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RESEARCH ARTICLE

Analysis of corneal topographic and densitometric properties in patients
receiving systemic isotretinoin therapy

Mustafa Tosuna , Erman Bozalib , Duygu Yalınbaş Yeterb and Anıl Selim Apab

aDepartment of Dermatology, Sivas Cumhuriyet University Faculty of Medicine, Sivas, Turkey; bDepartment of Ophthalmology, Sivas
Cumhuriyet University Faculty of Medicine, Sivas, Turkey

ABSTRACT
Purpose: To evaluate dry eye parameters, corneal topographic features, corneal densitometric changes,
and anterior segment parameters in patients receiving systemic isotretinoin treatment.
Methods: This prospective cross-sectional study included 66 eyes of 33 patients who were started on
oral isotretinoin therapy for severe acne vulgaris. All patients were evaluated in terms of ocular surface
tests such as tear break-up time (TBUT) and Schirmer-1 and were asked to fill in the ocular surface dis-
ease index (OSDI) questionnaire. Corneal densitometric and topographic measurements were obtained
using the Scheimpflug imaging system.
Results: The mean age of the patients was 19.9 ±1.6 years, and 21 (63.6%) of the participants were
female. The mean OSDI score was significantly higher in the third month than before treatment
(20.05±19.38, vs. 26.96±22.94, p¼ 0.00, respectively). The mean values of the TBUT test were signifi-
cantly lower in the third month than before treatment (9.06±4.40 sec, vs. 10.71± 4.61 sec, p¼ 0.02,
respectively). Mean scores of the Schirmer 1 test showed no statistically significant difference between
before treatment and the third month (16.08± 8.40mm, vs. 16.08±8.50mm, p¼ 1, respectively). There
was no statistically significant difference between before treatment and the third month in the majority
of the densitometry measurements in concentric zones. However, the difference tended to be signifi-
cant between the groups concerning posterior zone 0–2mm (11.01± 0.85 GSU vs. 10.62±0.89 GSU,
p¼ 0.006). The RMS LOAs (front), RMS Total (Total), RMS LOAs Total (Total), RMS HOAs Total (Total),
Kmax, CCT, and CoV values were significantly higher in the third month than before treatment (p< 0.05
for all).
Conclusions: The dermatology specialists should be aware of the ocular complications of systemic iso-
tretinoin therapy. Therefore, a complete ophthalmologic examination for the prompt apprehension and
management of ocular involvement is essential in patients under isotretinoin therapy to increase ocular
comfort and adherence to the therapy.
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Introduction

Acne is a common inflammatory disease of the skin affecting
approximately 9.4% of the world’s population [1]. Oral isotre-
tinoin was approved by the United States Food and Drug
Administration treatment modality in patients with moderate,
severe, and refractory acne [2].

The most common adverse reactions associated with the
use of isotretinoin are facial erythema, xerosis, cheilitis,
dermatitis, mucositis, vestibulitis, conjunctivitis, epistaxis, and
blepharitis [3].

Ocular side effects of isotretinoin consist of atrophy of
Meibomian glands, impaired secretion of Meibomian glands,
dry eye, blepharoconjunctivitis, keratitis, myopia, optic neur-
itis, decreased color vision, optic disc edema, and diplo-
pia [4,5].

The definition of dry eye is refined in the TFOS DEWS II
Definition and Classification report in 2017 and is described
as a multifactorial disease of the ocular surface characterized

by a loss of homeostasis of the tear film, and accompanied
by ocular symptoms, in which tear film instability and hyper-
osmolarity, ocular surface inflammation and damage, and
neurosensory abnormalities play etiological roles [6].

The effect of oral isotretinoin on the tear film and ocular
surface is well defined and isotretinoin therapy may cause
dry eye [7,8]. The side effects of isotretinoin range from
changes in the eyelids and cornea to disturbances of the lac-
rimal fluid leading to dry eye. Dry eye is associated with atro-
phy of the lacrimal glands and changes in tear film quality
and is the most common side effect of isotretinoin use.
These changes may have a significant impact on vision-
related quality of life, visual function, or future refractive sur-
gery [9,10].

