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Abstract: Primary open-angle glaucoma (POAG)

is defined as a chronic and progressive disease. Date

suggested that it is the second most common cause of

the blindness in the world. Blindness, as global prob-

lem, is partially consequences of poor health insuran-

ce, low medical education, etc. The only modifiable

risk factor for glaucoma is intraocular pressure. Cost of

the antiglaucomatous treatment increased by prescrib-

ing and using wide spectrum of antiglaucomatous

drugs. If an ophthalmologist is not satisfied with glau-

comatous disease control, need for the laser or surgical

treatment is appeared. Disease stadium also determines

the cost of the treatment. The social and economic bur-

den of glaucoma can be changed by increased life ex-

pectancy, older population age and higher per capita

GDP. Unique opinion about cost effectiveness cannot

be reached, due to nonconforming findings of many

studies. Treatment approach must be individualized to

every patient, according to the disease’s stadium, avai-

lability of therapeutic modalities and approaches, life

expectancy and the level of GDP. Efficacy, compliance

and potential side-effects of prescribed medication al-

so determine the proper treatment choice.

Key words: primary open-angle glaucoma, ther-

apy, pharmacoeconomics, social burden of glaucoma.

INTRODUCTION

Primary open-angle glaucoma (POAG) is defined

as a chronic and progressive disease. Also, it is a con-

sequence of raised intraocular pressure (>21 mmHg) in

at least one eye, with acquired loss of optic fibers, glau-

comatous disc progression, visual field changes, and

normal appearing anterior chamber angle with no un-

derlying cause (1). It is a disease which requires li-

fe-long treatment (2). Without the adequate treatment,

glaucomatous disease induces irreversible changes of

the optic nerve head with consequential visual deterio-

ration and loss. Burr et al. estimated that mild glauco-

matous visual field impairment would progress to at le-

ast unilateral blindness in 23 years without the antigla-

ucomatous drugs (3). The minimum age limit for the

occurrence of glaucoma becomes gradually decreased

throughout the lifetime (38 years of age). However,

glaucoma incidence raises and challenges our treat-

ment fund (4).

Date suggested that it is the second most common

cause of the blindness in the world. Quigley and Bro-

man in their study established that in 2020, about 80

million of population will have glaucoma diagnosis in

the world. Also, they calculated that 11 million of them

will be blind bilaterally (5).

THERAPEUTIC APPROACHES

The only modifiable risk factor for glaucoma is in-

traocular pressure (6). Visual filed damages can be pre-

vented by lowering the IOP using different therapeuti-

cally approaches: medications, laser and surgery (7).

MEDICAL

ANTIGLAUCOMATOUS THERAPY

There are five different groups of medications that

can be used for IOP control: beta blockers, cholinergic,

carbonic anhydrase inhibitors, alpha-2 agonists and pro-

staglandin analogs. Ophthalmologists, specialist for gla-

ucoma, suggested antiglaucomatous medications as the

first line drugs in treatment of glaucoma (8). Using dif-

ferent antiglaucomatous drugs decreased the antiglau-

comatous surgeries number (9). On the other hand cost

of the antiglaucomatous treatment increased by prescri-

bing and using wide spectrum of antiglaucomatous

drugs. Long term using antiglaucomatous drugs can in-
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crease the noncompliance rate. If an ophthalmologist is

not satisfied with glaucomatous disease control, the

need for the laser or surgical treatment is option (7, 8, 9).

LASER ANTIGLAUCOMATOUS

THERAPY

According to the ocular finding as well as the IOP

value, different laser techniques can be used for con-

trolling IOP (10). Trabeculoplasty done with argon or

diode laser, gave similar results (50% with diode laser

treated eyes and 58% with argon laser treated eyes we-

re successful after 5 years) (11). Selective trabeculo-

plasty can be the first choice of glaucoma treatment in

some cases. Data suggested that LTP as initial treat-

ment in 50% of patients did not demand additional me-

dical treatment for 1-2 years (12).

