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Abstract
Purpose: The aim of the study was to evaluate the clinical and therapeutic pro-
file of patients with open-angle glaucoma (OAG) and intraocular hypertension 
(IHT) who were treated with latanoprost eye drops without macroglycerol-40 
hydroxystearate (MGHS-40).
Methods: This was a multicenter, open-label, observational, non-intervention-
al study evaluating the clinical and therapeutic profile of patients with glau-
coma who received therapy with latanoprost eye drops, without MGHS-40.  
The study, conducted between April 2022 and July 2023, involved 7171 patients 
and 270 physician-investigators from across the country. The study included 
adult patients with OAG and IHT in whom the physician made an independent 
decision to change therapy or include a drug containing latanoprost without 
MGHS-40.
Results: The results of the study showed that the mean intraocular pressure in 
this group of patients was 22.6 mmHg. Most of the study participants had a di-
agnosis of comorbidities – the most common being high blood pressure. Risk 
factors for OAG were also noted in more than 70% of patients. Predominant 
among these were a positive family history and smoking. 
Conclusion: Our study shows that the latanoprost therapy without MGHS-40  
is effective in lowering intraocular pressure. The main factors determining 
a doctor’s decision to use latanoprost without MGHS-40 were good topical 
tolerability and a simple formulation. The results suggest that this formula-
tion has properties that could enhance patient compliance, possibly increasing 
long-term intraocular pressure-lowering effectiveness.
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Introduction
In ophthalmology, the possibility of administering a drug di-
rectly into the ophthalmic tissues is commonly used, which 
allows the therapeutic substance to act at the target site. 
Ophthalmic medications, due to the high sensitivity of the 
ophthalmic tissues to external factors, must meet high re-
quirements for their composition and properties. In order to 
achieve the expected physical and chemical characteristics, 
manufacturers use numerous additives. The most common 
excipients used in ophthalmic medications are preservatives 
that ensure the sterility of the drug during its use, isoton-
ic substances, substances that increase the solubility of the 
active substance, as well as buffers (e.g. EDTA; ethylenedi-
aminetetraacetic acid), stabilizers and antioxidants [1]. How-
ever, it should be kept in mind that additives used in ophthal-
mic medications are not inert to the tissues of the eye. This 
is particularly important in chronic glaucoma therapy, when 
prolonged use of drugs can cause adverse reactions. The 
reason for their occurrence may be the content and nature 
of additives, the way the patient uses the drops, or chronic 
contact of the ocular surface with the active substance. The 
example of additives with irritant potential are preserva-
tives, which have antibacterial and antifungal effects, but can 
cause pain, discomfort, burning, and even superficial kerati-
tis in patients [2]. In accordance with the guidelines of the 
Polish Society of Ophthalmology (PTO), therapy with pre-
servative-free preparations should be considered in patients 
with baseline ocular surface disease (OSD) [3]. Another op-
tion is the use of substances in ophthalmic medications that 
increase the solubility of the active substance (detergents). 
One of these is the saturated fatty acid derivative macro-
glycerol-40 hydroxystearate (MGHS-40). In an in vitro 
study, the cytotoxic effect on corneal epithelial cell culture 
and the pro-inflammatory effect of MGHS-40 contained in 
the preparation of latanoprost without preservatives were 
demonstrated [4]. Macrogels should not be applied in eye 
preparations due to their high hygroscopicity and induction 
of soreness in the eye tissues [5].
Due to the paucity of studies on the use of ophthalmic medi-
cations without detergents, an observational study was con-
ducted to verify what is the clinical and therapeutic profile 
of patients whose physician chose to use latanoprost thera-
py without MGHS-40.  

Materials and methods
The aim of this multicenter, open-label, observational, 
non-interventional study was to evaluate the clinical and 
therapeutic profile of patients with open-angle glaucoma 
(OAG) and intraocular hypertension receiving latanoprost 
eye drop therapy without MGHS-40.  The study, conducted 
between April 2022 and July 2023, involved 7171 patients 
and 270 physician-investigators from across the coun-

try. The study included adult patients with OAG and IHT 
in whom the physician made an independent decision to 
change therapy or include a  drug containing latanoprost 
without MGHS-40. The study did not require any labora-
tory, diagnostic or therapeutic procedures other than those 
used as standard therapy. The study was based solely on 
observation and interview with the patient based on a pre-
pared interview questionnaire.

