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ABSTRACT

Bacterial endophthalmitis is a serious but uncommon intraocular infection
which frequently results in vision loss. Early diagnosis and appropriate
therapy are associated with better visual outcome. Conventional microbiological methods are currently used for microbiological characterization
of eyes with suspected endophthalmitis. However, the sensitivity of
bacterial detection from aqueous and vitreous humor using microbiology
techniques is poor, and time-consuming to confirm the results. The application of molecular methods enhances significantly laboratory confirmation of bacterial endophthalmitis, demanding a shorter time to draw a
definitive result and thereby promoting the early initiation of a more
specific therapy to limit the empirical or unnecessary use of broadspectrum antibiotics. PCR-based techniques, including post-PCR methods such RFLP, DNA probe hybridization and DNA sequencing have
been successfully used for the diagnostic elucidation of clinically suspected bacterial endophthalmitis cases, showing promising application
in the routine practice of ocular microbiology laboratories.
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Endophthalmitis is an inflammation of intraocular tissues, which can
result from the introduction of a bacterial agent in the posterior segment of
the eye. It requires urgent medical attention because it is a potentially
destructive condition for the eye, and even with therapeutic and surgical
intervention, it can lead to partial or complete vision loss after a few days
of inoculation(1-2). Regarding the acquisition mechanism, endophthalmitis is
classified as: (1) postoperative (acute or delayed-onset), (2) posttraumatic,
(3) endogenous and (4) miscellaneous (e.g., secondary to keratitis)(3). Postoperative endophthalmitis is the most common presentation and it is frequently associated with cataract surgery. Causative pathogens generally
originate from the normal conjunctival and eyelid flora. In the Endophthalmitis Vitrectomy Study (EVS), the recovery of gram-positive bacteria
(94.2%) was far greater than gram-negative (6.5%) in acute postoperative
endophthalmitis cases, where staphylococci, streptococci and enterococci
were more frequently isolated(4). Posttraumatic endophthalmitis is mainly
caused by normal ocular flora and environmental isolates. Staphylococci
and B. cereus are the most common isolates(5-6). Endogenous endophthalmitis is a less common category, corresponding to 2 to 8% of all endoph-
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thalmitis cases. As a consequence of hematogenous dissemination, specially in compromised hosts or intravenous drug
abusers, any pathogen causing bacteremia/sepsis could gain
access to the posterior segment of the eye resulting in infection.
However, it has been shown that the most common bacterial
isolates are Staphylococcus aureus, group B streptococci,
Streptococcus pneumoniae, Listeria monocytogene, Klebsiella spp., Escherichia coli, Pseudomonas aeruginosa, and Neisseria meningitidis(7).
The correct and early identification of the etiological agent
by analysis of vitreous and/or aqueous humor is important for
the institution of an early and effective antibiotic therapy, and
for the prevention of the inappropriate use of broad-spectrum
antibiotics, thereby minimizing the potential emergence of
resistant bacterial strains. However, the institution of treatment
for patients with clinical signs of intraocular infection, presenting negative cultures is frequently experienced in the ophthalmologic routine. Sometimes, the clinical signs are secondary
to non-infectious causes, such as immune system reactions,
chemical or physical aggression, vasculitis or neoplasia, which
may be impossible to differentiate of an infection(2). Therefore,
the therapeutic scheme instituted for each patient can be a
difficult choice, which can sometimes lead to a therapy that is
deleterious and potentially toxic to ocular tissues, producing
undesirable effects or that is actually needed and advantageous
in the case of an intraocular inflammatory infectious process.
Use of molecular techniques for the diagnosis of
infectious diseases
The introduction of molecular biology techniques in diagnostic medicine, such as the polymerase chain reaction (PCR),
and its application in clinical microbiology, established a
new era in the detection and characterization of microorganisms. PCR makes it possible to detect microorganisms that
are difficult to detect using traditional microbiological methods and to reduce the time necessary for a confirmatory
laboratory report, which is an important improvement in the
characterization of microorganisms involved in serious and
rapidly developing infections. Molecular methods have been
applied in the identification of antibiotic resistance mechanisms, detection of fastidious microorganisms, viral genotyping and quantification, rapid diagnosis of bacterial and fungal infections in immunocompromised patients, epidemiological studies, and control of infection(8). Despite all the benefits of PCR use in the diagnosis of infectious diseases, bacterial culture has the advantages of allowing antibiotic susceptibility testing, important in establishing the therapeutic
course, as well as storing the cultures in reference microorganisms collection making it possible to carry out later studies
related to mechanisms of drug resistance, virulence and molecular typing. Due to the high sensitivity of detection, even in
cases that the microorganisms have already been killed, the
utilization of PCR increases the chance of false-positive results, and the results for patients undergoing treatment should
be rigorously evaluated.
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The need for PCR in ophthalmology
The rapid identification of the causal agent and early institution of a specific antibiotic treatment are associated with
better visual outcomes in endophthalmitis(2). Microbiological
endophthalmitis diagnosis is performed routinely by culture