Corneal transparency is essential for optimal vision and all
corneal layers must function properly to maintain transpar-
ency. The perfect organization of the extracellular matrix of
keratocytes, collagen fibres, and stroma, as well as the proper
pumping and barrier function of the endothelial layer, are
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essential for maintaining corneal transparency. Various dis-
eases such as corneal degeneration, corneal dystrophy,
trauma, infection, and inflammation can cause not only endo-
thelial dysfunction but also loss of transparency or decreased
corneal clarity [11–13].

Advances in Scheimpflug imaging systems have enabled
quantitative measurement of corneal clarity. Densitometric
measurements of the cornea allow evaluation of the cornea’s
backward light scatter and thus corneal transparency. High
corneal densitometry values associated with increased back-
ward light scatter can be observed even in clinically clear
corneas without corneal opacity or scarring [11,14]. Corneal
densitometry characteristics have been studied in systemic
diseases such as rheumatoid arthritis, gout, and diabetes mel-
litus and ocular diseases such as infectious keratitis, corneal
dystrophy, and keratoconus [15–17].

Despite the widespread use of this treatment in the gen-
eral population, there are only a limited number of studies
addressing the ocular adverse effects of systemic isotretinoin.

In the present study, we examined corneal density meas-
urements obtained with the Pentacam-HR Scheimpflug imag-
ing system in patients receiving systemic isotretinoin
treatment. We also aimed to investigate dry eye parameters,
corneal topographic features, and anterior segment parame-
ters in these patients. To the best of our knowledge, this is
the first study to evaluate the changes in corneal densitom-
etry in patients receiving systemic isotretinoin treatment.

Materials and methods

This prospective cross-sectional study was conducted
between March and November 2021 at the departments of
Dermatology and Ophthalmology of Sivas Cumhuriyet
University Hospital. Approval for our study was obtained
from the local ethics committee (2021–02/07). Informed con-
sent was obtained from all participants. The study was con-
ducted in accordance with the Declaration of Helsinki.

The study included 66 eyes of 33 patients who were
referred to the dermatology outpatient clinic and were pre-
scribed isotretinoin treatment at a dose of 0.5mg/kg/day (a
total cumulative dose of 120mg/kg) for severe acne vulgaris.
Participants with a history of trauma, ocular surgery, contact
lens use, corneal scarring or opacification, and use of topical
ocular medications were excluded. We also excluded patients
with ocular diseases such as retinopathy or autoimmune or
systemic diseases. All ocular measurements were performed
twice, once at baseline and then at the third month
of therapy.

Ophthalmologic evaluation

All patients were evaluated with a complete ophthalmologic
examination, including the assessment of best-corrected vis-
ual acuity (BCVA) using a Snellen chart, measurement of
intraocular pressure with a pneumotonometer, and a detailed
fundus examination.

Examinations were performed including the ocular surface
disease index (OSDI) questionnaire, ocular surface tests such

as tear break-up time (TBUT), and the Schirmer-1 test for the
diagnosis of dry eye syndrome by the same experienced clin-
ician and all assessments were carried out in the aforemen-
tioned order.

The OSDI questionnaire assesses the subjective ocular
symptoms of dry-eye disease [18]. Symptoms of dryness were
assessed using the standard OSDI questionnaire which con-
sists of twelve questions aimed at inquiring about the
patient’s dry eye complaints in the last two weeks. This ques-
tionnaire consists of three subscales on vision-related symp-
toms (questions 1–5), ocular symptoms (6–9), and
environmental triggers (10–12). The 12 questions of the OSDI
questionnaire were graded on a scale of 0–4, with 0 repre-
senting ‘not once’; 1 representing ‘sometimes’; 2 representing
‘half of the time’; 3 representing ‘most of the time’; and 4
representing ‘all of the time.’ The OSDI score was calculated
by dividing the sum of the patient’s responses by the total
possible score. In addition to the patient’s symptoms, the
OSDI allows the assessment of the severity of the condition
by evaluating the impact of this discomfort on daily activities,
the triggering factors in the environment, and the duration
and severity of the discomfort. Higher OSDI scores represent
more severe symptoms [19].

