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A B S T R A C T

This is a protocol for a Cochrane Review (Intervention). The objectives are as follows:

To evaluate the effects of tea tree oil on ocular Demodex infestation in people with chronic Demodex blepharitis.

B A C K G R O U N D

Description of the condition

Description of the condition

Blepharitis is a chronic inflammation of the eyelids, which may or
may not involve the Meibomian glands (Wolffsohn 2017). Ble-
pharitis is characterized by eye itching, burning, dryness, irrita-
tion, or watering; the patient may also experience blurry vision
or the sensation of heavy eyelids (Amescua 2018; Cheng 2015;
Lemp 2009). Demodex blepharitis (or demidocosis) refers to a
common form of blepharitis that involves a Demodex mite infes-
tation (Cheng 2015; Liu 2010). There are two primary types of
Demodex mites that are known to inhabit humans (Cheng 2015):

• Demodex folliculorum (0.3 to 0.4 mm) is primarily found at
the base of the eyelashes and eyelash follicles (anterior
blepharitis) (Basta-Juzbasic 2002; Cheng 2015; Liu 2010). They
feed on epithelial cells around the hair follicles, which may also

cause trichiasis (inward deviation of eyelashes) or madarosis
(eyelash loss) (Gao 2007).

• Demodex brevis (0.2 to 0.3 mm) tends to inhabit the
Meibomian glands (posterior blepharitis) (Basta-Juzbasic 2002;
Cheng 2015; Liu 2010). They can block gland orifices, which
can prevent meibum expression and induce Meibomian gland
dysfunction (English 1981).

Not all patients who present with Demodex mites are symptomatic,
which suggests that these mites may be considered part of the
normal ocular flora (Kemal 2005). Demodex mites have been as-
sociated with other skin diseases such as papulopustular rosacea,
rosacea-like eruptions of the face, and eyelid basal cell carcinomas
(Erbagci 2003; Forton 2005).

Epidemiology

Blepharitis is one of the most common ocular disorders. Lemp
2009 reports that eye care providers estimate observing blepharitis
in up to 47% of their patients. The prevalence of Demodex ble-
pharitis in particular varies widely in the literature (29% to 100%),

1Tea tree oil for Demodex blepharitis (Protocol)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

mailto:apucker@uab.edu


likely due to the lack of standardized procedures for measuring
clinically significant infestations (Gao 2005a; Kemal 2005; Roth
1979). Demodex mites, however, are rarely found on the eyelids
of those under 16 years old (Coston 1967). Children likely have a
lower risk for Demodex infestations due to having a lower level of
sebaceous gland secretions (Herron 2005). There does not appear
to be a sex predilection for Demodex infestation (Biernat 2018).

Diagnosis

There are no specific clinical diagnostic tests for diagnosing De-
modex blepharitis (AAO 2018). Microscopic evaluation of epi-
lated eyelashes may reveal Demodex mites or cylindrical dandruff/
collarettes (e.g. debris generated from mites accumulating at the
root of eyelashes) (Gao 2005b). Cylindrical dandruff is considered
to be a pathognomonic sign for Demodex blepharitis (Gao 2005b).
The microscopic evaluation involves epilating two or more ran-
dom eyelashes from each eyelid; placing the eyelash on the slide;
adding a drop of oil to the eyelash slide; applying a coverslip; and
viewing the eyelashes with a microscope set to 25x magnification
(Coston 1967; Gao 2005b). Detection and counting of Demodex

eggs, larvae, and adult mites is done to grade the severity of De-

modex infestation (Liu 2010). The literature reports a range of
scales for grading Demodex blepharitis severity. Coston 1967 sug-
gests that six or more Demodex mites per 16 lashes is clinically sig-
nificant, while Biernat 2018 suggests that the presence of one De-

modex mite, larva, or egg is clinically significant. Others have sim-
ply counted the number of Demodex mites present and reported
them as mites per eyelash (Gao 2005b). Gao 2005b has also pro-
posed a modified method for sampling and counting the Demodex

mites that entails intentional selection of two lashes with cylindri-
cal dandruff per eyelid, applying them to a coverslip, and count-
ing the mites with a microscope while adding 100% alcohol to
the slide to break up the cylindrical dandruff. Gao and colleagues
also suggest that if no cylindrical dandruff is observed, mites can
still be searched for by collecting lashes as described above, adding
saline to the slide instead of 100% alcohol because the cylindrical
dandruff will not need to be degraded.

