
Abstract: The microbiologic lid flora
evaluations of 117 patients  with anterior
blepharitis were compared with those of 52
age- and sex-matched healthy controls. The
sampled bacterial cultures were identified
according to standard conventional techniques
and fatty acid profiles by the Microbial
Identification System (MIS). Chi-square and
difference between two percentage Z tests
were used for the statistical analyses. The
most commonly isolated organisms were
Staphylococcus epidermidis, Staphylococcus
aureus, Propionibacterium acnes and mixed
skin flora (diphtheroid rods, Neisseria spp.
and Streptococcus viridans). The variability of
aerobic bacteria between the patients and the
control group was found to be statistically
significant (P<0.001). Prevotella spp.,
Escherichia. coli, Proteus mirabilis, Neisseria

sicca, Enterobacter aerogenes, Pseudomonas
auriginosa, Fusobacterium spp., Bacteroides
spp., Staphylococcus lugdunensis, Neisseria
elongata and Corynebacterium diphtheriae
were found in decreasing order. P. acnes, not
found in the control group, was the  most
commonly isolated anaerobic bacteria
(P<0.05). The Corynebacterium spp.,
Acinetobacter, and Moraxella spp. reported in
the literature were not observed in our
samples. The differences between the studies
may be due to the nature of the endemic flora
and to the number of patients studied.
Patients with anterior blepharitis are more
likely to have normal skin flora on their lids
and in greater quantity than the controls.
Therefore, the presence of these species may
contribute to the occurrence of blepharitis.
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Introduction

Blepharitis is the general term used to refer to
inflammations involving the eyelids and particularly to
those involving the lid margins. They are typically chronic
and bilateral (1). Chronic blepharitis is a very common
and often difficult problem for the general
ophthalmologist as well as for the patient.

There are different classification modalities of chronic
blepharitis which are helpful in approaching therapy. One
classification approach divides inflammation into anterior
(staphylococcal) and posterior (meibomian gland
dysfunction) lid disease, distinguishing the disease
involving the anterior lid margin and lashes from that
involving the meibomius glands (2). These forms have
similar symptoms including chronic irritation, a burning
sensation, mild redness, and occasional itching of the lid
margins. Another approach to classification is reported by
McCulley et al., who categorized chronic blepharitis into
staphylococcal, seborrheic alone, mixed
seborrheic/staphylococcal, seborrheic with secondary

meibomianitis, seborrheic with meibomian seborrhea,
and primary meibomianitis and others as atopic, psoriatic
and fungal (3).

The eyelids display signs of inflammation quite readily
because of the overlying thin skin and a subcutaneous
layer composed of loose strands of connective tissue
without fat. Bacteria are the principle pathogens
responsible for chronic blepharitis, with Staphylococcus
spp. being the most common cause (4). Other bacteria
less frequently implicated in anterior blepharitis include
Pseudomonas spp. (5), Proteus mirabilis (6) and
Capnocytophaga ochracea (7).

Serious ocular complications may result from
microbial infections of the ocular adnexa. Prevention of
complications requires early recognition of distinctive
clinical features and prompt microbiological investigation.
We carried out the present study to identify lid flora in
cases of anterior blepharitis and to compare the results
with those from an age- and sex-matched population of
normal individuals free of any ocular or lid diseases.
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Materials and Methods

Selection of Patients

Between October 1999 and May 2000, 117 patients
with chronic blepharitis who had been admitted to the
Department of Ophthalmology at Atatürk University,
School of Medicine and 52 healthy sex- and age-matched
controls were included in the study. After complete
ophthalmologic examinations, the patients were
diagnosed with anterior blepharitis according to relatively
inflamed lids, with crusting of mixed characteristics, and
with significant exacerbations (2). They had had
symptoms for at least three months and had received no
therapy for at least one month. The patients with
posterior blepharitis characterized by inflammations
centered around all the meibomian glands with
concomittant plugging were excluded. 

