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Oral azithromycin and oral doxycycline for the treatment of Meibomian gland

dysfunction: A 9-month comparative case series

Giacomo De Benedetti, Agostino S Vaiano

Purpose: To compare the efficacy and safety profile of oral azithromycin with that of doxycycline
over 9 months in patients experiencing failure with conservative and topical treatment for Meibomian gland
dysfunction (MGD), to assess recurrence of MGD, and to determine the number of treatments required.
Methods: This is a randomized controlled trial with a cross-over design at a tertiary care center. In all, 115
consecutive patients underwent a complete ophthalmological examination before being randomly assigned
to oral treatment with doxycline (4 g for 30 days) or azithromycin (1.25 g for 5 days). Patients were evaluated
at 3, 6, and 9 months. Therapy was switched or conservative management maintained according to signs
and symptoms. Results: In the azithromycin group, 83.25% of the patients were stable after one treatment,
16.5% needed a further one or two treatments (some had previously been switched to doxycycline), and
5.77% did not improve despite treatment. In the doxycycline group, 33.79% of patients were stable after one
treatment, 66.21% needed a further one or two treatments (some had previously switched to azithromycin),
and 29.41% did not improve despite treatment (P < 0.05). Minimal gastrointestinal adverse effects (nausea,
diarrhea, abdominal cramp, and decreased appetite) were reported, mostly unchanged at the follow-up
visits. At the first visit, more adverse effects were reported in the doxycycline group (14/51, 24%) than in the
azithromycin group (3/52, 6%; P < 0.005). Conclusion: Both antibiotics were effective and safe for treating
patients with persistent MGD, although azithromycin was superior when the reduced dose and the shorter
course of therapy (5 days vs. 4 weeks) were taken into consideration. Given the chronic nature of the disease
and the improvement in some signs with minimal adverse effects, a shorter therapy seems a safer and more
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logical alternative to longer regimens.
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Ocular surface disease (OSD) is a very common and
multifactorial condition. According to a recent report from
the American Academy of Ophthalmology (AAO),M it is one
of the most common reasons for visiting an ophthalmologist!?
and affects 15% of Americans older than 65 years.”! OSD is
caused by unstable or insufficient tear film, which results in
irritation, pain, inflammation, blurred vision, photophobia,
and loss of vision.™

Many treatment options have been proposed (topical
compresses and cleansers, topical lubricants, immunomodulation,
nutritional supplements, oral and/or topical antibiotics,
laser and light-based treatments, and surgery), although the
refractory nature of the disease makes it largely incurable, thus
necessitating expensive and long treatments.>”!

Meibomian gland dysfunction (MGD) is one of the leading
causes of OSD. Inflammatory mediators such as interleukin 1,
matrix metalloproteinases, collagen production, nitric oxide,
and activated B cells seem to play a key role in the development
of this condition, which leads to hyperkeratinization of the
ductal epithelium and, therefore, obstruction of the MGs.
The subsequent accumulation of meibum is responsible for
inflammation and subsequent increased bacterial colonization
of the lid margins, as seen in posterior blepharitis.*!
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While conservative options such as eyelid warming,
massage, and cleansing combined with artificial tears are
considered first-line therapy,”'”! severe and refractory cases
require a more aggressive approach.

Tetracyclines (oral or topical) have been found to be
effective,"! owing to their ability to modulate the expression
of inflammatory mediators in vivo and in vitro and thus reduce
the severity of the signs and symptoms of MGD.">' Topical
administration of tetracyclines, frequently in combination
with local corticosteroids and other drugs, is considered as
the second-line therapy, as are oral tetracyclines,[>*! with
the caveat that adverse effects can lead to dermatologic and
gastrointestinal complications, as well as hypersensitivity.!"

