
Vol.: (0123456789)
1 3

Int Ophthalmol          (2024) 44:321  
https://doi.org/10.1007/s10792-024-03208-4

ORIGINAL PAPER

Clinical features, treatment and prognosis of patients 
with endogenous infectious endophthalmitis

Mingjing Hu · Mingzhu Liu · Siyan Jin · 
Xia Wang · Xiaoli Liu 

Received: 14 March 2024 / Accepted: 15 June 2024 
© The Author(s), under exclusive licence to Springer Nature B.V. 2024

microorganism culture methods. In addition to con-
ventional culture methods, PCR, sputum culture and 
aqueous humour culture are also commonly used for 
the diagnosis of pathogenic bacteria, improving the 
positive culture rate and visual prognosis.
Conclusion The prognosis of EIE is poor. It is rec-
ommended to pay attention to the pathogenic bacteria 
culture results and accompanying systemic diseases 
and to diagnose and treat patients as soon as possible.
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Introduction

Infectious endophthalmitis is a rare but serious 
inflammation of the eye that affects the retina, uvea, 
and optic nerve. The inflammation progresses rapidly 
and often leads to irreversible vision loss. Accord-
ing to the transmission route of the infection source, 
infectious endophthalmitis can be divided into exog-
enous and endogenous types. Exogenous infectious 
endophthalmitis is often caused by the direct entry 
of pathogenic microorganisms into the eye through 
puncture wounds, eye surgery, corneal ulcers and per-
foration. Endogenous infectious endophthalmitis is 
relatively rare. In 2020, the authors reported that this 
disease accounted for 2–8% [1] of all endophthalmitis 
cases. Endogenous infectious endophthalmitis refers 

Abstract 
Purpose To investigate whether the clinical char-
acteristics, treatment and prognosis of endogenous 
infectious endophthalmitis (EIE) have changed over 
the past 5 years.
Methods Retrospectively analyze all articles about 
EIE published in the PubMed, Web of Science, and 
Embase databases from 2017 to 2021.
Results A total of 128 patients and 147 eyes (46 left 
and 60 right) were included in the study. The mean 
age at diagnosis was 51 ± 19 years. The most common 
risk factors were diabetes and intravenous drug use. 
From 2017 to 2021, Klebsiella was the most common 
pathogenic microorganism (22%), and vitreous cul-
ture had the highest positivity rate. The most common 
complaint was blurred vision. The mean visual acuity 
(logMAR) at onset was 2.84, and the clinical symp-
toms were vitreal inflammation and opacity (63%), 
ocular pain (37%), and conjunctival congestion 
(36%). The ocular inflammation could be reduced by 
intraocular antibiotics or vitrectomy. However, the 
visual prognosis, with a mean logMAR of 2.73; only 
50% of the eyes reached a visual acuity level of fin-
ger count and above. Changes in diagnostics over the 
past 5 years have mainly manifested as more diverse 
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to the infection of other parts of the body and the 
entry of pathogenic microorganisms, such as fungi or 
bacteria, into the eye through the blood, thus causing 
extensive ocular inflammatory reactions, such as con-
junctival congestion, anterior chamber cells, retinitis, 
and anterior chamber pus. Endogenous infectious 
endophthalmitis is often accompanied by inflamma-
tory lesions in other parts of the body. The disease 
may be associated with an underlying, potentially life-
threatening systemic infection or risk factor for infec-
tion, including recent hospitalization or indwelling 
catheter or intravenous drug use, and is more com-
monly seen in patients with one or more immuno-
suppressive factors. Endogenous infectious endoph-
thalmitis is mainly diagnosed by microbial culture. 
However, due to the low positive culture rate of 
microorganisms, approximately 50% [2], endogenous 
infectious endophthalmitis diagnosis can be delayed. 
Recent progress has been made in improving meth-
ods for detecting microorganisms, including aqueous 
humour culture, vitreous culture, and PCR. However, 
there is no consensus regarding which of these detec-
tion methods yields a higher positivity rate. Systemic 
static or intravitreal injection of antibiotics and surgi-
cal removal of severely infected lesions are the main 
treatment methods for infectious endophthalmitis, 
including endogenous endophthalmitis. Klebsiella 
pneumoniae, Escherichia coli and Staphylococcus 
aureus were the most common pathogens since 2000 
[3, 4]. In our study, Klebsiella was the main cause of 
endogenous bacterial endophthalmitis. The patho-
gens responsible for fungal endophthalmitis did not 
change, and Candida remained the most common. 
With the diversification of detection methods, early 
diagnosis, timely and effective treatment, and patient 
prognosis have a close relationship. To determine 
the latest advances in the diagnosis and treatment of 
endogenous infectious endophthalmitis, we reviewed 
the literature published in the last 5  years, detailing 
the most common pathogenic microorganisms pri-
mary infection site, accompanying systemic disease, 
diganosis methods treatment modalities, and progno-
sis vision.

Patients and methods

Articles published in English, German, French 
and other languages between 2017 and 2021 were 

searched in the PubMed, Web of Science and Embase 
databases using “endogenous infectious endophthal-
mitis”, “endophthalmitis and infection”, “endophthal-
mitis”, “endophthalmitis and treatment”, “endoph-
thalmitis and prognosis”, “panophthalmitis and 
clinical manifestations”, “endogenous panophthal-
mia”, “endophthalmitis and endogenous endophthal-
mitis” as the search terms. All articles retrieved were 
evaluated and selected according to the following 
criteria. Inclusion criteria were as follows: (1) Case 
reports diagnosed as endogenous infectious endoph-
thalmitis, with complete records of case data and 
information of diagnosis and treatment; (2) the case 
reports in the review, and the medical history data 
were recorded completely. Exclusion criteria were: 
(1) animal cases with endogenous infectious endoph-
thalmitis; (2) patients with suspected but not con-
firmed endogenous infectious endophthalmitis; (3) 
cases with incomplete patient data (diagnostic meth-
ods and test results were not recorded in detail). We 
collected the basic information of the patient, such as 
sex, age, pathogenic bacteria, and past medical his-
tory, as well as the patient’s eye information, such as 
visual acuity at onset, intraocular pressure, changes 
under the anterior segmental slit lamp, changes under 
the fundus microscope, information on auxiliary 
examination and the diagnosis method, sampling site, 
choice of antibacterial treatment and surgical treat-
ment, and treatment results. For the purposes of sta-
tistical analysis, Snellen vision was converted to a 
minimum resolution logarithm (logMAR). Nondigital 
vision was converted to logMAR as follows: count 
finger 2.0, hand motion 3.0, light sense 4.0, and light 
sense 5.0. Visual impairment was classified according 
to the scope of the definition of visual impairment in 
the International Classification of Diseases (9th Revi-
sion—Clinical Revision). The classification criteria 
were as follows: logMAR in the [− 0.2, 0.5] range 
was (near) normal vision, logMAR in the [0.6, 1.7] 
range was low vision, and logMAR ≥ 1.8 was (near) 
blind [5]. This review is in line with the tenets of the 
Declaration of Helsinki; since this was a retrospective 
review of published articles, no informed consent was 
required.

An independent chi-square test was used to ana-
lyse the differences among pathogenic microorgan-
isms, eye type and patient sex, the differences in cul-
ture mode and the positive culture rate. A P value of 
less than 0.05 was considered statistically significant. 



Int Ophthalmol          (2024) 44:321  

1 3

Page 3 of 13   321 

Vol.: (0123456789)

The statistical software used was IBM SPSS Statistics 
27.0.1.

Results

Demographics

A total of 119 articles and 128 cases meeting the 
inclusion and exclusion criteria were included in this 
study. Of the 128 patients, 76 were male (59%), 50 
were female (39%), and 2 were of unclear sex (2%). 
The ratio of males to females was 1.5–1. The ages 
of 2 patients were unknown, 3 were neonates, and 
specific age data were available for 123 cases (72 
males and 50 females). The mean age of the 123 
patients was 51 ± 19  years (1–88  years). The mean 
age for males was 52 ± 19  years (19–88  years) and 
51 ± 19 years (1–88 years) for females.

Ocular clinical manifestations

The most common complaints were blurred vision 
(78%) and eye pain (37%). The logMAR at onset 
ranged from 0.1 to 5.The mean logMAR at the visit 
was 2.84. Fifty-four percent of the patients had 
normal IOP (10–21  mmHg), 28% had high IOP 
(> 21 mmHg), and 18% had low IOP (< 10 mmHg). 
Other features included vitreal inflammation and 
opacity (63%), conjunctival hyperaemia (36%), reti-
nitis (28%), anterior chamber cells (19%), corneal 
oedema (12%), choroiditis (8%), corneal turbidity 
(6%), and ciliary hyperaemia (5%) (clinical features 
are shown in Table 1).

Pathogenic microorganism

The most common pathogenic organism was Kleb-
siella (28 cases, 22%). Eighteen patients (14%) were 
infected with (14%) Streptococcus, 15 (12%) with 
Candida, 11 (9%) with Staphylococcus, 6 (5%) with 
Nocardia, 3 (2%) each with Cryptococcus, Menin-
gococcus, Fusarium, Aspergillus and Serratia marc-
escens, 2 with (2%) of Aeromonas, and 2 (2%) with 
of Pseudomonas aeruginosa and Candida. Candida 
albicans and S. aureus, Enterococcus gallinis and 
Escherichia gallium, E. gallinis and E. gallium, S. 
aureus and P. aeruginosa, and Bacillus mirariae, 
Enterococcus faecium and E. coli co-infections were 

each detected in 1 patient (0.78%). There was 1 case 
each (0.78%) of Brucella, E.  coli, Red yeast, Lis-
teria, Haemophilus influenzae, yolk bacteria, yeast, 
P. aeruginosa, Burkholderia cepacia, Scopulariop-
sis, Bacillus dermatitidis, Chryseobacterium, Asper-
gillus fumigatus, Clostridium perfringens, Steno-
trophomonas maltophilia, Enterococcus gallium, 
Mycobacterium tuberculosis, amoeba and soil mould 
infection. Seven patients (5%) had no specific patho-
genic microorganism information available.