Bacteriologic Evaluation

Both eyes of 52 healthy controls and 117 patients
with anterior blepharitis were sampled by bacterial
culture. One side of sterile, double cotton-tipped
applicators moistened with brain heart infusion broth
(BHI) was used for aerobic cultures and the other side for
anaerobic cultures. The applicator was rubbed twice
along the lid margin from punctum to lateral canthus.
Aerobic and anaerobic cultures were inoculated to sterile
BHI and chopped meat broths respectively. The swabs
rolled onto BHI broth were incubated at 35ºC for three
hours and then subcultured onto 5% sheep blood agar,
chocolate agar and eosine methylene blue plates. Aerobic
cultures were incubated at 35ºC in 5-10% CO2, 5% sheep
blood agar and eosine methylene blue plates. Anaerobic
cultures were examined after 7 days of incubation in
chopped meat broth and then each swab was also rolled
onto another brucella blood agar plate enriched with
hemin, vitamin K and yeast extract (Baltimore Biological
Laboratories, BBL) and BHIBLA medium (REMEL # 01-
158). Then anaerobic cultures were placed into GasPek
Jars (AnaeroGen-Oxoid) for 48 hours. The bacteria in
plates with bacterial growth were identified according to
the standard conventional techniques and bacterial fatty
acid profiles.

Saponification, methylation and extraction techniques
were applied to the bacterial colonies in the sheep blood
agar, chocolate agar, eosine methylene blue and BHIBLA
plates for bacterial fatty acid identification. The results
were evaluated by the Microbial Identification System
(MIS)(8,9). 

Statistical Analysis

Chi-square and difference between two percentages
Z-tests were used.

Results

Fifty male and sixty-seven female (total 117) patients
with ages ranging from 8 to 68 years (mean 27±13.50)
were investigated. The results were compared with the
control group including 25 male, 27 female (total 52)
healthy individuals with ages ranging from 9 to 61 years
(mean 28.80±13.91).

A general evaluation of bacteriological results sampled
from patients with anterior blepharitis according to the
presence of bacterial growth and their variability is given
in Table 1. There was no growth in 4 (3.4%) samples.
Pure and mixed aerobic bacterial growth was commonly
observed  in the cultures of 55 (47%) and 19 (16%)
samples respectively. The combined presence of multiple
organisms including aerobic and anaerobic bacterial
species occurred in 16 (13.7%) samples. 

Table 2 lists the frequency of the most commonly
isolated organisms in the control group. Only 15.4% of
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Table 1. A general evaluation of bacteriological findings in patients
with anterior blepharitis.

Total number of samples 117
No growth 4 (3.4%)
Pure aerobic growth 55 (47%)
Mixed aerobic growth 19 (16%)
Mixed aerobic and anaerobic growth 16 (13.7%)
Pure anaerobic growth 20 (17%)
Mixed anaerobic growth 3 (2.6%)

Table 2. The evaluation of bacteriological findings in the healthy
control group.

Total number of samples 52
No growth 8 (15.4%)
S. aureus 3  (5.8%)
S. epidermidis 6  (11.5%)
S. auerus + S. epidermidis 11 (21.2%)
S. epidermidis + diphteroid rods 7  (13.5%)
Mixed skin flora
(diphtheroid rods, Neisseria spp., Strep. viridans) 17 (32.7%)
Mixed skin flora + P. acnes 6  (11.5%)*

* Mixed skin flora includes this value



all lid cultures in healthy persons were sterile. Mixed skin
flora was found to be 32.7%. However,  35.29% of
these cultures included P. acnes. 

The aerobic bacteria isolated from the patients with
anterior blepharitis were identified at species level. These
species compared with the control group are listed in
Table 3. The most commonly isolated aerobic organisms
from lids with anterior blepharitis were Staphylococcus
epidermidis 19.7%, Staphylococouc aureus 11%, mixed
skin flora (diphtheroid rods, Neisseria spp., Streptococcus
viridans) 9.4%, S. aureus with S. epidermidis 4.3%, S.
epidermidis with diphtheroid rods 2.6%. The  same
organisms isolated from the healthy control group were:
11.5%, 5.8%, 32.7%, 21.2% and 13.5% respectively.
Other aerobic organisms isolated relatively infrequently
from anterior blepharitis included Staphylococcus
lugdunensis, Streptococcus simulans, Staphylococcus
bovis, Neisseria sicca, Neisseria elongata,
Corynebacterium diphtheriae, Escherichia coli,
Enterobacter aerogenes, Pseudomonas auriginosa and
Proteus mirabilis. These species were not seen in the
cultures of healthy persons’ lids. In statistical analysis,
except for the infrequent organisms listed above, there
was a statistically significant difference between the
results of the anterior blepharitis group and the control
group (Chi-square=34.26,  P< 0.001).