Statistical analysis
Statistical analysis was performed using data obtained from 
all patients who met all inclusion criteria and no exclusion 
criteria and were included in the study. The use of a stand-
ardized research technique in the form of a questionnaire 
interview, which consisted of filling out the same question-
naire by all physician-researchers on the basis of an inter-
view with patients, enabled counting the phenomena result-
ing from the collected data. 
Analysis of the data obtained was based on the following 
statistics:
•	 spread – the difference between the maximum and min-

imum values
•	 mean (arithmetic) – the average calculated from the sum 

of all values by the number; sensitive to extreme values
•	 median – the mean, determined from a number that is 

exactly half of all values, not sensitive to extreme values
•	 standard deviation (SD) – the width of the spread of 

values around the mean; a plus/minus interval from the 
mean value; the larger the value of the deviation, the 
more scattered the values are from the mean value

•	 dominant – the value that occurred most frequently in 
the count

•	 quartile (Q) – division of the abundance into four equal 
parts of 25% each: the first quartile (Q1) up to 25%, the 
second (Q2) from 25% to 50%, the third (Q3) from 50% 
to 75%, the fourth quartile (Q4) from 75% to 100%. 

In order to ensure the greatest possible accuracy of the re-
search measurement, a sample of 7171 patients was exam-
ined, representing 9.6‰ of all glaucoma patients in Poland. 
This size of the study group takes into account its hetero-
geneity and allows for subgroup analysis of the data held in 
terms of all demographic and health variables, consistent 
with their distribution in the patient population. To ensure 
high standards for statistical inference, the confidence level 
was arbitrarily set at 99%, and the acceptable maximum er-
ror of estimation was set at 1%. The survey’s sample of oph-
thalmologists participating in the study is 270.

Results
In terms of socio-demographic structure, the majority of 
study participants were female (64.1%; n=4595), aged 61–70 
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years (29.9%; n=2143) and patients living in cities with a pop-
ulation of less than 50,000 (25.6%; n=1833). The mean age of 
patients was 64 years (±12 years). The predominant subjects 
were 64 years old (dominant). The youngest participant in 
the study was 18 years old, and the oldest was 98 years old 
which was presented in table 1.

Mean

Stan-
dard 

devia-
tion

Me-
dian

Domi-
nant

Mini-
mum

Maxi-
mum

Quartiles

25% 50% 75%

64 12 64 64 18 98 56 64 73

The table 2 were presented intraocular pressure (IOP) data. 
In nearly all patients, IOP was measured at the medical visit 
(98.6%; n=7074). The mean IOP was 22.6 mmHg.

Mean Standard 
deviation Median Dominant Minimum Maximum

22.6 4.2 23 24 5 50

The figure 1 shown the percentage of comorbidities. Co-
morbidities were reported in 88.5% (n=6347) of patients. 
Within this group, the highest percentage of patients also 
reported high blood pressure (39.8%; n=2523). 30% of pa-
tients (n=1903) reported dry eye syndrome, while 27.4% re-
ported hyperlipidemia (n=1738). 
Risk factors for open angle glaucoma were reported in 78.9% 
of patients (n=5655) which were presented on figure 2. The 
most commonly identified risk factors in the study sample 
were a  positive family history and smoking, respectively: 
35.6% (n=2015); 33.2% (n=1877).
The figure 3 presented the previously used topical drugs. In 
59.8% (n=4286) of patients, no glaucoma therapy had been 
administered before. Among patients previously treated 
(40.2%; n=2885), topical medications predominated (93.6%; 
n=2713) – most commonly prostaglandin analogues (47.2%; 
n=1275). The other most commonly used drug types were 
carbonate dehydratase (anhydrase) inhibitors (37.9%; 
n=1025) and β-blockers (31.3%; n=847).
Among patients previously treated with a prostaglandin ana-
logue, the majority used latanoprost (66.4%; n=846). Among 
those previously treated with a carbonate dehydratase (an-
hydrase) inhibitor, more than ¾ were using dorzolamide 
(77.2%; n=791). In contrast, in the group of patients using 
a  β-blocker, the highest percentage were taking timolol 
(86.4%; n=732). 82.3% of patients in the study sample were 
prescribed latanoprost without MGHS-40 as monotherapy 
(n=5903). In contrast, 17.7% received combination therapy 

figure 1

Comorbidities.

