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Abstract

Introduction: Endogenous endophthalmitis-related Klebsiella pyogenic liver abscess is a rare complication of metastatic
infection. In most cases, visual acuity results are often impaired, even blind, and even with aggressive treatment with topical
antibiotics, the final results are unsatisfactory. The objective of this study is to retrospectively based on medical records to
describe clinical features, risk factors, and visual outcomes of patients with endogenous endophthalmitis-related pyogenic
liver abscesses.

Methods: We reported a case series of 12 endogenous endophthalmitis-related pyogenic liver abscess patients from March
2021 to 2023. All cases of endogenous endophthalmitis were diagnosed at admission or during the hospital stay.

Results: From the medical records of 588 pyogenic liver abscess patients, we found 12 cases of endogenous endophthalmitis
with 2.0%. The result showed a mean age of 61.5* 12.0 (41-78), diabetes mellitus (7 of 12), right lobe (7 of 12), single
abscess (9 of 12), and the mean largest abscess diameter of 5.8 = .7 cm (3.3-9). All patients had ocular symptoms such as eye
pain (9 of 12), pus discharge (3 of 12), hypopyon (I of 12), swollen eyelids (2 of 12), and corneal edema (2 of 12), pyogenic
liver abscess before endogenous endophthalmitis (10 of 12), the median interval between endogenous endophthalmitis
and pyogenic liver abscess 6.1 = |.9 days, ocular symptoms before diagnosis endogenous endophthalmitis 4.4 = 2.3 days. All
affected eyes were injected intravitreously with ceftazidime, amikacin, and vancomycin. Two patients underwent evisceration.
Conclusions: Endogenous endophthalmitis has permanent morbidity, reducing visual acuity, poor quality of life, and lacks
the warning signs, so it is essential for early detection of symptoms and referral to ophthalmologists.
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Introduction clinical features of PLA, such as fever, and right upper quad-
rant pain, ocular complications are often signs that require
the patient to go to the doctor. Therefore, in most cases, vis-
ual acuity (VA) results are often impaired, even blind, and

In Southeast Asia, Klebsiella pneumoniae is an emerging
agent causing a pyogenic liver abscess (PLA).! In Taiwan
and Korea, approximately 80% of cases of PLA are caused
by K. pneumoniae (KPLA).2 K. pneumoniae infection often
causes sepsis, causing widespread disease in organs such as Vietnam
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Table 1. Demographic, clinical features, and laboratory tests of EE-related PLA patients.

Patient  Age, Underlying Location of  Number of  Size of the AST ALT Bil WBC CRP PCT
No gender  disease abscess abscesses abscess (cm)

| M/51 None Right lobe Single 7.0 35 77 21 23.1 229 198
2 M/63 DM, HT, Ml Right lobe Single 6.8 39 29 6 17.9 19.3 679
3 M/41 DM Left lobe Single 4.5 25 41 14 1.2 368.3 33
4 M/78 None Right lobe Single 9.0 475 466 86 18.8 298 593
5 M/61 None Right lobe Single 47 37 26 10 16.7 1256 —

6 F/65 None Right lobe Single 5.0 45 49 8 34.0 189.7 59.6
7 M/43 DM Right lobe Single 6.3 188 150 54 19.2 — 67.9
8 F/72 DM Left lobe Single 7.3 13 26 23 15.0 3.8 44
9 M/75 None Left lobe Multiple 6.7 131 148 51 7.6 — 40.0
10 M/72 DM Left lobe Single 33 14 12 55 14.9 9.7 —
I M/56 DM Right lobe Multiple 3.7 16 20 12 74 0.7 —
12 F/61 DM Left lobe Multiple 47 33 84 14 19.1 157 —

M: male; F: female; DM: diabetes mellitus; HT: hypertension; MI: myocardial infarction; AP: abdominal pain; size of the abscess, the maximum length of
the abscess; Bil: total bilirubin; AST: aspartate aminotransferase; ALT: alanine transaminase; WBCs: white blood cells; CRP: C-reactive protein; PCT:

procalcitonin.

even with aggressive treatment with topical antibiotics, the
final results are not satisfactory.* In some cases, evisceration
is necessary to reduce the risk of infection in the other eye.
The objective of this study is to retrospectively based on
medical records to describe clinical features, risk factors, and
visual outcomes of patients with EE-PLA.