Lack of consensus on oral dosage is also an important
issue that needs to be addressed, as advocated by the AAO.™M
Since azithromycin was recently found to be very effective
for treating recurrent blepharitis® and considering that a
head-to-head randomized comparison study has not been
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performed, even though individual drugs have been shown
to be effective in MGD, the objective of this study was to
compare the efficacy and safety profile of a long course of orally
administered azithromycin (9 months) with that of doxycycline
in patients in whom conservative and topical treatment for
MGD with posterior blepharitis failed. We also assessed disease
recurrence and determined the number of treatments required.

Methods

We performed a randomized controlled trial with a cross-over
design at a tertiary care center. In accordance with the
guidelines of the International Workshop on MGD Diagnosis
Subcommittee classification and in compliance with the
recommendations made by the AAO for clinical trials
on antibiotics in MGD,!"*! we implemented and adapted
a 4-point categorical scale (0-3) that had been applied
elsewhere.®! We also applied Schirmer I test, recorded visual
acuity (VA), and assessed other parameters, namely, five main
symptoms (burning, itching, foreign body sensation, dryness,
and eyelid edema) and seven main signs [type of MG secretion,
number of occluded gland orifices, conjunctival hyperemia, lid
margin redness, ocular surface staining with fluorescein, tear
break-up time (TBUT, as seen on slit lamp biomicroscopy), and
Schirmer I test result].

Meibum was generated by applying digital pressure on the
lower eyelid at its central third. The secretion was graded as
clear, cloudy, turbid, or solid depending on the worst secretion.
TBUT was recorded and graded as 0 (over 10 s), 1 (8-10 s),
2 (5-7s), and 3 (less than 5 s). A single standardized fluorescein
strip was used to make the measurement more repeatable.?
Schirmer I test result was recorded and graded as 0 (>15 mm),
1 (10-15 mm), 2 (9-5 mm), and 3 (<5 mm).

The ocular surface staining score was adapted as a
modification of panels in the Oxford scale and performed
soon after assessment of TBUT.”#%] The panel most similar
to the pattern and the number of dots on the cornea and
conjunctiva were chosen, and the corresponding grade was
applied [Fig. 1].

PANEL
A e
<> o
B
|

Equal to or less

Il than panel C,
greater than B

GRADE CRITERIA

Equal to or less
than panel A

Equal to or less
than panel B,
greater than A

Equal to or less
] than panel D,
greater than C

Figure 1: Corneal and conjunctival staining patterns according to
Oxford scale (Courtesy of Dr. Kashkouli)

VA was recorded using standard ETDRS optotypes,
measured in Logmar, and evaluated separately from the
categorical scale. Sample size calculation was adapted to detect
aminimum of 1.7 between the scores of the two groups between
the first and last follow-up visits, as in previous studies.*! The
calculation was based on a type 1 error of 0.05 with a power
of 80%. Therefore, 45 patients was the recommended number
for each of the initial groups. Considering loss to follow-up
and subsequent subdivisions into four groups, we decided
to include a total of 115 patients (27% more than the initial
calculated sample size).

The inclusion criteria were as follows: age 18-82 years,
posterior blepharitis that did not respond to conservative or
topical management, and two signs and two symptoms with
a score >2 (one of which was MG involvement), according to
the scales mentioned above.

The exclusion criteria were as follows: therapy with systemic
or topical antibiotics within 1 month before selection, contact
lens wearing, liver disease, pregnancy and breast feeding,
allergy to azithromycin or cyclins, allergic keratoconjunctivitis,
ocular and orbital surgery of any kind, altered lid anatomy, and
nonadherence to follow-up.

Block randomization

At the beginning of the study, five patients formed a block,
which was assigned to one treatment or another by writing
numbers (1-20) on sealed papers, which were randomly
selected soon afterward. One masked observer (ASV) secured
the papers and another (GDB) was responsible for scoring
and examination. Each participant was informed about the
purposes of the study and then read and signed an informed
consent document. The local ethics committee approved
the study, which was performed at Quironsalud Hospital
Donostia. Our research adhered to the tenets of the Declaration
of Helsinki.