Table 1

Patients’ age statistics.

Table 1

IOP at the time of the visit (mmHg).
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figure 2

Risk factors for open angle glaucoma.

figure 3

Previously used topical drugs.

(n=1268). Combination therapy with another topical drug 
was given to 84.2% (n=1068) of patients, while combination 
therapy with an oral drug/preparation was given to 22.8% 

(n=289) of patients. The most frequently chosen drug com-
binations for topical therapy were latanoprost with dorzola-
mide and latanoprost with timolol (3.1% of the total study 

genetic burden of glaucoma in the familygenetic burden of glaucoma in the family
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population; n=221 and 2.6% of the total study population; 
n=190, respectively) which were presented on figure 4. 
The main factors determining the doctors’ decision to use 
latanoprost without MGHS-40 were presented on figure 5 
and were good topical tolerability (81.4%; n=5840) and sim-

ple formulation (74.1%; n=5316).  The “other” category was 
dominated by the answer: “convenient dosage/dosing once 
a day”. It accounted for 55.1% (n=109) of the “other” category.
Analyzing the data for the entire study sample, the investiga-
tors most often indicated that they expected a reduction in 

figure 4

Therapeutic regimens administered.

figure 5

Factors determining the patient’s use of latanoprost without MGHS-40.
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figure 6

Expected reduction in IOP.

IOP (fig. 6) in the range of 16–20%. This was true for 37% of 
patients participating in the study (n=2656). Slightly less fre-
quently, investigators expected an IOP reduction of 26–30% 
(21.3% of patients; n=1531).

Discussion
Glaucoma is known as the leading cause of irreversible blind-
ness worldwide which has an increasing prevalence with age 
[6–9]. It should be kept in mind that glaucoma has been di-
agnosed in about 80 million people worldwide, a number ex-
pected to exceed 111 million by 2040 due to the rapid aging 
of the population [6–9].
The incidence of glaucoma in Poland is rising due to an aging 
population and could rise to 1.2 million by 2035 [10]. Epide-
miological estimates show that in Poland most likely about 
800,000 people have glaucoma and the number could be 
higher [10]. Only half of them are diagnosed are and treat-
ed. The distribution of glaucoma patients in Poland vs the 
survey is consistent in that the disease most often affects pa-
tients over 65 years of age (the dominant age in the study is 
64), while the distribution of associated diseases is consistent 
when compared to the general population of people of that 
age in Poland. The epidemiology of diseases affecting pa-
tients over 65 years of age in Poland notes the following most 
often: myopia, diabetes and cardiovascular diseases, which is 
reflected in the present study.

