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Our understanding of the multifactorial origin and com-
plexity of meibomian gland disease (MGD) is evolving
rapidly and new treatments are emerging. A recent rando-
mised trial comparing lifitegrast ophthalmic solution to
thermal pulsation for the treatment of inflammatory MGD
[1] highlights advances made in treating this frequently
disabling condition.
In this editorial, we will describe these emerging therapies
and any evidence for their use. Disease of the meibomian
glands is commonly encountered in clinical practice [2].
Mild disease can often be over-diagnosed and over-treated
and severe disease, particularly if associated with ocular
surface inflammatory diseases, can be overlooked or under-
treated [3]. The overall impact of MGD is a loss of the
normal lipid layer of the tear film that can result in an
evaporative form of dry eye disease (DED). In severe dis-
ease, there is permanent gland atrophy, scarring and erosion
of the posterior lid margin, altered microbial flora of the
ocular surface and chronic inflammation [4].

MGD is not a single entity but multifactorial in origin.
Causes include congenital absence of meibomian glands
such as in ectodermal dysplasia; abnormal blinking
(reduced rate and amplitude) seen in conditions like
dementia and Parkinson’s disease and compromising lipid
outflow; obstruction of the meibomian terminal ductules
such as in Stevens Johnson syndrome due to keratinization
of the lid margin; structural damage to the glands caused by
cicatricial diseases; inflammation of the glands such as in
rosacea; and direct disruption of the lipid layer caused by
topical medications [5].

Conventional management of MGD involves warm eye-
lid compresses (increasingly with microwaveable bead-filled
bags) and systemic antibiotics (oral doxycycline or ery-
thromycin) [6]. However, there are now several new and
adjunctive treatment approaches, either as devices or topical/
systemic therapies:

(1) Lipiflow is an FDA approved thermal device, which
applies 42.5 °C heat to the palpebral eyelid surfaces
with concurrent proximal to distal peristaltic pressure
over the meibomian glands. A non-randomised
interventional trial of fifty patients found a single
Lipiflow treatment to be as effective as a 3-month
treatment of twice daily conventional lid compresses
[7], and a randomised control trial (RCT) of twenty-
eight patients found it to be possibly more effective
than 3-months of oral doxycycline [8]. A NICE
evidence review in 2015 prior to these two trials
determined that there was insufficient evidence to
evaluate Lipiflow for NICE guidance. Lipiflow has
significant set-up and on-going consumable costs.

(2) Intense pulsed light (IPL) therapy is a non-invasive
treatment using high-energy flashes of light between
400–1200 nm lasting several milliseconds. This is
converted into heat resulting in selective tissue
thermolysis [9]. The mechanism of action of IPL in
MGD is putatively related to thermocoagulation of
vascular telangiectasia, antimicrobial effects and a
direct effect on abnormal lipids. Data from five
double masked RCTs showed that IPL either alone
[10–12] or combined with gland expression [13]
results in improved symptoms and tear film stability
with one study also reporting a reduction in the levels
of inflammatory markers in tear fluid [14]. IPL for
MGD must be performed with scleral shield protec-
tion of the globe as intraocular damage has been
reported [15].

(3) Azithromycin is a macrolide antibiotic with anti-
inflammatory and anti-microbial effects. It stimulates
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the accumulation of intracellular phospholipids and
lysosomes which are important in the maturation of
meibocytes [16]. The use of oral [17], topical [18]
and combined [19] azithromycin for MGD is
supported by clinical trial evidence, however, optimal
dosage, frequency and duration of topical and/or
systemic azithromycin for MGD however remains to
be determined.

(4) Oral omega-3 essential fatty acids are anti-inflammatory
and can qualitatively improve meibum [20]. A systema-
tic review appraising omega-3 and omega-6 supplemen-
tation for DED found the best results were obtained in
MGD patients [21]. However a recent large DREAM®
multicenter RCT showed no difference compared to an
olive oil control. It must, however, be noted that this
latter study, however, had fewer inclusion criteria and
was not MGD specific [22].

(5) Topical Ciclosporin A (CsA) inhibits T-cell prolifera-
tion and activation and is licensed and NICE approved
for the treatment of dry eye disease. Due to its
biological effects, CsA reduces ocular surface inflam-
mation that has been implicated in the pathogenesis and
seen in the sequelae of MGD [4]. CsA has been shown
to improve lipid layer parameters in at least eight
clinical trials for DED to date [23]. One retrospective
case review study of 53 patients specifically with MGD
showed improvement in symptom scores and some
signs of MGD including tear break up time [24].

(6) Lifitegrast is an FDA approved topical immunomodu-
latory medication for dry eye disease. It blocks T-cell
binding to a number of integrin’s thereby down-
regulating inflammation [25]. The OPUS-2 RCT was a
large multicentre study comparing lifitegrast versus
placebo in 718 subjects with DED that showed
symptom improvement. However, patients undergoing
topical or systemic treatment for MGD were excluded
from this large study. A recent RCT in patients
specifically with MGD (evident gland blockage)
compared lifitegrast to Lipiflow treatment in only 50
patients. This showed lifitegrast superiority for the
treatment of MGD [1]. Lifitegrast is currently in the
NICE pipeline for evaluation.

(7) Demodex is the most common parasite found on
human skin, and the mite and its excreta can directly
block gland orifices resulting in MGD [26]. Lash
sampling and microscopy are required for confirmatory
diagnosis however cylindrical debris at the lash base,
misdirected and brittle lashes in MGD not responsive
to conventional therapies should raise suspicion.
Diluted tea tree oil treatment of the lids has been
shown to reduce mite counts however this can cause
contact dermatitis in some patients. Other agents such

as pilocarpine gel and povidone iodine are also being
investigated for eyelid Demodex eradication [27].

In addition to the aforementioned, several other treatment
options for MGD are in the pipeline, including the P2Y2
receptor agonist Diquafosol [28] and Manuka honey eye
preparations [29] that have been shown to improve MGD
however further studies are needed to establish effectiveness.

The therapeutic landscape in MGD is rapidly evloving
with the last ten years seeing a sevenfold increase in the
number of studies published annually, and a ever increasing
number of patents being filed for MGD therapies. As we
begin to understand MGD better as a result of newer ima-
ging modalities and assays for inflammation, we now have
an increasing array of novel therapies to offer our severely
symptomatic patients with obvious MGD.
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