SURGICAL THERAPY

Long-term use of antiglaucomatous drugs can

lead to the fund insufficiency in the developing coun-

tries (13). Surgical treatment of glaucoma can help in

solving this economic problem. Different surgical tec-

hniques can be used for IOP control. Basically, creat-

ing of alternative outflow of humour aqueous is the tar-

get the antiglaucomatous surgery. Trabeculectomy, as

the main surgical technique, make the fistula through

the sclera from anterior chamber to subconjunctival

spaces. Wound healing can decrease the outcome of

the surgery (14). The success rate can be improved us-

ing antimetabolites (mytomicin C, 5 fluorouracil) (15)

or beta irradiation (16). If the antiglaucomatous sur-

gery did not provide IOP control, glaucoma drainage

devices are reserved (17). Also, some other surgical

techniques were described for IOP control: trabecular

aspiration, goniocurettage, laser trabecular ablation,

angle shunting devices and transcleral cyclophotocoa-

gulation or cryoablation (17).

NEW TREATMENT OPTION

No matter how powerful the different antiglauco-

matous drugs are, the glaucoma is still the second cause

of blindness in the world (17). Also, despite the fact that

IOP is normal, optic nerve damage progresses. This fact

proves the statement that some improvements must be

made in order to gain the better control of glaucoma dis-

ease. IOP control is not enough for controlling glauco-

ma disease, but neuro-protection or neuro-regeneration

can improve control of optic nerves damages (17).

Ganglion cells apoptosis in glaucomatous eye can

be explained by different mechanisms: deprivation of

neurotrophic growth factors, mechanical compression

with consequential ischemia, reactive astrocytosis, ox-

idative stress, etc (18). Lot of clinical trials was perfor-

med in order to prove the protective effect that differ-

ent substances have on optic nerves. There has not

been many benefits in examined groups compared to

placebo groups in Phase III clinical trials (18). Re-

cently published data suggested for new antiglaucoma-

tous drug-Rho kinase inhibitor (RKI). It was proved

that Rho kinase inhibitor inhibits Rho-associated pro-

tein kinase (ROCK)-signaling pathway. This pathway

provokes cellular contraction and transdifferentiation

of fibroblasts in myofibroblasts. Thus, Rho kinase in-

hibitor can relax trabecular meshwork, with consequ-

ently decrease resistance in outflow pathways. Also, it

was documented that Rho kinase inhibitor decrease

progression of glaucomatous optic disc damages act-

ing on its blood vessel. After antiglaucomatous sur-

gery, Rho kinase inhibitor improves its success by inhi-

biting myofibroblasts transdifferentiation (19).

PHARMACOECONOMICS ASPECTS

Blindness is reserved approximately about 90% in

developing countries (20). Blindness, as the global prob-

lem, is partially consequences of poor health insurance,

low medical education, etc. In ophthalmological world,

lots of facts are known about POAG (pathogenesis, clini-

cal signs, therapy), in developing countries knowledge

about this insidious disease is very poor (21).

As glaucoma is asymptomatic when medical treat-

ment is recommended, in developing countries surgery

gives low improvement postoperatively, because of ad-

vanced stadium of glaucoma in the moment of establish-

ing the diagnosis (21). Also, patients from developing

countries showed poor acceptance of surgery suggesti-

ons (22). Developing countries reported some data

which indicated that cost of surgical treatment in advan-

ced stadium of glaucoma disease with postoperatively

prescribed anti glaucomatous drugs is more expansive

for the country, than medical therapy prescribed for me-

dical treatment only (23). On the other hand, only suc-

cessful surgical treatment, with postoperative IOP con-

trol, is cheaper than medical treatment (24). Non-drug

costs (direct non-medical and indirect cost) accounted

for 54%–66% of the overall treatment cost (25). Direct

non-medical cost includes visit transportation fee, work

hours off (3-8), as well as cost-time of accompanying

person when visiting ophthalmologist (26, 27).

WHO Commission of Macroeconomics and he-

alth suggested that treatment which costs less than

three times per capita GDP (gross domestic product) is

cost effective (28).