According to World Health Organization (WHO) data, 
primary open angle glaucoma (POAG) is the second most 
common cause of blindness in highly civilized countries and 
about 68 million people worldwide suffer from glaucoma, 
and 7 million are blind due to it. Therefore, the WHO has de-
clared glaucoma a disease of civilization. One cause of glau-
coma may be elevated IOP, which causes ischemia of the op-
tic disc and disruption of its nutrition. But in some patients 
with glaucoma, IOP is normal or even low. Other factors that 
can affect the development of glaucoma, include myopia, age 
after 35 years, thin corneas of the eye, low overall blood pres-
sure, over-treated hypertension, body fat disorders, vascular 
disorders, and stress.
According to treatment regimens, PTO [3] as well as Europe-
an Glaucoma Society (EGS) [11] recommends to start treat-
ment with a single drug. Each patient’s eye should be treated 
individually, choosing the best topical therapy. Prostaglan-
dins/prostamides are recommended as a  first-line drugs. 
Other first-line medications include β-blockers, α2-agonists, 
carbonic anhydrase inhibitors. Choosing the appropriate 
drug for a  patient requires consideration of the degree of 
IOP lowering, the patient’s chronic general and ophthalmic 
diseases, drug characteristics, drug tolerability, quality of life 
and cost of therapy. 
Latanoprost (0.005%) was launched in 1996 and was the 
first of the currently available topical PGF2α analogues 
for the treatment of glaucoma. Later launches included 
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travoprost (0.004%), bimatoprost (0.03%), and tafluprost 
(0.0015%). Latanoprost still represents about 65% of pre-
scriptions for prostaglandin analogues [12]. Prostaglandin 
analogues have good pressure-lowering effects, are general-
ly well tolerated, and should be used as first-line drugs [13].
For the majority of patients included in this study latano-
prost was first prescribed without MGHS-40. 82% of pa-
tients received latanoprost in monotherapy, and in the case 
of this study, 59,8% had no previous glaucoma therapy, so 
82,3% of patients prescribed monotherapy is the standard 
from which practitioners start respecting the general man-
agement principles [13]. Beta-blockers have nearly equal-
ly good pressure-lowering properties, but more systemic 
adverse effects, and are a possible first choice as well. The 
treatment should be changed to another monotherapy in 
the first place when the prescribed drug does not work or 
works poorly. If the effect of the drug is good but insuffi-
cient, an additional substance is added. Such substance 
should belong to a different class of drugs and preferably 
with a different mechanism of action. To ensure good com-
pliance, a fixed combination is usually chosen. If the pres-
sure reduction is still inadequate, a  third substance from 
a third group of preparations is added [13]. Latanoprost has 
been very well studied, with numerous published data. Pre-
liminary studies have shown that topical once-daily latan-
oprost (0.005%) is both safe and effective in the short- and 
long-term treatment of glaucoma or ocular hypertension 
[12]. Alm et al. observed that 6-month treatment with la-
tanoprost lowered IOP by 35% when given in the evening 
and by 31% when given in the morning [14]. Specialists as-
sume that it is best to apply substances with as many studies 
as possible, which is why latanoprost is used on such a large 
scale and has not lost its popularity throughout the years.
It is worth remembering that preservative-containing glau-
coma drops are related to reduced patient adherence, which 
could impact on therapeutic effectiveness over time and 
cause an excessive public health burden [15]. Therefore, it 
is important to monitor the content and tolerability of all 
additives, not only preservatives, in eye drops administered 
into the conjunctival sac. Moreover, it should be empha-
sized that determining factors for choosing MGHS-40-free 
therapy is good topical tolerance and simple formulation 
which should not only be understood as without preserv-
atives but also without antioxidants, detergents. To date, 
everyone has focused on these preservatives – this study 
moves the emphasis to yet the absence of other auxiliary 
ingredients. Nowadays, doctors’ awareness in terms of top-
ical tolerance of the formulation and the choice of a simple 
formulation is increasing, which is confirmed by the related 
studies [6, 7, 15, 16]. Patients with baseline OSD should be 
considered for chronic glaucoma therapy with preserva-
tive-free preparations and substitution of preservative-free 
lubricating drops. Using the above regimen reduces the 

