative cost of iStent insertion at the
time of cataract surgery, and the direct relative cost of
performing SLT versus the direct cost of topical glaucomamed-
ications to the public health system. Specifically, it fits best into

a cost minimisation analysis (CMA) according to the defini-
tions provided by the Consolidated Health Economic
Evaluation Reporting Standards (CHEERS) statement [40].

However, for this study, the consequences of compared in-
terventions, iStent insertion post-cataract surgery, SLT and top-
ical glaucoma medications, are only assumed to be equivalent.
For the iStent, the cohort of patients addressed is patients with

Fig. 1 Individual annual eye drop cost with corresponding iStent NZD$1200 equivalent years

Fig. 2 Average annual categorised eye drop cost with corresponding iStent NZD$1200 equivalent years
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OAG already undergoing cataract surgery, and as such does not
significantly modify their risks. A 2016 review by Song
summarised a low complication rate of SLT, and these cases
were generally transient and minor [48]. On the other hand,
therapeutic equivalence between iStent insertion (with or with-
out phacoemulsification) and SLTwith topical glaucoma med-
ications has been demonstrated, according to Malvankar et al.
(up to 5 years) [28] and Li et al. (up to 5 years) [38].

About half of fully subsidised eye drops in New Zealand
will Bbreak-even^with the iStent $1200 cost after 10 years. Of

interest, a 2014 Canadian cost analysis of the iStent versus
glaucoma medications by Iordanous et al. showed that the
cumulative average cost of one glaucoma medication
equalised with the iStent cost (based on the use of two
iStents) at 6 years, with the iStent actually providing a cost
saving of CAD$249.32 by then [49]. However, in New
Zealand, the more expensive topical glaucoma medications
are less likely to be prescribed, with the exception of
brinzolamide 1% (Azopt), brimonidine tartrate 0.2%/timolol
0.5% (Combigan) and travoprost 0.004% (Travatan), which

Table 2 The cost of the laser,
consumables and staff salaries for
SLT laser performed by a
consultant and a registrar

Laser treatment costings Cost per
unit (NZD$)

Cost per patient in seven-patient
consultant clinic (NZD$)

Cost per patient in five-patient
registrar clinic (NZD$)

SLT laser 65,000 32.50 32.50

Oxybuprocaine minim 2.70 2.70 2.70

Coupling substance 9.65 1.38 1.93

Brimonidine eyedrops 4.32 0.62 0.86

Staff salary per laser 65.10 59.60

Total 102.30 97.59

Table 3 Number of Pharmac-subsidised community-dispensed glaucoma drop prescriptions in 2007–2016 [47]

Eye drop Calendar year

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Prostaglandin analogues and prostamides

Bimatoprost 0.03% 11,309 13,940 16,506 19,556 21,767 23,987 23,758 24,126 24,651 24,994

Latanaprost 0.005% 55,835 59,239 62,018 67,121 70,750 74,408 75,219 78,818 83,266 85,695

Travoprost 0.004% 10,850 11,791 12,567 11,752 11,275 11,089 10,522 10,891 11,791 12,089

Beta-blockers

Betaxolol 0.25% 4123 3327 2644 2211 1904 1700 1537 1394 1240 1079

Betaxolol 0.5% 668 643 566 477 423 418 422 409 393 424

Levobunolol 0.25% 1668 1159 936 814 729 664 628 565 110 0

Levobunolol 0.5% 1358 990 828 677 574 566 513 479 844 952

Timolol 0.25% 7185 7228 7422 8172 8199 9058 9533 9454 9694 9621

Timolol 0.5% 11,402 10,520 9709 8522 8341 9204 9510 9140 8987 8765

Timoptol-XE 0.25% 2427 2476 2511 2940 3334 3580 3921 4468 4882 5561

Timoptol-XE 0.5% 4998 4873 4327 5107 4901 4845 4786 4923 5049 4940

Beta-blocker compound preparations

Brimonidine tartrate 0.2% + timolol 0.5% 4516 6141 7484 8705 9651 11,029 11,239 11,728 12,458 12,721

Dorzolamide 2%+ timolol 0.5% 19,597 18,692 18,148 18,350 18,877 19,099 18,849 19,692 20,180 20,626

Sympathomimetics

Brimonidine tartrate 0.2% 8416 7937 7968 8105 8358 9154 9804 10,008 10,459 10,630

Carbonic anhydrase inhibitors

Brinzolamide 1% 7557 8754 9787 10,720 11,110 12,407 13,099 13,989 15,506 16,910

Miotics

Pilocarpine hydrochloride 0.5% 148 97 3 0 0 0 0 0 0 0

Pilocarpine hydrochloride 1% 800 744 635 518 477 511 448 432 409 388

Pilocarpine hydrochloride 2% 1962 1670 1158 995 1068 1145 1156 1041 963 904

Pilocarpine nitrate 2% 5 4 2 3 4 4 3 4 6 4

2186 Graefes Arch Clin Exp Ophthalmol (2018) 256:2181–2189



accounted for 7.8%, 5.8%, and 5.6% of all glaucoma prescrip-
tions in New Zealand in 2016, respectively [47].