and microscopic examination of the vitreous (VH) and aqueous
(AH) humors. However, conventional microbiological techniques are frequently insufficient to confirm clinical cases
suspected of endophthalmitis, and the time necessary to obtain
culture results can vary from 2 to 12 days. The consequences
for eyes not treated can be dreadful, the lack or delay of a
microbiological laboratory confirmation can lead to the wrong
use of some ophthalmic pharmacological therapy with potential ocular toxicity, as well as the use of broad-spectrum antibiotics for several days, being the correct antibiotic therapy
initiated only after the definitive identification of the causative microorganism(2,9-10).
In clinical cases suspected of endophthalmitis, cultures
show a positivity of about 25% to 56%(11-15). The low sensitivity of microbiological culture is due to various factors such
as small quantity of specimen, fixation of microorganisms in
solid surfaces (intraocular lens, lens fragments, capsule) and
consequent decrease of cells in the vitreous/aqueous humor,
use of antibiotics before the collection of clinical material
and the presence of fastidious microorganisms such as agents
causing endophthalmitis(14). The application of molecular techniques based on PCR increases significantly the cases of endophthalmitis laboratorial confirmed by and has prompted their
growing utilization in this setting. Therefore, in the present
work, the results of studies that utilized molecular techniques
for the laboratory microbiological characterization of bacterial endophthalmitis cases are compiled, serving as a reference
for those who aim to implement or utilize this type of methodology in the routine practice of clinical ophthalmology services.
Molecular detection and identification in cases of
bacterial endophthalmitis
Usually, the detection of bacteria of clinical interest by
molecular biology laboratories is completed by the amplification of the 16S rRNA gene which codes for the small subunit
of ribosomal RNA. Post-PCR analysis, utilizing hybridization with DNA probes, restriction analysis of PCR products
by RFLP (restriction fragment length polymorphism), or direct
sequencing of these products allow the species identification
of the pathogen(9,11,14). Recently, a platform that utilizes mass
spectrometry of ionized PCR products (including products of
the 16S rRNA gene) was developed which is capable of integrating in the same system, identification of the microorganism,
genotyping, and detection of virulence and antibiotic resistance genes(16).
The 16S rRNA gene shows regions that are highly conserved among all bacterial species, and highly variable regions
that permit the differentiation between species(17). Nine hypervariable regions are present while the 16S rRNA, which
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demonstrates the phylogenetic diversity among different bacterial species, allows their identification in most cases. By the
utilization of universal primers that are complementary to the
conserved regions flanking the variable regions of the gene, it
is possible to carry out PCR directly on the vitreous and/or
aqueous humors followed by sequencing of the amplified
product. This allows the identification of the bacterial species causing the infection by alignment with sequences obtained from available databanks, usually BLAST/Genbank
(http://www.ncbi.nlm.nih.gov/blast/). Table 1 shows the sequences of primers utilized in the core studies that evaluated the
utilization of PCR for the diagnosis of bacterial endophthalmitis.
The use of PCR for bacterial detection in aqueous and vitreous humor from patients with suspected endophthalmitis
has been described by several authors. The first study applied
the PCR technique for the diagnosis of delayed postoperative
endophthalmitis. Utilizing the nested PCR technique with universal primers and a combination of species-specific primers for
Propionibacterium acnes, the method was capable of detecting
bacterial DNA in 17 (74%) of 23 specimens of vitreous humor,
while the culture was positive in 10 (43.5%) of these specimens. Bacterial DNA was detected by PCR in 8 specimens with
a negative culture and in all cases where there was bacterial
growth in culture(18).
Soon after, various authors showed how the utilization of
PCR for the direct detection of pathogens from aqueous and
vitreous humor samples could impact effectively the diagnosis of bacterial endophthalmitis, mainly by increasing significantly the number of cases that were characterized microbiologically with the use of PCR but that were shown to be negative by microscopy or culture(11,13-15,19-22) (Table 2). The nested PCR method was later used in specimens of vitreous
(n=30) and aqueous (n=28) humor collected from 55 patients
with clinical diagnosis of endophthalmitis(21). This study utilized universal primers for the bacterial 16S rRNA gene and a
set of species-specific primers for P. acnes. Among the 58
samples included, 27 (46.5%) were positive by culture, 20
(34.5%) were positive for bacteria and 7 (12%) for fungi and
31 (53.5%) were negative after culture. On the other hand,
PCR was capable of detecting bacterial DNA in 37 (63.8%) of
the specimens tested, demonstrated 100% concordance with
cases characterized microbiologically by culture, and was capable of detecting bacterial DNA in 44.7% of the specimens
found negative for bacterial culture. Later studies were able to
observe a sensitivity of detection of pathogens by PCR varying from 57% to 100% while sensitivity of the culture varied
between 24% and 56%(11,13-15,22).
A multicenter study published recently where PCR was
applied for the diagnosis of bacterial endophthalmitis, included
100 patients with acute endophthalmitis following cataract
surgery who were treated in 4 academic hospitals in France(22).
The specimens were divided into two groups, those collected
at the time of admission and before the initiation of antibiotic
therapy (n=76 for AH and n=38 for VH) and those collected at
a second time (n=53 for AH and n=57 for VH) only in patients