A single observer (GDB), who was masked to treatment
type, selected the patients and performed the posttreatment
evaluation. Each block of patients was randomly assigned to
either a 5-day course of oral azithromycin (Teva Pharma S.L.,
Alcobendas, Madrid, Spain) (500 mg on the first day and then
250 mg/day for a further 4 days)® (A group, 52 patients) or
a 1-month course of oral doxycycline (Laboratorios Normon
SA, Madrid, Spain) (100 mg twice a day for 7 days and then
100 mg/day for a further 21 days) (D group, 51 patients), which
was our standard dosage.

Conservative management was recommended to all patients
throughout the study. Between January and September
2016, the sign and symptom scores were recorded prior to
treatment and four times after treatment: first visit (1 month),
second visit (3 months), third visit (6 months), and fourth
visit (9 months) [see flow diagram in Fig. 2].

The symptom score was obtained by adding the score (0-3)
of five symptoms (range of 0-15). The sign score was also
obtained by adding the score (0-3) of seven signs (range of
0-21). The sum of each separate score (total score, range 0-36)
was calculated by summing the scores of signs (0-21) and
symptoms (0-15) at each follow-up visit.

To avoid bias, this score took into account only the worst
eye: since systemic treatment was to be administered, it did not
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seem useful to further divide patients by eye treated. Based on
the reduction in total score (as a percentage), clinical response
was divided into four groups: poor (1%—25%), fair (26%—44%),
good (45%-75%), and excellent (76%-100%). Adverse effects
were also registered at each follow-up visit.

At the beginning of treatment and every 3 months, VA was
recorded separately. After the first month, we also assessed
adverse effects and VA, although this follow-up was not
taken into consideration when deciding on whether to change
therapy.

After the first end-point (third month), patients with a fair
or poor response were switched to the other medication. If the
response was excellent or good at any end-point, the patient
was considered stable and no medication was administered;
therefore, treatment was conservative. If the patient’s condition
worsened at the following end-points, they once again received
the last successful medication, until the next end-point, and so

on. Switches were based on the individual patient’s signs and
symptoms, although the researcher was blind to the treatment.

Statistics

Chi-square test and Fisher’s exact test were used to compare
demographic characteristics and the main complaints; t-test
was used to compare symptoms, signs, and total mean scores.
Chi-square test was applied to analyze the total clinical
response and adverse effects. Statistical significance was set
at P <0.05; 95% confidence interval was applied as a measure
of precision.

To compare symptoms, signs, and total mean scores, a
repeated-measures analysis of variance was used following the
Statistical Analysis System (SAS) Institute procedure.”**I Four
different groups were established, depending on the treatment
administered, as follows:
¢ Patients treated with azithromycin only (Only A)

e Patients treated with doxycycline only (Only D)

1. Consecutive inclusion of patients with MGD by
a masked observer.

2. Random assignment for the treatment group
based on the worst eye by another observer.

Day 1: pre-treatment Azythromigin Group: DoxycycineGroup:
52 patients 51 patients

3rd month: 1st follow-up Azyihromisin Group: Doxycyciine Group:
43 stable patients (conservative fx) 14 stable patients (conservative fx)
9 switched to D group 37 switched to A group

6th month: 2nd follow-up 'thn‘inio Group: ‘ Doxycycline Group:
57 stable patients (conservative x) 9 stable patients (conservative §x)
23 retreated patients 14 retreated patients

9th month: 3rd follow-up Azythromigin Group: DoxycycineGroup:
77 stable patients (conservative {x) 8 stable patients {conservative fx)
3 no improvement 15 no improvement

Exclusion: not attending follow-up visit (12 patients)

Figure 2: Flow diagram of participants in the trial of 5-day oral azithromycin versus 1-month oral doxycycline for treatment of Meibomian gland
dysfunction at different stages: pretreatment and first (third month), second (sixth month), and third (ninth month) posttreatment visits
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e Patients initially treated with azithromycin and then
switched to doxycycline (A and D)

e Patients initially treated with doxycycline and then switched
to azithromycin (D and A).

