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Abstract

Aim: This study was conducted to investigate the presence of
thecombination of Demodex folliculorum and aerobic bacteria in
patients with chronic blepharitis.

Material and Method: Seventy-one patients diagnosed with
chronic blepharitis were evaluated for the presence of D.
folliculorum by light microscope examination of samples prepared
from eyelashes collected by eyelash epilation. Culture samples
were also obtained from patients’ eyelid margins. Bacterial
strainsamong the predominant bacterial colonies grown in cultures
were identified using the BD Phoenix identification system (BD
Diagnostic Systems, Sparks, USA). Patients were divided into two
groups, Demodex-positive and Demodex-negative,and compared
according to bacterial production and bacterial strains produced.

Results: D. folliculorum was identified in 42 (59.1%) patients.
Comparison between Demodex-positive and -negative groups
revealeda statistically significant increase in Demodex positivity
with age. There was no significant relationship between gender
and Demodex positivity. The Demodex-positive group showed
a statistically significantly higher bacterial growth in the culture
samples than the Demodex-negative group. Both groups
exhibited a predominance of Staphylococcus epidermidis. S.
epidermidis (38.1% vs. 31.0%), Staphylococcus aureus (19.0% vs.
10.3%), and Corynebacterium spp. (16.7% vs. 6.9%) were detected at
higher rates in the Demodex-positive group than in the Demodex-
negative group. There was no statistically significant difference
between both groups regarding the presence of these bacterial
species.

Conclusions: Patients with chronic blepharitis could have a
mixedinfection site with the combination of D. folliculorum and
aerobic bacteria found in the normal eyelid flora.
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0z
Amagc: Bu calismada kronik blefarit tanisi almis hastalarda D.
folliculorum ile aerop bakteri birlikteligini arastirmayi amagladik.

Gere¢ ve Yontem: Kronik blefarit tanisi alan 71 hastada, kirpik
epilasyonu ile alinan kirpiklerden hazirlanan preparatlar  1sik
mikroskobunda D. folliculorum varligi acisindan degerlendirildi.
Ayni zamanda bu hastalarin kapak marjindan kdltir drnekleri alind.
Kiltirde Ureyen baskin bakteri kolonilerinin tdr tayinleri, BD Phoenix
(BD Diagnostic Systems, Sparks, USA) tanimlama sistemi kullanilarak
yapildi. Hastalar, D. folliculorum saptananlar Demodex pozitif
saptanmayanlar ise Demodex negatif olmak Uzere iki gruba ayrildi.
Gruplar bakteri Gremesi ve Ureyen bakteri tUrlerine gore karsilastirldi.

Bulgular: Hastalarin 42'sinde (%59,1) D. folliculorum varligi saptandi.
Demodex pozitif grupla Demodex negatif grup karsilastirildiginda yas
arttikca Demodex pozitifliginin de istatistiksel olarak arttigr saptandi.
Cinsiyet ile Demodex pozitifligi arasinda anlamli bir iliski bulunmadi.
Demodex pozitif grupta alinan kiltir érneklerinde bakteri Gremesi
Demodex negatif gruba gore anlamli yiiksek bulundu. Her iki grupta
en sik S. epidermidis Uremesi oldugu saptandi. Demodex pozitif
hastalarda Demodex negatif olanlara gore daha yuksek oranda
gorllen bakteri tdrlerinin S. epidermidis (%38,1; %31,0), S. aureus
(%19,0;910,3) ve Corinobacterium spp. (%16,7; %6,9) oldugu saptandi.
Demodex pozitif ve Demodex negatif gruplarda Ureyen bakteri tirleri
karsilastirldiginda turler arasinda anlamli bir fark bulunmadi.

Sonug: Kronik blefaritli hastalarda siklikla D. folliculorum ile normal

kapak florasinda bulunan aerop bakterilerin birlikte mix enfeksiyon
alani olusturabilecegi dustincesindeyiz.

Anahtar Kelimeler: Kronik blefarit, D. folliculorum, aerop bakteriler,
etyopatogenez
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INTRODUCTION

Demodex folliculorum and D. brevis are two strains of Demodex
mites found in humans. They are most commonly found as
ectoparasites on the human skin and are also present in the
eyelid flora."" The majority of D. folliculorum species are located
in the infundibular section of hair follicles, whereas D. brevis are
located more deeply in the sebaceous gland and ductus.?