The distribution of pathogenic microorganisms 
involved in endogenous infective endophthalmitis 
appeared to differ by sex. Of the 28 patients infected 
with Klebsiella, 68% (19) were male and 32% (9) 
were female. Among the 18 patients infected with 
Streptococcus, 67% (12 cases) were male, and 33% 
(6 cases) were female. Independent chi-square test 
showed no statistical difference and more data may be 
needed for statistical analysis. The most common pri-
mary infection site was a liver abscess. There was no 
significant difference in the site of primary infection 
between men and women.

Eye and pathogenic bacteria

Among the 128 patients, the left eye was affected in 
46 cases (36%), the right eye was affected in 60 cases 
(47%), both eyes were affected in 19 cases (15%), 
and 3 (2%) had unknown eye information. Right eye 
infections are more common in both men and women. 
In males, 27 (37%) had left eye involvement, 31 
(42%) had right eye involvement, and both eyes were 
involved in 15 (21%). The ratio of left to right eyes 

Table 1  Clinical features of patients with endogenous infec-
tious endophthalmitis

Clinical features Details (%)

Blurred vision 78
Vitreous inflammation and vitreous opacity 63
Eye pain 37
Conjunctival injection 36
Retinitis 28
Cells in the anterior chamber 19
Corneal oedema 12
Choroiditis 8
Corneal opacity 6
Ciliary hyperaemia 5
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was 0.87:1. In females, left eyes were involved in 19 
patients (38%), right eyes in 28 patients (58%), and 
both eyes in 3 patients (6%). The ratio of left to right 
eyes was 0.68:1. However, no significant difference 
was observed by independent Chi-square tests and 
more data may be needed for statistical analysis (see 
Table  2 for information on patients and pathogenic 
microorganisms).

Concomitant systemic disease, past history and 
pathogenic bacteria

The most common concomitant systemic or pre-
existing conditions in patients with endogenous 
infectious endophthalmitis were fever (34%) and 
diabetes (32%), followed by intravenous injection 
(including intravenous fluids) (15%), cancer (11%), 
liver abscess (10%), pneumonia (9%), and nephritis 
(2%). Thirty-seven percent of diabetic patients have 
abscess lesions throughout the body. Among diabetic 
patients, Klebsiella was the most common pathogenic 
bacterium (51%). Of the 19 patients with a history 

of intravenous injection (including intravenous flu-
ids), 10 (53%) had used intravenous drugs. Among 
patients with a history of intravenous injection, the 
common pathogenic microorganisms were Candida 
(21%), Serrella marcescens (16%), and Streptococcus 
(16%). Among the 14 patients with cancer, 1 devel-
oped central venous catheter-related bacteremia after 
rectal cancer surgery, 1 had a central catheter inserted 
2 months before the ophthalmology visit (PICC was 
suspected to be a bacterial source), 1 had patho-
genic bacteria isolated from the intravenous catheter, 
and the rest had no information regarding infectious 
lesions except for the eye infection. Three patients 
had a history of nephritis, including pyelonephritis, 
membranoproliferative glomerulonephritis, and acute 
pyelonephritis with partial obstructive kidney stones. 
The relationship between common bacteria and sys-
temic diseases such as pneumonia and liver abscess 
was further analysed. Liver abscess accompanied by 
endogenous endophthalmitis was related to Klebsiella 
infection. Among the 13 patients with liver abscesses, 
except for 1 with no relevant information, all had 

Table 2  Basic information 
about the patients and 
pathogenic microorganisms

Feature Details

Age
 Mean age of patients 51 ± 19 years (1–88 years)
 Mean age of male patients 52 ± 19 years old (19–88 years old)
 Mean age of female patients 51 ± 19 years (1–88 years)
 Sex (male/female) 76/50 (59%/39%)

Eyes
 Total left eye/right eye/both eyes 46/60/19 (36%/47%15/%)
 Male left eye/right eye/both eyes 27/31/15 (37%/42%/21%)
 Female left eye/right eye/both eyes 19/28/3 (38%/56%/6%)

Major pathogenic bacteria
 Klebsiella 28 (22%)
 Male left eye/right eye/both eyes 4/9/6 (21%/47%/32%)
 Female left eye/right eye/both eyes 4/5/1 (40%/50%/10%)
 Streptococcus 18 (14%)
 Male/female 12/6 (67%/33%)
 Candida 15 (12%)
 Staphylococcus aureus 11 (9%)
 Nou bacteria 6 (5%)
 Cryptococcus 3 (2%)
 Meningococcal bacteria 3 (2%)
 Sickle bacteria 3 (2%)
 Aspergillus 3 (2%)
 Serratia marcescens 3 (2%)
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Klebsiella. There were 12 patients with pneumonia, 
1 with no relevant information, 2 were infected with 
Cryptococcus, 2 with Candida, 2 with Streptococ-
cus, 1 with Staphylococcus, 1 with Klebsiella, 1 with 
E. gallium, 1 with Nocardia, and 1 with P. aerugi-
nosa + Candida (see Table  3 for accompanying sys-
temic disease or previous history).

Diagnostic methods

In recent years, microbial culture methods become 
more diverse. In addition to conventional culture 
methods such as blood culture, urine culture and 
vitreous culture, PCR, sputum culture and aqueous 
humour culture are also commonly used to identify 
pathogenic bacteria. Blood cultures were performed 
for 91 of the 128 patients, and 54 (59%) were posi-
tive. Sixty-nine patients underwent vitreous culture, 
and 47 (68%) were positive. Urine culture was per-
formed for 23 patients, and 5 (22%) were positive. 
Regarding the blood culture, the positive culture 
rate of Staphylococcus was the highest (90%), fol-
lowed by Streptococcus (76%) and Klebsiella (70%). 
In vitreous cultures, the highest positive culture rate 
was obtained for Staphylococcus (100%), followed by 
Streptococcus (90%), Candida (70%) and Klebsiella 
(70%). The 5 positive urine cultures were C. albicans 
in 1 patient, C. albicans + S. aureus in 1 patient, P. 
aeruginosa + Candida in 1 patient, K. pneumoniae 
in 1 patient and Glucococcus aureus in 1 patient. In 

addition, PCR, sputum culture, aqueous humour cul-
ture and cerebrospinal fluid culture are also used for 
identifying pathogenic bacteria. Of the 14 patients 
tested by PCR, 11 (79%) were positive, 3 had Can-
dida, 2 had meningococcal infections, and 2 had 
Aspergillus. Among the 14 patients, vitreous sam-
ples were collected from 9, and aqueous humour 
was collected from 1. The positive rate of vitreous 
samples was 78%. Sputum culture was conducted 
on 2 patients; 1 was positive for Nocardia. Aqueous 
humour culture was performed for 5 patients, and 4 
were positive, 3 for Streptococcus and 1 for Asper-
gillus. Cerebrospinal fluid was cultured in 3 cases, 
and 2 patients were positive. A total of 13 patients 
underwent blood culture, urine culture and vitreous 
culture simultaneously; vitreous culture demonstrated 
the highest positive culture rate (8 cases, up to 62%), 
and 2 patients had positive blood and urine cultures. 
Vitreous culture and PCR detection were performed 
for 8 patients, including 1 vitreous-positive and 5 
PCR-positive. A total of 46 patients underwent both 
blood and vitreous culture, and 19 had positive blood 
cultures, accounting for 41%. Twenty-nine patients 
(63%) had positive vitreous cultures. It can be seen 
that the positivity rates of vitreous culture and PCR 
are the highest; thus, it is recommended to conduct 
vitreous culture and PCR detection simultaneously. 
There was no difference in the positive culture rate 
among vitreous culture, blood culture and PCR, but 
there were differences between vitreous culture and 
urine culture (P < 0.05). In addition, an auxiliary 
examination was helpful for detecting source lesions. 
Of the 128 patients, 61 (48%) underwent CT exami-
nation, 32 (25%) underwent MRI examination, and 73 
(57%) underwent ultrasound examination (diagnostic 
information is shown in Table 4).

Treatment and prognosis

There is little change in the main treatment method 
for endogenous infectious endophthalmitis; antibiotic 
therapy is necessary, and vitrectomy and enucleation 
are necessary for patients with severe eye involve-
ment. All patients received antimicrobial therapy, 
and 70% underwent surgery. Antimicrobial treatment 
is divided into two categories: systemic and local. 
Systemic drug use included intravenous antibiotics 
and oral antibiotics, mainly cefin (39%), vancomycin 
(22%), voriconazole (20%) and fluconazole (15%). 

Table 3  Concomitant systemic disease or past history

Concomitant systemic disease or past medi-
cal history

Details N = 128

Fever 43 (34%)
Diabetes 41 (32%)
Intravenous injection (including intravenous 

fluids)
19 (15%)

Cancer 14 (11%)
Liver abscess 13 (10%)
Klebsiella 12 (92%)
Pneumonia 12 (9%)
Cryptococcus aureus 2 (15%)
Nocardia 2 (15%)
Candida fungus 2 (15%)
Streptococcus bacteria 2 (15%)
Nephritis 3 (2%)
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Local administration mainly refers to the intravitreal 
injection of antibiotics. Vancomycin (73%), cefin 
(69%) and amphotericin (30%) were used.

In terms of surgical treatment, 70 patients (55%) 
underwent vitrectomy, 20 (16%) underwent enuclea-
tion or exenteration, and 14 (11%) underwent lens 
resection.

