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Background: Management of dry eye syndrome (DES) is a current medical, 
pharmaceutical and social issue both globally and in Ukraine.
Purpose: To assess changes in quantitative characteristics of the Ukrainian market of 
tear replacement products (TRPs) for dry eye disease over 2016-2019.
Material and Methods: Data from the national pharmacy-related registers and from 
PharmXplorer, a marketing research database from Proxima Research LLC, were used 
for research. Sales were assessed in terms of both packages and Ukrainian hryvnias (₴). 
Retrospective, structural and graphical methods were used for research.
Results: Of the TRPs available on the market, only 10.7% were Ukrainian products. 
Almost half (46.43%) of the TRPs were those whose price range was from ₴101 to ₴200. 
The smallest share of the market (14.28%) was attributed to the most expensive TRPs. 
In addition, almost half of the products of the lowest price range (₴100 and under) were 
domestic products.
Conclusion: the number of domestic TRPs in the Ukrainian pharmaceutical market is 
limited. A stable increase in TRP retail sales both in packages and hryvnias indicates a 
stable and positive increase in demand for therapeutic products for dry eye patients. A 
Ukrainian lowest-price niche medical device containing both dexpanthenol and taurin 
was an absolute leader of 2016-2019 TRP retail sales.
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Introduction
Management of dry eye syndrome (DES, also known 

as dry eye disease) is a current medical, pharmaceutical 
and social issue both globally and in Ukraine, with 10-
30% of working-age adults having DES [1, 2]. The 
condition is a tear film disorder [3, 4] with a variety of 
subjective symptoms [5, 6] including eye dryness, itching, 
scratchiness, pain, stinging or burning, redness, tearing, 
foreign body sensation, blurry vision, light sensitivity, 
increased sensitivity to environmental factors, etc. [7, 8].

The disease does not cause death directly, but 
significantly impairs quality of life [3, 9] and imposes a 
significant cost burden on patients, society and healthcare 
systems. 

These costs may include those due to visits to an 
ophthalmologist [10], diagnostic assessment procedures 
[11], and temporary loss of capacity to work and 
pharmacological therapies [12, 13].

Over-the-counter tear replacement products (TRPs) 
are the first line of therapy for DES [14–16]. Their 
mechanism of action is associated with the impact on 
certain components of an impaired tear film renewal in dry 
eye syndrome [17, 18].

Since there is paucity of available data on the use of 
and expenses for over-the-counter TRPs, the purpose of the 
study was to assess changes in quantitative characteristics 
of the Ukrainian market of tear replacement products 
for dry eye treatment solutions over 2016-2019. This 
will allow assessing and making predictions regarding 
the financial burden on patients and health-care system 
utilization for dry eye disease pharmacotherapy.
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Material and Methods
We conducted the analyses of changes in retail sales 

characteristics over the period of 2016-2019 based on the 
results of our previously performed marketing analysis of 
the tear replacement products available in the Ukrainian 
pharmaceutical market [19].

Data from the national pharmacy-related registers (the 
State Register of Medicines of Ukraine [20] and the State 
Register of Medical Equipment and Medical Devices of 
Ukraine [21]) and from PharmXplorer [22], a marketing 
research database from Proxima Research LLC, were used 
for research.

Sales were assessed in terms of both packages and 
Ukrainian hryvnias (₴).

Retrospective, structural and graphical methods 
were used for research. Market segmentation categories 
included the manufacturer’s country of origin, price niches 
and TRP components.

An increase in tear replacement sales in terms of both 
packages and Ukrainian hryvnias (₴) was assessed using 
the following formula:

ΔM=(Sy+1 - Sy)*100%/Sy,
where
ΔM is a percentage increase in the market size,
Sy+1 is TRP sales in the year following the comparison, 

and
Sy is TRP sales in the year of comparison.
Results
Figures 1 and 2 show changes in the amount of 

sales of TRPs for treating DES in terms of packages 
and hryvnias, respectively, over 2016-2019. The results 
obtained indicate that domestic and foreign manufacturers 
had approximately equal shares of the Ukrainian market 
of TRPs (as assessed in thousands of packages per year), 
although of the TRPs available on the market, only 
10.7% were Ukrainian products. However, the percentage 
difference between annual UAH amounts of retail sales 
of TRPs from foreign manufacturers and those from 
Ukrainian manufacturers varied from 267.47% in 2017 to 
383.52% in 2016 (and was 271.49% and 289.24% in 2018 
and 2019, respectively). 

We identified the four price ranges for the TRPs 
available on the Ukrainian market (Table 1). Almost half 
(46.43%) of the TRPs were those whose price range was 
from ₴101 to ₴200. The smallest share of the market 
(14.28%) was attributed to the most expensive TRPs, with 
a price range above ₴300. In addition, almost half of the 
products of the lowest price range (₴100 and under) were 
domestic products (Table 1).