These mites can cause ocular disorders like blepharitis,
conjunctivitisand keratitis.**'Blepharitisisafrequently observed
clinical condition, generally accompanied by a chronic course.
Symptoms primarily include itching, burning, redness, feeling
of a foreign body in the eye, and flaking at the eyelash roots.
It is generally diagnosed from the clinical appearance of the
eyelid and the accompanying symptoms.! Mites cause reactive
hyperkeratinisation and epithelial hyperplasia by obstructing
the sebaceous gland outlets and eyelash root follicles and play
arole as a mechanical vector for the spread of bacteria.”

The most common aerobic bacterial agents causing blepharitis
are Staphylococcus epidermidis, S. aureus, and Corynebacterium
spp., and the most common parasitic agent is D. folliculorum.®
This widespread parasite is accepted as a saprophytic organism
on the skin, and itis currently accepted as the pathogenic agent
of chronic blepharitis; hence, when the parasite is determined,
antiparasitic treatment is recommended.”

We conducted this study to investigate the presence of the
combination of D. folliculorum and aerobic bacteria in patients
diagnosed with chronic blepharitis.

MATERIAL AND METHOD

Patients

This study included 71 patients who presented at the
Ophthalmology Polyclinic of Karabik University Training and
Research Hospital between September 2016 and June 2017
and were diagnosed with chronic blepharitis. Patients were
excluded if they had previously undergone eyelid surgery,
had a structural disorder of the eyelid, or were using topical or
systemic antibiotic treatment. The presence of D. folliculorum
was determined in the eyelashes obtained by eyelash epilation
from patients with chronic blepharitis. The patients were
divided into two groups, i.e., those determined as positive and
those found as negative for the presence of D. folliculorum. Both
groups were compared in terms of bacterial production in the
culture samples collected from the eyelash margins and the
bacterial strains produced.

This study was approved by the Clinical Research Ethics
Committee of Karabiik University Medical Faculty (no: 13,
dated:31/08/2016).

Bacterial Culture and Identification

Culture samples were obtained from the upper and lower
eyelidsusing a sterile swab dampened with sterile saline and
were sent to the microbiology laboratory in transport media.
The swab samples were inoculated onto 5% sheepblood agar

(Becton Dickinson, USA), eosin methylene blue agar (Becton
Dickinson, USA), and chocolate agar (Becton Dickinson, USA)
andthenincubated at 35°C for 24-48h.The strains found among
the predominant bacterial colonies grown in the culture media
were identified using a fully automated BD Phoenix bacterial
identification system (BD Diagnostic Systems, Sparks, USA).

Demodex Examination

Under biomicroscopy, six eyelashes were collected from the
upper and lower eyelids of the patients by epilation. The
eyelashes were sent to the microbiology laboratory in a sterile
petri dish. The eyelash sampleswere mounted on slides and
prepared using saline according to the procedure described
by English et al."® after which they were evaluated under a
light microscope at 10x and 40x magnification to detect the
presence of D. folliculorum.

Statistical Analysis

Statistical analyses were performed using the IBM SPSS version
24.0 software (IBM Corporation, Armonk, NY, USA). Continuous
variables were represented as meantstandard deviation,
and categorical data were represented as number (n) and
percentage (%). In the analyses between groups of continuous
variables, conformity of the data to normal distribution was
assessed using the Kolmogorov-Smirnov test. Comparisons of
two groups of data with normal distribution were conducted
using the t-test.The chi-square test was applied for comparisons
of categorical data. A value of p<0.05 was accepted as
statistically significant.

RESULTS

Among the 71 patients diagnosed with chronic blepharitis,
D. folliculorum was detected in 42 (59.1%) patients. An adult
D. folliculorum detected in the eyelash sample is shown in
Figure 1. The mean age of Demodex-negative patients was
52.34+10.65 years (range, 32-72 years), and that of Demodex-
positive patient was 63.52+10.88 years (range, 35-83 years).
There was a statistically significant increase in Demodex
positivity with an increase in age (p<0.001). However, there was
no statistically significant difference between the groups with
respect of gender (p>0.05) (Table 1).