In developing countries, data showed that default

scenario for the glaucomatous patients is 4.4 up to 6 ti-



mes per capita GDP (medical treatment and eventual

laser surgery) per year. Laser surgery fee in developing

counties, is enough for the fee which WHO implies in

cost-effectiveness definition (29).

In the consideration of surgery cost, lots of differ-

ent facts are included. Wound healing is one of them.

Postoperatively, scar wound healing is not rare compli-

cation (30). It is the consequence of the great prevalen-

ce of capsular glaucoma (31). So, antimetabolites must

be included in the treatment. This drug raised the cost

of the treatment (30, 31, 32). On the other hand, some

glaucoma surgeons preferred to use â radiation postop-

eratively (16). It is well known that â-radiation induces

cataract, bleb’s leakage, postoperatively endophthal-

mitis, advanced and poor prognosis hypotony. All tho-

se complications, which are not so rare, need additio-

nal follow up care and expansive treatment (additional

surgery, expansive antibiotics and other drugs) (30).

Despite the all used tools to prevent blindness and to

control glaucoma disease, blindness has an upward

trend. Patients, who need more follow up care, surgeri-

es and drugs increase their treatment cost. In the case,

of earlier bad surgical antiglaucomatous experience,

they do not accept suggested new surgeries (30). This

situation can decrease their work abilities.

The situation is completely different in developed

countries. The medical education of the patients is on

higher level. Ophthalmologist and medical scientist

should give more attention whether something works,

to evaluating which works better, and whether it is

worth the expenditure. Researchers have more resour-

ces for the evaluating the cost-effectiveness ratio and

cost of the treatment alone. It makes it difficult to com-

pare the cost of glaucoma and the costs or cost-effecti-

veness between studies (31, 32).

Direct cost in ocular hypertension, normal tension

glaucoma and POAG, based on drug (19 different

drugs) and non-drug (inpatient/outpatient, surgical or

medical procedures, and diagnostic testing) costs was

analyzed in Glasgow study. Its results suggested that

average yearly and life time cost of glaucoma treat-

ment is approximately similar as surgical treatment for

8-year period (33). Today, situation is different. Lots of

drugs (prostaglandin analogues) become generic,

which decreases the cost and increase medical treat-

ment rate. Economic situation is also changeable, ba-

sed on normal inflationary pattern, or changeable mon-

etary trend (26).

Disease stadium also determines the cost of the

treatment. Progressive stadium of the disease is more

expansive for the fund than initial. European studies

indicated that US$ 613 per person in 0 stadium of the

disease was used for the treatment; but 1335 US$ was

used in advanced stadium of the glaucoma (34). So, it

implies for the improving the prevention of glaucoma

progression. Non-compliant patients also increase the

treatment cost (34).

By not using the prescribed therapy, expected life

quality was decreased, and the cost was increased (35).

These data was mentioned in the Stein et al study (36).

They compared the cost of the treatment and life last-

ing of the three groups: no treated, PG and LTP. The re-

sults of their study showed that the cost PG group was

higher than other, but the life quality and lasting was

the highest in LTP group. But, it must be added that

LTP treatment effect lasts for seven years (37), and ad-

ditional medical or laser treatment is indicated (38).

The best and the most useful way for the glauco-

ma treatment is drug treatment in developed countries.

We must think of its tolerating and side effects. The

main reason for not using the prescribed drugs is their

costs and life-long application. The glaucomatologists

suggested minimal therapy switches as the initial. This

state can be compromised by surgery and low vision

support. Overall medical therapies accounted for aro-

und 8%–42% of the total cost of glaucoma (38). The

cost of the glaucoma treatment also increases if the

outdoor patients with unsuccessfully treatment refer-

red back to the hospital (39, 40).

Glaucoma reduces quality of life (QoL) despite

the fact that there is no one gold standard. QoL is a sub-

jective category and individual approach. The relation-

ship between disease progression and QoL are inver-

sely proportional. QoL labeling is an important outco-

me in understanding disease progression and evaluat-

ing the effectiveness of health care interventions (40).