Results

Of the 115 patients, 12 did not complete the study: 1 had
to discontinue treatment because of adverse effects and 11
were lost to follow-up. Therefore, 103 consecutive patients
(103 eyes) were assessed between January and September
2016. Demographic data and major complaints for both groups
are shown in Table 1. There were no statistically significant
differences between the groups.

In the Only A group, 83.25% of patients were stable after
one treatment, 16.5% needed one or two additional treatments
(some had previously been switched to doxycycline), and
5.77% did not improve despite treatment. In the Only D group,
33.79% of patients were stable after one treatment, 66.21%
needed one or two additional treatments (some had previously
been switched to azithromycin), and 29.41% did not improve
despite treatment.

Fisher’s exact test confirmed that the overall value of the
signs and symptoms differed significantly between the four
groups (P < 0.001), and the within-subject main effect test
indicated that there was a significant effect over time, that is, the
total value of signs and symptoms varied over time (decreased
between the first visit and the last one) depending on the type
of treatment (P <0.001).

The effects’ test for the within-subjects x between-subjects
interaction showed that differences for the time interaction with
the treatment regimens was significant, indicating that the value
of the signs and symptoms decreased over time differently,
depending on the type of treatment applied (P < 0.001).

At the beginning of the treatment, only one significant
difference was observed between the Only A group and the
A and D group (P < 0.005), although at the end of treatment
significant differences were observed for the Only A group
compared with the Only D group, with a lower total score of <3
points (P < 0.005), as shown in Tables 2 and 3.

Therefore, azithromycin is more effective than doxycycline
in terms of amelioration of signs and symptoms. The main
differences between the two treatments were as follows:

e The proportion of patients who had to change treatment
during the study period was lower in the Only A group
than in the Only D group (17% vs. 67%; P < 0.005)

e The values of signs and symptoms were significantly
different between different treatments, with a better
result for azithromycin than for doxycycline. This is also
true for the patients shifted from D to A after the first
change (P <0.005).

VA was better in the Only A group and in the A and D
group than in the Only D group and the Only A group,
although the difference was not statistically significant when
compared with the Only D group. The mean results for both
signs and symptom scores are shown in Table 4. Fig. 3 shows
the follow-up of the four groups according to the sum of both
scores. Fig. 4 shows trends in VA. Table 5 focuses on sign scores
plus VA, and Tables 6 and 7 show group stability and trends.

Safety profile

Both groups reported gastrointestinal adverse effects
(described as nausea, diarrhea, abdominal cramp, and
decreased appetite), which remained largely unchanged at
the follow-up visits. At the first visit (immediately after ending
the doxycycline course), more adverse effects were reported
in the Only D group (14/51, 24%) than in the Only A group
(3/52, 6%) (P < 0.005) [Table 8].1¥! These effects were transitory,
although one led treatment to be stopped; therefore, the patient
was excluded from the subsequent follow-up visits. Of note, a
further 11 patients were lost to follow-up; therefore, we were
unable to establish any cause—effect relationship.

Patients from the switched group (previously treated with
azithromycin) complained of symptoms they had experienced
before the third follow-up visit, although these disappeared

Table 1: Demographics and main complaints of patient
groups, according to drug administration

Demographics AZT DOXY P
Male/female 26/26 25/26  0.75
Mean age (years) (SD) 53 (15.9) 51(15.3) 0.65
Mean duration of disease (weeks) (SD) 15(8.2) 13(7.4) 0.37
Main complaints
Burning 15% 12% 0.97
ltching 17% 18%  0.61
Foreign body sensation 15% 14%  0.79
Dryness 10% 12% 0.55
Eyelid edema 8% 9% 0.74