Treatment options

Treatment of Demodex blepharitis is geared towards mite eradica-
tion (Fromstein 2018). Current treatment approaches include eye-
lid hygiene, 1% sulfur ointment, 1% mercury oxide ointment, pi-
locarpine gel, iodized solutions, warm compresses, intense pulsed
light, ivermectin, and tea tree oil (Coston 1967; Filho 2011;
Fromstein 2018; Liu 2010; Zhang 2018). Of all the treatment
options investigated, tea tree oil has been shown to be the most
promising option for killing Demodex mites (Liu 2010). Tea tree
oil therapies may be more effective as they are known to have
antibacterial, antifungal, and anti-inflammatory properties (Liu
2010).

Description of the intervention

Tea tree oil is an essential oil derived via distillation from the leaves
and terminal branches of a “small paper-barked tree” known as
Australian Melaleuca alternifolia (Lam 2018; Swords 1978). Tea
tree oil contains over 100 different components (Hammer 2006;
Swords 1978), although only 15 of the most common components
are included in the 2017 International Organization for Standard-
ization (ISO) tea tree oil standard (ISO-4730; see Table 1). Tea
tree oil is typically applied topically to the eyelid in the form of
a scrub via eyelid wipes or foam when attempting to fight ocular
Demodex infestations (Cheng 2015), but it should never be taken
orally because it is highly toxic if ingested (Hammer 2006). It has
been recommended to use tea tree oil treatments for at least two
Demodex mite life cycles (i.e. approximately six weeks) in order to
ensure adequate killing of the parasite (Cheng 2015).

How the intervention might work

Although tea tree oil likely has multiple modes of action and likely
contains multiple molecular species with antimicrobial properties,
since it has action against bacteria, fungus, and parasites (Cheng
2015; Li 2017; Schelz 2006), terpinen-4-ol is the most active tea
tree oil molecular compound against Demodex (Tighe 2013). In
fact, data from Tighe 2013 suggest that terpinen-4-ol is the only
component in the 2004 ISO tea tree oil standard that is able to
effectively kill Demodex mites at a 1% concentration when diluted
in mineral oil. Determining that terpinen-4-ol alone has high an-
tiparasitic properties at a 1% concentration is an important find-
ing because higher concentrations of tea tree oil and oxidation
products within tea tree oil have been associated with ocular irri-
tation and allergic reactions, respectively, which are the primary
side effects associated with tea tree oil treatment (Hammer 2006).
Tighe 2013 also found that “α-terpineol, 1,8-cineole, sabinene,
limonene, terpinolene, and α-terpinene” are effective at killing
Demodex mites when used at a therapeutic concentration (all >
2.5%), and they found that the action of terpinen-4-ol could be
enhanced by the inclusion of terpinolene and inhibited by the in-
clusion of α-terpineol, suggesting that the components within tea
tree oil interact in a complex manner.
While tea tree oil’s full mechanism of action against Demodex

mites is unknown, tea tree oil causes the Demodex mites to mi-
grate out of the skin, which may make it easier for treatments to
take action against them (Liu 2010). Tea tree oil, or more specifi-
cally terpinen-4-ol and 1,8-cineole within tea tree oil, may also act
against Demodex by competitively inhibiting acetylcholinesterases
(Lam 2018). Demodex mites also have the ability to carry bacte-
ria (internally or externally), which may further promote blephar-
itis and a Demodex infestation-associated immune reaction (Liu
2010), therefore the antibacterial effects (e.g. increased membrane
permeability) of tea tree oil may also contribute to its therapeutic
effects (Lam 2018). Tea tree oil has also been found to have anti-
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inflammatory properties, as it has been shown that terpinen-4-ol
is able to suppress monocyte-derived pro-inflammatory proteins
(e.g. tumor necrosis factor alpha, interleukin-8) and oxygen-de-
rived reactive species production (superoxide) (Brand 2001; Hart
2000), which may further promote resolution of the condition.