who required another intravitreal injection of antibiotic or
were submitted to vitrectomy via pars plana. The sensitivity
of the culture and PCR for the specimens collected before the
initiation of antibiotic therapy was 38.2% and 34.6% for
aqueous humor and 54.0% and 56.7% for vitreous humor, respectively. In this group, PCR was positive in specimens of
aqueous humor in 9.7% and vitreous humor in 40.0% of cases
showing negative cultures. For the specimens of aqueous humor collected after the administration of antibiotics, the sensitivity of PCR decreased to 23.4% and culture to 13.6%.
However, for the specimens of vitreous humor included in
this second group, PCR was positive in 70.1% and culture in
8.8% of the cases, where PCR was positive in 73.0% of the cases
with negative cultures. When the PCR and culture results were
evaluated in a subgroup of patients who had specimens of
vitreous humor collected at the time of admission as well after
the use of antibiotic, positivity of PCR was 73.7% and of
culture 58.8%, before treatment, while after the initiation of
treatment, PCR was positive in 81.2% of the specimens tested
and culture positive in only one case. Culture methods require
viable microorganisms to be able to infer their development in
a particular infection after their isolation. On the other hand, the
detection of pathogens by PCR depends only on the presence
of bacterial DNA in the specimen, whether or not there are
viable microorganisms, characterizing one of the advantages
of this technique in relation to culture, mostly in fluids where
normal flora is not present.
The detection of bacterial DNA utilizing universal primers
is useful as a rapid test in determining the etiology of an intraocular infection, but does not provide information in relation
to Gram staining and identification of the species involved in
each case. Anand et al.(11) submitted the PCR products of the
16S rRNA gene to hybridization with DNA probes capable of
differentiating PCR products obtained from gram-positive
versus gram-negative microorganisms. These authors evaluated 57 specimens (n=17 for AH and n=40 for VH) of patients
with a clinical diagnosis of endophthalmitis. The positivity
of the microbiological methods (culture and microscopy) was
56.1%, and that of PCR followed by hybridization was 91.2%,
resulting in an increase of 35.1% positivity. The differentiation between gram-positive and gram-negative microorganisms, utilizing hybridization with gram-specific probes, showed
100% correlation when compared to the microscopy and culture results. Carroll et al.(23) with the aim of also differentiating
gram-positive from gram-negative microorganisms, standardized a nested PCR reaction, utilizing gram-specific primers.
The reaction consisted in the use of a pair of universal primers
in the first reaction (uniplex), and a combination of universal and gram-specific primers (nested primers) for the second
round of the reaction. After the first round, two reactions were
prepared, a uniplex reaction for the detection of gram-negative
pathogens, whose amplification product is about 985 bp, and
a multiplex PCR reaction for the detection of any bacteria
present in the specimen (nested universal primer) and detection of the main gram-positive pathogens, whose products are
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Table 1. Main published 16S rRNA based primers used for endophthalmitis diagnosis in the selected works