P did not show significant differences between the two groups at the beginning
of the study. AZT: Azythromicin; DOXY: Doxycycline; SD: Standard deviation

Table 2: Statistical differences at the beginning of the
treatment

Final group - Difference Simultaneous 95%
comparison between confidence limits
means

Only A-Dand A 0.52 -0.72 1.77

Only A - Only D 1.30 -0.70 3.29

Only A-Aand D 2.40 0.40 4.39 e
OnlyD-DandA -0.77 -2.78 1.23
OnlyD-AandD 1.10 -1.44 3.64
AandD-Dand A -1.87 -3.88 0.13

***Significant comparisons at the 0.05 level

Table 3: Statistical differences at the end of treatment

Final group - Difference Simultaneous 95%
comparison between confidence limits
means

Only A-Dand A -3.07 -4.14 -2.01 e
Only A -Only D -1.25 -2.95 0.45
OnlyA-AandD -0.65 -2.35 1.05
OnlyD-DandA -1.82 -3.53 -0.12 e
OnlyD-AandD 0.60 -1.56 2.76
AandD-Dand A -2.42 -4.13 -0.72 e

***Significant comparisons at the 0.05 level
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Table 4: Mean symptom, sign, and total scores (SD) of 103 patients during the study

AZT AZT and DOXY DOXY DOXY and AZT P
Pretreatment signs 11.6 (1.6) N/A 10.9 (0.9) N/A >0.005
Symptoms 12 (1.4) N/A 11,4 (1.7) N/A
Total 23.6 (2.1) N/A 22.3(2) N/A
First control signs 7.5(1.4) N/A 7.4(1.2) N/A >0.005
Symptoms 5(0) N/A 4.6 (1.5) N/A
Total 12.5(1.4) N/A 12 (1.8) N/A
Second control signs 5.3(1.2) N/A 6.8 (0.6) N/A >0.005
Symptoms 5.9 (0.3) N/A 4.5(1.5) N/A
Total 11.2(1.3) N/A 11.3(1.1) N/A
Third control signs 5.5(1.3) 6.6 (1.3) 6.3 (0.5) 7.7 (1.5) <0.005*
Symptoms 4.8 (0.4) 5(0) 4.5 (1.5) 5.6 (1.5)
Total 10.3 (1.5) 11.6 (1.3) 10.8 (1.2) 13.4 (2)
Fourth follow-up signs 5.6 (1.4) 6.3 (1.5) 6.8 (0.8) 7.5(1.3) <0.005*
Symptoms 4.4 (0.8) 4.4 (0.5) 4.5 (1.4) 5.6 (1.4)
Total 10 (1.5) 10.7 (1.6) 11.3 (1.6) 13.1 (1.9)

SD: Standard deviation; AZT: Azythromicin; DOXY: Doxycycline; *Statistical significance

Table 5: Mean score (+SD) of seven signs before and during the follow-up visits in 103 patients with Meibomian gland
dysfunction, treated with either oral doxycycline or azithromycin, plus VA evaluations

MG MG Bulbar Em Schirmerl TBUT  Staining VA P
secretion plugging conjuntival redness
redness

Pretreatment signs AZT 1.8(0.7) 2(0.7) 1.6 (0.6) 2(0.6) 1.2(04) 1.3(0.5) 1.7(0.7) 0.6(0.1) >0.005
Pretreatment signs DOXY 1.5(0.7) 1.6(0.5) 2(0.8) 1.5(0.7) 1(0) 1.7(0.7) 1.6(0.5) 0.6(0.1)

First control signs AZT 1(0.4) 13(05) 09(0.4) 12(06) 1.1(04) 1.1(0.4) 09(04) 0.7(0.1) >0.005
First control signs DOXY 1.1(0.6) 1.1(0.3) 1(0) 1.4 (0.5) 1(0) 1.1(0.3) 0.7(0.5) 0.8(0.1)

