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Background: Glaucoma is a chronic progressive eye disorder. It is the primary cause of blindness. To prevent glaucomatous damage 
and blindness, the intra-ocular pressure (IOP) must be lowered to certain levels, this level is known as “IOP” target. Many studies 
conducted in developed countries have found that the majority of glaucoma patients failed to reach their target IOP.
Purpose: This study aimed to assess the achievement of IOP target among Iraqi patients with glaucoma and to determine the factors 
affecting it.
Patients and Methods: A single-center retrospective cohort study was conducted by inspecting the records of all patients with 
confirmed cases of glaucoma who were admitted to the Ibn-Al-Haitham Hospital outpatient unit from January 2020 to December 2022. 
To be included in the study, the patient must be newly diagnosed with glaucoma. In addition, full information on the patient’s 
demographics, medical therapy used, and IOP at baseline and after 1 month of treatment must be available in the patient’s case sheet. 
After considering the study inclusion criteria, the records of 760 patients were excluded, and only 100 patients were eligible.
Results: The included patients were mostly males, with an average age of 57.86 years. A 70% of the patients had elevated IOP in both 
eyes. Most patients (38%) were treated with two anti-glaucoma drugs. Only 35% of the patients achieved their targeted IOP. Regarding 
the factors influencing the achievement of the IOP target, all demographic data (age and gender) had a non-significant effect, while the 
number of prescribed drugs affected the ability of the patient to reach the IOP target.
Conclusion: Most of Iraqi glaucomatous patients do not achieve their IOP target. The number of prescribed eye drops can 
significantly affect the ability of glaucoma patients to reach their targeted IOP.
Keywords: IOP target, glaucoma, Iraq

Introduction
Glaucoma is a chronic progressive eye disorder associated with intraocular pressure-related damage to the optic nerve. 
Thus, it is considered the leading cause of blindness worldwide.1–3 Major types of glaucoma are open angle and angle 
closure glaucoma. Both types may be primary (idiopathic) or secondary. Primary open angle glaucoma (POAG) is the 
most common type of glaucoma.4,5 Glaucoma is one of the ocular complications that is associated with diabetes mellitus; 
its prevalence is about 3% among diabetic patients.3 The prevalence of POAG in Middle East countries is 3.07%, which 
is higher than the global PAOG prevalence (2.2%).6,7 In Iraq, the prevalence of glaucoma is even higher, approaching 
3.6% in the southern province of Iraq, Thi-Qar.5 To prevent glaucoma-associated blindness, the intra-ocular pressure 
(IOP) must be reduced.1,8 Different treatment modalities, including laser therapy, surgery, and medication, can be used to 
lower IOP. Meanwhile, topical eye drops are the most common treatment option for most patients; thus, they are 
considered the cornerstone of glaucoma treatment.1,2 Although topical eye drops are preferred by most patients over 
other therapies, their use must be proper and persistent to ensure optimum benefits (ie, achieving the intended reduction 
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in IOP)9 and safety (ie, preventing eye infection by the use of contaminated eye drops).10 Only few studies were 
conducted among patients using anti-glaucoma eye drops to assess their achievement of target IOP (an IOP that assumed 
to prevent further glaucomatous damage without affecting a patient’s quality of life)11–13 These studies found that the 
majority of patients failed to reach their IOP target.11,13 To the best of our knowledge no similar study was conducted in 
Iraq. Therefore, the current study aimed to assess the achievement of IOP target among Iraqi patients with glaucoma and 
to determine the factors affecting it.

Materials and Methods
Study Design and Participants
A single-center, retrospective cohort study was conducted at Ibn Al – Haytham Teaching Hospital, Baghdad, Iraq. On 2/ 
5/2023, the records of all patients with confirmed case of glaucoma who were admitted to the hospital outpatient unit 
from January 2020 to December 2022 were inspected by the main author of this study.

A cohort of 860 participants with glaucoma was detected during this 3-year period. To be included in this study, the patient 
must be a newly diagnosed with glaucoma with an elevated IOP (>21 mmHg). In addition, full information on the patient’s 
demographics, medical therapy used, and IOP at baseline and after 1 month of treatment must be available in the patient’s case 
sheet. After considering the study inclusion criteria, the records of 760 patients were excluded, and only 100 patients were 
eligible.

All data were kept confidential, in accordance with the Declaration of Helsinki. This study was ethically approved by 
the ethics committee of the College of Pharmacy, University of Baghdad.

All data were fully anonymized before the author accessed them, and the ethics committee waived the requirement for 
informed consent. The patients did not provide informed written consent to have data from their medical records used in 
research.

Data Collection
Patient demographics, including age and gender, as well as the types of drugs prescribed, were collected in a specially 
designed format. In addition, IOP values at the time of initial diagnosis and one month after the use of medical therapy 
were documented for all included patients. The effect of medical therapy to achieve the IOP target was assessed in which 
a 30% reduction in IOP was considered as the expected target.14

Statistical Analysis
Data input and analyses were performed using Microsoft Excel 2010. Categorical variables are presented as numbers and 
frequencies, whereas continuous variables are presented as mean±standard deviation. Chi-square test was used to test the 
differences among categorical variables. Chi-square test was calculated using the online calculator “http://www.quantpsy. 
org/chisq/chisq.htm”. P values less than 0.05 were considered significant.

Results
The included patients were mostly males, with an average age of 57.86 years. A 70% of the patients had elevated 
IOP in both eyes. Most patients (38%) were treated with two anti-glaucoma drugs, whereas four drugs were used for 
a minority of patients (11%). Only 35% of the patients reached their target IOP. Further details are provided in 
Table 1.