Primer
U1
U2
rU3
rU4
Pa1
rPa2
rPa3
Bakt F 2
Bakt rev 3
RW01
DG74
16SR
NF
NR
P2F
N6R
91E
13BS

Sequency (5’ - 3’)
TTGGAGAGTTTGATCCTGGCTC
GGCGTGCTTAACACATGCAAGTCG
GCGGCTGGCACGTAGTTAG
GGACTACCAGGGTATCTAA
AAGGCCCTGCTTTTGTGG
TCCATCCGCAACCGCCGAA
ACTCACGCTTCGTCACAG
CAAACAGGATTAGATACCC
CCCGGGAACGTATTCACCG
AACTGGAGGAAGGTGGGGAT
AGGAGGTGATCCAACCGCA
ACGTCATCCCCACCTTCCTC
GGCGGCAKGCCTAAYACATGCAAGT
GACGACAGCCATGCASCACCTGT
GCGRCTCTCTGGTCTGTA
GGTGCCTTCGGGAAC
TCAAAKGAATTGACGGGGGC
GCCCGGGAACGTATTAC

Use
Universal
Universal
Universal
Universal
P. acnes primer
P. acnes primer
P. acnes primer
Universal
Universal
Universal
Universal
Universal
Universal
Universal
Gram positive primer
Gram negative primer
Universal
Universal

Reference
18
18
18
18
18
18
18
13
13
11
11
14
14
14
23
23
15
15

Table 2. Culture and PCR sensitivity (%) for microbiological characterization from suspected endophthalmitis cases in selected
references

Reference
18
21
13
11
9
19
15
22

Sample / Infection category
VH / Delayed PO
AH and VH / PO, PT, END
AH and VH / Delayed PO
AH and VH / PO, PT, END
AH and VH
AH and VH
AH and VH / Acute or Delayed PO
AH and VH / Acute PO

Culture
43.5
34.5
0 (AH) and 22.0 (VH)
56.1a
33.3 (AH) and 68.2 (VH)
10.0
32.0
38.2 (AH-B) 54.0 (VH-B) 9.0 (VH-A)

PCR
74.0
63.8
84.0 (HA) and 92.0 (HV)
91.2
100.0
40.0
61.0
34.6 (AH-B) 57.0 (VH-B) 70.0 (VH-A)

a

% of positive samples by microscopy and/or culture; AH= aqueous humor; VH= vitreous humor; PO= postoperative; PT= posttraumatic; END= endogenous; AH-B and
VH-B= aqueous and vitreous humor collected before antibiotic therapy; VH-A= vitreous humor collected after antibiotic therapy

respectively 1025 bp and 355 bp. The method was standardized using laboratory strains of the principal microorganisms
involved in cases of endophthalmitis, showing excellent sensitivity of detection, where it is 10 fg of DNA for gram-negative microorganisms and 100 fg to 1 pg of DNA for grampositive microorganisms. The technique was applied in 4 cases suspected of endophthalmitis and showed 100% concordance when compared to the results of specimens that were
positive on microscopy and culture. In addition, the time estimated to obtain the result after receiving the specimen was
3 h 50 min. Multiplex PCR was also utilized for the etiological
diagnosis of bacterial and fungal endophthalmitis, using universal primers for bacteria (16S rRNA) and fungi (28S rRNA)
and a mixture of species-specific primers for P. acnes(19). In
this work, 60% of cases suspected of endophthalmitis were
positive. Bacterial DNA was detected in 40% of cases, and
fungal DNA in 6.6%, and the detection of specific product for
P. acnes occurred in 13.3%. The etiology of the infection can
be established 5 to 6 h after receiving the specimens.