Why it is important to do this review

Recalcitrant multifactorial dry eye commonly occurs in those with
ocular Demodex infestations (Cheng 2015; Post 1963). While
there has been a general systematic review on chronic blepharitis
(Lindsley 2012), this review is out of date, and there has yet to
be a systematic review focusing on the treatment of ocular De-

modex infestations with tea tree oil. While the use of tea tree oil
for the treatment of ocular Demodex infestations is clinically ac-
cepted (Cheng 2015), the evidence supporting this practice is not
fully formed. This review is therefore important because it will
summarize the current understanding of the use of tea tree oil for
treating ocular Demodex infestations along with the clinical trials
that either support or refute the clinical utility of tea tree oil.

O B J E C T I V E S

To evaluate the effects of tea tree oil on ocular Demodex infestation
in people with chronic Demodex blepharitis.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We will include randomized controlled trials (RCTs) and quasi-
RCTs. We will define quasi-RCTs as trials that have not used
randomization to allocate participants to treatment groups but
that have attempted to use a non-biased method of treatment
assignment such as birth date, Social Security number, or medical
record number of a consecutive sample of eligible patients.
We will include trials using a cross-over design if it is possible to
determine that the treatment sequence was randomly or quasi-
randomly assigned.

Types of participants

We will include trials that enrolled adult participants aged 18 years
or older diagnosed with ocular Demodex blepharitis.

Types of interventions

We will compare treatment of Demodex blepharitis with any
form of tea tree oil (any concentration or formulation) to another
treatment (e.g. baby shampoo, eyelid scrubs, antimicrobial, anti-
inflammatory, antiallergic medications, or a combination of the
above mentioned) or no treatment (e.g. no treatment, placebo).
We will also include studies comparing different concentrations
of tea tree oil to each other.

Types of outcome measures

Primary outcomes

• Mean change in number of Demodex mites per eyelash
from baseline at four to six weeks, measured by any method.

• Mean change in participant-reported change in

symptoms, including but not limited to irritation, burning,
tearing, itching, eyelid sticking, photophobia, and increased
frequency of blinking, from baseline; measured using participant
symptom reports, questionnaires, interviews, or visual analog
scale (VAS) at four to six weeks. Although it is ideal for studies to
use validated scales, we will consider all scales used in included
studies for inclusion since standardized information is not
available. We will conduct sensitivity analyses to examine the
impact of any assumptions made in this regard.

For both primary outcomes, when mean change from baseline
is not available, we will use mean difference at four to six weeks
instead.

Secondary outcomes

• Mean change in number of Demodex mites per eyelash

from baseline at 10 to 12 weeks, measured by any method.
• Mean change in participant-reported change in

symptoms from baseline at 10 to 12 weeks, measured by any
method.

• Proportion of participants with an improvement in

visual acuity (i.e. improvement of two or more lines),
measured on a visual acuity chart with a LogMAR scale (or
equivalent) at 4 to 6 weeks and 10 to 12 weeks. When
continuous LogMAR data are available, we will analyze the mean
change in visual acuity from baseline.

• Mean change in number of cylindrical dandruff by eyelid
from baseline at 4 to 6 weeks and 10 to 12 weeks, as measured by
the reduction in the number of collarettes compared to baseline.

• Proportions of participants with Meibomian gland

dysfunction (as defined by study investigators, e.g. meibum
quality or expressibility, or both) from baseline at 4 to 6 weeks
and 10 to 12 weeks.
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• Proportions of participants experiencing conjunctival

injection (redness) (as defined by study investigators) from
baseline at 4 to 6 weeks and 10 to 12 weeks.

