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Purpose: Systematic review of Gemella haemolysans infection associated with ophthalmol-
ogy, and to summarize the clinical characteristics of Gemellahaemolysans keratitis after 
refractive surgery.
Methods: Case report and literature review.
Results: We report an 18-year-old man who developed corneal infection after Trans-PRK, 
and the culture results of lesion specimens confirmed G. haemolysans keratitis. He was 
treated with fortified topical antibiotics, and clinical improvement was noted shortly after 
treatment. Resolution of keratitis was achieved at 1 month. Then, a systematic review of the 
reported cases of ocular G. haemolysans infection was conducted. We summarized clinical 
manifestations of G. haemolysans infection in cornea.
Conclusion: We reported a case of G. haemolysans keratitis infection after refractive 
surgery, and reviewed the literature of ocular G. haemolysans infection.
Keywords: trans-PRK, refractive surgery, postoperative infection, Gemella haemolysans, 
bacterial keratitis

The advantages of excimer laser corneal surface refractive surgery has the advan-
tages of safety, reliability, good stability, recovery of corneal nerve and perceptual 
speed, with fewer postoperative dry eye symptoms.1,2 Trans-PRK, a new type of 
surface operation which has been widely used, could reduce the mechanical steps to 
remove the epithelium. Compared to laser in situ keratomileusis (LASIK), the 
trans-PRK-induced higher-order aberration of surgical origin was smaller, and its 
corneal biomechanical stability was better. However, the early loss of corneal 
epithelium and the use of glucocorticoids may increase the risk of corneal infection. 
Literature reports showed that common bacteria that could cause infectious keratitis 
after surgery included staphylococcus, streptococcus, and mycobacterium.3,4 So far, 
no cases of Gemella haemolysans bacterial keratitis after refractive surgery have 
been reported. To the best of our knowledge, this is the first case of Gemella 
haemolysans bacterial keratitis after trans-PRK with successful management.

Case Report
On January, 2020, an 18-year-old male patient had trans-PRK surgery in the local hospital 
due to myopia. The preoperative visual acuity of his eyes were 1.6/20 and 1.6/20, 
respectively. And there were no surgical contraindications. 0.5% levofloxacin eye drops 
4 times a day and 0.1% sodium hyaluronate eye drops 4 times a day were routine applied 
three days prior to surgery.5 And the postoperative application was 0.5% levofloxacin eye 
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drops 4 times a day, 0.1% sodium hyaluronate eye drops 4 
times a day, and 0.1% flumilon eye drops 4 times a day.5 On the 
4th day after the operation, the left eye was sore and red and his 
vision reduced compared to prior to surgery. When the patient 
returned to the local hospital, the visual acuity of his right and 
left eye were 12/20 and 10/20, respectively. Epithelium of the 
right eye mostly healed but partly curled above the cornea. 
Cloudy central cornea was observed in his left eye and infec-
tious keratitis was considered. Afterwards, he was given 0.5% 
levofloxacin eye drops every 30 minutes, lincomycin eye drops 
every 30 minutes, 0.1% sodium hyaluronate eye drops 4 times 
a day, levofloxacin gel 1 time each night, and polytropicamide 
eye drops twice a day. Nevertheless, the symptoms were not 
improved after a two-day-long treatment. On the 6th day after 
the operation, he was transferred to our hospital for further 
treatment. The visual acuities of his right eye and left eye were 

12/20 and 10/20. Optometric visual acuity of the right eye 
−1.00 ds-1.0 but the left eye could not be corrected. Slit-lamp 
examination revealed the cornea of the right eye transparent 
and the anterior chamber normal, but the upper corneal epithe-
lium was poorly healed (Figure 1A). In the left eye, mixed 
congestion of the bulbar conjunctiva and corneal edema were 
witnessed. Moreover, corneal endodermis, Descemet’s folds 
and sediments adhering to the endodermis white infiltrating 
foci with crab-like changes and unclear observed boundary 
was observed in the center of corneal, with an annular reaction 
ring, corneal endodermis, Descemet’s folds and sediments 
adhering to the endodermis (Figure 1B). Oct-optic (cassia) of 
the left eye revealed that the central cornea was swollen and 
cloudy up to a depth of 1/2 (Figure 2). Confocal microscopy of 
the left eye indicated epithelial cells necrotic and absent 
(Figure 3A), the stromal layer turbid and edema, endothelium 