With the aim of identifying the species involved in cases
of bacterial endophthalmitis, the RFLP technique was standardized for the identification of 14 bacterial species involved
in cases of endophthalmitis, utilizing the restriction pattern
of 16S rRNA amplicons for identification, after digestion with
nine restriction endonucleases(9,14). In the first study, laboratory strains isolated from cases of endophthalmitis and keratitis and ATCC (American Type Culture Collection) standard
strains were utilized for the creation of restriction pattern controls, to be used later in species identification. The amplification of the products was done by the nested PCR method,
utilizing two mixtures of distinct universal primers, and the
products submitted to RFLP. PCR-RFLP was capable of differentiating the products of 13 bacterial species tested, where E.
coli and S. marcescens showed identical restriction profiles.
After standardization, the method was applied in two cases suspected of endophthalmitis (one of them with a positive culture
for E. coli) where PCR was positive in both, and the restriction
profile allowed the identification of the two specimens, one as
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E. coli/S. marcescens (the same that was culture positive) and
the other as coagulase-negative Staphylococcus. Later, this
method was applied in 37 specimens of aqueous (n=15) and
vitreous (n=22) humor collected from patients with clinical
signs of endophthalmitis. PCR was capable of detecting bacterial DNA in all the specimens, while the culture was positive
in 15 specimens of vitreous humor and 5 of aqueous humor. A
subgroup of 18 paired specimens (nine patients) was evaluated utilizing the microbiological data of identification by RFLP
and sequencing. The culture was positive for 5 (55.0%) patients (5 VH and 1 AH specimens), and PCR positive for all
specimens. For the vitreous humor specimens that were positive in culture, the results of sequencing and PCR-RFLP were
100% concordant.
The sequencing of PCR products of the 16S rRNA gene
for bacterial identification has been utilized by various authors(9,13,15,22,24), showing that it may be the most applicable
method, by supplying excellent results in identification with
less complexity and time in relation to others post-PCR analysis techniques. Not only the sequencing of the 16S rRNA
gene has been used for the identification of bacteria involved
in cases of endophthalmitis. The sodA (superoxide dismutase)
gene was utilized as an alternative for the identification of
species of Streptoccoccus, in cases where sequencing of the
16S rRNA gene was not sufficient for identification(15,22).
By representing a technique with greater sensitivity and by
allowing the detection of pathogens that are difficult or impossible to recover in culture, PCR was also already applied for
the elucidation of some cases of bacterial postoperative endophthalmitis including: one case of delayed endophthalmitis
(5 years after phacoemulsification) caused by Staphylococcus
spp. with negative bacterial culture(25), one case of endophthalmitis caused by Corynebacterium macginleyi also with
negative culture growth(26) and two cases of delayed endophthalmitis due to Propionibacterium acnes, both with negative cultures(27,28). It was also applied in cases of endogenous
endophthalmitis including: one case of endophthalmitis due
to Neisseria meningitidis but without associated meningitis(29),
one other case of bilateral endogenous endophthalmitis
caused by N. meningitidis in a 13-year-old patient, previously
healthy, who showed negative cultures of vitreous and aqueous
humor and blood, and positive culture for N. meningitidis in
an atypical skin lesion(30), one case of endophthalmitis due to
Bartonella henselae with negatives culture and Warthin-Starry
silver impregnation in an patient with a history of cat scratch
disease, diagnosed and treated three years prior to the presentation of signs of intraocular infection(31), and one case of
endophthalmitis caused by Serratia marcescens, also with
negative cultures in a patient submitted previously to resection of a prostatic adenocarcinoma(32).
Clinical correlation
Contamination of the anterior chamber by microorganisms
of the conjunctival or palpebral flora can occur during intraocular surgery, which can vary from 2.0% to 46.25%(33-34). Thus,