Endogenous infectious endophthalmitis has a 
poor prognosis, with a 1999 study [6] showing that 
even with aggressive treatment, only approximately 
40% of patients maintain vision (i.e., finger-count or 
better). In our study, detailed prognostic data were 
obtained for 88 patients and 102 eyes. Ten patients 
died, 36 eyes had permanent vision loss or loss of 

photosensory vision, 4 eyes achieved photosen-
sory vision, 5 eyes achieved manual vision, 6 eyes 
achieved finger count vision, 1 eye was restored to 
the healthy state, and 39 eyes had specific corrected 
vision information available. The mean logMAR was 
2.73, the median logMAR was 2.5, and 50% of eyes 
could reach the finger count level or above. The main 
reason for the poor prognosis is the low positive cul-
ture rate of pathogenic microorganisms, which leads 
to delayed diagnoses. The increase in visual prog-
nosis in recent years is directly related to empirical 
treatment (Fig. 1) [7–125].

In summary, endogenous infectious endophthalmi-
tis mostly occurs around the age of 50, and the male-
to-female ratio is 1.5:1. Klebsiella is the number one 
pathogenic organism. Diabetes mellitus is the most 
common comorbidity, followed by intravenous injec-
tion and liver abscess. Blood and body fluid cultures 
are used for diagnosis but have a low positive rate. 
In recent years, vitreous culture and PCR have been 
carried out, which has increased the positive rate. 
Despite aggressive treatment, only half of patients 
have a finger count or above visual acuity. Early diag-
nosis and early empiric treatment improve visual 
prognosis.

Discussion

Klebsiella was the most common pathogenic organ-
ism in the cases analysed; other pathogenic organisms 
included Streptococcus in 18 cases, Candida in 15 
cases, and Staphylococcus in 11 cases. More males 
than females were affected, and the right eye was 

Table 4  Diagnostic information

Feature Details (%)

Positive rate of microbial culture
 Blood culture 59
 Glucococcus aureus 90
 Streptococcus 76
 Klebsiella 70
 Vitreous body culture 68
 Staphylococcus 100
 Streptococcus 90
 Candida 70
 Klebsiella 70
 Urine culture 22

Auxiliary examination
 CT 48
 MRI 25
 Ultrasonography 57

Fig. 1  The prognosis of 
visual acuity in patients 
with endogenous infectious 
endophthalmitis
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involved more frequently than the left eye. A compre-
hensive analysis of the relationship between patho-
genic bacteria, sex and eyes showed that Klebsiella 
infection in males mainly occurs in the right eye. The 
most common concomitant systemic or preexisting 
conditions were fever and diabetes, followed by intra-
venous injection (including intravenous fluids), can-
cer, liver abscess, and pneumonia. The most common 
complaints were blurred vision, vitreal inflammation 
and opacity, eye pain, and conjunctival congestion. 
Among blood, vitreous, and urine culture, the posi-
tive culture rate was highest with vitreous culture; it 
is recommended to perform vitreous culture and PCR 
detection simultaneously to improve the detection 
rate. The mean logMAR was 2.73, the median log-
MAR was 2.5, and half of the eyes reached the level 
of finger count or above.

Compared with previous studies, advances 
in endogenous infectious endophthalmitis have 
focused on changes in pathogenic microorganisms. 
In addition, the methods of bacterial culture are 
more diversified, which improves the early diagno-
sis rate, so the prognosis is improved to some extent. 
But with limited antibiotic options, treatment has 
not changed. In terms of pathogenic microorgan-
isms, Kresloff et al. [126], the most common causes 
of bacterial endoophthalmitis were Streptococcus, 
S. aureus, and, in some studies, Bacillus cereus. 
The most common cause of fungal endophthalmitis 
is C. albicans. In our study, the most common path-
ogenic bacteria causing bacterial endophthalmitis 
was different, indicating that Klebsiella has become 
the main pathogenic bacteria involved in endog-
enous bacterial endophthalmitis. The pathogens 
involved in fungal endophthalmitis did not change, 
and Candida was still the most common. Other 
studies over the past decade have also shown that 
Klebsiella is the most common pathogen causing 
endogenous infectious endophthalmitis [3, 4]. Dia-
betes mellitus (32%) was the most common comor-
bidity in our patients, followed by intravenous injec-
tion, liver abscess, cancer and pneumonia. In terms 
of diagnostic methods, over a decade ago, the main 
methods relied on blood, urine, cerebrospinal fluid, 
wound culture and smears. In recent years, microor-
ganism culture methods have become more diverse. 
In addition to conventional culture methods such 
as blood culture, urine culture and vitreous culture, 
PCR, sputum culture and aqueous humour culture 

are also commonly used for identifying pathogenic 
bacteria. In terms of treatment, antibiotic therapy 
is necessary, and vitrectomy and enucleation are 
necessary for patients with severe eye involvement. 
All of the patients analysed were treated with anti-
biotics. Romero et al. [6] empirical broad-spectrum 
antibiotic therapy with vancomycin and aminogly-
cosides or third-generation cephalosporins was nec-
essary, and vancomycin and cephalosporin were 
the most commonly used antibiotics in our study. 
Because of the limited selectivity of antibiotics, 
the change in this respect is not obvious. Although 
inflammation can be improved with systemic or 
topical antibiotic treatment, these treatments are 
less effective. A 1999 study [6] showed that even 
with aggressive treatment, only approximately 40% 
of patients retain their vision (finger count or bet-
ter). In our literature study, the mean logMAR was 
2.73, the median logMAR was 2.5, and 50% of eyes 
reached the finger count level or above. The main 
reason for the low visual acuity prognosis is the 
low positive culture rate, which leads to delayed 
diagnoses. The increase in prognostic visual acu-
ity in recent years is directly related to empirical 
treatment.

In summary, our literature review on endogenous 
infectious endophthalmitis shows that positive cul-
ture of pathogenic bacteria plays an important role, 
and a low positive culture rate of microorganisms 
leads to delayed diagnosis and treatment to some 
extent, which we believe is a key factor for poor 
prognosis. It is suggested that during the diagnosis 
process, in addition to conventional culture meth-
ods such as blood culture, vitreous culture and urine 
culture, sputum culture, pus culture and PCR detec-
tion can be performed simultaneously to improve 
the positive culture rate and shorten the diagnosis 
time. In certain cases, a diagnosis can be made by 
experience, and the patient’s medical history should 
be comprehensively considered. Despite aggressive 
treatment, only approximately half of patients can 
see beyond the finger count. In the future, small-
molecule drugs could be developed with improved 
penetration and efficacy. With the advent of new 
antimicrobial agents, we can expect improved 
vision recovery in the near future.

Author contributions Xiaoli Liu contributed to the study 
conception, design and and obtain of funding. Material 



 Int Ophthalmol          (2024) 44:321 

1 3

  321  Page 8 of 13

Vol:. (1234567890)

preparation, data collection and analysis were performed by 
Mingjing Hu and Mingzhu Liu. The first draft of the manu-
script was written by Mingjing Hu and all authors commented 
on previous versions of the manuscript. All authors read and 
approved the final manuscript.

Funding This work was supported by National Natural Sci-
ence Foundation of China, Grant No. 82371043; Project of 
Outstanding Talents in Scientific and Technological Innovation 
and Entrepreneurship for Middle-aged and Young Scientists 
of Jilin Provincial Science and Technology Department, Grant 
No. 20240601014RC.

Data availability All of our data are included in this 
manuscript.

Declarations 

Conflict of interest The authors declare that they have no 
conflict of interest.

Ethical approval This is a retrospective review of published 
articles. No ethical approval was required.

References

 1. Bhende M, Karpe A, Arunachalam S, Therese KL, Bis-
was J (2017) Endogenous endophthalmitis due to Roseo-
monas mucosa presenting as a subretinal abscess. J 
Ophthalmic Inflamm Infect 7:5. https:// doi. org/ 10. 1186/ 
s12348- 017- 0123-6

 2. Regan KA, Radhakrishnan NS, Hammer JD, Wilson 
BD, Gadkowski LB, Iyer SSR (2020) Endogenous 
endophthalmitis: yield of the diagnostic evaluation. 
BMC Ophthalmol 20:138. https:// doi. org/ 10. 1186/ 
s12886- 020- 01418-9

 3. Pillai GS, Remadevi KK, Anilkumar V, Radhakrishnan 
N, Rasheed R, Ravindran GC (2020) Clinical profile and 
outcome of endogenous endophthalmitis at a quater-
nary referral centre in south India. Indian J Ophthalmol 
68:827–833. https:// doi. org/ 10. 4103/ ijo. IJO_ 948_ 19

 4. Cho H, Shin YU, Siegel NH, Yu HG, Sobrin L, Patel A 
et  al (2018) Endogenous endophthalmitis in the Ameri-
can and Korean population: an 8-year retrospective study. 
Ocul Immunol Inflamm 26:496–503. https:// doi. org/ 10. 
1080/ 09273 948. 2016. 11950 00

 5. Colenbrander A (2002) Preservation of vision or pre-
vention of blindness? Am J Ophthalmol 133:263–265. 
https:// doi. org/ 10. 1016/ s0002- 9394(01) 01314-9

 6. Romero CF, Rai MK, Lowder CY, Adal KA (1999) 
Endogenous endophthalmitis: case report and brief 
review. Am Fam Phys 60:510–514

 7. Oray M, Cebeci Z, Kir N, Turgut Ozturk B, Oksuz L, 
Tugal-Tutkun I (2017) Endogenous Brucella endoph-
thalmitis: a case report. Saudi J Ophthalmol Off J Saudi 
Ophthalmol Soc 31:106–108. https:// doi. org/ 10. 1016/j. 
sjopt. 2017. 03. 002

 8. Tanaka H, Nakashizuka H, Mizuno Y, Hattori T (2020) 
Endogenous endophthalmitis successfully treated with 
intravitreal povidone-iodine injection: a case report. 
BMC Ophthalmol 20:217. https:// doi. org/ 10. 1186/ 
s12886- 020- 01487-w

 9. Huang Y, Yuan R (2020) A case of bilateral endogenous 
endophthalmitis misdiagnosed as Purtscher’s retinopa-
thy. BMC Ophthalmol 20:131. https:// doi. org/ 10. 1186/ 
s12886- 020- 01399-9