• Adverse events, as reported by study investigators.

For continuous secondary outcomes, when mean change from
baseline is not available, we will use mean difference at a follow-
up time point instead. Data from time points greater than four
weeks, which are not included in the above time frames, will be
analyzed when possible.

Search methods for identification of studies

Electronic searches

The Cochrane Eyes and Vision Information Specialist will search
the following electronic databases. There will be no restrictions on
language or year of publication.

• Cochrane Central Register of Controlled Trials
(CENTRAL) (which contains the Cochrane Eyes and Vision
Trials Register) in the Cochrane Library (latest issue) (Appendix
1).

• MEDLINE Ovid (1946 to present) (Appendix 2).
• Embase.com (1980 to present) (Appendix 3).
• PubMed (1948 to present) (Appendix 4).
• Latin American and Caribbean Health Sciences Literature

Database (LILACS) (1982 to present) (Appendix 5).
• US National Institutes of Health Ongoing Trials Register

ClinicalTrials.gov (www.clinicaltrials.gov) (Appendix 6).
• World Health Organization ( WHO) International Clinical

Trials Registry Platform ( ICTRP) ( www.who.int/ictrp)
(Appendix 7).

Searching other resources

We will search the reference lists of included trials for any addi-
tional trials not identified by the electronic searches. We will con-
tact experts in the field for information on current, past, or unpub-
lished trials. We will not handsearch any conference proceedings
or journals for the purpose of this review.

Data collection and analysis

Selection of studies

After removing duplicates from the search results, two review au-
thors will independently screen titles and abstracts of all records
identified by the search using a web-based review management
software (Covidence). The review authors will classify each record
as either relevant (a vote of ’yes’) or not relevant (a vote of ’no’) for

full-text review. Two review authors will retrieve and then inde-
pendently review the full texts of all studies identified as relevant
during title and abstract screening to determine if the studies meet
the inclusion criteria (a vote of ’include’) or not (a vote of ’ex-
clude’). We will contact trial authors to clarify any details needed
to make a complete assessment of eligibility, and document rea-
sons for exclusion for each study assessed as ineligible after full-text
review. Any discrepancies will be resolved by discussion between
review authors at each stage of the screening process.

Data extraction and management

Two review authors will independently extract data using a web-
based electronic data collection form. We will extract the informa-
tion as described in Appendix 8, including: study setting, countries
where recruitment took place, sample size, study duration and fol-
low-up time, study design, analysis choice, sources of funding, and
potential conflicts of interests; characteristics of participants (e.g.
inclusion/exclusion criteria), underlying disease conditions, and
medical history; interventions (e.g. dose and duration of tea tree
oil), comparators, outcomes (e.g. domain, specific measurement,
specific metric, method of aggregation, and the time frame); and
quantitative results.
We will compare the extracted data and resolve any discrepancies
by discussion. One review author will complete data entry into
Review Manager 5 (Review Manager 2014), and a second review
author will verify the data entered.

Assessment of risk of bias in included studies

Two review authors will independently assess the risk of bias in in-
cluded trials following the guidance described in Chapter 8 of the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2017). Specific items for consideration will include: random se-
quence generation and allocation concealment (selection bias),
masking of participants and study personnel (performance bias),
masking of outcome assessors who assessed participant-reported
changes in symptoms and number of mites (detection bias), miss-
ing data and intention-to-treat analysis (attrition bias), selective
outcome reporting (reporting bias), and other potential sources of
bias.
We will assign each item as having ’low risk,’ ’high risk,’ or, if
the information provided is insufficient to make an assessment,
’unclear risk.’ We will document reasons for our assessments and
resolve any discrepancies through discussion. We will present the
overall assessments as the ’Risk of bias’ summary figure and graph
(Higgins 2017).