bacterial DNA can be detected in a small number of specimens
of aqueous or vitreous humor collected from patients without
evidence of intraocular infection included in control groups(9).
The degree of contamination of the anterior chamber has not
yet been evaluated utilizing PCR, and theoretically, it is expected that it is greater in relation to studies that utilized culture
for this evaluation. Therefore, it is important that for each
standardized method, the number of false-positive results is
evaluated (examining a significant control group) in order to
determine the specificity and negative predictive value of the
method for the clinical scenario where it is applied. Studies
involving the utilization of quantitative real-time PCR, which
can determine a cut-off value for the differentiation between a
true infection and a simple post-surgical contamination, would
lead to a great impact on its application in the diagnosis of
bacterial endophthalmitis in patients who develop signs of
intraocular infection few days after surgery.
The absence of bacterial growth during endophthalmitis
or in cases diagnosed based on clinical evidence is known to
be a predictive factor for a good prognosis(35). In relation to
this aspect, how should the PCR results be interpreted by the
clinician? Taking into consideration the high sensitivity of
detection of the technique, can we infer a prognosis of the
infection in specimens collected after the first intravitreal
injection of antibiotic? Could bacterial DNA continue to be
detected, and for how long, after the initiation of treatment?
Should the PCR results be utilized for defining the resolution
or not of the infection? Some of these questions remain to be
answered. Recently reported findings(22), discussed above, show
that bacterial DNA can be detected in specimens of vitreous
humor after intravitreal injection of antibiotic. However, it is
not possible to infer the time interval between the initiation of
treatment and the detection of bacterial DNA by PCR, and also
what is the clinical importance for specimens with positivity
after treatment. In some cases, the use of only one intravitreal
injection was shown to be insufficient for eliminating bacteria
completely. Cultures of aqueous and vitreous humor carried
out after the initiation of treatment were positive in 13.6% and
8.8% of the cases evaluated. Taking into consideration that
PCR technique does not need the microorganisms to be viable
for detection, in some of these cases, mainly those with positive
PCR and negative culture, DNA detected could be that of microorganisms already killed by the antibiotic. The analysis of these
results for the prognosis disease evaluation and for determining adequate treatment time may not be ideal. In these cases,
critical clinical evaluation should guide the medical therapy.
Future perspectives
The utilization of molecular methods has been explored
in ophthalmology field, especially for the diagnosis of endophthalmitis, because they represent a diagnostic approach with
a marked increase in positivity in relation to conventional
methods. Due to the small quantity of specimen collected, and
consequently less quantity of microorganisms detected in the
aqueous and vitreous humors, the nested PCR technique is
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indicated for the diagnosis of endophthalmitis, by increasing
substantially the sensitivity of bacterial DNA detection(23).
The amount of bacterial DNA that can be detected by nested
PCR can be as low as 1 fg(14). Therefore, the real-time PCR
technology could be a potential technique for use in ophthalmology. Real-time PCR combines amplification and detection
of a DNA sequence target by detection using specific fluorochrome-labeled probes, or based on the determination of denaturation temperature of a double-stranded DNA sequence
(“melting temperature” - Tm) labeled with an intercalating
fluorescent substance(36). In this manner, it has high sensitivity
and eliminates post-PCR steps, yielding results in less time. It
has been utilized for the diagnosis of various ocular infections
such as trachoma, keratitis by herpes virus and Acanthamoeba
spp., adenoviral conjunctivitis and hemorrhagic conjunctivitis
by coxsackievirus A24, adenoviral keratoconjunctivitis, and
uveitis caused by herpes simplex virus, varicella zoster virus,
cytomegalovirus, Toxoplasma gondii, and Treponema pallidum(37-45). Although it has not yet been applied in the diagnosis of endophthalmitis, the application of real-time PCR
could be advantageous. It would be possible to obtain a more
rapid result in relation to the etiology of the intraocular inflammatory process, permitting the introduction of an early more
specific antibiotic therapy, improving the prognosis, reducing
the toxicity of treatments, and preventing the inappropriate use
of antibiotics, which would thereby minimize the potential
emergence of resistant bacterial strains. In addition, due to the
possibility of quantifying bacterial DNA present in the specimen, its application can contribute to the differentiation
between true infection and a possible contamination of the
anterior chamber by microorganisms present in the conjunctival
flora in patients recently submitted to intraocular surgery.
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cular infection. Only full articles in English were included. For
articles in other languages, only the abstracts were consulted.
RESUMO

Endoftalmite bacteriana é uma infecção intraocular grave, mas
de baixa frequência, podendo resultar em grande prejuízo visual. O diagnóstico precoce e a rápida instituição de terapia
adequada estão associadas a um melhor prognóstico da doença. Os métodos microbiológicos convencionais são utilizados
rotineiramente para caracterização microbiológica de olhos
com suspeita de endoftalmite. No entanto, a sensibilidade de
detecção bacteriana em amostras de humor aquoso e vítreo
utilizando técnicas microbiológicas é baixa, além de demandar
um maior tempo para a confirmação dos resultados. A utilização de métodos moleculares aumenta significativamente os
casos de endoftalmite bacteriana confirmados laboratorialmente, com tempo menor para a liberação de um resultado
definitivo, auxiliando assim a instituição precoce de uma terapia mais específica, limitando o uso empírico ou desnecessário
de antibióticos de amplo espectro. A técnica de PCR e outras
metodologias para análises pós-PCR como, RFLP, hibridização com sondas e sequenciamento do DNA, tem sido utilizadas com sucesso para elucidação diagnóstica em casos com
suspeita clínica de endoftalmite bacteriana, demonstrando
promissora aplicação para a rotina dos laboratórios de microbiologia ocular.
Descritores: Endoftalmite/etiologia; Infecções oculares bacterianas; Técnicas de diagnóstico molecular; Reação em cadeia da polimerase
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