 10. Hosseini SM, Ahmadabadi A, Tavousi SH, Rezaiyan MK 
(2017) Endogenous endophthalmitis after severe burn: a 
case report. J Ophthalmic Vis Res 12:228–231. https:// 
doi. org/ 10. 4103/ jovr. jovr_ 144_ 15

 11. Shirvani M, Hosseini S, Maalhagh M, Afarid M, Mirza-
Khanlooi A, Mohaghegh S (2019) Unilateral endogenous 
Candida endophthalmitis after extracorporeal shock wave 
lithotripsy for a renal stone in an immunocompetent 
woman: a case report. J Ophthalmic Inflamm Infect 9:5. 
https:// doi. org/ 10. 1186/ s12348- 019- 0172-0

 12. Páez Guillán EM, Macía-Rodríguez C, Villafranca AG, 
Martínez Rey MDC, Novo-Veleiro I (2020) Menigococ-
cal endophthalmitis: a rare cause of endogenous endoph-
thalmitis. IDCases 22:e00997. https:// doi. org/ 10. 1016/j. 
idcr. 2020. e00997

 13. Xu H, Fu B, Lu C, Xu L, Sun J (2018) Successful treat-
ment of endogenous endophthalmitis with extensive sub-
retinal abscess: a case report. BMC Ophthalmol 18:238. 
https:// doi. org/ 10. 1186/ s12886- 018- 0908-x

 14. Singh SR, Bhattacharyya A, Dogra MR, Singh R, Dogra 
M (2020) Endogenous endophthalmitis due to Staphylo-
coccus aureus in a lactating woman. Indian J Ophthalmol 
68:2595–2597. https:// doi. org/ 10. 4103/ ijo. IJO_ 740_ 20

 15. Duong T, Shahbazi S, Lee S (2018) Endogenous group 
A Streptococcal endophthalmitis in a healthy 42-year-old 
man: a case report. Perm J 22:17–081. https:// doi. org/ 10. 
7812/ tpp/ 17- 081

 16. Kurumkattil R, Trehan HS, Tandel K, Sharma VK, Dhar 
SK, Mahapatra T (2020) Endogenous endophthalmitis 
secondary to Burkholderia cepacia: a rare presentation. 
Indian J Ophthalmol 68:2283–2285. https:// doi. org/ 10. 
4103/ ijo. IJO_ 1648_ 19

 17. Giarmoukakis A, Blazaki S, Chalkia A, Plaka A, Bontzos 
G, Tsilimbaris M (2019) Endogenous endophthalmitis: 
a case of a presumed mixed intraocular opportunistic 
infection by a fungal species and cytomegalovirus. Rom J 
Ophthalmol 63:178–183

 18. Breazzano MP, Jonna G, Nathan NR, Nickols HH, Agar-
wal A (2019) Endogenous Serratia marcescens pano-
phthalmitis: a case series. Am J Ophthalmol Case Rep 
16:100531. https:// doi. org/ 10. 1016/j. ajoc. 2019. 100531

 19. Dogra M, Dhingra D, Sharma SP, Bansal R (2018) A 
rare case of Lecythophora endogenous endophthalmitis: 
diagnostic and therapeutic challenge. Indian J Ophthal-
mol 66:1203–1205. https:// doi. org/ 10. 4103/ ijo. IJO_ 181_ 
18

 20. Yi QY, Li WD, Chen LS, Bai ZS (2018) Unilateral 
endogenous fungal endophthalmitis after esophageal 
cancer surgery: a case report. BMC Infect Dis 18:671. 
https:// doi. org/ 10. 1186/ s12879- 018- 3607-6

 21. Gaskell KM, Williams G, Grant K, Lightman S, God-
bole G (2017) Listeria monocytogenes: a rare cause of 

https://doi.org/10.1186/s12348-017-0123-6
https://doi.org/10.1186/s12348-017-0123-6
https://doi.org/10.1186/s12886-020-01418-9
https://doi.org/10.1186/s12886-020-01418-9
https://doi.org/10.4103/ijo.IJO_948_19
https://doi.org/10.1080/09273948.2016.1195000
https://doi.org/10.1080/09273948.2016.1195000
https://doi.org/10.1016/s0002-9394(01)01314-9
https://doi.org/10.1016/j.sjopt.2017.03.002
https://doi.org/10.1016/j.sjopt.2017.03.002
https://doi.org/10.1186/s12886-020-01487-w
https://doi.org/10.1186/s12886-020-01487-w
https://doi.org/10.1186/s12886-020-01399-9
https://doi.org/10.1186/s12886-020-01399-9
https://doi.org/10.4103/jovr.jovr_144_15
https://doi.org/10.4103/jovr.jovr_144_15
https://doi.org/10.1186/s12348-019-0172-0
https://doi.org/10.1016/j.idcr.2020.e00997
https://doi.org/10.1016/j.idcr.2020.e00997
https://doi.org/10.1186/s12886-018-0908-x
https://doi.org/10.4103/ijo.IJO_740_20
https://doi.org/10.7812/tpp/17-081
https://doi.org/10.7812/tpp/17-081
https://doi.org/10.4103/ijo.IJO_1648_19
https://doi.org/10.4103/ijo.IJO_1648_19
https://doi.org/10.1016/j.ajoc.2019.100531
https://doi.org/10.4103/ijo.IJO_181_18
https://doi.org/10.4103/ijo.IJO_181_18
https://doi.org/10.1186/s12879-018-3607-6


Int Ophthalmol          (2024) 44:321  

1 3

Page 9 of 13   321 

Vol.: (0123456789)

endophthalmitis, a case report. IDCases 8:45–46. https:// 
doi. org/ 10. 1016/j. idcr. 2017. 03. 004

 22. Zhao B, Hu R, Gong L, Wang X, Zhu Y, Wu G (2021) 
Pyogenic liver abscess and endogenous endophthalmitis 
due to K64-ST1764 Hypervirulent Klebsiella pneumo-
niae: a case report. Infect Drug Resist 14:71–77. https:// 
doi. org/ 10. 2147/ idr. s2890 88

 23. Kishore K, McGowan DS, Chatterjee T, Hassanzadeh B 
(2020) A case of bilateral endogenous Candida dublin-
iensis endophthalmitis treated with aggressive local and 
systemic therapy. Case Rep Ophthalmol 11:561–573. 
https:// doi. org/ 10. 1159/ 00051 0500

 24. Xu M, Li A, Kong H, Zhang W, Chen H, Fu Y et  al 
(2018) Endogenous endophthalmitis caused by a multid-
rug-resistant hypervirulent Klebsiella pneumoniae strain 
belonging to a novel single locus variant of ST23: first 
case report in China. BMC Infect Dis 18:669. https:// doi. 
org/ 10. 1186/ s12879- 018- 3543-5

 25. Gutierrez-Velez M, Hoang A, Weinstein J, Harkins K, 
Shah R (2020) Endogenous Exophiala dermatitidis 
endophthalmitis. Am J Ophthalmol Case Rep 19:100774. 
https:// doi. org/ 10. 1016/j. ajoc. 2020. 100774

 26. Yadav HM, Thomas B, Thampy C, Panaknti TK (2017) 
Management of a case of Candida albicans endogenous 
endophthalmitis with intravitreal caspofungin. Indian J 
Ophthalmol 65:529–531. https:// doi. org/ 10. 4103/ ijo. IJO_ 
781_ 16

 27. Mohd-Ilham I, Zulkifli M, Yaakub M, Muda R, Shatriah 
I (2019) A case of a large sub-retinal abscess secondary 
to Klebsiella pneumoniae endophthalmitis in a pyelone-
phritis patient. Cureus 11:e4656. https:// doi. org/ 10. 7759/ 
cureus. 4656

 28. Manoharan V, Sanghvi C (2019) A case of endogenous 
endophthalmitis with subretinal abscess secondary to 
splenic abscess. JRSM Open 10:2054270419830692. 
https:// doi. org/ 10. 1177/ 20542 70419 830692

 29. Inn FX, Md Noh UK, Jasman MH (2017) Endogenous 
endophthalmitis as a septic complication posturetero-
scope candiduria. Urol Ann 9:83–85. https:// doi. org/ 10. 
4103/ 0974- 7796. 198902

 30. Aoyama Y, Oba Y, Hoshide S, Arai Y, Komori T, Kabu-
toya T et al (2019) The early diagnosis of endophthalmi-
tis due to group B Streptococcus infective endocarditis 
and its clinical course: a case report and literature review. 
Intern Med (Tokyo Jpn) 58:1295–1299. https:// doi. org/ 
10. 2169/ inter nalme dicine. 2232- 18

 31. Abu Talib DN, Yong MH, Nasaruddin RA, Che-Hamzah 
J, Bastion MC (2021) Chronic endogenous fungal 
endophthalmitis: diagnostic and treatment challenges: 
a case report. Medicine 100:e25459. https:// doi. org/ 10. 
1097/ md. 00000 00000 025459

 32. Doshi S, Pathengay A, Hegde S, Panchal B (2019) Can 
cryotherapy be used as an adjunct in select cases of recal-
citrant endophthalmitis?—A case report. Indian J Oph-
thalmol 67:1894–1896. https:// doi. org/ 10. 4103/ ijo. IJO_ 
259_ 19

 33. Milligan AL, Gruener AM, Milligan ID, O’Hara GA, 
Stanford MR (2017) Isolated endogenous Fusarium 
endophthalmitis in an immunocompetent adult after 
a thorn prick to the hand. Am J Ophthalmol Case Rep 
6:45–47. https:// doi. org/ 10. 1016/j. ajoc. 2016. 12. 017

 34. Kimura D, Sato T, Suzuki H, Kohmoto R, Fukumoto M, 
Tajiri K et  al (2017) A case of rhegmatogenous retinal 
detachment at late stage following endogenous bacte-
rial endophthalmitis. Case Rep Ophthalmol 8:334–340. 
https:// doi. org/ 10. 1159/ 00047 7160

