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Abstract

This case study is one of the first ever reported examples of infection in a patient with anti-IFN-3 autoimmunity and demonstrates 
how overwhelming infection can sometimes present with visual symptoms. We report the case of a previously fit middle-
aged patient presenting with painless loss of vision and loss of appetite. Examination showed choroidal abscess and a pan-
uveitis, leading to admission for vitreous biopsy. Klebsiella pneumoniae was isolated both in the vitreous and in blood cultures. 
Subsequent investigation discovered a liver abscess which was treated with percutaneous drainage. Despite the administration 
of intravitreal antibiotics from the time of presentation, intravenous antibiotics and vitrectomy on the same day, the patient 
proceeded to need enucleation 19 days later, and now has only light perception in the remaining eye. The strong association 
between K. pneumoniae endophthalmitis and underlying liver abscess leads to a significant mortality rate. Early diagnosis is 
essential, with prompt aggressive treatment with antibiotics, but sadly the visual prognosis remains poor. In cases of suspected 
choroidal abscess, initiation of sepsis screen and immediate empirical treatment is vital to improve this prognosis. This patient 
had no significant past medical history, no known immunocompromise, was not diabetic and had no recent significant foreign 
travel. However, further immunological analysis demonstrated the presence of anti-IFN-3 antibodies, a hitherto under-reported 
potential cause of increased susceptibility to infection, and so cases of sepsis in previously healthy individuals should be 
considered for further immunology assessment.

INTRODUCTION
Klebsiella pneumoniae is a Gram-negative bacterium that is a 
cause of life-threatening infections and sepsis. Haematogenous 
spread of K. pneumoniae infection causing endophthalmitis 
was reported initially in South East Asia, especially in 
patients who have diabetes, are immunocompromised or 
have underlying hepatobiliary disease [1]. Cases have since 
emerged across the globe and, although still very rare in 
the western world, there are hypervirulent serotypes of  
K. pneumoniae [2] that are associated with pyogenic hepatic 
abscesses and endophthalmitis. We describe a case of liver 
abscess that presented in a previously healthy individual with 
the symptom of painless loss of vision. This case demonstrates 
the importance of early diagnosis and challenges in effective, 
prompt treatment. This patient was also found subsequently 
to have autoantibodies to IFN-3, a rarely described condition 
that requires further study to recognize its importance in the 
aetiology of cases of overwhelming bacterial infection.

CASE PRESENTATION
A middle-aged patient, previously fit and well, presented to 
the eye clinic with 6 days loss of appetite, malaise, painless 
loss of vision in the left eye and 1 day of floaters. He had a 
past ocular history of retinal tear treated with cryotherapy 
the previous year. There were no factors in the history to 
suggest any immunocompromise, and specifically the patient 
was not diabetic, drank alcohol in moderation, never used 
recreational drugs, was monogamous and the only foreign 
travel was a holiday to Spain 6 months previously. Mildly 
febrile, the eye examination revealed unequal pupils (right 
4 mm, left 2 mm), visual acuity right 6/6 and left hand 
movements. There was no relative afferent pupillary defect. 
The left eye showed anterior chamber cells ++, and left eye 
vitreous – marked haze, no fundal view. Slit lamp examination 
revealed left pan uveitis and right choroidal abscess (Figs 1 
and 2). Examination findings were consistent with a diagnosis 
of bilateral endophthalmitis (Figs 3 and 4).

OPEN

ACCESS

https://acmi.microbiologyresearch.org/content/journal/acmi/
https://creativecommons.org/licenses/by/4.0/deed.ast


2

Castle and Heath, Access Microbiology 2020;2

The patient was admitted to the eye clinic and blood tests 
showed elevated C-reactive protein 304 mg l−1 (normal 
range <10 mg l−1), haemoglobin 146 g l−1, white blood cell 
count 8.7×109 l−1 and neutrophil count 7.5×109 with toxic 
changes. Liver function tests were disturbed, with alanine 
aminotransferase 94 IU l−1, bilirubin 82 µmol l−1 and alkaline 
phosphatase 174 IU l−1.

Based on the presentation and results, the most likely 
diagnosis was intra-ocular infection, and the chosen plan 

of management (to cover bacterial or fungal aetiology) 
was intravitreal amphotericin 10 mg, ceftazidime 2 mg and 
vancomycin 1 mg to both eyes, and intravenous levofloxacin 
500 mg twice daily, plus oral fluconazole. Bilateral core 
vitrectomy was performed that same evening, and vitreous 
biopsy of the left eye showed Gram-negative organisms. The 
following day, blood cultures confirmed K. pneumoniae, 
sensitive to ciprofloxacin, ceftazidime and amikacin.

Within 48 h of presentation, the severely painful left eye was 
now beyond salvage. The right eye was subject to pars plana 
vitrectomy, lensectomy and further intravitreal amikacin 
400 µg and ceftazidime 2 mg (sensitivity confirmed on 
microbiological culture). To look for a source of the K. 
pneumoniae, computed tomography scans were arranged, 
which showed a multiloculated 9×9 cm hepatic abscess 
(Fig.  5) and septic pulmonary emboli including a 4 cm 
cavitation lesion in the right lung apex (Fig. 6). The liver 

Fig. 1. Image showing the right choroidal abscess.