Clinical signs (IOP level, visual acuity, visual field fin-

ding, side-effects of the antiglaucomatous drugs) were

used for the glaucoma medication efficacy (41). Decre-

ased visual acuity and visual filed defects have impact

on vision related of life (VRQoL). These parameters

make clinicians for better understanding of patients’ li-

fe quality (42).

Ocular surface disease deteriorates patient’s qual-

ity of life and work’s ability (42). Frequently use of an-

tiglaucomatous drug during long term has influence on

the ocular surface disease signs. Pisella et al. reported

that 50% of all examined patients had at least one

symptom after the using prescribed antiglaucomatous

medications (43). OSD symptoms are more frequent in

patients using preservative containing eye drops com-

pared with patients using preservative-free eye drops

(43). Converting the prescribed eye drops with preser-

vative to preservative-free eye drops increase the qual-

ity of life of glaucomatous patients, or even the decrea-

sing the number of application (44, 45). All those facts

must be in mind of ophthalmologists when prescribing

antiglaucomatous drugs.
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Glaucoma diagnosis has the impact on the quality

of life of glaucomatous patients in different ways (45).

The cognition that glaucoma is presented changes pati-

ents’ conscience, by producing the depressive episodes

and anxiety without presented any other symptoms.

Also, progression of the glaucoma, decreased vision

acuity, fear of blindness aggravates the life quality.

Long-term follow up decreases their mental condition

as well (46).

Non-compliance of glaucomatous patients, as

mentioned in Mansberg et al study, is linked with fear

of blindness, forgetfulness, health literacy, difficulty

with drop application, and age (47). All those facts are

described in Glaucoma Treatment Compliance assess-

ment tool, authored Mansberg. Personalized informa-

tion and guidance improve the compliance. In develop-

ing countries, surgery increases the compliance if med-

ical treatment has no positive effect on the disease pro-

gression (48).

Information about the disease, potential risks, side

effects of the prescribed drugs, potential blindness and

inconvenience of eye drops have the impact on the

compliance as well as on the quality of glaucomatous

patients (49, 50).

CONCLUSION

The social and economic burden of glaucoma can

be changed in order to increase the life expectancy and

higher per capita GDP. Unique opinion about cost ef-

fectiveness cannot be reached because of conflict of

different findings in many studies. The level of coun-

try’s development impacts on the final finding of those

studies. In the developing nation, individual patient

availability and affordability to treatment may vary the

treatment choice. Treatment approached must be indi-

vidualized to each patient according to disease’s stadi-

um, availability of therapeutic modalities, life expec-

tancy and level of GDP. Efficacy, compliance and po-

tential side-effects of prescribed medication also deter-

mine the proper treatment choice.
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Primarni glaukom otvorenog ugla (POAG) se de-

fini{e kao hroni~na i progresivna bolest. Glaukom

predstavlja drugi naj~e{}i uzrok slepila u svetu. Slepi-

lo, kao globalni problem, je delimi~no posledica lo{eg

zdravstvenog osiguranja, lo{e medicinske edukacije,

itd. Faktor rizika na koji mo`e da se uti~e je visina in-

traokularnog pritiska. Tro{kovi antiglaukomskog tret-

mana pove}ani su zbog propisivanja i kori{}enja {iro-

kog spektra antiglaukomskih lekova. Ako oftalmolog

nije zadovoljan kontrolom glaukomske bolesti, ukazu-

je se potreba za laserom i/ili hirur{kim tretmanom.

Razvojni stadijumi bolesti tako|e odre|uju tro{kove

le~enja. Socijalni i ekonomski teret glaukoma mo`e da

se promeni zbog pove}anja `ivotnog standarda, starije

dobi stanovni{tva i ve}eg bruto li~nog dohotka (GDP)

po glavi stanovnika. Jedinstven stav o tro{kovima

efektivnosti ne mo`e da se postavi zbog sukoba razli~i-

tih nalaza u mnogim studijama. Terapija glaukoma ima

individualni pristup za svakog pacijenta u zavisnosti

od stadijuma bolesti, dostupnih terapijskih modaliteta,

o~ekivane du`ine `ivota i nivoa BDP. Efikasnost, pri-

dr`avanje tretmana i potencijalnih sporednih efekata

propisanog leka odre|uje potencijalnu terapiju glau-

komne bolesti.