Figure 1 Slit-lamp examination revealed that the cornea of the right eye (A) was transparent, the upper corneal epithelium was poorly healed, and the anterior chamber 
was normal. (B) In the left eye, mixed congestion of the bulbar conjunctiva, corneal edema, and white infiltrating foci with crab-like changes with unclear boundaries of 
approximately 2×3mm2 in the center, unclear lesion boundaries with annular reaction ring, corneal endodermis and Descemet’s folds radially perpendicular to the lesion, and 
sediments adhering to endodermis were observed.

Figure 2 Oct-optic (cassia) examination of the left eye revealed that the central cornea was swollen and cloudy up to a ½ depth.
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blurred, with a large number of inflammatory cells infiltrating 
the superficial stromal layer (Figure 3B) and highly reflective 
particles attaching to the corneal endodermis (Figure 3C). The 
corneal scraping results were negative. Microscopic examina-
tion with Giemsa staining on the conjunctival sac smear 
showed many neutrophils and few diplococci (Figure 4). 
Infectious keratitis in the left eye and poor epithelial healing 
in the right eye after trans-PRK were considered. Based on the 
accessory examination above, we selected antibiotics treat-
ment for the left eye and the wait-and-see approach for the 
right eye. To be specific, the left eye was treated with 0.5% 
levofloxacin eye drops every 30 minutes, cefazolin sodium eye 
drops every 30 minutes, and gatifloxacin gel 1 time each night. 
After 3-day treatment, the patient’s symptoms were relieved, 

and the lesions were decreased macroscopically. At the same 
time, corneal scraping specimen culture results indicated large 
numbers of white and flat colony by blood AGAR plate at 
37°C for 36 hours (Figure 5). Gram-positive cocci, double- 
permutation or short chain-like permutation, negative thixoen-
zyme, and non-β-hemolysis were found via microscopy 
(Figure 6). The organism was further identified as Gemella 
haemolysans using the DL-96 Strep test (ZHUHAI DL 
BIOTECH. CO. CTD). Drug sensitivity tests revealed that it 
was susceptible to quinolones, aminoglycosides, β-lactamase, 
oxazolone, and polypeptide antibiotics. The infection was 
controlled after 1-week treatment with the above regimen. 
And the reductive doses were applied after then. Particularly, 
the patient received 0.5% levofloxacin eye drops every 1 hour, 
lincomycin eye water every 1 hour, and 0.02% flomilone eye 
drops 4 times a day. One month after the operation, infection of 
the left eye was under control, and the nubecula remained in 
the center of the cornea (Figure 7). His visual acuities of the left 
and right eyes were 12/20 and 24/20.

This case has obtained the consent of Henan Provincial 
People’s Hospital and the patient, and the patient has signed 
the informed consent for the release of relevant details in the 
case, such as examination results, pictures, etc.

Discussion
Infectious keratitis is a serious complication after refrac-
tive surgery. Early postoperative corneal surface surgery 
due to the absence of the corneal epithelial barrier may 
increase the risk of postoperative infection. According to 
the previous reports, the incidence of postoperative infec-
tion after LASIK was 0.035%, while the incidence after 

Figure 3 Confocal microscopy of the left eye revealed that epithelial cells at the lesion site were necrotic and absent (A), with a large number of inflammatory cells 
infiltrating the superficial stromal layer (B). Turbidity and edema of the stromal layer, blurred endothelium, and highly reflective particles attached to corneal endodermis 
were also observed (C).

Figure 4 Microscopic examination with Giemsa staining on the conjunctival sac 
smear revealed more neutrophils and a small number of diplococci.
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surface surgery was 0.200%.6 Bacteria, including staphy-
lococcus, pneumococcus and mycobacterium, is the most 
common pathogenic microorganism of corneal postopera-
tive infection.7–10 There have been no reports about 
Gemella haemolysans bacterial keratitis after the corneal 
refractive surgery.