Table 1. Comparisons between Demodex-positive and -negative patients

according to age and gender
Demodex-

Demodex- Total

Negative (n=29) Positive (n=42) (n=71) p
n % n % n %
Age (years)
30-39 3 10.3 1 2.4 4 5.6
40-49 10 345 4 9.5 14 19.7
50-59 9 31.0 10 238 19 26.8 <0.001*
60-69 6 20.7 16 38.1 22 31.0
70+ 1 34 11 26.2 12 16.9
Gender
Female 16 55.2 22 524 38 535 0.817%*
Male 13 44.8 20 47.6 33 46.5 )

* Chi-square test (Linear by linear association)
** Chi-square test
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Figure 1. Microscopic eyelash examination of D. folliculorum at 10x and 40x

Regarding bacterial growth, 90.5% of patients in the Demodex-
positive group and 72.4% of those in the Demodex-negative
group had bacterial growth in the cultures. The difference
between the two groups with respect to bacterial growth was
statistically significant (p=0.048) (Table 2).

Table 2. Comparisons between Demodex-positive and -negative patients

with respect to bacterial growth

Demodex- Demodex- Total
Negative (n=29) Positive (n=42) (n=71) P

n % n % n %
S 8 276 4 95 12 169
growth (-) . : .
Bacteria 0.048*

acteria

growth (+) 21 724 38 90.5 59 83.1

* Chi-square test (Fisher’s exact test)

In the culture samples obtained from the 71 patients with
chronic blepharitis, aerobic bacterial growth was detected
in 59 (83.1%) patients and no bacterial growth was detected
in 12 (16.9%) patients. According to the frequency of the
bacterial growth, S. epidermidis (35.2%), S. aureus (15.5%), S.
epidermidis other coagulase-negative Staphylococcus (CNS)
(15.5%), Corynebacterium spp. (12.7%), and Streptococcus spp.
(5.6%) were identified.

Regarding the distribution of bacterial species, S.
epidermidis (38.1% vs. 31.0%), S. aureus (19.0% vs.10.3%),
and Corynebacterium spp.(16.7% vs. 6.9%) were observed
at higher rates in the Demodex-positive group than in the
Demodex-negative group. Streptococcus spp. (6.9% vs. 4.8%)
and other CNS (20.7% vs.11.9%) were detected at higher
rates in the Demodex-negative group than in the Demodex-
positive group. However, there was no statistically significant
difference between the patient groups withrespect to the
bacterial species(p>0.05) (Table 3).

Table 3. Comparisons between Demodex-positive and -negative groups

with respect to bacterial species

moses  Domoan  Toal

(n=29) (n=42) P

n % n % n %
S. epidermidis 9 310 16 381 25 352 0.618*
S. aureus 3 10.3 8 19.0 11 155 0.506*
Corynebacterium spp. 2 6.9 7 16.7 9 127  0.239*
Streptococcus spp. 2 6.9 2 4.8 4 5.6 1.000*
Other CNS 6 20.7 5 119 11 15.5 0.338*

* Chi-square test (Fisher’s exact test)

DISCUSSION

Blepharitis is a clinical condition frequently observed in the
community and generally has a chronic course. Despite the
presence of inflammation in the eyelash roots, the aetiology
of blepharitis is still not completely understood.® It is believed
that bacterial infections and inflammatory skin lesions such
as atopic dermatitis together with D. folliculorum infestations
play a role in the etiopathogenesis.!""

The results of several studies support the relationship
between Demodex and blepharitis.'>'® In a study conducted
by Lee et al™ to determine the prevalence of Demodex,
positivity was determined at 70%, and a strong correlation
was reported between the number of Demodex and the
severity of the ocular disorder. In a case-controlled study,
Biernat et al." reported Demodex frequencies of 62.4% in
patients with chronic blepharitis and 24.3% in the control
group, with the difference being statistically significant.
In another meta-analysis, the probability of developing
symptomatic blepharitis was reported to be 4.7-fold greater
in patients with Demodex in the eyelashes.™™ Consistent
with these findings in the literature, our study determined a
Demodex positivity of 59.1% in 42 of 71 patients with chronic
blepharitis.
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Although previous studies did not find a significant difference
in the frequency of D. folliculorum according to gender, it has
been found to increase with age.'*'*' Arici et al.?® reported
that the presence of Demodex was not related to age and
gender. Demirmizrak et al.?" found that there was a statistically
significant increase in male gender and the frequency of D.
folliculorum with increasing age. In the current study as well,
although there was no changein the frequency of D. folliculorum
according to gender, a positive correlation was found between
the frequency of Demodex and age.

