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ABSTRACT

Objective: To compare the efficacy and safety of oral Azithromycin with oral Doxycycline in patients with Meibomian Gland
Dysfunction.

Study Design: Quasi-experimental study.

Place and Duration of the Study: Armed Forces Institute of Ophthalmology, Rawalpindi Pakistan, from Apr 2021 to Apr 2022.
Methodology: The sample population comprised 172 subjects, including 86 cases in the oral Doxycycline-Group and 86 oral
Azithromycin-Group. Meibomian Gland Dysfunction was diagnosed by a consultant ophthalmologist by slit-lamp
examination. Schirmer-I test and Tear Break Up Time were performed. Signs and symptoms of Meibomian Gland Dysfunction
were assessed before treatment and at six months follow-up.

Results: The study recruited equal numbers of cases and controls. Symptoms scores for burning sensation (2.04+0.5 vs 1.9+0.7)
and foreign body sensation (1.8£0.6 vs 1.5£0.8) were significantly higher in patients taking Doxycycline as compared to the
Azithromycin-Group (p<0.05). On comparing the signs score between the two Groups, it was seen that total scores (pre-
treatment and post-treatment) were more significant in the Doxycycline-Group (p<0.05). Treatment with Doxycycline yielded
more significant complications, such as diarrhoea (39.5%), nausea (46.5%), and cramps (48.8%). Headache was more associated
with Azithromycin treatment (3.4%), whereas Rash (1.1%) and blurring of vision (1.1%) were seen in the Doxycycline-Group.
Conclusion: Meibomian Gland Dysfunction leads to tear film instability and direct damage to the ocular surface epithelium.
This study supports the clinical efficacy and safety of oral Azithromycin and Doxycycline therapy for managing refractory or
severe Meibomian gland disease.
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INTRODUCTION

The term "anterior blepharitis" refers to inflamma-
tion of the lid margins before the grey line, which
means inflammation of lash follicles, eyelashes, and
skin.! The term "posterior Blepharitis" refers to inflam-
mation of the structures posterior to the grey line,
which includes the tarsal plate, Meibomian glands,
blepharo-conjunctival junction, and Meibomian duct
orifices.? In association with Meibomian gland dys-
function (MGD) glandular obstruction due to terminal
duct obstruction or altered secretion is the most
common cause of low lipid delivery.? This may lead to
altered tear films, eye irritation, clinically visible in-
flammation, and blepharospasm.* MGD and dry eyes
are often reported as the most common etiopathology
of blepharospasm.> The slit-lamp examination must
reveal structural and morphological changes.® A
clinical score called Meibomian gland expressibility
(MGE) helps to assess the severity of the disease at the
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time of presentation and how it improves with
treatment.” There is no cure for meibomian gland
expressibility at this time. An effective treatment aims
to stop the progression of the disease. It is treated with
warm compresses, artificial tears, and topical and
systemic antibiotics.® Compressions with warm water
may assist in liquefying the stagnant, partially solidi-
fied excretion of meibum lipids. Oral tetracycline and
doxycycline also help in bringing the disease under
control. The mechanism lies in its ability to inhibit
bacterial protein synthesis and lipase action.® Studies
have also demonstrated that azithromycin's anti-
inflammatory properties can help reduce blepharitis
pathogenesis by reducing inflammation of eyelids and
ocular surfaces.’® We, therefore, planned this study to
compare the efficacy and safety of oral azithromycin
and oral doxycycline in treating meibomian gland
dysfunction.

METHODOLOGY

The quasi-experimental study was conducted
at the Armed Forces Institute of Ophthalmology,
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Rawalpindi Pakistan, from April 2021 to April 2022.
Approval was taken from the Hospital Ethical Review
Committee (IRB No: 266/ ERC/ AFIO). Sample size was
calculated using open-Epi sample size calculator ver-
sion 3.0, considering the mean score of pre-treatment
meibomian gland secretion in the azithromycin group
to be 1.8+0.7 and 1.5£0.7 in doxycycline group.!

Inclusion Criteria: Patients of either gender, aged 18 to
80 years old, with posterior blepharitis that did not
respond to conservative and topical therapy, with at
least two symptoms and signs having a score >2 in the
abovementioned scales were included in the study.

Exclusion Criteria: All those patients who had a
history of wearing contact lenses, liver disease, preg-
nancy or lactation, allergy to Azithromycin or tetracy-
clines, allergic keratoconjunctivitis, abnormal anatomy
of the eyelid, and previous orbital or ocular surgery,
were excluded from the study.