Klju~ne re~i: primarni glaukom otvorenog ugla,

terapija, farmakoekonomija, socioekonomski aspekt.



REFERENCES

1. Shields MB. Textbook of Glaucoma 5th ed. In: Classi-

fication of the glaucomas. Baltimore: Lippincott Williams and

Wilkins, 2005: 155–62.

2. Palimkar A, Khandekar R, Venkataraman V. Prevalen-

ce and distribution of glaucoma in central India (Glaucoma Sur-

vey 2001). Indian J Ophthalmol. 2008; 56(1): 57–62.

3. Quigley HA, Broman AT. The number of people with

glaucoma worldwide in 2010 and 2020. Br J Ophthalmol. 2006;

90(3): 262–7.

4. Burr JM, Mowatt G, Hernández R et al. The clinical

effectiveness and cost-effectiveness of screening for open angle

glaucoma: a systematic review and economic evaluation. Health

Technol Assess. 2007; 11(41): 1–190.

5. Chen XY, Cai Y. Epidemiology and classification of

primary angle-closure glaucoma today Zhonghua Yan Ke Za

Zhi. 2011; 47(10): 949–52.

6. Heijl A, Leske MC, Bengtsson B, et al. Early Manifest

Glaucoma Trial Group Reduction of intraocular pressure and

glaucoma progression: results from the Early Manifest Glauco-

ma Trial. Arch Ophthalmol. 2002; 120(10): 1268–79.

7. Bagnis A, Papadia M, Scotto R, Traverso CE. Current

and emerging medical therapies in treatment of glaucoma. Ex-

pert Opin Emerg Drugs. 2011; 16(2): 293–307.

8. National Collaborating Centre for Acute Care (UK)

Glaucoma. Diagnosis and Management of Chronic Open Angle

Glaucoma and Ocular Hypertension. London: 2009. (Nice Clin-

ical Guidelines, No 85).

9. Rachmiel R, Trope GE, Chipman ML, Gouws P, Buys

YM. Effect of medical therapy on glaucoma filtration surgery

rates in Ontario. Arch Ophthalmol. 2006; 124(10): 1472–7.

10. Samples JR, Singh K, Lin SC, et al. Laser trabeculo-

plasty for open angle glaucoma: a report by the American Acad-

emy of Ophthalmology. Ophthalmology. 2011; 118(11):

2296–302.

11. Chung PY, Schuman JS, Netland PA, Lloyd-Muham-

mad RA, Jacobs DS. Five-year results of a randomized, pro-

spective, clinical trial of diode vs argon laser trabeculoplasty for

open-angle glaucoma. Am J Ophthalmol. 1998; 126(2): 185–90.

12. Bergea B, Bodin L, Svedbergh B. Primary argon laser

trabeculoplasty. Long term effects on visual fields. Acta

Ophthalmol Scand. 1995; 73(3): 207–15.

13. Kim HY, Egbert PR, Singh K. Long-term comparison

of primary trabeculectomy with 5-fluorouracil versus mi-

tomycin C in West Africa. J Glaucoma. 2008; 17(7): 578–83.

14. Broadway D, Murdoch I. Glaucoma in blacks. In: El

Sayyad F, editor. The Refractory Glaucomas. New York: Iga-

ku-Shoin Medical Publishers, 1995: 31–54.

15. Singh K, Egbert PR, Byrd S, et al. Trabeculectomy

with intraoperative 5-fluorouracil vs mitomycin C. Am J

Ophthalmol. 1997; 123(1): 48–53.

16. Kirwan JF, Cousens S, Venter L, et al. Effect of beta ra-

diation on success of glaucoma drainage surgery in South Afri-

ca: randomised controlled trial. BMJ. 2006; 333(7575): 942.