The TBUT was measured using a fluorescein strip paper
(Fluorescein Sodium Strips, ERC Sa�glık, Ankara, T€urkiye) mois-
tened with saline solution and then applied to the inferior
bulbar conjunctiva. The time interval between the last com-
plete blink and the first visualization of a dry spot or break in
the tear film was measured in seconds utilizing the cobalt
blue filter of the slit lamp biomicroscope following blinking
3–5 times to form a film over the cornea. The average of
three consecutive measurements was recorded [20]. The
Schirmer 1 test was performed without anesthesia by insert-
ing a precalibrated filter paper strip (Schirmer Tear Test
Strips, ERC Sa�glık, Ankara, T€urkiye) into the inferotemporal
fornix and asking the patient not to squeeze, but only to
keep the eyes gently closed. After 5min, the number of wet-
ted millimeters was recorded [20].

Densitometric and topographic measurements of the cor-
nea were performed with a Scheimpflug imaging system
(Pentacam HR; Oculus GmbH, Wetzlar, Germany). Each eye
was scanned at least three times, as indicated in the instruc-
tions for use of the device, and the most reliable scan that
showed the best alignment and fixation was selected for ana-
lysis. Corneal topography and anterior segment parameters,
including thinnest corneal thickness (CT), anterior chamber
depth (ACD), anterior chamber volume (ACV), angle (ACA),
maximum keratometry value (Kmax), flat (K1) and steep (K2)
keratometry values, and corneal volume (CoV) were meas-
ured. In addition, corneal aberrometric values consisting of
the root mean square (RMS) of lower-order aberrations (RMS-
LOA), RMS of total aberrations (RMS -total), RMS of higher-
order aberrations (RMS-HOA), and spherical aberrations from
the 6-mm central optical zone were calculated using
Pentacam software.

Corneal densitometry was measured automatically utilizing
the Pentacam HR densitometry analysis software over a 12-
mm diameter of the cornea divided into four concentric
zones. The first zone consists of a circular area with a
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diameter of two mm in the center of the cornea. The second,
third and fourth zones are annular areas surrounding the
center with diameters of 2-6mm, 6-10mm, and 10-12mm,
respectively. This analysis also provides densitometric values
of the cornea at three different depths: the anterior (superfi-
cial 120 lm), posterior (60 lm of the innermost cornea), and
central (subtracting the anterior and posterior layer thickness
from the total thickness) corneal layers. Corneal density
measurement values are expressed as pixel luminance per
unit volume in the Scheimpflug image and greyscale units
(GSU) [13].

All Scheimpflug analysis measurements were performed at
the same time of day (between 9 am and 12 pm) to minimize
diurnal variation. No pupil dilation was performed during the
corneal measurements, and all images were acquired in the
same room under the same environmental conditions and
dim room lighting. None of the contact lens measurements
were taken before the Pentacam HR.

Statistical analysis

Data obtained in the study were analyzed using Statistics
Package for Social Sciences (SPSS) version 22.0 software.
Continuous variables were expressed as mean± standard
deviation (SD), median, and range values; categorical varia-
bles were expressed as number (n) and percentage (%).
Whether the distribution of continuous data was normal or
not was examined using the Kolmogorov–Smirnov test. The
paired t-test was used to determine the difference between
continuous variables with normal distribution in repeated
measures. The Wilcoxon test was used for repeated variables
that did not have a normal distribution. A value of p< 0.05
was accepted as statistically significant.

Results

The mean age of the total study population was
19.9 ± 1.6 years, and 21 (63.6%) of the participants were
female. Mean values of OSDI score were significantly higher
in the third month than before treatment (20.05 ± 19.38, vs.
26.96 ± 22.94, p¼ 0.00). Mean scores of the TBUT test were
significantly lower in the third month than before treatment
(9.06 ± 4.40 s, vs. 10.71 ± 4.61 s, p¼ 0.02). Mean scores of the
Schirmer 1 test showed no statistically significant difference
between before treatment and the third month
(16.08 ± 8.40mm, vs. 16.08 ± 8.50mm, p¼ 1) (Table 1).