The Gemella genus is characterized by thixozyme nega-
tive, facultatively anaerobic and gram-positive cocci that can 

be arranged in pairs, quadruplets or short chains. At present, the 
genus includes G. haemolysans, G. mobillorum, 
G. palaticanis, G. sanguinis, and G. bergeriae11,12. Among 
them, G. haemolysans is a gram-positive coccus, with easily 
decolorized but not powerful.

After 48 hours of culture on a blood agar plate, small, 
round and neat colonies with grass green hemolysis rings 
but no pigment could be formed. The optimal growth 
temperature of the bacteria is 37°C, thus it could easily 
grow in the human body. It is a normal colonizing bacteria 
of the upper respiratory tract, gastrointestinal tract and 
urogenital tract and can cause opportunistic infection.

Previous reports indicated that invasive infections caused 
by G. haemolysans included infective endocarditis, osteoar-
throsis, peritonitis, endophthalmitis, bacteremia, meningitis, 
and brain abscess. And it was popular among the individuals 
with immunodeficiency, diabetes, alcohol addiction or bad 
dentin,13–18 a total of 10 cases of ophthalmic G. haemolysans 
infection have been reported19–28 (Table 1), and 4 of them were 
endophthalmitis, including 2 cases of endophthalmitis caused 
by G. haemolysans after phacoemulsification.19,20 And 1 case 
was delayed acute endophthalmitis caused by G. haemolysans 
after trabeculectomy.21 The other case of severe endophthal-
mitis caused by G. haemolysans infection after intravitreal 
injection of ranibizumab.22 One case of posttraumatic 
endophthalmitis caused by G. haemolysans,23 who was one 
of the cases in a prospective study on 17 eyes with posttrau-
matic endophthalmitis from 2004 to 2010, which was mixed 
infection caused by Streptococcus salivarius and 
G. haemolysans. There were 2 cases of canaliculitis caused 
by G. haemolysans.24,25 A total of 3 cases had keratitis similar 

Figure 5 Corneal scraping specimen culture by blood agar plate at 37°C for 36 
hours. A large number of white, flat, slightly protruding, dry colonies were 
observed, with smooth, translucent surface and viridans hemolysis.

Figure 6 Gram-positive cocci, double-permutation or short chain-like permuta-
tion, negative thixoenzyme, and non-β-hemolysis were observed via microscopy.

Figure 7 One month after the operation, the left eye infection was under control, 
and the nubecula remained in the center of the cornea.
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to this case, including 2 cases of keratitis and 1 case of keratitis 
complicated with endophthalmitis caused by G. haemolysans. 
One case of keratitis caused by long-term use of glucocorti-
coids, which failed to respond to drug treatment and developed 
into endophthalmitis. G. haemolysans was cultured in cornea, 
aqueous fluid and vitreous of the patient.26 The other case 
report was an amebic keratitis caused by long-term wearing 
of RGP underwent penetrating keratoplasty after the failure of 
anti-amebic drug therapy. The epithelium was poorly healed 
for a long time after surgery, and various treatments failed. 
G. haemolysans was cultured from corneal spatula examina-
tion half a year after surgery. In one case report,28 a patient with 
recurrent herpes simplex keratitis who underwent transdermal 
keratoplasty had a poor therapeutic response 18 months after 
surgery. Corneal biopsy was performed to produce 
G. haemolysans. These cases were in the clear pathogen, the 
application of effective antibiotics, such as levofloxacin, cipro-
floxacin, ceftazidime and vancomycin, the disease was quickly 
controlled. Therefore, we speculate that G. haemolysans are 
normal colonizing bacteria in the conjunctival sac.

In our report, the patient received trans-PRK and first 
presented with severe eye pain on the 4th 
postoperative day. Slit-lamp and confocal microscopy 
examination revealed that cornea of the left eye was in 
a state of acute inflammation. A large number of bacteria 
were found after corneal sample cultures were grown. 
The organism was further identified as G. haemolysans 
using a Mini API Rapid ID 32 Strep test. Afterwards, 
drug sensitivity was tested. Literature reports indicated 
that G. haemolysans was sensitive to penicillin, ampicil-
lin, rifampicin, vancomycin and other antimicrobial 
agents but had low resistance to aminoglycosides and 
trimethoprimidine.29 Reed et al30 cultivated penicillin- 
resistant G. haemolysans, and the resistance of the strain 
to vancomycin, tekranin, erythromycin and tetracycline 
was significantly increased. The differences among the 
results of these studies may be related to the diverse 
susceptibilities of different strains to drugs and the emer-
gence of drug resistance at various times. Therefore, in 
the early stage of infection, multiple antibiotics should 