Regarding the factors influencing the achievement of the IOP target, all demographic data (age and gender) had 
a non-significant effect, while the number of prescribed drugs affected the ability of the patient to reach the IOP target. In 
this regard, achievement of IOP target was highest among patients prescribed three drugs and lowest among those using 
one drug. Further details are provided in Table 2.
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Discussion
Most of the glaucoma patients enrolled in this study were elderly males. This finding was expected because glaucoma 
affects males more than females and its incidence increases with age.15 In this regard, the most notable cause of 
glaucoma in elderly (>50 years) is the eye lens enlargement.16 However, a low-cost screening technique is available now 
for early detection of such cases and cataract surgery could help in this regard, with or without microinvasive glaucoma 
surgery and thus no medication may be needed.17

The current study found that 70% of the patients had elevated IOP in both eyes. Similarly, Jeong et al found that 61% 
of the Korean patients with glaucoma had bilateral elevation of IOP.18 Meanwhile, this finding was highly expected since 
even in patients with asymmetric glaucoma, IOP may be elevated in both eyes.19

Table 1 Demographic and Clinical Data of Study Participants

Parameter Value

Age mean±SD 57.86±15.56
≤40 years 13

41–64 years 49

≥65 years 38

Gender Males 56 (56%)

Females 44 (44%)

Elevation of IOP Both eyes 70 (70%)

Left eye only 16 (16%)

Right eye only 14 (14%)

No. of prescribed anti-glaucoma drugs to the patient One drug 21 (21%)

Two drugs 38 (38%)

Three drugs 30 (30%)

Four drugs 11 (11%)

Mean±SD 2.31±0.93

Achievement of IOP target 35 (35%)

Abbreviation: SD, Standard deviation.

Table 2 Factors Influencing the Achievement of IOP Target

Parameter IOP Target P value

Achieved Not Achieved

Gender Male (n=56) 21 (37.5%) 35 (62.5%) 0.554

Female (n=44) 14 (31.8%) 30 (68.2%)

Age Elderly* (n=38) 14 (36.8%) 24 (63.2%) 0.763

Non-elderly (n=62) 21 (33.8%) 41 (66.2%)

No. of drugs used 1 (n=21) 3 (14.2%) 18 (85.8%) 0.013

2 (n=38) 11 (28.9%) 27 (71.1%)

3 (n=30) 17 (56.6%) 13 (43.4%)

4 (n=11) 4 (36.4%) 7 (63.6%)

Note: *Elderly patients were defined as those aged ≥65 years.
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In contrast, the results of this study showed that most patients were treated with two or more anti-glaucoma drugs. 
This finding has also been reported by other studies.20,21 The use of multiple medications, either as fixed combinations or 
isolated medications, is justified to rapidly reach IOP targets.22,23

However, the results of this study showed that only 35% of the patients reached their target IOP. These poor outcomes 
have also been observed in Indian patients.11 In contrast, more than 50% of the patients in Egypt, an Arab developing 
country, achieved their target IOP.24

This poor achievement of IOP target among the current sample of Iraqi glaucoma patients can be considered as an 
alarming bell for healthcare providers to find and solve the obstacles leading to this serious problem.

Regarding the factors influencing the achievement of IOP target among the current study participants, demographic 
factors (age and gender) were found to have a non-significant effect. The current finding was in contrast to that of Warjri 
et al who found that patients older than 40 years were better controlled on medication than younger patients.11 This 
difference may be attributed to the small sample size, especially for the young patients included in the current study.

The results of the present study showed that the number of prescribed drugs affected the ability of the patients to 
reach the target IOP. This relationship was also found among Swedish patients in whom IOP target was achieved among 
31% of patients using monotherapy for glaucoma and by 95% of patients using multi-drug therapy.13 Meanwhile, current 
study revealed an exception for this positive relationship between the number of antiglaucoma drugs and achievement of 
IOP target, in which only a few (11%) of patients using 4 drugs were able to achieve their IOP target. This exception was 
also detected among Egyptian glaucoma patients,24 and it can be attributed mainly to poor patient adherence to 
complicated drug therapy regimes.11,13,22 Poor adherence owing to complicated drug regimens is common among Iraqi 
patients with different chronic diseases.25,26

In addition absorption of topical eye medication may also be affected by central conrneal thickness CCT, thicker 
cornea reducing medication absorption and vice versa.27

Other possible unstudied reasons for the poor outcomes for the current study participants include inappropriate eye 
drop administration9 and use of low-quality products.28,29

The results of this study are limited by the inclusion of records from only one hospital; however, this hospital is the 
largest ophthalmic hospital in Iraq. In addition, the retrospective nature of this study, lacking some important informa-
tions like central corneal thickness, specifying severity of glaucoma limit the ability to calculate target IOP 
accurately24,30 and to detect definite reasons behind the inability of most Iraqi glaucoma patients to achieve their target 
IOP after using anti-glaucoma eye drops. Whatever the reason for this poor outcome, patient education about the proper 
administration of eye drops,31 and the importance of adherence to prescribed therapy may help to solve this problem, at 
least partially. Therefore, pharmacist-led patient education about eye drops to newly diagnosed glaucoma patients is 
highly recommended. Moreover, further studies are needed, especially for taking into account the central corneal 
thickness and to investigate whether early surgery may help to achieve IOP target together with medication.

Conclusion
Most of Iraqi glaucomatous patients do not achieve their IOP target. The number of prescribed eye drops can signifi-
cantly affect the ability of the glaucoma patients to reach their IOP target.
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