Methods

This study is a retrospective analysis of medical records
from PLA patients who were hospitalized between March
2021 and 2023. Only records with complete information on
PLA symptoms, positive ultrasound or CT scan results show-
ing an intrahepatic fluid mass, positive blood culture, or
positive abscess aspiration were included. Patients were
classified as having EE if they met the following criteria: (1)
clinical features such as eye pain, redness, and pus dis-
charged; (2) blood culture or intraocular culture or liver
abscess fluid positive or evidence of pus in pathology, (3)
excluding others etiology of EE: ophthalmic surgery, corneal
ulcers from trauma within 1year of diagnosis. During their
hospital stay, all patients diagnosed with EE received treat-
ment through vitreous injection. Visual outcomes were eval-
uated at the time of patient discharge. Medical records with
incomplete information were excluded, as well as patients
diagnosed with EE but without evidence of PLA.

We described the demographic, diagnosis sequence, PLA
and EE clinical features, laboratory tests, microorganisms,
therapeutic antibiotics, and visual outcomes. The time course
had three critical points: (1) at the time of diagnosis of pyo-
genic liver abscess, (2) at the onset of ocular symptoms, and
(3) at the time of diagnosis and intervention of endophthal-
mitis. All patients started receiving antibiotic treatment
while their abscess, blood, and vitreous samples were cul-
tured. Visual acuity was evaluated based on Daiber et al.

which consisted of counting fingers (CF), hand motion
(HM), light perception (LP), and no light perception (NLP).?

Written informed consent was obtained from all subjects
before the study.

Statistical analysis

Descriptive statistics were performed. We calculated fre-
quencies, means, and standard deviations (SDs).

Ethics approval

Ethical approval was waived by the Institutional Review
Board of Bach Mai Hospital (BM-2022-192) due to the case
series.

Results

From the medical records of 588 PLA patients, we found 12
cases of EE-related PLA with a rate of 2.0%. The mean age
was 61.5%12.0 (41-78), three times more males than
females (nine males and three females). Seven of the 12
patients had diabetes mellitus. Based on the results of ultra-
sound and computed tomography, the specific location was
in the right lobe (7 of 12), single abscess (9 of 12), and the
mean largest abscess diameter was 5.8 £1.7cm (3.39)
(Table 1). Laboratory tests showed that the average values
of aspartate aminotransferase (AST), alanine transami-
nase (ALT), total bilirubin (Bil), white blood cells (WBC),
C-reactive protein (CRP), and procalcitonin (PCT)
were 87.6 = 133.0U/1, 94.0+=126.2U/1, 29.5+25.5U/I,
18.2*+7.5G/1, 78.6 £ 119.2mg/l, and 40.3 =27.6 ng/ml,
respectively (Table 1).

At the time of examination, all patients had ocular symp-
toms such as eye pain (9 of 12), pus discharge (3 of 12),
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Table 2. Clinical eye features and microorganisms of EE-related PLA patients.

Patient Sequence Eye Symptoms Interval Causative Microorganism Antibiotic
No of affected times (days) agent
diagnosis Abscess  Blood Vitreous
| EE—-PLA OS, OD Eyes pain, left eye 5 K. pneumoniae  + + - Sensitivity
hypopyon
2 PLA—EE OS Eye pain, pus discharge 10 K. pneumoniae + - - Sensitivity
3 PLA—>EE OD Eye pain 5 K. pneumoniae  + - - Sensitivity
4 PLA—EE OS, OD Eyes pain, pus discharge 8 K. pneumoniae  + - - Sensitivity
(OS), corneal edema (OS)
5 PLA—EE OD Eye pain 6 K. pneumoniae + - - Sensitivity
6 PLA—EE OD Eye pain 7 K. pneumoniae + - - Sensitivity
7 PLA—EE OS, OD Swollen eyelids (OS), pus 3 K. pneumoniae  + + + Sensitivity
discharge (OS)
8 PLA—EE OS Eye pain, corneal edema, 5 K. pneumoniae  + - - Sensitivity only
carbapenem
9 PLA—>EE OD Eye pain 4 K. pneumoniae  + - - Sensitivity
10 EE—->PLA OD Eye pain 7 Negative - - - —
Il PLA—EE OS Swollen eyelids 7 Negative - - - —
12 PLA—EE OS Eye pain 6 E. coli - + - Resistance
azithromycin,
cefuroxime