Table 1 Previously Reported Cases of Ocular Infection Caused by Gemella heamolysans

Author Year of 
Publication

Secondary 
Infection

Intravitreal 
Ranibizumab 

Injection

Treatment Measures Length of 
Treatment 

After Diagnosis

Raman et al19 2003 Endophthalmitis Cataract surgery and 

sarcoidosis

Ciprofloxacin 2 months

Nalamad et al20 2010 Endophthalmitis Cataract surgery Vancomycin, ceftazidime, 

dexamethasone, ciprofloxacin 
and cefazolin

4 weeks

Sawada et al21 2009 Endophthalmitis Trabeculectomy Ceftazidime and vancomycin Unknown

Salceanu et al22 2017 Endophthalmitis Intravitreal ranibizumab 
injection

Vancomycin, amikacin and 
levofloxacin

1 month

Pierre-LoΪc Cornut et al28 2004–2010 Endophthalmitis Post-traumatic Unknown Unknown

Sen et al24 2015 Canaliculitis Unknown Unknown Unknown

Romero-Trevejo et al25 2018 Acute primary 

canaliculitis

Old woman Tobramycin and 

dexamethasone

14 days

Ritterband et al26 2002 Keratitis with 

consecutive 

endophthalmitis

Sarcoidosis treated 

chronically with 

systemic prednisone

Ciprofloxacin, vancomycin and 

prednisolone acetate

6 weeks

Elmallah et al27 2006 Crystalline 

keratopathy

Penetrating keratoplasty Loteprednol etabonate and 

gatifloxacin

3 months

Kailasanathan et al23 2007 Crystalline 

keratopathy

Penetrating keratoplasty Vancomycin, cefuroxime and 

ofloxacin

Unknown
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be used in combination. After the results of drug sensi-
tivity testing, the drug should be adjusted according to 
the effect of the original treatment combined with the 
results of drug sensitivity testing. In addition to local 
treatment, a combination of systemic use is required for 
severe infections. In this case, topical administration of 
the sensitive antibiotics levofloxacin, amikacin, cefazolin 
sodium eye drops, and gatifloxacin eye gel resulted in 
rapid infection control. After the rational use of corti-
costeroids to reduce the formation of corneal scar, good 
results were finally achieved.

This article is the first to report a case of 
G. haemolysans keratitis after trans-PRK and the fourth 
case of G. haemolysans corneal infection. G. haemolysans 
keratitis infections usually occur in patients with low immu-
nity or corneal surgery. Its clinical manifestations include 
corneal central white infiltration characteristic lesions, 
a crab claw appearance change or crystal change, and 
unclear focal boundary and can be accompanied by 
a reaction ring. Corneal Descemet’s and endodermis folds 
radially perpendicular to the lesion may be accompanied by 
severe anterior chamber reactions, hypopyon, and even 
endophthalmitis. Gram-positive cocci can be found on cor-
neal smear test, and the diagnosis depends on the results of 
culture identification. Most studies have shown that this 
bacterium is sensitive to vancomycin and quinolones, 
which can be used as the preferred drugs. Due to the 
different susceptibilities of different strains to drugs, multi-
ple antibiotic combinations can be used.

In recent years, trans-PRK has been widely used in the 
clinic due to its advantages. However, it is necessary to guard 
against the occurrence of corneal infection caused by incom-
plete healing of the corneal epithelium in the early post-
operative period and the application of glucocorticoids. 
Patients in the early postoperative period should be followed 
up closely. Once a patient is suspected of corneal infection, 
the lesion should be carefully observed to evaluate the nature 
of the infection. Oct-examination of the anterior segment can 
conduce to determine the depth and scope of the lesion. 
Confocal microscopy is helpful to determine the nature of 
the infection. Corneal lesion smear examination and bacterial 
culture are conducive to diagnose disease, and drug sensitiv-
ity tests have important effects on the treatment of diseases.

Disclosure
The authors report no conflicts of interest in this work.
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