Second control signs AZT 0.6(0.7)* 09(05) 05(0.5)* 1(0.4) 1(0.4) 0.9(0.4) 04(0.5)* 0.9(0.1)* >0.005
Second control signs DOXY 0.9(0.7)* 1.1(0.7) 0.8(0.4)*  1(0) 0.9 (0.3) 1(0) 1.1(0.3)* 0.75(0.1)* <0.005*
Third control signs AZT 0.7(0.6)* 0.9(0.5) 0.6(05)* 07(05) 1(0.3) 1(0.2) 0.6(0.5) 0.9 (0.1)* >0.005
Third control signs DOXY 1(0)* 0.8(0.6) 1(0)* 0.8 (0.4) 1(0) 1(0) 07(05) 0.7(0.2)* <0.005"
Third control signs AZT and DOXY ~ 1.2(0.4) 0.9(0.3) 0.7(0.5* 0.8(0.4) 1.1(0.3) 1.2(0.4) 0.7(05% 0.9(0.2)* >0.005
Third control signs DOXY and AZT 0.9 (0.6) 1.1(0.6) 1.3(0.5)* 0.8(0.4) 1.2(04) 1.2(0.4) 1.2(0.6)* 0.7(0.1)* <0.005"
Fourth control signs AZT 0.8(0.5* 0.7(0.5) 0.6(0.5)* 0605 12(0.4) 10" 07(0.5) 0.9(0.1) >0.005
Fourth control signs AZT and DOXY 1 (0.5)* 0.7 (0.5) 0.8(0.4)* 05(0.5) 1.3(0.5) 1.3(0.5* 0.7(0.5 0.9(0.1) <0.005*
Fourth control signs DOXY 0.9 (0.3)* 0.9 (0.3) 1 (0) 0.9 (0.3) 1 (0)* 1 (0) 1.1(0.3) 0.85(0.1) >0.005
Fourth control signs DOXY and AZT 1.2(0.4)* 0.9(0.4) 1.1(04) 09(0.4) 1.2(04)* 1.1(04) 1.1(0.3) 0.8(0.1) <0.005"

Statistical significance in signs during follow-ups are colored in grey. VA: Visual acuity; Mg: Meibomian gland; TBUT: Tear break-up time; SD: Standard
deviation; AZT: Azythromicin; DOXY: Doxycycline; *Statistical significance
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Figure 3: The follow-up of the four groups according to the sum of
both scores Figure 4: Trends in visual acuity (VA) in logMar units
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after the first month, in a similar fashion to the previous
follow-up visit (22% vs. 4%; P < 0.005).

Discussion

Tetracyclines have long been used for the treatment of
blepharitis; however, their efficacy has been questioned because
of the lack of randomized studies evaluating their performance
at fixed doses over specific time periods.!"

Other than the clinical trial comparing oral azithromycin and
doxycycline by Kashkouli et al.,"®! to the best of our knowledge,

Table 6: Group survivals

AZT DOXY
1st follow-up (no treat./tot) 43/52 14/51
Switched patients 9 37
2 follow-up (no treat./tot) 57/80 9/23
Retreated patients 23 14
3 follow-up (no treat./tot) 77/80 8/23
No improvement 3 15

The table shows group survival rate for each group since the beginning of
the study, considering the actual number of patients at any follow-up, and
how many of any group were stable or were switched to any other one
AZT: Azythromicin; DOXY: Doxycycline

our study is the first to show the effect and behavior of these
drugs over 9 months. During this relatively long period, both
medications proved to be effective and safe and succeeded in
prolonging survival, although to different extents.

In general, azithromycin performed better throughout
the study, showing a significant improvement in most
patients (65%). This improvement appeared more quickly
and was maintained throughout the period. In particular,
azithromycin improved VA, conjunctival redness, and corneal
staining. Patients treated with doxycycline had similar results,
although only in a relatively small percentage of patients (10%),
most of whom switched to the Only A group.