Discussion
There was almost a constant annual increase in the 

amount of sales of TRPs for treating DES in terms of 
packages and hryvnias, respectively, over the period of 
2016-2019 (Fig. 3).

The next phase of the study was to perform composition-
based segmentation of tear replacement products for price 
niches (Fig. 4).

The portion of TRPs containing mineral oils in 
combination with other active pharmaceutical components 
(APC) was the largest (25%) in the ₴301-₴400 niche. 
All TRPs containing povidone were in the ₴201-₴300 
niche. Sodium hyaluronate-based TRPs were present 
in three price niches, with the highest percentage in the 
most expensive one. The combination products containing 
omega-3 fatty acids, polyvinyl alcohol and povidone 
were present in the ₴101-₴200 niche. Equal shares of 
combination hydroxypropyl guar-containing TRPs were 
present in the ₴101-₴200 niche and the ₴201-₴300 niche. 
The price of most multicomponent sodium hyaluronate-
based TRPs was between ₴201 and ₴300, the price of more 
than a quarter of these products, under ₴100, whereas that 
of the rest, between ₴101 and ₴200. All TRPs containing 
both dexpanthenol and taurin were in the cheapest niche 
(under ₴100). The price of the single component products 
containing methylcellulose derivatives as well as of those 
containing carbomer, was under ₴200.

The number of TRPs as well as the number of 
combinations of APCs was the largest in the second niche 
(i.e, the ₴101-₴200 niche), and the lowest in the fourth 
niche (i.e, the ₴301-₴400 niche).

The segmentation of retail sales of all TRPs available 
in the Ukrainian pharmaceutical market found that the TRP 
containing both dexpanthenol and taurin had the highest 
annual hryvnia sales and the highest annual package sales. 
This product is in the lowest price niche, manufactured in 
Ukraine, and is registered as a medical device.

Because any TRP is registered in Ukraine either as a 
medicinal agent or as a medical device, the percentages 
attributed to medicinal agents and those attributed to 
medical devices were calculated for each price niche.

The price niches varied in the ratio of the percentages 
attributed to medicinal agents and to medical devices. The 
ratio was greater than 1 for the highest price niche (i.e, 
the ₴301-₴400 niche), and substantially smaller than 1 for 
other niches.

A limitation of the presented analysis of tear 
substitution products for treating DES is that the presence 
of preservatives and the quality of buffer solution contained 
in a product was not taken in account. However, this is 
important, because usually a TRP is used for a rather long 
time and should be safe for patients. Nevertheless, some 
aspects of this issue were addressed in our previous study 
[23].

Conclusion
The current study found that the number of domestic 

TRPs in the Ukrainian pharmaceutical market is limited. 
Since the above TRPs are in the low price segment and 
leaders in terms of amount of sales in packages, it is 
reasonable and promising to stimulate pharmaceutical 
science to develop highly-efficient and affordable TRPs 
of various compositions. In addition, a stable and positive 
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increase in TRP retail sales both in packages and hryvnias 
indicates a stable increase in demand for therapeutic 
products for dry eye patients. A Ukrainian lowest-price 
niche medical device containing both dexpanthenol and 
taurin was an absolute leader of 2016-2019 TRP retail 
sales in terms of both packages and hryvnias. The results 
obtained will be used to determine seasonal changes in 
sales of tear replacement products for treating dry eye 
disease. Moreover, the  pandemic caused by SARS-CoV-2 
resulted in an increased use of gadgets by individuals of 
various age groups, potentially leading to an increased 
occurrence of the symptoms associated with visual system 
overload (particularly, dry eye syndrome), and we plan 
to compare characteristics of 2016-2019 TRP retail sales 
with those after the beginning of the  pandemic caused by 
SARS-CoV-2. 
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Fig. 2. Changes in sales of domestic and foreign tear 
replacement products for dry eye disease in terms of 
hryvnias. The abscissa displays the years under study, 
and the ordinate, sales in thousands of hryvnias per year

Fig. 1. Changes in sales of domestic and foreign tear 
replacement products for dry eye disease in terms of 
packages. The abscissa displays the years under study, 
and the ordinate, sales in thousands of packages per year

Table 1. Price niches for domestic and foreign tear replacement products for dry eye disease 

Price range in hryvnias Percentage of the total amount 
attributed to domestic products

Percentage of the total amount 
attributed to foreign products

Under 100 40.0 60.0

101–200 7.7 92.3

201–300 0 100.0

301–400 0 100.0

DOMESTIC         FOREIGN

DOMESTIC         FOREIGN
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Fig. 4. Composition-based segmentation of tear replacement products for price niches

Fig. 3. Percentage increases in sales of tear replacement 
products for dry eye disease in terms of packages and 
hryvnias

IN PACKAGES                                        IN HRYVNIAS