Measures of treatment effect

We will treat ordinal outcomes and scales measuring participant-
reported symptoms as continuous data or dichotomous data as
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appropriate, depending on the length of the scale used and the
manner in which the outcomes are reported.
We will report mean differences in change from baseline with 95%
confidence intervals (CIs) for continuous outcomes (i.e. in num-
ber of Demodex mites, participant-reported change in symptoms,
visual acuity, number of collarettes, Meibomian gland dysfunc-
tion, and conjunctival infections) and risk ratios (RRs) with 95%
CIs for any dichotomous outcomes (i.e. proportion of participants
reporting change in symptoms and proportion of participants with
improvements in visual acuity). If any trials compared eyes within
individuals (e.g. one eye was randomized to the treatment while
the other was randomized to no treatment), then we will note
whether or not the study investigators included statistical methods
accounting for the correlation between eyes belonging to the same
individual.

Unit of analysis issues

When the unit of analysis is one study eye per individual partic-
ipant, accounting for non-independence of eyes is not necessary.
When both eyes from the same individual are randomized, we will
use the estimates accounting for the correlation. We recognize that
the unit of analysis is the eyelash for some outcomes, and the in-
dividual participant for others, and will therefore exercise caution
when extracting the data and summarize any unit of analysis issues
that we encounter.

Dealing with missing data

We will address missing study data for the outcomes of interest
or any unclear information by writing to study investigators. We
will wait two weeks for investigators to reply before considering
multiple imputation or other imputation approaches for missing
data. In the event that the quality of the available data prevents
any meaningful analysis, we will omit the study from the analyses
and note this decision in the Discussion.

Assessment of heterogeneity

We will evaluate clinical and methodological heterogeneity by ex-
amining participant characteristics, types or dosing of tea tree oil,
and outcomes by carefully reviewing the available data and tak-
ing into consideration potential risk of bias. We will assess sta-
tistical heterogeneity by assessing forest plots and examining the
I² statistic (Deeks 2017). The I² statistic describes the proportion
of total variation across trials that is due to heterogeneity rather
than chance (Higgins 2017). We will consider an I² greater than
70% as the cut-off point to identify the presence of considerable
heterogeneity (Higgins 2017). We will give consideration to the
consistency of the effect estimates. For example, if we find that all
effect estimates are in the same direction, we will report a meta-
analysis even though there might have been considerable statistical
heterogeneity.

Assessment of reporting biases

We will examine selective outcome reporting as part of the ’Risk
of bias’ assessment, by comparing the outcomes reported in the
included studies and the outcomes listed in study registration or
study protocols (where available). We will not examine funnel
plots of intervention effect estimates for evidence of asymmetry.

Data synthesis

We will follow Chapter 9 of the Cochrane Handbook for Systematic

Reviews of Interventions for data analysis (Deeks 2017). In the
absence of considerable clinical and methodological heterogeneity,
we will use a random-effects model to compute a quantitative
synthesis. If the number of studies included in the quantitative
synthesis is less than three with no evidence of substantial statistical
heterogeneity, we will use a fixed-effect meta-analysis. We will
provide a descriptive, qualitative synthesis of included trials and
their results.

Subgroup analysis and investigation of heterogeneity

We will consider one subgroup analysis: severity (mild versus mod-
erate) of Demodex infestation. The effects of tea tree oil may vary
based on severity of infestation. If sufficient data are available, we
will also conduct subgroup analyses based on types of compara-
tors, for example no treatment, placebo, or other non-tea tree oil
treatments (such as baby shampoo, eyelid scrubs, antimicrobial,
anti-inflammatory, antiallergic medications, or a combination of
the above-mentioned comparators).

Sensitivity analysis

We will conduct two sensitivity analyses to determine the effect
of excluding studies at high risk of bias for incomplete outcome
data (i.e. the amount or distribution of missing outcomes differs
between treatment groups) (Higgins 2017); and the effect of ex-
cluding studies that are quasi-randomized trials. We will also con-
duct additional sensitivity analyses to determine the impact of any
post hoc decisions made during the review process.

Summary of findings

We will prepare a ’Summary of findings’ table for each available
outcome. We will include the following outcomes in the ’Summary
of findings’ table.