Fig. 2. Image showing the right choroidal abscess.

Fig. 3. Photo of the left eye showing bilateral Klebsiella endophthalmitis.

Fig. 4. Photo of the right eye showing bilateral Klebsiella endophthalmitis.
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abscess was treated by percutaneous drainage, and the patient 
was given prolonged intravenous antibiotic therapy, 40 days 
of ciprofloxacin 400 µg 8-hourly.

Nineteen days after admission, enucleation of the left globe 
was performed. Histology showed purulent material within 
the vitreous chamber with inflammatory destruction of the 
iris.

In the following months the left socket healed nicely, and 
the plan will be to provide a left secondary orbital implant. 
The right eye is aphakic but will be considered for future 
secondary lens implant if it is felt improvement from simple 
light vision is possible. His blood tests returned to complete 
normality, and immunology referral was organized to 
try and discover any underlying immune impairment. 
Further immunological investigations showed normal 
immunoglobulins, and suboptimal anti-pneumococcal and 
anti-haemophilus antibodies. Lymphocyte subsets showed 

CD8 lymphocytosis and B cell lymphopenia, the latter felt to 
be due to medication by the immunology team. Additional 
investigations for immunodeficiency clarified that this 
patient exhibited anti-IFN-3 autoantibodies, an unusual and 
potentially under-reported underlying cause.

DISCUSSION
K. pneumoniae endophthalmitis was first studied in South 
East Asia and reported in Taiwan [1] in 1986. In recent years, 
this condition has emerged in Europe and the rest of the world 
[2–4] and although rare requires a high index of suspicion in 
patients with sepsis due to Klebsiella.

Retrospective studies [5] of K. pneumoniae endophthalmitis 
have shown the majority to be unilateral, usually but not 
exclusively associated with concurrent hepatic abscess, and 
often in diabetics. Poor visual outcomes have been shown 
by further case reviews from the Western world [6] and 
these concur that most of these patients are left with only 
perception of light as their outcome, and approximately half 
of them require enucleation or evisceration.

It is postulated that early diagnosis and treatment leads to 
improved outcomes, and that prognosis appears worse when 
vision at presentation is worse than counting fingers [7] or 
when ocular symptoms present before the systemic symptoms 
[8]. Others have described a worse prognosis with unilateral 
involvement [9].

Various treatments have been analysed. Early vitrectomy 
with antibiotic injection has been shown to lead to improved 
results [10] and less likelihood to lead to enucleation [11].

The immunology finding of anti-IFN-3 autoantibodies in this 
case is extremely interesting for several reasons. Not all cases 
of overwhelming infection in previously fit patients are given 
full immunology assessment, sometimes due to the availability 
of an immunology service. How under-diagnosed are these 
auto-immune causes of reduced immunocompetency? Whilst 
other IFN autoantibodies have been implicated in atypical 
infections, notably non-tuberculous mycobacterial [12] 
and fungal infection [13], there is a paucity of evidence of 
anti-IFN-3 autoantibodies causing problems like this case. 
IFN-3 seems to help the neutrophil immune response [14] 
and to be of vital importance in mucosal immunity [15, 16]. 
Type-3 IFNs furthermore seem to have a significant role in 
liver macrophage function [3]. Therefore, one can envisage 
why this patient was so severely stricken by overwhelming 
infection.

Although still rare in Europe, K. pneumoniae is beginning 
to be seen more frequently [4] as a cause of liver abscess. 
Treatment of these abscesses is increasingly becoming non-
surgical [17] with parenteral antibiotic therapy.

Although septic pulmonary emboli are not common in this 
condition, they certainly have been reported [18] and can be 
potentially fatal, unless early appropriate antibiotic treatment 
therapy is administered.

Fig. 5. Hepatic abscess in right lobe of the liver.

Fig. 6. Cavitating right septic pulmonary embolism with 
lymphadenopathy.
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In summary, we describe a case of endogenous K. pneumoniae 
endophthalmitis thought to have no underlying risk factors 
at admission, receiving prompt intravitreal antibiotics 
and vitrectomy, but who demonstrated the dismal visual 
outcome that remains associated with this condition. More 
research is being done to clarify the role of corticosteroids 
[19]. Patients such as this one, presenting with suspected 
choroidal abscesses, require a high index of suspicion, and 
urgent medical assessment to initiate both sepsis screening 
and immediate empirical treatment.

Furthermore, significant infections that occur in otherwise 
healthy individuals should always lead the clinician to 
consider further full investigation for causes of unsuspected 
immunocompromise.

Funding information
The authors received no specific grant from any funding agency.

Conflicts of interest
The authors declare that there are no conflicts of interest.

Ethical statement
The patient concerned gave full consent to the write-up and publication 
of the case and images.

References
	1.	 Liu YC, Cheng DL, Lin CL. Klebsiella pneumoniae liver abscess 

associated with septic endophthalmitis. Arch Intern Med 
1986;146:1913–1916.