The anaerobic bacteria isolated from the lids with
anterior blepharitis are listed in Table 4. The most
common anaerobic bacteria was Propionibacterium acnes,
10.3%. It was also found statistically significant that P.
acnes was the most commonly isolated anaerobic bacteria
(P< 0.05; Z-test). The listed bacteria were not found in
the control group.

The combined aerobic and anaerobic bacteria isolated
from the patients with anterior blepharitis compared with
the control group are shown in Table 5. As expected,
mixed  skin flora  with P. acnes was seen in both of the
groups. The other identified bacteria were not found in
the controls.

Discussion

Colonization of the eyelids and the conjunctiva by
normal microbial flora contributes to the defense against
ocular disease. Indigenous bacterial flora inhibit the

Table 4. Anaerobic bacteria isolated from the patients with anterior
blepharitis.

Bacteria Number %

P. acnes 12 10.3
Prevotella spp. 4 3.4
Fusobacterium spp. 2 1.7
Bacteroides spp. 2 1.7
P. acnes + Bacteroides spp. 2 1.7
Prevotella spp. + Bacteroides spp. 1 0.9

Total 23 19.7
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Table 3. Aerobic bacteria isolated from the patients with anterior
blepharitis and the healthy control group.

Blepharitis Control
Bacteria

Number % Number %

S. aureus 13 11 3 5.8
S. epidermidis 23 19.7 6 11.5
S .lugdunensis 1 0.9 - -
S. simulans 3 2.6 - -
S. bovis 1 0.9 - -
N. sicca 2 1.7 - -
N. elongata 1 0.9 - -
C. diphteriae 1 0.9 - -
E. coli 3 2.6 - -
E. aerogenes 2 1.7 - -
P. auriginosa 2 1.7 - -
P. mirabilis 3 2.6 - -
S. epidermidis + diphteroid rods 3 2.6 7 13.5
S. aureus + S. epidermidis 5 4.3 11 21.2
Mixed skin flora (diphtheroid rods,
Neisseria spp., Strep. viridans) 11 9.4 17 32.7

Total 74 63 44 84.6

Table 5. Combined aerobic and anaerobic bacteria isolated from the
patients with anterior blepharitis and the healthy control
group.

Blepharitis Control
Bacteria

Number % Number %

Mixed skin flora + P. acnes 6 5.1 6 11.5
S. epidermidis + Prevotella spp. 4 3.4 - -
S. aureus + Bacteroides spp. 3 2.6 - -
S. epidermidis + Bacteroides spp. 2 1.7 - -
S. aureus + Prevotella spp. 1 3.4 - -

Total 16 13.7 6 11.5



establishment for foreign, potentially pathogenic bacteria
by elaborating antibacterial substances and by competing
for space and nutrients. The predominant isolates
recovered from the eyelids and conjunctiva are
Staphylococcus epidermidis, Staphylococcus aureus,
Corynebacterium spp. and Propionibacterium acnes. The
topical use of antimicrobials, local immunosuppression
caused by topical corticosteroids, or the presence of
ocular surface diseases as such blepharitis can alter the
normal resident flora and promote the growth of
increased pathogenicity (10).

In our clinically isolated samples from the healthy
control group, normal lid flora consisted of S. aureus, S.
epidermidis, diphtheroid rods and mixed skin flora
(Neisseria spp., diphtheroid rods and Streptococcus
viridans) with P. acnes (Tables 3,5). Dougerty and McCulley
compared the microbiological findings of conjunctiva and
the lids, claiming that the flora of conjunctiva was relatively
similar to that of the lids (11). Manav et al. reported that
S. epidermidis, diphtheroid rods, Streptococcus spp., and
Hemophylus were the most commonly isolated organisms
of normal conjunctival flora and these flora can change
according to the environment (12).