• Mean change in number of Demodex mites per eyelash

from baseline at 4 to 6 weeks or 10 to 12 weeks, measured by any
method.

• Mean change in participant-reported change in

symptoms, including but not limited to irritation, burning,
tearing, itching, eyelid sticking, photophobia, and increased
frequency of blinking, from baseline; measured using participant

5Tea tree oil for Demodex blepharitis (Protocol)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



symptom reports, questionnaires, interviews, or visual analog
scale (VAS) at 4 to 6 weeks or 10 to 12 weeks.

• Proportion of participants with an improvement in

visual acuity (i.e. improvement of two or more lines),
measured on a visual acuity chart with a LogMAR scale (or
equivalent) at 4 to 6 weeks or 10 to 12 weeks.

• Mean change in number of cylindrical dandruff by eyelid
from baseline at 4 to 6 weeks or 10 to 12 weeks, as measured by
the reduction in the number of collarettes compared to baseline.

• Proportions of participants with Meibomian gland

dysfunction (as defined by study investigators, e.g. meibum
quality or expressibility, or both) from baseline at 4 to 6 weeks or
10 to 12 weeks.

• Proportions of participants experiencing conjunctival

injection (redness) (as defined by study investigators) from

baseline at 4 to 6 weeks or 10 to 12 weeks.
• Adverse events, as reported by study investigators.

We will assess the certainty of the evidence using the GRADE
approach with GRADEpro GDT software (GRADEpro GDT
2015).

A C K N O W L E D G E M E N T S

Cochrane Eyes and Vision (CEV) will create and execute the elec-
tronic search strategies. We are grateful to the following peer re-
viewers for their time and comments on the protocol: Jennifer
Harthan (Illinois College of Optometry) and Justin Kwan (Pro-
fessional Eye Care Center).
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A D D I T I O N A L T A B L E S

Table 1. Components of International Organization for Standardization Tea Tree Standard

Molecule Minimum concentration Maximum concentration

Terpinen-4-ol
R isomer ratio
S isomer ratio

35.00
67.00
29.00

48.00
71.00
33.00

γ -terpinene 14.00 28.00

α-terpinene 6.00 12.00

1,8-cineole < 0.01 10.00

p-cymene 0.50 8.00

Terpinolene 1.50 5.00

α-terpineol 2.00 5.00

α-pinene 1.00 4.00

Sabinene < 0.01 3.50

Aromadendrene 0.20 3.00

Ledene 0.10 3.00

δ-cadinene 0.20 3.00

Limonene 0.50 1.50

Globulol < 0.01 1.00

Viridiflorol < 0.01 1.00

(ISO-4730: 2017; Reproduced from Lam 2018)
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A P P E N D I C E S

Appendix 1. CENTRAL search strategy

#1 MeSH descriptor: [Blepharitis] explode all trees
#2 blephariti*
#3 demodicosis or demodicidosis or demodecosis or “cylindrical dandruff”
#4 demodex or “d. folliculorum” or “d. brevis”
#5 blepharoconjunctivitis
#6 ocular near (rosacea or mites)
#7 MeSH descriptor: [Meibomian Glands] explode all trees
#8 meibomian near gland*
#9 ocular near gland*
#10 (eye* or ocular) near inflamm*
#11 (eye* or ocular) near infect*
#12 eye* near seborrheic
#13 eye* near staphylococcal
#14 {OR #1-#13}
#15 MeSH descriptor: [Tee Tree Oil] explode all trees
#16 “Tea tree” OR TTO OR Melaleuca
#17 Cliradex
#18 ISO4730 OR “ISO 4730” OR “4-Terpineol” OR “terpinene-4-ol” or terpin* OR “T4O”
#19 {OR #15-#18}
#20 #14 AND #19