	2.	 Yu VL, Hansen DS, Ko WC, Sagnimeni A, Klugman KP et  al. 
Virulence characteristics of Klebsiella and clinical manifestations 
of K. pneumoniae bloodstream infections. Emerg Infect Dis 
2007;13:986.

	3.	 Read SA, Wijaya R, Ramezani-Moghadam M, Tay E, Schibeci S 
et al. Macrophage coordination of the interferon lambda immune 
response. Front Immunol 2019;10:2674.

	4.	 Rossi B, Gasperini ML, Leflon-Guibout V, Gioanni A, de 
Lastours V et al. Hypervirulent Klebsiella pneumoniae in cryptogenic 
liver abscesses, Paris, France. Emerg Infect Dis 2018;24:221–229.

	5.	 Chung CY, Wong ES, Liu CCH, Wong MOM, Li KKW. Clinical features 
and prognostic factors of Klebsiella endophthalmitis-10-year 
experience in an endemic region. Eye 2017;31:1569–1575.

	6.	 Shields RA, Smith SJ, Pan CK, Do DV. Endogenous Klebsiella 
pneumoniae endophthalmitis in northern California. Retina 
2019;39:614–620.

	7.	 Sheu S-J, Kung Y-H, Wu T-T, Chang F-P, Horng Y-H. Risk factors for 
endogenous endophthalmitis secondary to Klebsiella pneumoniae 
liver abscess: 20-year experience in southern Taiwan. Retina 
2011;31:2026–2031.

	8.	 Chen Y-H, Li Y-H, Lin Y-J, Chen Y-P, Wang N-K et  al. Prognostic 
factors and visual outcomes of pyogenic liver abscess-related 
endogenous Klebsiella pneumoniae Endophthalmitis: a 20-year 
retrospective review. Sci Rep 2019;9:1071.

	9.	 Ang M, Jap A, Chee S-P. Prognostic factors and outcomes in 
endogenous Klebsiella pneumoniae Endophthalmitis. Am J 
Ophthalmol 2011;151:338–344.

	10.	 Yoon YH, Lee SU, Sohn J-H, Lee SE. Result of early vitrectomy 
for endogenous Klebsiella pneumoniae Endophthalmitis. Retina 
2003;23:366–370.

	11.	 Connell PP, O'Neill EC, Fabinyi D, Islam FMA, Buttery R et  al. 
Endogenous endophthalmitis: 10-year experience at a tertiary 
referral centre. Eye 2011;25:66–72.

	12.	 Valour F, Perpoint T, Sénéchal A, Kong X-F, 
Bustamante J et  al. Interferon-γ autoantibodies as predisposing 
factor for nontuberculous mycobacterial infection. Emerg Infect Dis 
2016;22:1124–1126.

	13.	 Wongkamhla T, Chongtrakool P, Jitmuang A. A case report 
of Talaromyces marneffei Oro-pharyngo-laryngitis: a rare 
manifestation of Talaromycosis. BMC Infect Dis 2019;19:1034.

	14.	 Zanoni I, Granucci F, Broggi A. Interferon (IFN)-λ takes the 
helm: immunomodulatory roles of type III IFNs. Front Immunol 
2017;8:1661.

	15.	 Broggi A, Granucci F, Zanoni I. Type III interferons: balancing tissue 
tolerance and resistance to pathogen invasion. J Exp Med 2020;217.

	16.	 Ye L, Schnepf D, Staeheli P. Interferon-λ orchestrates innate 
and adaptive mucosal immune responses. Nat Rev Immunol 
2019;19:614–625.

	17.	 Moore R, O'Shea D, Geoghegan T, Mallon PWG, 
Sheehan G. Community-acquired Klebsiella pneumoniae liver 
abscess: an emerging infection in Ireland and Europe. Infection 
2013;41:681–686.

	18.	 Yao Z, Zheng J, Si Y, Wang W. Pneumocardia and septic pulmonary 
embolism due to nongas-forming liver abscess. Medicine 
2018;97:e13096.

	19.	 Ching Wen Ho D, Agarwal A, Lee CS, Chhablani J, Gupta V et al. 
A review of the role of intravitreal corticosteroids as an adjuvant 
to antibiotics in infectious endophthalmitis. Ocul Immunol Inflamm 
2018;26:461–468.

Five reasons to publish your next article with a Microbiology Society journal
1.   The Microbiology Society is a not-for-profit organization.
2.   We offer fast and rigorous peer review – average time to first decision is 4–6 weeks.
3.   �Our journals have a global readership with subscriptions held in research institutions around  

the world.
4.   80% of our authors rate our submission process as ‘excellent’ or ‘very good’.
5.   Your article will be published on an interactive journal platform with advanced metrics.

Find out more and submit your article at microbiologyresearch.org.


	Endogenous ﻿Klebsiella﻿ endophthalmitis as the presentation of both ﻿Klebsiella﻿ liver abscess and underlying anti-­IFN-3 autoimmunity
	Abstract
	Introduction
	Case presentation
	Discussion
	References