17. Burr J, Azuara-Blanco A, Avenell A, Tuulonen A. Me-

dical versus surgical interventions for open angle glaucoma.

Cochrane Database Syst Rev. 2012; 9:CD004399.

18. Vasudevan SK, Gupta V, Crowston JG. Neuroprotec-

tion in glaucoma. Indian J Ophthalmol. 2011; 59: S102–13.

19. Inoue T, Tanihara H. Rho-associated kinase inhibitors:

a novel glaucoma therapy. Prog Retin Eye Res. 2013; 37: 1–12.

20. Wittenborn JS, Rein DB. Cost-effectiveness of glauco-

ma interventions in Barbados and Ghana. Optom Vis Sci. 2011;

88(1): 155–63.

21. Wiafe B. Economics of surgery worldwide: Develop-

ing countries. In: Shaarawy T, Sherwood MB, Hitchings RA,

Crowston JG, editors. Glaucoma Vol 2: Surgical Management.

Philadelphia: Saunder Elsevier, 2009.

22. Omoti AE. A review of the choice of therapy in pri-

mary open angle glaucoma. Niger J Clin Pract. 2005; 8(1):

29–34.

23. Omoti AE, Edema OT, Akpe BA, Musa P. Cost analy-

sis of medical versus surgical management of glaucoma in Nige-

ria. J Ophthalmic Vis Res. 2010; 5(4): 232–9.

24. Rahman MQ, Beard SM, Discombe R, Sharma R,

Montgomery DM. Direct healthcare costs of glaucoma treat-

ment. Br J Ophthalmol. 2013; 97(6): 720–4.

25. Ainsworth JR, Jay JL. Cost analysis of early trabecu-

lectomy versus conventional management in primary open an-

gle glaucoma. Eye (Lond). 1991; 5(3): 322–8.

26. Rouland JF, Berdeaux G, Lafuma A. The economic

burden of glaucoma and ocular hypertension: implications for

patient management: a review. Drugs Aging. 2005; 22(4):

315–21.

27. Adio AO, Onua AA. Economic burden of glaucoma in

Rivers State, Nigeria. Clin Ophthalmol. 2012; 6: 2023–31.

28. WHO. Macroeconomics and Health: Investing in He-

alth for Economic Development. World Health Organisation,

Switzerland: ŠAccessed March 28, 2014¹. (Report of Commis-

sion of Macroeconomics and Health). Available from

http://whqlibdoc.who.int/publications/200.

29. United Nations Development Programme. Human De-

velopment Report 2006: Beyond scarcity: Power, poverty and

the global water crisis. New York: United Nations Development

Programme, 2006. ŠAccessed March 28, 2014¹. Available from

http://hdr.undp.org/en/conte.

30. Ramchandani M. Glaucoma in the developing world:

The balance between benefits and harms of surgery varies in dif-

ferent settings. BMJ. 2006; 333(7575): 932.

31. Tarkkanen A, Kivela T. John G. Lindberg and the dis-

covery of exfoliation syndrome. Acta Ophthalmol Scand. 2002;

80(2): 151–4.

32. Quigley H, Buhrmann R, West S, Isseme I, Scudder M,

Oliva MS. Long term results of glaucoma surgery among partic-

ipants in an east African population survey. Br J Ophthalmol.

2000; 84(8): 860–4.

33. Rein DB, Wittenborn JS, Lee PP, et al. The cost-effec-

tiveness of routine office-based identification and subsequent

medical treatment of primary open-angle glaucoma in the Uni-

ted States. Ophthalmology. 2009; 116(5): 823–32.

34. Traverso CE, Walt JG, Kelly SP, et al. Direct costs of

glaucoma and severity of the disease: a multinational long term

study of resource utilisation in Europe. Br J Ophthalmol. 2005;

89(10): 1245–9.

35. Hirsch JD. Considerations in the Pharmacoeconomics

of Glaucoma. Manag Care. 2002; 11(11 suppl): 32–7.