The cost analysis for iStent insertion is different from the
other two arms in this report. We have considered iStent inser-
tion when a patient who has been listed for cataract surgery
primarily to treat their cataract also has glaucoma. Under these
circumstances, the patient will be attending theatre for cataract
surgery, and the costs of this are already committed by the
hospital. The addition of iStent insertion under those settings
means that a patient spends an extra 5 to 10 min in surgery. This
combination of modest case frequency and time required per
case has meant that the number of operations booked for a list is
unchanged whether there are cases requiring iStent insertion or
not. We have therefore not included theatre facility and staffing
costs, or productivity costs from introducing increased surgical
time or surgical cases in the iStent arm of our study as we have
assumed these will not change with the introduction of iStent
insertion under these circumstances (which is in fact our expe-
rience at our regional centre with this, however, this may vary
with larger centres). We have also not included any consumable
costs as these are already incorporated into the cataract opera-
tion. We also assumed that an ophthalmic theatre will be
equipped with the equipment required for iStent insertion: an
operating microscope capable of tilting to 45° and an appropri-
ate surgical goniolens. There are of course many other costs to
intraocular surgery and to introducing a new technique to a
service. These include ordering and storage, administrative
costs, timewith patients, training and professional development,
as well as operating theatre costs. These include direct and
indirect costs and have not been included in our analysis. We
have also excluded any cases where cataract surgery is planned
because changing the patient’s glaucoma treatment by insertion
of an iStent is desired, which would increase the relative cost of
iStent insertion in these cases. It is also noteworthy that even
with phacoemulsification and iStent implantation, some patients
will still be dependent on topical glaucoma medications after a
mean reduction of 1.33medications.Moreover, it must be taken
into account that phacoemulsification alone has been shown to
reduce a mean range of 0.23 (phacoemulsification as a solo
procedure) to 1.01 (comparing iStent with and without concur-
rent phacoemulsification) topical glaucoma medications [28].

The duration of iStent effectiveness remains unknown. It
has been shown that its effect can last at least 5 years [28], but
10-year data does not exist. Many of the procedures in the
currently evolving MIGS field have the same issues. Also,
the original iStent has been updated to an BiStent inject^
GTS-400 model. This will alter its cost and the availability
of longevity data on its clinical effectiveness. Our study is
based on the original GTS-100 iStent which at the time of
writing (2016–2017) is the only model available in New
Zealand. For this device, the meta-analysis by Malvankar-
Mehta et al. showed an equivalent clinical effect of iStent with
cataract surgery to 1.33 eye drops [28], meaning that on

average every third patient having iStent insertion will have
a clinical response equivalent to two eye drops. These factors
need to be taken into consideration when applying our results
or methods to compare surgical glaucoma treatment costs
against eye drops or SLT.

The calculated cost of bilateral SLT performed by either a
consultant or registrar was less than the average annual eye
drop cost to Pharmac, and broke even compared to latanoprost
after just over 2 years. SLT is known to have a limited time of
clinical effectiveness of between 1 and 5 years, with sugges-
tion of initial SLT producing IOP control up to 5 years, and
repeated SLT showing similar effect as initial treatment and
sustaining IOP control for at least 2 years [33–36, 38]. This is
relevant for an economic analysis and for planning service
provision for glaucoma care. Our chosen setting of a public
hospital allows simple calculation of staffing costs, and from
this laser performed by a junior doctor can be seen to compare
well economically despite fewer laser treatments being per-
formed. A drawback for SLT is the timing for capital outlay:
our analysis shows that when a laser is used to deliver many
treatments then the overall cost per treatment is highly com-
petitive compared with either eye drops or iStent insertion, but
the cost for the laser is usually incurred when it is first deliv-
ered. Further costs not included in our analysis include infra-
structure costs, laser maintenance, and costs to the patient and
any accompanying person for attending the treatment and the
recovery period afterwards.

Performing SLT as primary treatment for OAG may be a
reasonable approach, especially in populations where eye
drop supply or compliance is challenging. Likewise for SLT,
higher quality studies are required and especially over longer
durations. Our data differed from another Canadian cost anal-
ysis in 2006 by Lee and Hutnik which showed that the cumu-
lative average cost of one glaucomamedication equalised with
cumulative cost for SLT repeated at two-yearly intervals only
at 6 years (with saving of CAD$206.54), and equalised at
2 years for SLT repeated at three-yearly intervals (with saving
of CAD$68.85). This may be due to higher SLT costs in 2003
in Canada, with 180° bilateral SLT costing CAD$370 [50].

In terms of determining cost of glaucoma medications, we
opted to examine only direct costs to Pharmac. Similar to the
cost analyses by Iordanous et al. [49] and Lee and Hutnik [50],
we did not attempt to approach various direct non-health and
indirect costs, such as quality of life, treatment side effects or
intolerance, and costs relating to post-operative follow-up or
with ongoing treatment. In addition, only fully subsidised
medications by Pharmac were included in this study as the
other medications were less likely to be prescribed, and in
the event they were, patients had to partially if not fully sub-
sidise the difference, and patient costs have not been included
in our analysis. Regarding cost borne by the patient, this can
be complicated by various indirect costs such as the cost and
time taken to travel to their appointments, the cost and time
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taken to renew a prescription with the general practitioner, the
loss of productivity in instilling medications, the cost and time
taken for assistance with instilling medications.

The figures from the Pharmac-subsidised prescriptions in
2016 show that more expensive medications are being pre-
scribed with enough frequency to make investigating alterna-
tive glaucoma treatments worthwhile, with 21.4% of medica-
tions costing more than $100 per year, 11.8% of prescribed
medications costing more than $200 per year, and 5.6% cost-
ing more than $300 per year. Alternatives such as SLT and
iStent should be considered when aiming to minimise the cost
of glaucoma care in a public healthcare setting in New
Zealand. Both SLTand iStent have proven short-term efficacy
and safety profiles; however, lack more vigorous and long-
term evidence to compliment cost analyses. Further investiga-
tion is required into not only the direct health costs, but also
direct non-health costs and indirect costs incurred by glauco-
ma treatment to assist development of patient-centred therapy.
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