All patients were advised conservative manage-
ment. signs and symptoms of meibomian gland
dysfunction were assessed before treatment and at six
months follow-up. Eligible patients were randomized
into equal-strength azithromycin and doxycycline
groups (86 in each group) using the lottery technique
after obtaining informed written consent. Patients' five
main symptoms (burning, eyelid oedema, dryness,
foreign body sensation, and itching) were recorded on
the proforma, followed by the assessment of the
six main signs (examination for the meibomian
gland, including meibum quality, meibomian gland
expression, and lid margin abnormality), tear condi-
tion (through tear break-up time and Schirmer test),
and ocular surface condition (using corneal fluorescein
staining). The symptom score was calculated by multi-
plying the sum of the scores (0-3) of five symptoms
(range 0-15). The sign score was also calculated by
summing the scores (0-3) of six different signs
(ranging from 0 to 18). At the follow-up visit, the sum
of each score (total score, range 0-33) was determined
by adding the scores of signs (0-18) and symptoms (0-
15).12 Digital pressure was applied to release the
meibum on the middle third of the lower eyelid.
Depending on the worst secretion, it was graded as
clear, hazy, turbid, or solid. Tear Break Up Time
(TBUT) using a standardized fluorescein strip was
measured and scored as 0 (over 10 seconds), 1(8-10
seconds), 2(5-7 seconds), and 3(less than 5 seconds).
This score was computed by modifying panels from
the oxford scale based on the ocular surface staining.’
Schirmer-I test was also employed, and the results

were rated as 0(>15 mm), 1(10-15 mm), 2(9-5 mm),
and 3(>5 mm)."* Clinical response at (6 months follow-
up) was categorized into four Groups based on the
reduction in total score (as a percentage): poor (1%-
25%), fair (26%-44%), good (45%-75%), and excellent
(76%-100%).1> At a follow-up appointment, adverse
effects were also noted.

Data were analyzed using Statistical Package for
Social Sciences (SPSS) version 26.0. Categorical vari-
ables were presented using percentage and frequency.
Numerical variables such as age and scoring of signs
and symptoms were shown as Mean and SD. Indepen-
dent sample t-test and Chi-square test were applied to
explore the inferential statistics. The p-value of 0.05 or
less was taken as significant.

RESULTS

The mean age of the patients was 53.9+11.8 years,
ranging from 26 to 79 years. Of the 172 participants, 82
(47.7%) were females, and 90(52.3%) were males. Detail
of signs and symptoms and scoring in the study
population are given in Table-I. Symptoms scores for
burning sensation and foreign body sensation were
significantly higher in patients taking Doxycycline
compared to the Azithromycin Group (p=0.001). Dry-
ness, eyelid oedema, and itching were also more in the
Doxycycline Group, but this difference was not statisti-
cally significant (Table-II).

Table-I: Detail of Signs and Symptoms and Scoring in the
Study Population (n=172)

MeantSD
Variables
Male(n=90) | Female(n=82)

Burning 1.9+0.6 1.940.7
Itching 1.8+0.7 1.8+0.7
Foreign body sensation 1.740.6 1.6£0.8
Dryness 1.6£0.7 1.720.7
Eye lid edema 1.9+0.6 1.7+0.8
Lid margin abnormality 1.9£0.3 2.0£0.2
MG expression 1.620.5 1.6+0.5
Meibum quality 1.6£0.5 1.7£0.5
Ocular surface staining 1.2+0.6 1.3£0.6
Tear break up 1.1+0.7 1.2+0.7
Schirmer test result 1.1+0.7 1.1+0.7

On comparing the signs and their scoring
between the two Groups, it was seen that total scores
(pre-treatment and post-treatment) were more
significant in the Doxycycline Group. Patients taking
azithromycin showed lesser ocular surface staining,
Schirmer test scoring, and more significant lid margin
abnormalities (Table-III).
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Table-II: Comparison of symptoms in Patients Having
Meibomian gland Dysfunction Taking Azithromycin and
Doxycycline (n=172)

Azithromycin Doxycycline p-
Group(n=86) Group (n=86) value
Burning 1.93+0.7 2.04+0.6 0.03
Itching 1.75+0.7 1.88+0.7 0.80
Foreign Body 1.5640.8 1.81£0.7 0.001
Sensation
Dryness 1.57+0.7 1.85+0.7 0.20
Eye lid edema 1.80+0.7 1.87+0.7 0.40
Total Score 8.67+2.0 9.4242.0 0.90
Pretreatment
Total Score Post 1.0940.8 1.04£0.8 0.40
Treatment

Table-III: Comparison of Signs in Patients Having Meibomian
Gland Dysfunction Taking Azithromycin and Doxycycline
(n=172)