 35. Cao Y, Fan Y, Wang Y, Liu X, Xie W (2021) Acute-on-
chronic liver failure in a patient with Candida endoph-
thalmitis: a case report. J Clin Transl Hepatol 9:447–51. 
https:// doi. org/ 10. 14218/ jcth. 2020. 00092

 36. Shirvani M, Hosseini S, Maalhagh M, Mohaghegh S 
(2019) Endogenous Candida endophthalmitis as a rare 
complication of trans-urethral lithotripsy in a healthy 
woman: a case report. Turk J Ophthalmol 49:294–296. 
https:// doi. org/ 10. 4274/ tjo. galen os. 2019. 02328

 37. Hoopes H, Cloutier N (2021) A case of endogenous 
endophthalmitis after a mild dental infection. J Am Coll 
Emerg Physicians Open 2:e12557. https:// doi. org/ 10. 
1002/ emp2. 12557

 38. Trehan H, Kaushik J, Jain VK, Parihar JK, Avasthi A 
(2017) Endogenous Nocardial endophthalmitis in an 
immunosuppressed patient: a serious warning of an 
underlying life threatening and blinding disorder. J Oph-
thalmic Vis Res 12:113–116. https:// doi. org/ 10. 4103/ 
2008- 322x. 200172

 39. Choukrani H, Maaroufi A, Ould Mohamed Sidi B, Ben-
nouna MG, Drighil A, Habbal R (2021) Infective endo-
carditis secondary to coagulase-negative staphylococcus 
revealed by endogenous endophthalmitis: case report. 
Ann Med Surg 70:102788. https:// doi. org/ 10. 1016/j. 
amsu. 2021. 102788

 40. Luong PM, Kalpakian B, Jaeger LJ, Lahey T, Chap-
man CB, Zegans ME (2017) Rhodotorula endogenous 
endophthalmitis: a novel harbinger of the injection drug 
epidemic in the United States. Case Rep Infect Dis 
2017:9686353. https:// doi. org/ 10. 1155/ 2017/ 96863 53

 41. Joseph J, Sharma S, Narayanan R (2018) Endogenous 
Cryptococcus neoformans endophthalmitis with subreti-
nal abscess in a HIV-infected man. Indian J Ophthalmol 
66:1015–1017. https:// doi. org/ 10. 4103/ ijo. IJO_ 60_ 18

 42. Kumar R, Bansal V, Halder V, Chakraborty NS, Gourav 
KP (2021) An unusual case report of mitral valve appa-
ratus sparing left atrial appendage vegetation present-
ing as endogenous endophthalmitis. Egypt Heart J Off 
Bull Egypt Soc Cardiol 73:52. https:// doi. org/ 10. 1186/ 
s43044- 021- 00176-3

 43. Gagnon S, Saab M (2020) Endogenous Nocardial 
endophthalmitis misdiagnosed as giant cell arteritis. Int 
Med Case Rep J 13:597–601. https:// doi. org/ 10. 2147/ 
imcrj. s2773 65

 44. Danapal P, Mustapha M, Abdul Malek NS, Yeak J, 
Qamarruddin FA (2021) Case series on endogenous 
Klebsiella pneumoniae endophthalmitis: more than 
meets the eye. Cureus 13:e15929. https:// doi. org/ 10. 
7759/ cureus. 15929

 45. Haider AA, Gallagher JR, Johnson JS, Benevento JD 
(2020) Intravitreal voriconazole for the treatment of 
Cryptococcus neoformans endogenous endophthalmitis. 
Ochsner J 20:319–22

 46. Al-Khersan H, Pirakitikulr N, Kalavar M, Clauss K, 
Patel NA, Yannuzzi NA et  al (2021) Primary eviscera-
tion for neonatal endogenous endophthalmitis: a report of 

https://doi.org/10.1016/j.idcr.2017.03.004
https://doi.org/10.1016/j.idcr.2017.03.004
https://doi.org/10.2147/idr.s289088
https://doi.org/10.2147/idr.s289088
https://doi.org/10.1159/000510500
https://doi.org/10.1186/s12879-018-3543-5
https://doi.org/10.1186/s12879-018-3543-5
https://doi.org/10.1016/j.ajoc.2020.100774
https://doi.org/10.4103/ijo.IJO_781_16
https://doi.org/10.4103/ijo.IJO_781_16
https://doi.org/10.7759/cureus.4656
https://doi.org/10.7759/cureus.4656
https://doi.org/10.1177/2054270419830692
https://doi.org/10.4103/0974-7796.198902
https://doi.org/10.4103/0974-7796.198902
https://doi.org/10.2169/internalmedicine.2232-18
https://doi.org/10.2169/internalmedicine.2232-18
https://doi.org/10.1097/md.0000000000025459
https://doi.org/10.1097/md.0000000000025459
https://doi.org/10.4103/ijo.IJO_259_19
https://doi.org/10.4103/ijo.IJO_259_19
https://doi.org/10.1016/j.ajoc.2016.12.017
https://doi.org/10.1159/000477160
https://doi.org/10.14218/jcth.2020.00092
https://doi.org/10.4274/tjo.galenos.2019.02328
https://doi.org/10.1002/emp2.12557
https://doi.org/10.1002/emp2.12557
https://doi.org/10.4103/2008-322x.200172
https://doi.org/10.4103/2008-322x.200172
https://doi.org/10.1016/j.amsu.2021.102788
https://doi.org/10.1016/j.amsu.2021.102788
https://doi.org/10.1155/2017/9686353
https://doi.org/10.4103/ijo.IJO_60_18
https://doi.org/10.1186/s43044-021-00176-3
https://doi.org/10.1186/s43044-021-00176-3
https://doi.org/10.2147/imcrj.s277365
https://doi.org/10.2147/imcrj.s277365
https://doi.org/10.7759/cureus.15929
https://doi.org/10.7759/cureus.15929


 Int Ophthalmol          (2024) 44:321 

1 3

  321  Page 10 of 13

Vol:. (1234567890)

two cases. Am J Ophthal Case Rep 22:101081. https:// 
doi. org/ 10. 1016/j. ajoc. 2021. 101081

 47. Kamath SD, Sharma B, Laik JK, Kumar M, Sunder A 
(2021) Case report of a saga of post-COVID-19 com-
plications. Cureus 13:e16247. https:// doi. org/ 10. 7759/ 
cureus. 16247

 48. Xu H, Fu B, Xu L, Sun J (2018) Disseminated Nocar-
diosis with subretinal abscess in a patient with nephrotic 
syndrome-a case report. BMC Ophthalmol 18:234. 
https:// doi. org/ 10. 1186/ s12886- 018- 0883-2

 49. Ryan L, Higgins G, Doyle M (2017) Aeromonas species 
endogenous endophthalmitis. JMM Case Rep 4:e005094. 
https:// doi. org/ 10. 1099/ jmmcr.0. 005094

 50. Reddy AJ, Tak N, Martel JB (2021) Case study of endog-
enous Streptococcal endophthalmitis in the critical care 
setting. Cureus 13:e16192. https:// doi. org/ 10. 7759/ 
cureus. 16192

 51. Rota N, Danese C, Menchini F, Pignatto S, Peghin M, 
Bassetti M et al (2019) Fungal endogenous endophthal-
mitis secondary to magnusiomyces capitatus. Case Rep 
Ophthalmol 10:292–298. https:// doi. org/ 10. 1159/ 00050 
2412

 52. Lewis CY, Zegans ME, Batra NN, Jordan KL (2021) 
Sequential endogenous endophthalmitis, fungal keratitis, 
bacteremia and vertebral osteomyelitis in a person who 
injects drugs. Am J Ophthalmol Case Rep 23:101140. 
https:// doi. org/ 10. 1016/j. ajoc. 2021. 101140

 53. Sim YR, Lee YJ, Park SW, Kim SH, Choi JH, Choi JY 
et  al (2017) Infective endocarditis presenting as endog-
enous endophthalmitis secondary to Streptococcus aga-
lactiae in a healthy adult: case reports and literature 
review. Infect Chemother 49:286–292. https:// doi. org/ 10. 
3947/ ic. 2017. 49.4. 286

 54. Breazzano MP, Tooley AA, Godfrey KJ, Iacob CE, Yan-
nuzzi NA, Flynn HW (2020) Candida auris and endog-
enous panophthalmitis: clinical and histopathological 
features. Am J Ophthalmol Case Rep 19:100738. https:// 
doi. org/ 10. 1016/j. ajoc. 2020. 100738

 55. Aguirre LE, Zamora Gonzalez RA, Barreto-Coelho P, 
Yannuzzi NA, Taldone SN (2020) Endogenous endoph-
thalmitis heralding central nervous system involvement 
by Nocardia farcinica. Cureus 12:e9896. https:// doi. org/ 
10. 7759/ cureus. 9896

 56. Karkhur S, Afridi R, Menia N, Gupta N, Nguyen QD, 
Dogra M et  al (2020) Posterior hypopyon in fungal 
endogenous endophthalmitis secondary to presumably 
contaminated dextrose infusion. Am J Ophthalmol Case 
Rep 18:100681. https:// doi. org/ 10. 1016/j. ajoc. 2020. 
100681

 57. Mishra A, Giri S, Rauniyar R, Poudel S, Nepal AS, 
Chaudhary G et  al (2021) Endogenous endophthalmitis 
and multifocal brain abscess-an interesting case. Clin 
Case Rep 9:e04913. https:// doi. org/ 10. 1002/ ccr3. 4913

 58. Martinez CE, Allen JB, Davidorf FH, Cebulla CM 
(2017) Endogenous endophthalmitis and osteomyeli-
tis associated with interleukin 17 inhibitor treatment 
for psoriasis in a patient with diabetes. BMJ Case Rep. 
https:// doi. org/ 10. 1136/ bcr- 2017- 219296