EE: endogenous endophthalmitis; PLA: pyogenic liver abscess; OS: left eye; OD: right eye; Interval times: times of interval between EE and PLA; +:

positive; —: negative.

hypopyon (1 of 12), swollen eyelids (2 of 12), and corneal
edema (2 of 12) (Table 2). Figure 1 showed the eye involve-
ment and pyogenic liver abscess of patient one. Ten patients
had been diagnosed with PLA before EE (Table 2). The
median interval between EE and PLA was 6.1 = 1.9days.
The mean interval between ocular symptoms of diagnosis
EE was 4.4 2.3 days.

In all, 12 patients with 15 involved eyes had two OS, four
OD, and three cases with both eyes (Table 3). After that, all
affected eyes were injected intravitreously with ceftazidime,
amikacin, and vancomycin. Most damaged eyes worsened or
did not change after treatments. Notably, two eyes underwent
evisceration. Three eyes had improved better. The visual out-
comes and ocular treatment responses are shown in Table 3.

Discussion

EE is an uncommon complication of PLA. However, meta-
analysis research showed that EE was commonly associated
with KPLA with an estimated prevalence of 4.5% (95% CI
2.4%-8.2%).' The authors suggested that the appearance of
a highly virulent Klebsiella strain with mucosal affinity was
the cause of this complication.®” In our study, there were
only nine KPLA patients (Table 1). K. pneumoniae is found
in the intestinal microbiota of healthy individuals and can
travel to the liver via the portal vein or intestinal epithelial
cells. Recent studies have shown an increased occurrence of
K. pneumoniae in stool samples from people of Asian ances-
try compared with other races.> Hypervirulent K. pneumo-
niae occurs in more than 80% of PLA cases in South Asia
and is strongly associated with risk factors such as right liver

abscess, size > 5cm, and diabetes mellitus.? These risk fac-
tors were also observed to account for a high proportion in
our case series. In addition, high blood glucose levels inhibit
the functions of neutrophils, including adhesion, chemot-
axis, phagocytosis, and bactericidal ability, thereby reducing
the ability to kill bacteria, increasing the severity of the
infection and the risk of vascular complications also aggra-
vating the infection.!?

Most of the patients had ocular symptoms: eye pain,
blurred vision, swelling as well as redness, and pus discharge;
two patients had symptoms on average 3 days after admission
(Table 2). All patients were treated in other hospitals with car-
bapenem antibiotics, third-generation cephalosporins, and
aminoglycosides. However, their condition did not improve,
so they were admitted to our hospital. The most likely expla-
nation for late diagnosis is patients presenting to a hospital
late when the infection had spread, the ocular symptoms were
apparent, and there is decreased or loss of VA. Timing of ocu-
lar complications is also essential. Our case series diagnosed
all cases late, at least 3 days after the first visual presentation.
Correia et al.® showed that early treatment within 2 days from
the onset of eye symptoms such as red eyes and eye pain
would help improve visual outcomes for patients.

The goal of the treatment of EE is to try to preserve the
VA. Regarding the treatment method, all patients received
carbapenem antibiotics, third-generation cephalosporins
combined with aminoglycosides, and percutancous cathe-
ter drainage (Table 3). Although the infection and liver
abscess improved, the ocular damage was virtually irre-
versible. According to Correia et al.,® eye damage caused
by K. pneumoniae is reversible. In our study, only one
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Table 3. Treatment and visual outcomes of EE-related PLA patients.