Difficult refraction and/or sample characteristics may have
biased the results for VA, although the statistical analysis of
patient demographics did not reveal significant differences in
either group. Therefore, in our opinion, these differences may
be related to the improvement in lacrimation and quality of
the cornea following treatment.

While conservative options such as eyelid warming,
massage, and cleansing combined with artificial tears are
generally effective (first-line therapy),*'” severe and refractory
cases need to be approached differently. Oral and/or topical
tetracyclines have been found to be effective owing to their
ability to modulate the expression of many of the previously

Table 7: Group performances at follow-ups according to treatment shifts

Group trends Excellent Good Fair Poor P
Second control signs AZT 0.0% 77.1% 22.9% 0.0% P<0.005*
Second control signs DOXY 0.0% 26.8% 47.7% 25.5%

Third control signs AZT 3.7% 61.3% 35.1% 0.0% P>0.005
Third control signs DOXY 0.0% 60.5% 39.5% 0.0%

Third control signs AZT and DOXY 0.0% 36.3% 52.8% 10.9% P<0.005*
Third control signs DOXY and AZT 0.0% 9.9% 51.3% 38.8%

Fourth control signs AZT 8.7% 56.2% 28.9% 6.1% P<0.005*
Fourth control signs DOXY 0.0% 15.4% 72.4% 12.2%

Fourth control signs AZT and DOXY 0.0% 69.6% 30.4% 0.0% P<0.005*
Fourth control signs DOXY and AZT 0.0% 8.0% 61.1% 30.9%

AZT: Azythromicin; DOXY: Doxycycline; *Statistical significance

Table 8: Treatment side effects in percentage (number of patients between brackets) at each follow-up; its significance, if

any, is evidenced with an asterisk (*)

Nausea Cramps Diarrhoea Decreased appetite
First control signs AZT 2% (1) 2% (1) 0% (0) 2% (1)
First control signs DOXY 16% (8) 14% (7) 2% (1) 16% (8)
P (Fisher’s test) 0.02* 0.04* 0.50 0.02*
Second control signs AZT 0% (0) 0% (0) 0% (0) 2% (1)
Second control signs DOXY 2% (1) 2% (1) 2% (1) 4% (2)
P (Fisher’s test) 0.50 0.50 0.50 0.88
Third control signs AZT 0% (0) 2% (1) 0% (0) 2% (1)
Third control signs DOXY 14% (7) 10% (5) 4% (2) 6% (3)
P (Fisher’s test) 0.01* 0.15 0.25 0.50
Fourth control signs AZT 2% (1) 2% (1) 2% (1) 0% (0)
Fourth control signs DOXY 4% (2) 2% (1) 6% (3) 2% (1)
P (Fisher’s test) 0.88 1.00 0.50 0.50

AZT: Azythromicin; DOXY: Doxycycline; *Statistical significance
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described inflammatory mediators in vivo and in vitro,1*'4 thus
significantly decreasing the frequency and intensity of the signs
and symptoms of MGD. Symptoms can be very troublesome,
are usually recurrent, and have a severe impact on the quality of
life. They also generate a financial burden, since, in many health
systems, the medications needed are not covered by the national
health system or insurance schemes and can be expensive,
especially considering the chronic course of the disease.

Topical use, frequently in combination with topical
corticosteroids (second-line therapy), has been proposed, as has
oral administration.'>?*! Lack of consensus on oral dosage is
also an important issue, which we tried to address. Our choice
of treatment was based on the rationale for treating patients in
whom conservative and topical therapy had failed and who
were affected by grade 2 or 3 posterior blepharitis.

Consistent with Kashkouli et al.,® azithromycin administered
in a short regimen (5 days) proved to be very effective, with
minimal adverse effects, and patients remained stable
throughout the course of the study. Other articles have used
different dosages of azithromycin: Igami et al.?!) administered
three cycles of 500 mg/day for 3 days with a 1-week interval,
while Bakar et al.” opted for the same dosage administered
weekly for 4 weeks. In this study, our dosage of azithromycin
was chosen according to the doses reported in the literature
and to address another important issue such as number and
time interval between each dose.