Appendix 2. MEDLINE Ovid search strategy

1. exp BLEPHARITIS/
2. blephariti*.tw.
3. (demodicosis or demodicidosis or demodecosis or “cylindrical dandruff”).tw.
4. (demodex or “d. folliculorum” or “d. brevis”).tw.
5. blepharoconjunctivitis.tw.
6. (ocular adj3 (rosacea or mites)).tw.
7. exp Meibomian Glands/
8. (meibomian adj3 gland*).tw.
9. (ocular adj3 gland*).tw.
10. ((eye* or ocular) adj3 inflamm*).tw.
11. ((eye* or ocular) adj3 infect*).tw.
12. (eye* adj3 seborrheic).tw.
13. (eye* adj3 staphylococcal).tw.
14. or/1-13
15. exp “Tea Tree Oil”/
16. (“Tea tree” or TTO or Melaleuca).tw.
17. Cliradex.tw.
18. (ISO4730 or “ISO 4730” or terpin* or “T4O”).tw.
19. or/15-18
20. 14 and 19
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Appendix 3. Embase.com search strategy

#1 ’blepharitis’/exp
#2 blephariti*:ti,ab,kw
#3 demodicosis:ti,ab,kw OR demodicidosis:ti,ab,kw OR demodecosis:ti,ab,kw OR ’cylindrical dandruff ’:ti,ab,kw
#4 demodex:ti,ab,kw OR ’d. folliculorum’:ti,ab,kw OR ’d. brevis’:ti,ab,kw
#5 blepharoconjunctivitis.:ti,ab,kw
#6 (ocular NEAR/3 (rosacea OR mites)):ab,ti,kw
#7 ’meibomian gland’/exp
#8 (meibomian NEAR/3 gland*):ab,ti,kw
#9 (ocular NEAR/3 gland*):ti,ab,kw
#10 ((eye* OR ocular) NEAR/3 inflamm*):ti,ab,kw
#11 ((eye* OR ocular) NEAR/3 infect*):ti,ab,kw
#12 (eye* NEAR/3 seborrheic):ti,ab,kw
#13 (eye* NEAR/3 staphylococcal):ti,ab,kw
#14 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13
#15 ’tea tree oil’/exp
#16 ’tea tree’:ti,ab,kw,tn OR tto:ti,ab,kw,tn OR melaleuca:ti,ab,kw,tn
#17 cliradex:ti,ab,kw,tn
#18 iso4730:ti,ab,kw,tn OR ’iso 4730’:ti,ab,kw,tn OR terpin*:ti,ab,kw,tn OR ’t4o’:ti,ab,kw,tn
#19 #15 OR #16 OR #17 OR #18
#20 #14 AND #19

Appendix 4. PubMed search strategy

#1 blephariti*[tw]
#2 (demodicosis[tw] OR demodicidosis[tw] OR demodecosis[tw] OR “cylindrical dandruff”[tw])
#3 (demodex[tw] OR “d. folliculorum”[tw] OR “d. brevis”[tw])
#4 Blepharoconjunctivitis[tw]
#5 (ocular[tw] AND (rosacea[tw] OR mites[tw]))
#6 (Meibomian[tw] AND gland*[tw])
#7 (ocular[tw] AND gland*[tw])
#8 ((eye*[tw] OR ocular[tw]) AND inflamm*[tw])
#9 ((eye*[tw] OR ocular[tw]) AND infect*[tw])
#10 (eye*[tw] AND seborrheic[tw])
#11 (eye*[tw] AND staphylococcal[tw])
#12 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11
#13 (“Tea tree”[tw] OR TTO[tw] OR Melaleuca[tw])
#14 Cliradex[tw]
#15 (ISO4730[tw] OR “ISO 4730”[tw] OR terpin*[tw] OR “T4O”[tw])
#16 #13 OR #14 OR #15
#17 #12 AND #16
#18 Medline[sb]
#19 #17 NOT #18
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Appendix 5. LILACS search strategy