Patient Eye affected  Initial VA Final VA Intravitreally injected antibiotic Respond of Operation

No (OS/OD) (OS/OD) treatment

| Os, 0D PL/HM NPL/CF 10cm VAN (OS, 4 times), VAN (OD, | time)  Worse (OS), None
Better (OD)

2 (ON NPL/0.2 NPL/0.2 CEF (OS, 3 times) No change None

3 oD 0.6/HM 0.6/PL CEF (OD, | time), VAN (OD, 2 times)  No change None

4 Os, 0D PL/PL NPL/PL AMK (OS, 3 times) Worse None

5 oD 0.2/HM 0.2/HM CEF (OD, 3 times) No change None

6 oD 0.2/NPL 0.2/NPL CEF (OD, 3 times) No change None

7 oS, OD NPL/0.7 NPL/0.7 AMK (OS, 2 times) No change None

8 (ON PL/0.2 NPL/0.2 CEF (OS, 3 times) Worse Enucleation

9 oD 0.2/0.1 0.2/NPL CEF (OD, 3 times) Worse Enucleation

10 oD 0.1/NPL 0.28/NPL Vancomycin (OD, 3 times) Better None

Il (ON 0.2/NPL 0.25/NPL Ceftazidim (OS, 3 times) No change None

12 (ON CF1.5m/0.28 0.13/0.2 Ceftazidim (OS, 3 times) Better None

VA: visual acuity; OS: left eye; OD: right eye; HM: hand motion; CF: counting finger vision; NPL: no perception light; PL: perception light; VAN: vancomy-

cin; CEF: ceftazidime; AMK: amikacin.

Figure |. Eye involvement and pyogenic liver abscess of patient one. (a) OS involvement. (b) Contrast-enhanced abdominal
computerized tomography (CT) scanning showed hepatomegaly with 19.5cm. The posterior parenchymal segment adjacent to the
diaphragm has heterogeneous hypoechoic foci of size 70 X 55 X 50 mm, cortical enhancement, central liquefaction, and perfusion
disturbances in the liver parenchyma around the lesion. (c and d) On magnetic resonance imaging, there is a component of increased
signal on T1W, decreased T2W, limited diffusion, and no enhancement after injection. Infiltrate the orbital soft tissue around the eyeball

and the lateral rectus muscle on OS, enhancing after injection.

patient maintained his ocular acuity after treatment, and
even two underwent evisceration surgery. One of two these
patients are 72-year-old male patient, the test results
showed that the K. pneumoniae was only sensitive to

carbapenem and resistant to the remaining antibiotics,
despite being treated with intraocular injection with cef-
tazidime three times but the results of the left VA move
from perception light to no perception light. The other case
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is a 75-year-old male patient with no previous medical
conditions, treated in a hospital 4 days before; during the
examination, the right eye was swollen and blurred and
treated with antibiotics but no improvement. Some authors
recommend that patients with PLA with blurred vision,
pain, and red eyes should be examined by an ophthalmolo-
gist immediately for treatment with intraocular antibiotic
injections in the early stages, which will improve eye-
sight.#>!10 Patients with PLA should also undergo an
abdominal ultrasound to detect liver abscesses. In addi-
tion, the antibiotic indication depends on culture results
from blood, liver abscesses, and vitreous.

Our study has many limitations as it is a retrospective
analysis of medical records with a small sample size.
However, patients with PLA who are elderly, diabetic, or
have K. pneumoniae infections are at higher risk for devel-
oping EE. Therefore, it is necessary to combine percutane-
ous catheter drainage and evaluation of the liver abscess and
assessment, early detection of the ocular damage, and com-
bined treatment with an intravitreal antibiotic injection to
reduce mortality and morbidity and preserve VA. In addi-
tion, for patients with a liver abscess caused by K. pneumo-
niae, physicians should pay attention to the patient’s vision
and eye-related symptoms to detect endophthalmitis early.

Conclusion

Endogenous endophthalmitis could be an uncommon com-
plication of PLA, which has permanent morbidity, reducing
visual acuity, poor quality of life, and lack the warning signs.
Therefore, it is essential for early detection of the symptoms
and referral to ophthalmologists.
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