 59. Haruta M, Yoshida Y, Yamakawa R (2017) Pediatric 
endogenous Haemophilus influenzae endophthalmitis 

with presumed hyposplenism. Int Med Case Rep J 10:7–
9. https:// doi. org/ 10. 2147/ imcrj. s1235 24

 60. Lim SW, Sung Y, Kwon HJ, Song WK (2020) Endog-
enous endophthalmitis associated with liver abscess suc-
cessfully treated with vitrectomy and intravitreal empiri-
cal antibiotics injections. Case Rep Ophthalmol Med 
2020:8165216. https:// doi. org/ 10. 1155/ 2020/ 81652 16

 61. Castle G, Heath G (2020) Endogenous Klebsiella 
endophthalmitis as the presentation of both Klebsiella 
liver abscess and underlying anti-IFN-3 autoimmunity. 
Access Microbiol 2:acmi000164. https:// doi. org/ 10. 1099/ 
acmi.0. 000164

 62. Fujita M, Takahashi A, Imaizumi H, Hayashi M, Okai K, 
Abe K et al (2019) Endogenous endophthalmitis associ-
ated with pyogenic liver abscess caused by Klebsiella 
pneumoniae. Int Med (Tokyo Jpn) 58:2507–2514. https:// 
doi. org/ 10. 2169/ inter nalme dicine. 2684- 19

 63. Crane AB, Abreu Diaz MC, Jiang Y, Pergament KM 
(2021) Rare case of endogenous Klebsiella endoph-
thalmitis associated with emphysematous prostatitis 
in a patient with diabetes, cirrhosis and COVID-19. 
BMJ Case Rep 14:e240425. https:// doi. org/ 10. 1136/ 
bcr- 2020- 240425

 64. Rayanakorn A, Katip W, Lee LH, Oberdorfer P (2019) 
Endophthalmitis with bilateral deafness from dis-
seminated Streptococcus suis infection. BMJ Case Rep 
12:e228501. https:// doi. org/ 10. 1136/ bcr- 2018- 228501

 65. Hassanin FF, Elkhamary S, Al Thaqib R, Strianese D 
(2021) A case of Escherichia coli endogenous panoph-
thalmitis and orbital cellulitis with normal workup for 
primary focus. Cureus 13:e15103. https:// doi. org/ 10. 
7759/ cureus. 15103

 66. Baekby M, Hegedüs N, Sandahl TD, Krogfelt KA, 
Struve C (2018) Hypervirulent Klebsiella pneumoniae 
K1 liver abscess and endogenous endophthalmitis in a 
Caucasian man. Clin Case Rep 6:1618–1623. https:// doi. 
org/ 10. 1002/ ccr3. 1696

 67. Zafar S, Siddiqui MAR (2018) Sub-retinal abscess as 
presenting feature of endogenous Candida endophthal-
mitis. BMC Res Notes 11:598. https:// doi. org/ 10. 1186/ 
s13104- 018- 3682-1

 68. Silvarajoo S, Jan Bond C, Zunaina E (2021) The unre-
lenting non-sporulating hyphae. Cureus 13:e15176. 
https:// doi. org/ 10. 7759/ cureus. 15176

 69. Sugantheran J, Zunaina E, Md Kasim WM, Talib N 
(2021) Invasive Klebsiella syndrome with coexisting fun-
gal endophthalmitis. Malays Fam Phys Off J Acad Fam 
Phys Malays 16:94–7. https:// doi. org/ 10. 51866/ cr1100

 70. Sangave A, Komati R, Weinmann A, Samuel L, Desai U 
(2017) Crystalline lens dislocation secondary to bacte-
rial endogenous endophthalmitis. Am J Ophthalmol Case 
Rep 7:149–152. https:// doi. org/ 10. 1016/j. ajoc. 2017. 07. 
004

 71. Bouhout S, Lacourse M, Labbé AC, Aubin MJ (2021) A 
rare presentation of Klebsiella pneumoniae endogenous 
panophthalmitis with optic neuritis and orbital cellu-
litis from a urinary tract infection. IDCases 26:e01289. 
https:// doi. org/ 10. 1016/j. idcr. 2021. e01289

 72. Pillsbury MM, Geha RM, Edson RS (2019) Sticky 
business: a syndrome of mucoid bacterial spread. 

https://doi.org/10.1016/j.ajoc.2021.101081
https://doi.org/10.1016/j.ajoc.2021.101081
https://doi.org/10.7759/cureus.16247
https://doi.org/10.7759/cureus.16247
https://doi.org/10.1186/s12886-018-0883-2
https://doi.org/10.1099/jmmcr.0.005094
https://doi.org/10.7759/cureus.16192
https://doi.org/10.7759/cureus.16192
https://doi.org/10.1159/000502412
https://doi.org/10.1159/000502412
https://doi.org/10.1016/j.ajoc.2021.101140
https://doi.org/10.3947/ic.2017.49.4.286
https://doi.org/10.3947/ic.2017.49.4.286
https://doi.org/10.1016/j.ajoc.2020.100738
https://doi.org/10.1016/j.ajoc.2020.100738
https://doi.org/10.7759/cureus.9896
https://doi.org/10.7759/cureus.9896
https://doi.org/10.1016/j.ajoc.2020.100681
https://doi.org/10.1016/j.ajoc.2020.100681
https://doi.org/10.1002/ccr3.4913
https://doi.org/10.1136/bcr-2017-219296
https://doi.org/10.2147/imcrj.s123524
https://doi.org/10.1155/2020/8165216
https://doi.org/10.1099/acmi.0.000164
https://doi.org/10.1099/acmi.0.000164
https://doi.org/10.2169/internalmedicine.2684-19
https://doi.org/10.2169/internalmedicine.2684-19
https://doi.org/10.1136/bcr-2020-240425
https://doi.org/10.1136/bcr-2020-240425
https://doi.org/10.1136/bcr-2018-228501
https://doi.org/10.7759/cureus.15103
https://doi.org/10.7759/cureus.15103
https://doi.org/10.1002/ccr3.1696
https://doi.org/10.1002/ccr3.1696
https://doi.org/10.1186/s13104-018-3682-1
https://doi.org/10.1186/s13104-018-3682-1
https://doi.org/10.7759/cureus.15176
https://doi.org/10.51866/cr1100
https://doi.org/10.1016/j.ajoc.2017.07.004
https://doi.org/10.1016/j.ajoc.2017.07.004
https://doi.org/10.1016/j.idcr.2021.e01289


Int Ophthalmol          (2024) 44:321  

1 3

Page 11 of 13   321 

Vol.: (0123456789)

BMJ Case Rep 12:e226956. https:// doi. org/ 10. 1136/ 
bcr- 2018- 226956

 73. Woytanowski JR, Hakim N, Deering C, Schultz S (2017) 
A case of invasive pneumococcal infection with sep-
tic shock and rare complications. Case Rep Crit Care 
1:9503654. https:// doi. org/ 10. 1155/ 2017/ 95036 54

 74. Raevis JJ, Shaik N, Tseng J (2018) Intravenous drug use-
associated Scopulariopsis endophthalmitis treated with 
systemic and intravitreal voriconazole. Case Rep Oph-
thalmol 9:37–42. https:// doi. org/ 10. 1159/ 00048 5552

 75. Mak CY, Sin HP, Chan VC, Young A (2018) Klebsiella 
endophthalmitis as the herald of occult colorectal cancer. 
BMJ Case Rep. https:// doi. org/ 10. 1136/ bcr- 2017- 223400

 76. Kamau E, Allyn PR, Beaird OE, Ward KW, Kwan N, 
Garner OB et  al (2021) Endogenous endophthalmitis 
caused by ST66-K2 Hypervirulent Klebsiella pneumo-
niae, United States. Emerg Infect Dis 27:2215–2218. 
https:// doi. org/ 10. 3201/ eid27 08. 210234

 77. Villasmil RJ, Lattanzio N, Burns K, Alkayali T (2021) 
More than meets the eye: infective endocarditis present-
ing as endogenous endophthalmitis. Cureus 13:e14745. 
https:// doi. org/ 10. 7759/ cureus. 14745

 78. Harvey JP (2018) Endogenous bacterial endophthal-
mitis and subretinal abscess complicating diabetic 
ketoacidosis. BMJ Case Rep. https:// doi. org/ 10. 1136/ 
bcr- 2018- 227025

 79. Kim SJ, Chu ST, Lee KS, Nam SW, Choi JK, Chung 
JW et  al (2018) Metastatic endophthalmitis and thy-
roid abscess complicating Klebsiella pneumoniae liver 
abscess. Clin Mol Hepatol 24:88–91. https:// doi. org/ 10. 
3350/ cmh. 2016. 0066

 80. Hassanin F, Khawjah D, Elkhamary S, Al Hussain H 
(2021) Renal abscesses and endogenous endophthalmitis 
due to hypermucoviscous hypervirulent Klebsiella pneu-
moniae (HVKP). IDCases 24:e01130. https:// doi. org/ 10. 
1016/j. idcr. 2021. e01130

 81. Okimoto T, Tsubata Y, Nakao M, Isobe T (2019) Dis-
seminated nocardiosis initially manifesting as visual field 
defects. Int Med (Tokyo Jpn) 58:623–624. https:// doi. 
org/ 10. 2169/ inter nalme dicine. 1601- 18

 82. Dogra M, Sharma M, Katoch D, Dogra M (2018) Man-
agement of multi drug resistant endogenous Klebsiella 
pneumoniae endophthalmitis with intravitreal and sys-
temic colistin. Indian J Ophthalmol 66:596–597. https:// 
doi. org/ 10. 4103/ ijo. IJO_ 809_ 17

 83. Lin CJ, Chen WL, Lin JM, Tien PT, Tsai YY (2017) 
Endogenous endophthalmitis caused by Cryptococcus 
neoformans Var. Gattii mimicking choroidal tumor: from 
positron-emission tomography/computed tomography to 
histopathology. Indian J Ophthalmol 65:526–528. https:// 
doi. org/ 10. 4103/ ijo. IJO_ 543_ 16