(MH:C11.338.133$ OR blephariti$ OR blefariti$ OR blefarit$ OR demodicosis OR demodicidosis OR demodecosis OR “cylindrical
dandruff” OR demodex OR “d. folliculorum” OR “d. brevis” OR blepharoconjunctivitis OR (ocular rosacea) OR (ocular mites) OR
(meibomian gland$) OR (Glándulas Tarsale$) OR (Glândulas Tarsai$) OR MH:A09.371.337.614$ OR MH:A10.336.827.600$ OR
(ocular gland$) OR (eye$ inflamm$) OR (ocular inflamm$) OR (eye$ infect$) OR (ocular infect$) OR (eye$ seborrheic) OR (eye$
staphylococcal)) AND (MH:D10.627.675.775$ OR MH:D10.627.700.940$ OR MH:D20.215.784.750.940$ OR “tea tree” OR
TTO OR Melaleuca OR “Árbol de Té” OR Cliradex OR ISO4730 OR “ISO 4730” OR terpin$ OR “T4O”)

Appendix 6. ClinicalTrials.gov search strategy

(blepharitis OR demodicosis OR demodicidosis OR demodecosis OR “cylindrical dandruff” OR demodex OR “d. folliculorum” OR
“d. brevis” OR blepharoconjunctivitis OR meibomian gland OR ocular gland OR ocular rosacea OR ocular mites OR eye inflammation
OR eye infection OR ocular inflammation OR ocular infection) AND (“Tea tree” OR TTO OR Melaleuca OR Cliradex OR ISO4730
OR “ISO 4730” OR terpinen OR terpinene OR terpinolene OR “T4O”)

Appendix 7. WHO ICTRP search strategy

Blepharitis AND tea tree OR demodex AND tea tree OR blepharoconjunctivitis AND tea tree OR meibomian gland AND tea tree OR
eye infection AND tea tree OR Blepharitis AND MELALEUCA OR demodex AND MELALEUCA OR blepharoconjunctivitis AND
MELALEUCA OR meibomian gland AND MELALEUCA OR eye infection AND MELALEUCA OR Blepharitis AND Cliradex
OR demodex AND Cliradex OR blepharoconjunctivitis AND Cliradex OR meibomian gland AND Cliradex OR eye infection AND
Cliradex OR Blepharitis AND terpinen OR demodex AND terpinen OR blepharoconjunctivitis AND terpinen OR meibomian gland
AND terpinen OR eye infection AND terpinen

Appendix 8. Data on study characteristics

Mandatory items Optional items

Methods

Study design · Parallel-group RCT i.e. people random-

ized to treatment

· Within-person RCT i.e. eyes randomized

to treatment

· Cluster-RCT i.e. communities randomized

to treatment

· Cross-over RCT

· Other, specify

Exclusions after randomization
Losses to follow up
Number randomized/analyzed
How were missing data handled? e.g., avail-

able case analysis, imputation methods

Reported power calculation (Y/N), if yes,

sample size and power

Unusual study design/issues

Eyes or

Unit of randomisation/ unit of analysis
· One eye included in study, specify how

eye selected

· Two eyes included in study, both

eyes received same treatment, briefly spec-

ify how analyzed(best/worst/average/both and

adjusted for within-person correlation/both

and not adjusted for within-person correla-

tion) and specify if mixture one eye and two
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(Continued)

eye

· Two eyes included in study, eyes re-

ceived different treatments, specify if cor-

rect pair-matched analysis done

Participants

Country Setting
Ethnic group
Equivalence of baseline characteristics (Y/
N)

Total number of participants This information should be collected for total

study population recruited into the study. If

these data are reported for the people who were

followed up only, please indicate.

Number (%) of men and women

Average age and age range

Inclusion criteria

Exclusion criteria

Interventions

Intervention (n = )
Comparator (n = )
See MECIR 65 and 70

· Number of people randomized to this
group
· Drug (or intervention) name
· Dose
· Frequency
· Route of administration

Outcomes

Primary and secondary outcomes as defined

in study reports

See MECIR R70

List outcomes
Adverse events reported (Y/N)
Length of follow-up and intervals at which
outcomes assessed

Planned/actual length of follow-up
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