Doxycycline was administered in alonger regimen (1 month)
and according to our previous protocol, which differs from
those reported elsewhere in that it was less aggressive.
The drug was less well tolerated and resulted in a reduced
duration of stability in most patients, even if it was as effective
as azithromycin in 10% of initially treated patients, thus
suggesting that there is a subgroup of the population in which
both antibiotics are equally effective.

Further studies are needed to assess which specific patient
characteristics could help the clinician choose between these
two antibiotics. Doxycycline has been administered at several
doses. For example, Iovieno et al."! recommended 200 mg/day
for 2 weeks, and then 100 mg/day for a further 2 weeks, whereas
Quarterman et al.'”! recommended 100 mg a day for 12 weeks
and Sobolewska et al.™¥! prescribed 40 mg/day for 8 months.
All these regimens were successful with few adverse effects.

In this study, we adhered to our protocol, which had been
our previous gold standard before we tried azithromycin,
to obtain a more accurate and realistic comparison with our
previous method of treating resistant blepharitis.

We decided to switch patients from one treatment
to another when treatment was seen to have failed at
the scheduled check-ups to test each antibiotic against
persistent blepharitis and to have a broad perspective of
how each worked in problematic and recurrent cases. While
this approach made the evaluation of our results more
challenging, we believed it would be very useful in clinical
practice, when the physician has to decide what is best for
the patient. Following this practical approach, we did not use
indirect and more precise TBUT methods as recommended
by Nelson et al.,® since these were not available in our
practice, as is frequently the case in most parts of the world.
We used standardized fluorescein strips, which deliver

smaller amounts of dye, to make the measurement more
repeatable,?! although we believe this is a limitation of our
study. Creating a third group of patients already scheduled
to switch medication at some point during follow-up could
have been an option, although we believed that such a study
design would have biased both the masked treatment and
the realistic performance of the study itself, since it was not
possible to forecast which patients would have responded
positively or negatively to each medication.

Thus, the study was based on real-life situations and
empirical experience and, in the present case, scientific
hypotheses from the literature. Our study is limited by
the absence of a control group. However, since we chose
to include only patients whose conservative and topical
treatments failed, it would not have been ethical to use a
placebo, as previously addressed.®" In any case, further
studies are needed to assess whether topical azithromycin
used in fixed combinations and/or administered according
to different regimens can be as effective as oral azithromycin.
Our study is also limited by the fixed dosages of both oral
antibiotics administered. However, we tried to learn from
previous experience to replicate experimental models based
on randomization and masking that can provide practical
clinical data for ophthalmologists. Such an approach could
provide quantifiable objective measurements broken down
into a separate analysis of signs and symptoms, rather than
calculating scores, such as a simple mean with no internal
differentiation.

Shorter regimens and regimens with longer off-treatment
intervals can also help improve adherence and decrease drug
administration, thus reducing costs for patients and for health
service.[5312

Conclusion

Oral doxycycline and azithromycin were both effective and
safe for the treatment of patients with persistent MGD over
a 9-month period. Both drugs had an effect on symptoms,
although this was not significant; however, they did have a
better and significant effect on signs, especially VA, conjunctival
redness, and corneal staining. In addition, azithromycin was
more effective more quickly, with fewer side effects. This
effectiveness was maintained throughout the study period.

The results were similar for doxycycline, although only in
a small percentage of patients. Considering the reduced time
of administration of azithromycin (5 days vs. 4 weeks) and the
chronic nature of the disease, as well as the positive effect on
some signs over a shorter period with minimal side effects and
cost-effectiveness, repeating a 5-day treatment for recurrence
of blepharitis seems a safer and more logical alternative to
longer regimens.
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