Many investigators have studied the role of lid flora in
blepharitis for years. In early studies, topical application
of S. aureus filtrate caused conjunctivitis in rabbits and
human volunteers (13,14). In the following years there
were similar findings with subconjunctival injections in
rabbits (15). Recently it was found that  Staphylococcus
keratitis in the rabbit causes acute inflammation in the
overlying eyelid (16). S. epidermidis injections also
resulted in conjunctivitis but a more severe reaction was

found when the filtrates of epidermidis isolated from lids
with blepharitis were injected (17). In further studies it
was concluded that S. epidermidis may play a role in
chronic blepharitis. Because of the common pathway of
lipolytic exoenzyme production, S. epidermidis,
Corynebacteria and P. acnes may be involved in chronic
blepharitis (18).

The most frequently isolated bacteria in this study are
compared with those in the literature in Table 6. As in the
series of Dougerty, McCulley and Groden et al., S.
epidermidis,  P. acnes, S. aureus and Corynebacterium
spp. were  the organisms isolated most commonly
(11,18). Acinetobacter was found in the study of Groden
et al. but was not reported in other studies (18). Seal et
al. also found S. epidermidis as the most frequent
organism; in addition, mixed skin flora and Moraxella spp.
were listed (19). Ku¤u et al. and Karakafl et al. reported
the most common bacteria to be S. epidermidis and S.
aureus (20,21). In our study, S. epidermidis, S. aureus, P.
acnes, mixed skin flora (diphtheroid rods, Neisseria spp.
and Streptococcus viridans), Prevotella spp., E. coli, P.
mirabilis, N. sicca, E. aerogenes, P. auriginosa,
Fusobacterium spp., Bacteroides spp., S. lugdunensis, N.
elongata and C. diphtheriae were found in decreasing
order. Corynebacterium spp., Acinetobacter and Moraxella
spp., were not observed in our samples. The differences
between the studies may be due to the nature of the
endemic flora and to the number of patients studied.

There has been much confusion about the etiology of
chronic blepharitis (11). Therefore, the probable
biochemical, microbiological and histopathological bases
of blepharitis still need to be investigated. 
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Groden Dougerty, Seal Ku¤u Karakafl This
et al. McCulley et al. et al. et al. study
(18) (11) (19) (20) (21)

No growth * 2% 6% 35% * 3.4%
S. epidermidis 95.8% 95.55% 74% 20% 57.89% 26.6%**
S. aureus 10.5% 37.77% 8% 36.25% 42.10% 15.3%**
P. acnes 92.8% 95.55% * - - 10.35%
Mixed skin flora * * 13% - - 9.4%
Corynebacterium spp. 77.3% 31.11% * - - -
Acinetobacter spp. 11.4% * * - - -
Moraxella spp. * * 2% - - -

*no data shown
**pure combined with mixed culture

Table 6. The most frequently isolated
bacteria compared with other
studies.



In this study, clinical isolates  were identified by
standard clinical microbiological practices and by MIS. The
first technique included growth and colony morphology
on different media. In the second technique, the
variations in the fatty acids present in bacterial cells were
used for bacterial classification and identification of
strains. In addition to classical identification methods
based mainly on demonstrations of differences in the
metabolic pathways of different species, methods have
been developed which identify bacteria according to
chemical compounds present in the bacterial cells. The
main advantage of these methods is increased speed of
analysis, since there is no need to cultivate the bacteria
that are no longer viable. In this respect, fatty acid
analysis by MIS seems to be one of the most promising
methods, in particular to study clinical bacteria (8,9).

There is not sufficient scientific data supporting a
pathogenic role of any single organism in all types of
blepharitis. Much emphasis has been focused on the role
of S. aureus and S. epidermidis as etiological agents.
Although it appears that P. acnes represents one of the
main components of normal skin and lid flora, the role of
this organism in chronic blepharitis has been thought to
play an adjuvant role and promote hypersensitivity to S.
epidermidis (11,18). 

In this study we concluded that S. epidermidis, S.
aureus, mixed skin flora and P. acnes were significantly
greater in blepharitis patients. Patients with blepharitis
are more likely to have normal skin flora on their lids and
in greater quantity than the healthy controls. We suggest
that these bacteria may contribute to the occurrence of
blepharitis.