We found that most of the densitometry measurements in
concentric zones were not statistically significant differences
between before treatment and the third month when we
compared the corneal densitometry values of the groups.
However, the difference tended to be significant between
the groups concerning posterior zone 0–2mm (11.01 ± 0.85
GSU vs. 10.62 ± 0.89 GSU, p¼ 0.006) (Table 2). We found that
RMS LOAs (front) (1.47 ± 0.39 vs. 1.55 ± 0.5, p¼ 0.039),
RMS Total (Total) (1.27 ± 0.38 vs. 1.4 ± 0.56, p¼ 0.012), RMS
LOAs Total (Total) (1.22 ± 0.38 vs. 1.33 ± 0.51, p¼ 0.019),
RMS HOAs Total (Total) (0.33 ± 0.08 vs. 0.37 ± 0.16, p¼ 0.036),
Kmax (diopters) (43.45 ± 1.11 vs.43.69 ± 1.34, p¼ 0.002), CT

(mm) (540.35 ± 28.68 vs.542.81 ± 28.07 p¼ 0.007), and CoV
(mm3) (60.38 ± 2.96 vs. 60.65 ± 2.91, p¼ 0.007) values were
significantly higher in the third month than before treatment.
Other values were similar between groups (Table 3).

Discussion

In this current study, we evaluated dry eye parameters, cor-
neal topographic features, corneal densitometric changes,
and anterior segment parameters in patients receiving sys-
temic isotretinoin treatment. Our results demonstrated that
mean values of OSDI scores were significantly higher and
mean scores of the TBUT test were significantly lower in the
third month than before treatment. Mean scores of the
Schirmer 1 test and most of the densitometry measurements
in concentric zones were not statistically significant differen-
ces between before treatment and the third month.
However, the difference tended to be significant between
the groups concerning posterior zone 0–2mm. We found
that RMS LOAs (front), RMS Total (Total), RMS LOAs Total
(Total), RMS HOAs Total (Total), Kmax (diopters), CT (mm), and

Table 1. Demographics and clinical features of the patients.

Age (years), mean ± SD 19.9 ± 1.6
Gender, n (%)

Female 21 (63.6)
Male 12 (36.4)

OSDI, mean ± SD p Value�
Month 0 20.05 ± 19.38 0.00
3rd Month 26.96 ± 22.94
TBUT test, sec, mean ± SD p Value�
Month 0 10.71 ± 4.61 0.02
3rd Month 9.06 ± 4.40
Schirmer 1 test, mm, mean ± SD p Value�
Month 0 16.08 ± 8.40 1.00
3rd Month 16.08 ± 8.50
�Paired T-test; p < 0.05.
TBUT: tear break-up time; OSDI: Ocular Surface Disease Index.

Table 2. Corneal densitometry measurements of the patients.

Month 0 n:33 3rd Month n:33 p Value�
Anterior (120mm) (GSU)
0–2mm 24.06 ± 1.63 23.88 ± 1.77 0.3
2–6mm 21.46 ± 1.32 21.3 ± 1.44 0.3
6–10mm 19.5 ± 2.27 19.32 ± 2.22 0.5
10–12mm 30.46 ± 6.04 31.71 ± 7.79 0.2
Total (0–12mm) 22.7 ± 1.59 22.44 ± 3.56 0.6

Centre (GSU)
0–2mm 14.97 ± 0.81 14.91 ± 0.88 0.6
2–6mm 13.21 ± 0.66 13.18 ± 0.68 0.7
6–10mm 12.18 ± 1.15 12.28 ± 0.93 0.4
10–12mm 18.32 ± 2.48 18.83 ± 2.89 0.1
Total (0–12mm) 14.0 ± 0.77 14.1 ± 0.8 0.4

Posterior (60 mm) (GSU)
0–2mm 10.62 ± 0.89 11.01 ± 0.85 0.006
2–6mm 10.06 ± 0.69 11.41 ± 11.66 0.4
6–10mm 10.52 ± 0.87 10.18 ± 1.57 0.1
10–12mm 13.77 ± 2.44 14.15 ± 1.64 0.2
Total (0–12mm) 11.04 ± 0.72 10.84 ± 0.73 0.058

Total thickness (GSU)
0–2mm 16.67 ± 0.94 16.48 ± 1.02 0.1
2–6mm 14.91 ± 0.77 14.72 ± 0.81 0.09
6–10mm 14.07 ± 1.37 14.06 ± 1.09 0.9
10–12mm 20.94 ± 2.98 21.51 ± 3.73 0.2
Total (0–12mm) 15.93 ± 0.86 15.94 ± 1.0 0.9

�Paired t-test.
GSU: greyscale units.
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CoV (mm3) values were significantly higher in the third
month than before treatment. Other values were similar
between groups.

Isotretinoin is one of the most effective treatments for
moderate and severe acne. One of the main side effects is
ocular surface disease. The ocular surface is the most affected
structure when isotretinoin is used. However, several studies
also reported changes in measurements in the posterior seg-
ment of the eye [21].