36. Stein JD, Kim DD, Peck WW, Giannetti SM, Hutton

DW. Cost-effectiveness of medications compared with laser tra-

beculoplasty in patients with newly diagnosed open-angle glau-

coma. Arch Ophthalmol. 2012; 130(4): 497–505.

PRIMARY OPEN-ANGLE GLAUCOMA AND FARMACOECONOMICS — REVIEW 247



37. Babighian S, Caretti L, Tavolato M, Cian R, Galan A.

Excimer laser trabeculotomy vs 180 degrees selective laser tra-

beculoplasty in primary open-angle glaucoma. A 2-year rando-

mized, controlled trial. Eye (Lond). 2010; 24(4): 632–8.

38. Schmier JK, Halpern MT, Jones ML. The economic

implications of glaucoma: a literature review. Pharmacoecono-

mics. 2007; 25(4): 287–308.

39. Sharma A, Jofre-Bonet M, Panca M, Lawrenson JG,

Murdoch I. An economic comparison of hospital-based and

community-based glaucoma clinics. Eye (Lond). 2012; 26(7):

967–71.

40. Orme M, Collins S, Loftus J. Long-term medical man-

agement of primary open-angle glaucoma and ocular hyperten-

sion in the UK: optimizing cost-effectiveness and clinic resour-

ces by minimizing therapy switches. J Glaucoma. 2012; 21(7):

433–49.

41. Gray SF, Spry PG, Brookes ST, et al. The Bristol sha-

red care glaucoma study: outcome at follow up at 2 years. Br J

Ophthalmol. 2000; 84(5): 456–63.

42. Baudouin C, Renard JP, Nordmann JP, et al. Prevalen-

ce and risk factors for ocular surface disease among patients tre-

ated over the long term for glaucoma or ocular hypertension.

Eur J Ophthalmol. 2013; 23(1): 47–54.

43. Pisella PJ, Pouliquen P, Baudouin C. Prevalence of oc-

ular symptoms and signs with preserved and preservative free

glaucoma medication. Br J Ophthalmol. 2002; 86(4): 418–23.

44. Leung EW, Medeiros F, Weinreb RN. Prevalence of

ocular surface disease in glaucoma patients. J Glaucoma. 2008;

17(5): 350–5.

45. Uusitalo H, Chen E, Pfeiffer N, et al. Switching from a

preserved to a preservative-free prostaglandin preparation in to-

pical glaucoma medication. Acta Ophthalmol/ 2010; 88(3):

329–36.

46. Odberg T, Jakobsen JE, Hultgren SJ, Halseide R. The

impact of glaucoma on the quality of life of patients in Norway.

Results from a self-administered questionnaire. Acta Ophthal-

mol Scand. 2001; 79(2): 116–20.

47. Olthoff CM, Schouten JS, Borne BW, Webers CA.

Noncompliance with ocular hypotensive treatment in patients

with glaucoma or ocular hypertension an evidence-based revi-

ew. Ophthalmology. 2005; 112(6): 953–61.

48. Mansberger SL, Sheppler CR, McClure TM, et al.

Psychometrics of a new questionnaire to assess glaucoma adher-

ence: the Glaucoma Treatment Compliance Assessment Tool

(an American Ophthalmological Society thesis). Trans Am

Ophthalmol Soc. 2013; 111: 1–16.

49. Leite MT, Sakata LM, Medeiros FA. Managing glau-

coma in developing countries. Arq Bras Oftalmol. 2011; 74(2):

83–4.

50. Maric V, Markovic V, Bozic M, Marjanovic I. Mista-

kes in the diagnosis and treatment of primary angle-closure gla-

ucoma: Case report. Sanamed. 2016; 11(2): 135-40.

248 Sarenac Vulovic Tatjana, Janicijevic Katarina

Correspondence to / Autor za korespondenciju

Katarina M. Janicijevic

Faculty of Medical Sciences, University of Kragujevac, Serbia

Svetozara Markovica 69, 34000 Kragujevac, Serbia

Tel: +38134/369828

Mob: +381642183797

E-mail: kaja.andrejaªyahoo.com



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