risk of toxic damage to the ocular surface. In order to re-
duce damage to the ocular surface, earlier laser and surgical 
procedures should also be considered for glaucoma thera-
py. Analogous rationale leads us to recommend the use of 
combination drugs when a patient requires a minimum of 
two drugs to inhibit disease progression (lower rate of side 
effects due to damage to the ocular surface, better patient 
cooperation, synergism of action of some preparations) [3].
Worth noting is the fact that as many as 30% of patients 
with glaucoma according to our study had dry eye syn-
drome. It should be kept in mind that in this indication it 
is particularly important to prescribe to the patient prepa-
rations with the simplest possible composition – not only 
without preservatives, but pay attention to other additives 
(macrogels, MGHS-40, EDTA). The data from this study 
are different from the general data on the prevalence of dry 
eye syndrome in patients in general (in Poland, the range is 
from 5% to 34%) [17]. Studies suggest that 40–50% of pa-
tients with glaucoma have dry eye syndrome, and women 
are more likely to have it than men. The relationship be-
tween glaucoma and dry eye syndrome may be due in part 
to glaucoma treatment. Increased use of anti-glaucoma 
medications and more daily dropping of anti-glaucoma eye 
drops are associated with OSD in patients with glaucoma 
[18]. Several studies suggest that more frequent use of an-
ti-glaucoma drugs is associated with an increased risk of 
dry eye syndrome. Chen et al. in their study of patients with 
glaucoma (n=10,325) found that the odds of dry eye syn-
drome have increase with the number of medications used 
(OR=1.23 with 2 medications; OR=1.63 with 3 medications; 
OR=2.60 with 4 medications) [19]. Likewise, Baudouin et 
al. reported an increase in the incidence of OSD with the 
number of anti-glaucoma medications administered, the 
number of drops instilled daily, and a history of treatment 
changes due to ocular intolerance [20]. It should be empha-
sized that the distribution of comorbidities is consistent 
with the general population of people of this age in Poland. 
Comorbidities, such as low blood pressure is associated 
with lower blood flow velocity in the nailfold capillaries of 
glaucoma patients which was described in several studies 
by Gasser et al. [21–23]. Moreover, there is a link between 
migraines headaches and glaucoma. Migraine is associated 
with endothelial dysfunction and is considered a systemic 
vasculopathy. Curiously, systemic vascular disease also af-
fects patients with glaucoma and is considered a vascular 
risk factor [24]. Migraine headaches can direct a patient to 
get tested for glaucoma, but such testing should be ordered 
by a specialist. A headache (according to the study) may be 
a signal for a broader diagnosis.
To sum up, drug excipients play many vital roles in med-
ications. Ophthalmic medications, due to their character-
istics, often also require the addition of excipients. Among 
their roles are to ensure the sterility of the drug, to maintain 
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isoosmoticity to avoid irritation of the eyeball, to ensure the 
proper pH of the drug solution, to increase the solubility of 
the active substance or to reduce the oxidation of medicinal 
substances [1]. Despite the importance of their properties, 
the use of excipients must be thoughtful, rational and justi-
fied. This applies both to the choice of substances and their 
quantity in the medicinal product. This is because it should 
be remembered that a  matter of great importance is the 
tolerance of the drug. This is an individual characteristic, 
depending, among other things, on comorbidities, but it 
can also be strongly influenced by the content of excipients 
[2]. The development of biotechnology, as well as packaging 
technology, allows the use of innovative solutions to reduce 
the use of additives. As a result, a growing number of me-
dicinal products are available on the market without pre-
servatives, for instance. A detergent-free ophthalmic drug 
is also available on the market containing latanoprost for 
topical application to the conjunctival sac. The formulation 
does not use the detergent MGHS-40, which may contrib-
ute to the formulation’s tolerability of the drug. The product 
uses single-dose packaging and is also free of preservatives 
and EDTA. With the potential to enhance the effects of an-
tioxidants and preservatives. EDTA can increase the toxici-
ty of eye drops and cause eye surface disease [25]. The study 
showed that it was the simple formulation and good topical 
tolerability that determined the use of the detergent-free 
latanoprost drug MGHS-40 in the enrolled patients who 
participated in the study.

Conclusions
The aim of the study was to evaluate the clinical and ther-
apeutic profile of patients with OAG and IHT who were 
treated with latanoprost eye drops without MGHS-40. The 
results of the study showed that the mean IOP in this group 
of patients was 22.6 mmHg. Most of the study participants 
had a diagnosis of comorbidities – the most common be-
ing high blood pressure. Risk factors for OAG were also 
noted in more than 70% of patients. Predominant among 
these were a positive family history and smoking. The main 
factors determining the doctor’s decision to use latanoprost 
without MGHS-40 were good topical tolerability and simple 
formulation.
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