Adverse effects affecting the ocular surface, dry eye symp-
toms, including blepharoconjunctivitis, subepithelial corneal
opacities, and contact lens intolerance, are among the most
common complications of isotretinoin therapy. In the litera-
ture, in vitro studies have shown that isotretinoin causes cell
apoptosis and dysfunction in Meibomian glands by inhibiting
cell proliferation in Meibomian glands and releasing inflam-
matory mediators [4]. Similarly, isotretinoin may affect
Meibomian gland function, which would explain problems
such as blepharitis and meibomitis during therapy since there
are similarities between the sebaceous glands and the
Meibomian glands in the skin [7].

The OSDI score, presence of dry eye disease (DED), and
evaluation of the tear film functions such as the Schirmer
test and TBUT measurements have been commonly investi-
gated in patients receiving systemic isotretinoin therapy. In
previous studies, a significant increase in OSDI score was
observed in patients treated with isotretinoin [5,7,22–24].
Similarly, in our study, the mean values of OSDI scores were
found to be significantly increased with isotretinoin treat-
ment. The use of isotretinoin was significantly associated
with a lower mean TBUT [8,25,26]. Similarly, the mean values
of the TBUT test were significantly lower under isotretinoin
therapy in our study. The Schirmer-1 test is performed with-
out anesthesia and assesses the volume of tears produced by
the ocular surface using filter paper strips. Some studies

reported that isotretinoin use was significantly associated
with a reduction in the scores of the Schirmer 1 test
[5,22,23,25–28]. However, other studies reported no statistic-
ally significant difference in Schirmer scores before and dur-
ing isotretinoin therapy [28,29]. Our results demonstrated no
significant difference between before treatment and the third
month of therapy regarding the mean values of the Schirmer
1 test. An anesthetized Schirmer test assessing basal tear
secretion shows higher sensitivity than the standard Schirmer
test in detecting decreased tear production in patients with
Sj€ogren syndrome, a disease characterized by the involve-
ment of the lacrimal gland. In their study, Karalezli et al.
found the anesthetized Schirmer test to be significantly lower
in patients using isotretinoin, while they did not observe that
the Schirmer test without anesthesia was significant [7].
Ça�glar et al. found the Schirmer test not significant during
isotretinoin treatment, and Schirmer test 1 has no useful
effect on the diagnosis of evaporative dry eye associated
with Meibomian gland disease-causing isotretinoin treatment.
They reported that the test does not need to be performed
during treatment [22].

Oral isotretinoin causes significant changes in the cornea,
especially the anterior layer. The cornea is the most sensitive
and densely innervated tissue in the body. A previous study
found that corneal sensitivity decreased significantly in
patients treated with isotretinoin after 3months [10].

Corneal densitometry provides quantitative measurements
of corneal transparency and clarity. The main sources of light
scatter in the cornea are the corneal endothelium and the
corneal epithelial Layer [16]. The results of the present study
showed that there was an increase in corneal densitometry
value of the posterior zone 0–2mm in patients on the third
month of receiving systemic isotretinoin treatment. Other
corneal densitometry values did not show a significant differ-
ence between patients before treatment and the third-month
receiving systemic isotretinoin therapy. In the study that eval-
uated the change of corneal epithelial thickness in patients
receiving isotretinoin treatment, Ozyol et al. found isotreti-
noin treatment induces epithelial thickening and stromal
thinning [30]. The changes in epithelial thickness have been
controversial in dry eye disease. Cui et al. have reported thin-
ner corneal epithelium in the dry eye group whereas
Kanellopoulos et al. have reported increased epithelial thick-
ness [31,32].

The optical surface becomes irregular and unstable thus
may cause further aberrations or unpredictable keratometry
measurements when the tear film is disrupted [33].
Therefore, the outcome of dry eye on corneal topography
parameters is controversial in the literature. Dogan et al.
reported no significant difference between dry eye patients
and healthy controls in terms of keratometry where Nagy
et al. reported increased keratometric data in patients with
systemic sclerosis [33,34]. In our study, we also observed
increased Kmax values in accordance with the latter study.
This conflicting results may be due to the change in the
behaviour of the cornea.