D.N. KULAÇO⁄LU, A. ÖZBEK, H. USLU, F. fiAH‹N, G. GÜLLÜLÜ, ‹. KOÇER, Y. KARABELA

363

1. Smith RE, Flowers CW Jr. Chronic
blepharitis: A review. CLAO J 21: 200-
7, 1995.

2. Sugar J. The eyelids. External diseases:
cornea, conjunctiva, sclera, eyelids,
lacrimal system. Textbook of
Ophthalmology Volume 8 (Eds. SM.
Podos and M. Yanoff) Mosby-Wolfe.
London, Hong Kong 1995, pp:1.5-
1.15.

3. McCulley JP, Dougerty JM, Deneau DG.
Classification of chronic blepharitis.
Ophthalmology 89: 1173-80, 1982.

4. Smolin G, Okumoto M. Staphylococcal
blepharitis. Arch Ophthalmol 95: 812-
6, 1977.

5. Giagounidis AA, Meckenstock G, Flacke
S. Pseudomonas auriginosa
blepharoconjunctivitis during
cytoreductive chemotherapy in a
woman with acute lymphocytic
leukemia. Ann Hematol 75: 121-3,
1997.

6. Parunovic A. Proteus mirabilis causing
necrotic inflammation of the eyelid. Am
J Ophthalmol 76: 543-4,1973.

7. Wasserman D, Asbell PA, Friedman AJ.
Capnocytophaga ochracea chronic
blepharitis. Cornea 14: 533-5, 1995.

8. Vauterin L, Yang P, Swings J. Utilization
of fatty acid methyl esters for the
differentiation of new xanthomonas
species. International J of Systematic
Bacteriology 46: 298-304,1996.

9. Eerola E, Lehtonen OP. Optimal data
processing procedure for automatic
bacterial identification by gas-liquid
chromatography of cellular fatty acids. J
of Clinical Microbiology 26: 1745-
53,1988.

10. Wilhelmus KR, Huang AJW, Hwang DG,
Parrish CM, Sutphin JE. External
Disease and Cornea, Basic and Clinical
Science Course. American Academy of
Ophthalmology. San Francisco 1999-
2000, pp:111-134.

11. Dougerty JM, McCulley JP.
Comparative bacteriology of chronic
blepharitis. Br J Ophthalmol 68: 524-8,
1984.

12. Manav G, Bilgin L, Gezer A, Gezer L.
Conjunctival flora in normal population.
T Oft Gaz 22: 121-4, 1992.

13. Thygeson P. Bacterial factors in chronic
catarrhal conjunctivitis. Arch
Ophthalmol 18: 373-8, 1937.

14. Allen JH. Staphylococcal conjunctivitis:
experimental reproduction with
Staphylococcus toxin. Am J Ophthalmol
20: 1025-7, 1937.

15. Mondino BJ, Caster AL, Dethlefs B. A
rabbit model of staphylococcal
blepharitis. Arch Ophthalmol 105: 409-
12, 1987.

16. Sloop GD, Moreau JM, Conerly LL,
Dajcs JJ, O’Callaghan RJ. Acute
inflammation of the eyelid and cornea in
Staphylococcus keratitis in the rabbit.
Invest Ophthalmol Vis Sci 40: 385-91,
1999.

17. Valenton MJ, Okumoto M. Toxin-
producing strains of Staphylococcus
epidermidis (albus). Arch Ophthalmol
89: 186-9,1973.

18. Groden LR, Murphy B, Rodnite J,
Genvert GI. Lid flora in blepharitis.
Cornea 10: 50-3, 1991.

19. Seal DV, McGill JI, Jacobs P, Liakos
GM, Goulding NJ. Microbiological and
immunological investigations of chronic
non-ulcerative blepharitis and
meibomianitis. Br J Ophthalmol 69:
604-11,1985.

20. Ku¤u S, Ay GM, Bilgin LK. Treatment
approach in chronic blepharitis. T Oft
Gaz 25: 375-80,1995.

21. Karakafl N, Yi¤itsubay U, Torun MM,
fienerkek E. The cases with blepharitis
and the results of therapy. T Oft Gaz 25:
175-77,1995.

References