The eyelid margin is known to host normal bacterial flora
consisting of S. epidermidis, S. aureus, and, to a lesser degree,
Corynebacterium spp. (22). In a study conducted by Groden et
al® the commonly isolated bacteria in patients with chronic
blepharitis were S. epidermidis (95.8%), Corynebacterium spp.
(76.8%), Acinetobacter spp. (11.4%), and S. aureus (10.5%).
Compared with the control group, the detection rates of S.
epidermidis and Corynebacterium spp. were significantly higher
in patients with chronic blepharitis. Demler et al.”® reported
a 52% D. folliculorum positivity rate in patients with chronic
blepharitis and an increase in both Gram-negative and Gram-
positive bacteria in the Demodex-positive patients. In a recent
study conducted by Zhu et al.?® D. folliculorum frequency
(76.7%) was found to be significantly higher in patients with
chronic blepharitis than in the control group (41.3%). Moreover,
the authors found no statistically significant increase in the
density of the aerobic bacteria S. epidermidis and S. aureus in
the presence of Demodex mites in the culture samples obtained
from the eyelid margin and eyelashes. In the present study, S.
epidermidis, other CNS, S. aureus, Corynebacterium spp., and
Streptococcus spp. were detected in patients with chronic
blepharitis. Although bacterial growth was significantly higher
in Demodex-positive patients, no significant difference was
observed between the bacterial strains. The most frequently
isolated bacterium in patients with blepharitis patients has been
reported to be S. epidermidis.”* Consistent with this finding in
the literature, there was a predominance of S. epidermidis in
patients with chronic blepharitis in the present study.

Mites function as vectors, especially for Staphylococcus species
(25). In the current study, S. epidermidis (38.1% vs. 31.0%), S.
aureus (19.0% vs.10.3%), and Corynebacterium spp.(16.7% vs.
6.9%) were determined at higher rates in Demodex-positive
patients than in Demodex-negative patients, but the difference
was not statistically significant. This suggests that these
bacteria, which are frequently found in the normal eyelid flora,
settle more in the eyelash follicles through the mediation of
Demodex mites and lead to the formation of a mixed infection.
Staphylococci are found in the normal eyelid flora and just like
mites, there is an increase in colonisation with age. The biofilm
layer formed by S. epidermidis in particular provides a suitable
living and nutritional environment for Demodex mites. If the
cylindrical layer that forms with the accumulation of the biofilm
layer around the eyelash is accepted as a pathognomic finding
for Demodex mites, there may be an association between S.
epidermidis and Demodex mites.1?%2¢!

D. folliculorum causes direct damage to the follicular
epithelium within the eyelash follicles in the eyelid and eyelid
margin. The development of blepharitis due to the bacteria
carried on the surface of Demodex mites triggers the host
immune response. The resulting mechanical blockage and
the delayed oversensitivity reaction cause inflammation in
the eyelid margin. In a study conducted by Kim et al.?”? the
levels of IL-17, causing inflammation of the eyelid and ocular
surface, weredetected at a significantly higher rate in patients
with Demodex-infected blepharitis, indicating inflammatory
events (27).

Due to the uncertainty in etiopathogenesis, the treatment
for blepharitis is confusing and ineffective, and the majority
of cases become chronic. In blepharitis cases, bacterial
infections and allergies are considered initially, due to which
antibacterial and steroid drops are generally used in empirical
treatment. If the cause of blepharitis is D. folliculorum
infestation, the patient would not benefit from this treatment
and the condition could become chronic. Pretreatment
detection of the parasite may be beneficial, especially in
treatment-resistant chronic blepharitis patients.”® As found
in the present study, D. folliculorum and bacterial agents are
often detected together in patients with chronic blepharitis
and it must be remembered that this creates a complicated
infection site, which must not be ignored in the treatment
process. Therefore, the use of tea tree oil is predominant in
the treatment as it has been proven to have antiparasitic,
antibacterial and anti-inflammatory effects in previous
studies.”* In invivo and invitro studies conducted by Goa
et al.B" it was observed that Demodex mites were effectively
eliminated by treatment with tea tree oil.

A limitation of the present study was that the patients were
not followed up after treatment. In future studies, changes in
the combination of bacterial strains and D. folliculorum should
be investigated after the application of various treatments,
which would helpin determining the treatment efficacy in
more detail.

CONCLUSION

The results of this study suggest that in patients with
chronic blepharitis, a mixed infection area is formed by the
combination of D. folliculorum and aerobic bacteria found in
the normal eyelid flora. It is beneficial to consider these results
during the initiation ofempirical treatment in patients with
chronic blepharitis.
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