The higher optical aberrations in patients with dry eyes
have been found to be related to tear-film irregularity and its
decreasing stability [35]. Koh et al. also reported increased

Table 3. Comparison of aberrometric values, anterior segment, and corneal
topographical parameters of the study population.

Month 0 n:33 3rd Month n:33 p Value�
RMS total (front) 1.53 ± 0.42 1.6 ± 0.51 0.1
RMS LOAs (front) 1.47 ± 0.39 1.55 ± 0.5 0.039
RMS HOAs (front) 0.34 ± 0.08 0.37 ± 0.14 0.066
SA (front) 0.22 ± 0.05 0.21 ± 0.07 0.3
RMS total (back) 0.76 ± 0.13 0.76 ± 0.12 0.8
RMS LOAs (back) 0.74 ± 0.13 0.74 ± 0.12 0.8
RMS HOAs (back) 0.17 ± 0.02 0.17 ± 0.02 0.1
SA (back) �0.14 ± 0.02 �0.14 ± 0.02 0.3
RMS total (total) 1.27 ± 0.38 1.4 ± 0.56 0.012
RMS LOAs total (total) 1.22 ± 0.38 1.33 ± 0.51 0.019
RMS HOAs total (total) 0.33 ± 0.08 0.37 ± 0.16 0.036
SA (total) 0.17 ± 0.05 0.16 ± 0.07 0.2
K1 (diopters) 42.05 ± 1.15 42.08 ± 1.17 0.1
K2 (diopters) 41.84 ± 6.29 43.14 ± 1.24 0.1
Kmax (diopters) 43.45 ± 1.11 43.69 ± 1.34 0.002
CT (mm) 540.35 ± 28.68 542.81 ± 28.07 0.007
CoV (mm3) 60.38 ± 2.96 60.65 ± 2.91 0.007
ACV (mm3) 199.5 ± 25.06 200.43 ± 24.2 0.5
ACD (mm) 3.15 ± 0.23 3.16 ± 0.25 0.059
ACA (degrees) 40.79 ± 4.62 41.13 ± 3.55 0.5
�Paired t-test; p < 0.05.
RMS: root mean square; LOAs: low order aberrations; HOAs: high order aberra-
tions; SA: spherical aberrations; K1: flat keratometry; K2: steep keratometry;
Kmax: maximum keratometry; CT: thinnest corneal thickness; CoV: corneal
volume; ACV: anterior chamber volume; ACD: anterior chamber depth; ACA:
anterior chamber angle.
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HOAs in patients with dry eye who had superficial punctate
keratopathy [36]. Similarly, in our study, RMS LOAs (front),
RMS Total (Total), RMS LOAs Total (Total), and RMS HOAs
Total (Total) were significantly increased by isotreti-
noin therapy.

The CCT is an indicator of corneal health demonstrating
the changes in corneal metabolism and hydration status [37].
Fujimato et al. observed that central corneal thickness was
increased in mild and severe DED [38]. However, Zhao et al.
found no significant difference between dry eye and non-dry
eye groups in terms of CCT in people undergoing corneal
refractive surgery to correct myopia [39]. The reason for the
increased CCT difference in dry eye may be due to Pentacam
being less susceptible to tears [40]. In conjunction with the
first aforementioned study, we also found that the CCT was
increased after isotretinoin therapy which leads to dry eye.

In a recent study by Nagy et al., they observed no signifi-
cant difference regarding CV between patients with systemic
sclerosis suffering from dry eye and healthy controls. On the
contrary, the CV was increased in our study population. This
increase may be explained by the increased corneal thick-
ness [34].

There are some limitations to our study. First, the proper-
ties of corneal endothelial cells could not be examined by
specular microscopy. Second, this study was performed with
small sample size and in a single center. Further comprehen-
sive studies of ocular involvement in patients receiving sys-
temic isotretinoin treatment are needed in the future.

In conclusion, dermatology specialists should be aware of
the ocular complications of systemic isotretinoin therapy.
Even though we observed that isotretinoin therapy does not
lead to significant corneal densitometric alterations, we dem-
onstrated significant differences regarding corneal aberrations
and properties. Therefore, a complete ophthalmologic exam-
ination including dry eye tests such as Schirmer 1 and TBUT
for the prompt apprehension and management of ocular
involvement is essential in patients under isotretinoin therapy
thus not only increasing the ocular comfort of the patients
but also the adherence to the therapy.
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