 84. Yung L, Rashid M, Bräu N (2019) Group C Streptococ-
cus dysgalactiae subsp. Equisimilis (SDSE) endocar-
ditis with endogenous endophthalmitis and aortic root 
abscess. IDCases 15:e00513. https:// doi. org/ 10. 1016/j. 
idcr. 2019. e00513

 85. Zungu T, Mdala S, Manda C, Kayange P (2020) Ocular 
infection from Staphylococcus aureus bacteraemia in a 
sero-positive HIV patient from Queen Elizabeth Central 
Hospital, Blantyre, Malawi. Malawi Med J J Med Assoc 

Malawi 32:232–234. https:// doi. org/ 10. 4314/ mmj. v32i4. 
10

 86. Dogra M, Akella M, Dogra MR, Gupta A (2018) Pre-
sumably contaminated intravenous infusion-induced 
Aspergillus terreus endogenous endophthalmitis pre-
senting with posterior hypopyon. Indian J Ophthalmol 
66:593–595. https:// doi. org/ 10. 4103/ ijo. IJO_ 695_ 17

 87. Prajapati R, Newton P, Ahmad S, Kelly SP (2018) Acute 
subretinal abscess in Staphylococcus aureus septicaemia 
with endophthalmitis showcased by multimodal reti-
nal imaging and with 2-year follow-up. BMJ Case Rep. 
https:// doi. org/ 10. 1136/ bcr- 2018- 227288

 88. Cho AR, Kim JG (2017) Bilateral branch occlusive reti-
nal vasculitis induced by septic embolism in endogenous 
Klebsiella endophthalmitis. Korean J Ophthalmol KJO 
31:175–176. https:// doi. org/ 10. 3341/ kjo. 2017. 31.2. 175

 89. Richardson KM, Chen KS, Goubeaux DL, Atkinson CS, 
Poulose A, Woods G et al (2019) A 16-year-old girl with 
eye pain. J Pediatr Inf Dis Soc 8:77–79. https:// doi. org/ 
10. 1093/ jpids/ piy037

 90. Haider AS, Manku H, McCluskey P (2018) Gas gan-
grene of the eye: endogenous Clostridium perfringens 
endophthalmitis. Med J Aust 208:64. https:// doi. org/ 10. 
5694/ mja17. 00366

 91. Suhan D, Kolavali RR, Kelgaonkar A (2021) Sieve-like 
preretinal exudates in Stenotrophomonas maltophilia 
endogenous endophthalmitis. BMJ Case Rep. https:// doi. 
org/ 10. 1136/ bcr- 2021- 244392

 92. Imai K, Tarumoto N, Tachibana H, Hanabusa A, Sakai J, 
Yokota K et al (2020) Endogenous endophthalmitis sec-
ondary to septic arthritis caused by group A Streptococ-
cus infection: a case report and literature review. J Infect 
Chemother Off J Jpn Soc Chemother 26:128–131. https:// 
doi. org/ 10. 1016/j. jiac. 2019. 06. 008

 93. Shah V, Garg A, Stanford M (2018) Endogenous menin-
gococcal endophthalmitis with isolated joint involvement 
in immunocompetent adults. Ocul Immunol Inflamm 
26:523–526. https:// doi. org/ 10. 1080/ 09273 948. 2017. 
13060 84

 94. Hagiya H, Semba T, Morimoto T, Yamamoto N, Yoshida 
H, Tomono K (2018) Panophthalmitis caused by Strep-
tococcus dysgalactiae subsp. Equisimilis: a case report 
and literature review. J Infect Chemother Off J Jpn Soc 
Chemother 24:936–940. https:// doi. org/ 10. 1016/j. jiac. 
2018. 04. 012

 95. Patel SN, Kim SJ (2018) White retinal lesions in a 
patient with leukemia. JAMA ophthalmol 136:301–302. 
https:// doi. org/ 10. 1001/ jamao phtha lmol. 2017. 4333

 96. Friedman DZ, Chesdachai S, Shweta F, Mahmood M 
(2021) Enterococcus gallinarum endophthalmitis and 
meningitis in an allogeneic hematopoietic stem cell 
transplant patient: a case report and literature review. J 
Assoc Med Microbiol Infect Dis Can 6:313–8. https:// 
doi. org/ 10. 3138/ jammi- 2021- 0016

 97. Chiu YY, Chen YH, Hsiao HH, Du JS (2021) A rare 
patient with primary endogenous Aspergillus endoph-
thalmitis. J Microbiol Immunol Infect 54:538–9. https:// 
doi. org/ 10. 1016/j. jmii. 2020. 12. 014

 98. David M, Pouncey AL, Kerwat R, Habal S (2021) Kleb-
siella pneumoniae liver abscess with endophthalmitis in a 

https://doi.org/10.1136/bcr-2018-226956
https://doi.org/10.1136/bcr-2018-226956
https://doi.org/10.1155/2017/9503654
https://doi.org/10.1159/000485552
https://doi.org/10.1136/bcr-2017-223400
https://doi.org/10.3201/eid2708.210234
https://doi.org/10.7759/cureus.14745
https://doi.org/10.1136/bcr-2018-227025
https://doi.org/10.1136/bcr-2018-227025
https://doi.org/10.3350/cmh.2016.0066
https://doi.org/10.3350/cmh.2016.0066
https://doi.org/10.1016/j.idcr.2021.e01130
https://doi.org/10.1016/j.idcr.2021.e01130
https://doi.org/10.2169/internalmedicine.1601-18
https://doi.org/10.2169/internalmedicine.1601-18
https://doi.org/10.4103/ijo.IJO_809_17
https://doi.org/10.4103/ijo.IJO_809_17
https://doi.org/10.4103/ijo.IJO_543_16
https://doi.org/10.4103/ijo.IJO_543_16
https://doi.org/10.1016/j.idcr.2019.e00513
https://doi.org/10.1016/j.idcr.2019.e00513
https://doi.org/10.4314/mmj.v32i4.10
https://doi.org/10.4314/mmj.v32i4.10
https://doi.org/10.4103/ijo.IJO_695_17
https://doi.org/10.1136/bcr-2018-227288
https://doi.org/10.3341/kjo.2017.31.2.175
https://doi.org/10.1093/jpids/piy037
https://doi.org/10.1093/jpids/piy037
https://doi.org/10.5694/mja17.00366
https://doi.org/10.5694/mja17.00366
https://doi.org/10.1136/bcr-2021-244392
https://doi.org/10.1136/bcr-2021-244392
https://doi.org/10.1016/j.jiac.2019.06.008
https://doi.org/10.1016/j.jiac.2019.06.008
https://doi.org/10.1080/09273948.2017.1306084
https://doi.org/10.1080/09273948.2017.1306084
https://doi.org/10.1016/j.jiac.2018.04.012
https://doi.org/10.1016/j.jiac.2018.04.012
https://doi.org/10.1001/jamaophthalmol.2017.4333
https://doi.org/10.3138/jammi-2021-0016
https://doi.org/10.3138/jammi-2021-0016
https://doi.org/10.1016/j.jmii.2020.12.014
https://doi.org/10.1016/j.jmii.2020.12.014


 Int Ophthalmol          (2024) 44:321 

1 3

  321  Page 12 of 13

Vol:. (1234567890)

diabetic man with gallstones. BMJ Case Rep 14:e239835. 
https:// doi. org/ 10. 1136/ bcr- 2020- 239835

 99. O’Bryhim BE, Harocopos GJ, Rajagopal R, Schwartz 
DJ, Lee AR (2023) Endogenous endophthalmitis caused 
by group B Streptococcus in a healthy, term neonate. 
Retin Cases Brief Rep 17:191–194. https:// doi. org/ 10. 
1097/ icb. 00000 00000 001127

 100. Pasula S, Trivedi V, Loshe E, Chandrasekar P (2021) 
Serratia marcescens infection-associated loss of vision: 
a case report in a patient with a history of intravenous 
drug use. Am J Case Rep 22:e929116. https:// doi. org/ 10. 
12659/ ajcr. 929116

 101. Vendramin I, Peghin M, Graziano E, Bassetti M, Tioni 
C, Sut D et al (2020) Saprochaete capitata aortitis in an 
immunocomopetent patient after myocardial revasculari-
zation. Cardiovasc Pathol Off J Soc Cardiovasc Pathol 
48:107223. https:// doi. org/ 10. 1016/j. carpa th. 2020. 
107223

 102. Yaghoubi GH, Abedi F, Ziaee M, Norouzpour A (2019) 
Tuberculosis: a cunning disease presenting with endoper-
icarditis-associated bilateral uveitis. Turk J Ophthalmol 
49:361–363. https:// doi. org/ 10. 4274/ tjo. galen os. 2019. 
55889

 103. Kutner A, Aldrich M, Patel S, Kang JJ, Amin B, Mann R 
et al (2018) Acanthamoeba endophthalmitis during treat-
ment for cutaneous disease in a renal transplant patient. 
Transpl Infect Dis Off J Transpl Soc 20:e12843. https:// 
doi. org/ 10. 1111/ tid. 12843

 104. Yamamoto S, Ikeda M, Fujimoto F, Okamoto K, Waka-
bayashi Y, Sato T et al (2018) Bilateral Candida endoph-
thalmitis accompanying Candida lusitaniae bloodstream 
infection: a case report. J Infect Chemother Off J Jpn Soc 
Chemother 24:147–149. https:// doi. org/ 10. 1016/j. jiac. 
2017. 10. 002

 105. Rizzello I, Castagnetti F, Toschi PG, Bertaccini P, Pri-
mavera L, Paolucci M et al (2018) Successful treatment 
of bilateral endogenous Fusarium solani endophthalmitis 
in a patient with acute lymphocytic leukaemia. Mycoses 
61:53–60. https:// doi. org/ 10. 1111/ myc. 12697