Azithromycin Doxycycline p-
Group (n=86) Group (n=86) | value
Lid Margin
Abnormality 1.98+0.2 1.9+0.3 0.06
MG Expression 1.68+0.5 1.67+0.5 0.50
Meibium Quality 1.5+0.6 1.8+0.4 0.001
Occular Surface 1.240.5 1.320.7 0.001
Staining
Tear Break up 1.1+0.7 1.2+0.7 0.5
Schimmer Test Result 1.0+0.7 12+0.7 0.2
Total Sign Score
Pretreatment 8.7+2.0 9.3+25 0.01
Total Sign Score 11207 12409 0.02
Posttreatment

No significant difference was seen in clinical
response in patients of both Groups. Patients with a
doxycycline treatment regime showed good clinical
response with 45-75% improvement (Table-1V). Treat-
ment with doxycycline yielded more significant com-
plications, such as diarrhoea, nausea, and cramps.
Headache was more associated with Azithromycin
treatment, whereas Rash and blurring of vision were
seen in the Doxycycline Group (Table-V).

Table-IV: Comparison of Clinical Response in Patients Having
Meibomian Gland Dysfunction Taking Azithromycin and
Doxycycline (n=172)

Azithromycin | Doxycycline _
Group Group a’; o
(n=86) (n=86) |
Poor (1-25%) 1(1.1%) 2 (2.3%)
Clinical Fair (26-44%) 44(51.1%) 31(36.1%)
e T Good (45-75%) | 39(45.3%) 51(59.3%) | 03
Response Excellent
(76-100%) 2(2.3%) 2(2.3%)
DISCUSSION

General ophthalmic outpatient clinics commonly
report chronic posterior blepharitis or meibomian

gland dysfunction. Management of the meibomian
gland includes lid hygiene, warm compresses, topical
lubricants, and topical and oral antibiotics.1314
However, lid hygiene and warm compresses are the
mainstay therapy for maintaining disease control.
However, empirical oral antibiotic treatment is pro-
posed if clinical symptoms are slow or inappropriate.
Several antibiotics with anti-inflammatory properties
may help control bacterial flora and inflammation of
the eyelids.’®

The clinical advantages of antibiotics, such as
minocycline, doxycycline, and tetracycline, for treating
meibomian gland dysfunction have been previously
reported by aronowicz et al® Dougherty et all?
Comparing our results about clinical efficacy and side
effects of oral doxycycline with the study done by Yoo
et al’® Doxycycline was equally effective in the
management of blepharitis. However, it resulted in
more gastrointestinal side effects, e.g. diarrhoea was
found in 34(40%) out of 86(100%) patients in our study
and abdominal cramps were found in 42(49%) out of
86(100%) patients.

Previous studies did not compare the systemic
side effects of oral antibiotics used to treat blepharitis.
These side effects include diarrhoea, abdominal pain,
headache, blurred vision, and rashes. In papulo-
pustular rosacea, Bakar et al.1® explained the symptoms
and side effects of systemic azithromycin for four
weeks in the body. The margin of the eyelids and the
inflammation of the eyes' surface were evaluated in its
study. In a study by Al-Hity et al.20 there were no side
effects found with systemic Azithromycin for meibo-
mian gland dysfunction. However, our study showed
that 20(23%) out of 86(100%) patients had diarrhoea,
and 30(35%) patients had nausea in the Azithromycin
Group.

Table-V: Complications in Patients Having Meibomian Gland
Dysfunction Taking Azithromycin and Doxycycline (n=172)

Azithromycin Doxycycline p-
Group (n=86) Group (n=86) | value
Yes | 30(348%) 40(46.5%)
Nausea |5 56(65.2%) 46(535%) 015
. Yes | 20(233%) 34(39.5%)
Diarrhea 0 66(76.7%) 52(60.5%) 002
Yes | 24(27.9%) 412(48.8%%)
Cramps 7 62(72.1%) ui12%) | 0
Yes 3(34%) 00%)
Headache 7 83(96.7%) 86(100%) 0.08
Yes 00%) 1(11%)
Rash No 86(100%) 85(98.9%) 009
Blurring of | Yes 0(0%) 1(1.1%) 0.07
Vision No 86(100%) 85(98.9%) :
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The clinical effects of both drugs on relieving
ocular signs and symptoms are comparable. The main
objective of MGD management is to stabilize the tear
film, which is well-represented by fluorescein staining
score, Schirmer I test, and Tear film break-up time
analysis. Our study showed that oral azithromycin
statistically improved Tear film break-up time and
meibomian gland secretion patterns in patients with
MGD after six months of treatment.
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CONCLUSION

Meibomian gland dysfunction leads to tear film in-
stability and direct damage to the ocular surface epithelium.
This study supports the clinical efficacy and safety of oral
Azithromycin therapy and doxycycline therapy for mana-
ging refractory or severe meibomian gland disease.
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