 106. Gavino C, Mellinghoff S, Cornely OA, Landekic M, Le 
C, Langelier M et al (2018) Novel bi-allelic splice muta-
tions in CARD9 causing adult-onset Candida endoph-
thalmitis. Mycoses 61:61–65. https:// doi. org/ 10. 1111/ 
myc. 12701

 107. Rocco JM, Benson MK (2018) Aspergillus aortitis in an 
immunocompetent patient presenting with acute endoph-
thalmitis. Infect Dis Rep 10:7750. https:// doi. org/ 10. 
4081/ idr. 2018. 7750

 108. Bhavsar MM, Devarajan TV, Nembi PS, Ramakrishnan 
N, Mani AK (2017) Metastatic endogenous endoph-
thalmitis: a rare presentation with methicillin-resistant 
Staphylococcus aureus prostatic abscess. Indian J Crit 
Care Med Peer Rev Off Publ Indian Soc Crit Care Med 
21:172–175. https:// doi. org/ 10. 4103/ ijccm. IJCCM_ 375_ 
16

 109. Nakamura I, Nagakura T, Fujita H, Fukusima S, Gonoi 
T (2017) Nocardia elegans infection: a case report and 
literature review. Int J Infect Dis IJID Off Publ Int Soc 
Infect Dis 54:15–17. https:// doi. org/ 10. 1016/j. ijid. 2016. 
10. 031

 110. Brill DA, Farley ND, Albert DC, Sassalos TM, Sangave 
AA, Desai UR (2021) bilateral endogenous endoph-
thalmitis from Streptococcus pneumoniae. Retin Cases 
Brief Rep 15:163–165. https:// doi. org/ 10. 1097/ icb. 00000 
00000 000760

 111. Ghiam BK, Israelsen P, Wang A, Grob S, Esfahani MR 
(2019) Klebsiella pneumoniae endogenous endophthal-
mitis presenting as orbital cellulitis. GMS Ophthalmol 
Cases. https:// doi. org/ 10. 3205/ oc000 119

 112. Kapoor M, Singh P, Nayana TK, Madan S, Beri S (2020) 
Metastatic subretinal abscess in a patient with per-
inephric abscess. Indian J Ophthalmol 68:2580–2582. 
https:// doi. org/ 10. 4103/ ijo. IJO_ 1369_ 20

 113. Carmelli G, Surles T, Brown A (2018) Endophthalmi-
tis and mycotic aneurysm: the only clues to underlying 
endocarditis. Clin Pract Cases Emerg Med 2:16–20. 
https:// doi. org/ 10. 5811/ cpcem. 2017.8. 34723

 114. Kim TK, Lee JH, Baek J, Paik JS, Park J, Lee MY 
(2017) Two cases of endogenous endophthalmitis that 
progressed to globe rupture. Korean J Ophthalmol KJO 
31:279–281. https:// doi. org/ 10. 3341/ kjo. 2017. 0002

 115. Menia NK, Sharma SP, Bansal R (2019) Fungal retini-
tis following influenza virus type A (H1N1) infection. 
Indian J Ophthalmol 67:1483–1484. https:// doi. org/ 10. 
4103/ ijo. IJO_ 1691_ 18

 116. Mehanna CJ, Kallassi L, Mansour AM, Hamam RN 
(2021) Streptococcus salivarius endogenous endoph-
thalmitis. BMJ Case Rep 14:e239299. https:// doi. org/ 10. 
1136/ bcr- 2020- 239299

 117. AlBloushi AF, Almousa AN, Alkheraiji NF, Abu El-
Asrar AM (2019) Postpartum endogenous Candida 
endophthalmitis. Middle East Afr J Ophthalmol 26:110–
113. https:// doi. org/ 10. 4103/ meajo. MEAJO_ 284_ 18

 118. Nakhwa C (2021) Endogenous fungal endopthalmitis 
treated with intravitreal caspofungin in a COVID-19 
recovered patient: a case report. Indian J Ophthalmol 
69:3759–3761. https:// doi. org/ 10. 4103/ ijo. IJO_ 1192_ 21

 119. Liu V, Pirbhai A, Masood SF (2021) Endogenous Strep-
tococcus mitis panophthalmitis in a patient visiting the 
Dominican Republic. BMJ Case Rep 14:e239187. https:// 
doi. org/ 10. 1136/ bcr- 2020- 239187

 120. Sharpless M, Sharma R (2021) Aeromonas hydrophila 
endogenous endophthalmitis in a patient with under-
lying adenocarcinoma of the colon. BMJ Case Rep 
14:e241317. https:// doi. org/ 10. 1136/ bcr- 2020- 241317

 121. Mendonça PRH, Gomes MLS, Gomes VPG, Silva 
MDCFDG, Rückl SCZ, Freitas CSD (2020) Endogenous 
endophthalmitis due to Kingella kingae infectious endo-
carditis. Rev Bras Oftalmol 79:333–335. https:// doi. org/ 
10. 5935/ 0034- 7280. 20200 071

 122. Shahin AV, Elkhayat AI, Greene JN (2020) Endogenous 
vancomycin-resistant Enterococcus gallinarum endoph-
thalmitis in hematologic malignancy. Infect Dis Clin 
Pract 28:301–304. https:// doi. org/ 10. 1097/ IPC. 00000 
00000 000856

 123. Doke P, Soman R, Purandare B, Diwan A, Mahajan S, 
Panchakshari S (2020) Klebsiella pneumoniae causing 
liver abscess, endophthalmitis, and cavitary pneumonia. 
Infect Dis Clin Pract 28:236–237. https:// doi. org/ 10. 
1097/ IPC. 00000 00000 000842

https://doi.org/10.1136/bcr-2020-239835
https://doi.org/10.1097/icb.0000000000001127
https://doi.org/10.1097/icb.0000000000001127
https://doi.org/10.12659/ajcr.929116
https://doi.org/10.12659/ajcr.929116
https://doi.org/10.1016/j.carpath.2020.107223
https://doi.org/10.1016/j.carpath.2020.107223
https://doi.org/10.4274/tjo.galenos.2019.55889
https://doi.org/10.4274/tjo.galenos.2019.55889
https://doi.org/10.1111/tid.12843
https://doi.org/10.1111/tid.12843
https://doi.org/10.1016/j.jiac.2017.10.002
https://doi.org/10.1016/j.jiac.2017.10.002
https://doi.org/10.1111/myc.12697
https://doi.org/10.1111/myc.12701
https://doi.org/10.1111/myc.12701
https://doi.org/10.4081/idr.2018.7750
https://doi.org/10.4081/idr.2018.7750
https://doi.org/10.4103/ijccm.IJCCM_375_16
https://doi.org/10.4103/ijccm.IJCCM_375_16
https://doi.org/10.1016/j.ijid.2016.10.031
https://doi.org/10.1016/j.ijid.2016.10.031
https://doi.org/10.1097/icb.0000000000000760
https://doi.org/10.1097/icb.0000000000000760
https://doi.org/10.3205/oc000119
https://doi.org/10.4103/ijo.IJO_1369_20
https://doi.org/10.5811/cpcem.2017.8.34723
https://doi.org/10.3341/kjo.2017.0002
https://doi.org/10.4103/ijo.IJO_1691_18
https://doi.org/10.4103/ijo.IJO_1691_18
https://doi.org/10.1136/bcr-2020-239299
https://doi.org/10.1136/bcr-2020-239299
https://doi.org/10.4103/meajo.MEAJO_284_18
https://doi.org/10.4103/ijo.IJO_1192_21
https://doi.org/10.1136/bcr-2020-239187
https://doi.org/10.1136/bcr-2020-239187
https://doi.org/10.1136/bcr-2020-241317
https://doi.org/10.5935/0034-7280.20200071
https://doi.org/10.5935/0034-7280.20200071
https://doi.org/10.1097/IPC.0000000000000856
https://doi.org/10.1097/IPC.0000000000000856
https://doi.org/10.1097/IPC.0000000000000842
https://doi.org/10.1097/IPC.0000000000000842


Int Ophthalmol          (2024) 44:321  

1 3

Page 13 of 13   321 

Vol.: (0123456789)

 124. Schlaen A, Ingolotti M, Lorenzon P, Mancini J, Couto 
C, Casanova M et  al (2018) Fusarium solani subretinal 
abscess in a patient with acute myeloid leukemia. Retin 
Cases Brief Rep 12:181–183. https:// doi. org/ 10. 1097/ icb. 
00000 00000 000476

 125. Kolomeyer AM, Murphy KM, Traband A, Frank I, Kim 
BJ (2018) Beta-d-glucan testing in patients with fungal 
endophthalmitis. Retin Phila Pa 38:650–659. https:// doi. 
org/ 10. 1097/ iae. 00000 00000 002049

 126. Kresloff MS, Castellarin AA, Zarbin MA (1998) 
Endophthalmitis. Surv Ophthalmol 43:193–224. https:// 
doi. org/ 10. 1016/ s0039- 6257(98) 00036-8

Publisher’s Note Springer Nature remains neutral with regard 
to jurisdictional claims in published maps and institutional 
affiliations.

Springer Nature or its licensor (e.g. a society or other partner) 
holds exclusive rights to this article under a publishing 
agreement with the author(s) or other rightsholder(s); author 
self-archiving of the accepted manuscript version of this article 
is solely governed by the terms of such publishing agreement 
and applicable law.

https://doi.org/10.1097/icb.0000000000000476
https://doi.org/10.1097/icb.0000000000000476
https://doi.org/10.1097/iae.0000000000002049
https://doi.org/10.1097/iae.0000000000002049
https://doi.org/10.1016/s0039-6257(98)00036-8
https://doi.org/10.1016/s0039-6257(98)00036-8

	Clinical features, treatment and prognosis of patients with endogenous infectious endophthalmitis
	Abstract 
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Patients and methods
	Results
	Demographics
	Ocular clinical manifestations
	Pathogenic microorganism
	Eye and pathogenic bacteria
	Concomitant systemic disease, past history and pathogenic bacteria
	Diagnostic methods
	Treatment and prognosis

	Discussion
	References


