
C A S E  R E P O R T Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation 
or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://
creativecommons.org/licenses/by-nc-nd/4.0/.

Li et al. BMC Infectious Diseases          (2024) 24:820 
https://doi.org/10.1186/s12879-024-09721-2

Introduction
Acute epididymitis is commonly caused by bacteria 
such as Escherichia coli, staphylococcus, enterococcus, 
and streptococcus faecalis. However, it is extremely rare 
for it to be caused by extended spectrum β-lactamase-
producing hypervirulent Klebsiella pneumoniae (ESBL-
hvKp). We present a recent case of a patient with acute 
epididymitis caused by ESBL-hvKp, leading to the devel-
opment of metastatic severe pneumonia and pulmonary 
abscesses formation from hematogenous seeding of an 
infectious source located distally. Despite receiving 20 
days of anti-infective therapy, the patient remained in 
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Abstract
Background Pulmonary abscesses resulting from epididymitis caused by extended spectrum β-lactamase-
producing hypervirulent Klebsiella pneumoniae (ESBL-hvKp) in a nondiabetic patient are extremely uncommon. The 
infection caused by this disseminated drug-resistant bacteria, which is generally considered an intractable case, poses 
a potential challenge in clinical practice.

Case presentation In this case report, we present the clinical course of a 71-year-old male patient with epididymitis, 
who subsequently developed cough and dyspnea following anti-infection treatment. Imaging examinations revealed 
severe pneumonia and pulmonary abscess. The infection of ESBL-hvKp in the epididymis led to bacteremia and 
subsequent lung lesions. Due to poor response to anti-infection therapy, the patient required an extended duration of 
anti-infection treatment and ultimately chosed to discontinue treatment.

Conclusions Acute epididymitis caused by ESBL-hvKP infection can result in the spread of the infection through the 
bloodstream, leading to severe pneumonia and lung abscess. Given the critical condition of the patient, even with 
active anti-infection treatment, there is a risk of treatment failure or potentially fatal outcomes.
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poor condition, and they decided to discontinue treat-
ment and was subsequently discharged.

Case presentation
The patient is a 71-year-old male with a history of hyper-
tension for the past ten years. He had been receiving drug 
treatment and was able to maintain a normal lifestyle. 
Three months prior to admission, he underwent electro-
prostatectomy due to prostatic hyperplasia. The patient 
initially presented to our hospital with a 5-day history 
of pain and swelling in the right scrotum, accompanied 
by a 1-day history of high-grade fever reaching 39  °C. 
Physical examination revealed right testicular edema 
with pain upon palpation of the epididymis, and a hard 
mass measuring 4  cm×2  cm was detected. Poor demar-
cation was observed between the testicle and epididymis. 
Laboratory tests showed abnormal results, including a 
white blood cell count (WBC) of 26.06 (normal range: 
3.5–9.5 × 109/L) with 93.1% neutrophils (normal range: 
40.0–75.0%), elevated C-reactive protein (CRP) level of 
230.96  mg/dl (normal range: ≤0.5  mg/dl), and Procalci-
tonin (PCT) level of 16.54 ng/ml (normal range: ≤0.5 ng/
dl). Slightly elevated total bilirubin (TBIL) of 34.6 umol/l 
(normal range: 0–26 umol/l) and direct bilirubin (DBIL) 
of 25.18 umol/l IU/L (normal range: 0–8 umol/l) were 
also observed. Scrotal ultrasound revealed an enlarged 
right epididymis with mildly increased vascularity on 
color Doppler, consistent with epididymitis (Fig. 1).

The patient was diagnosed with acute epididymitis and 
admitted to the urology ward for further evaluation and 
treatment. Empiric antibiotic therapy with intravenous 
ceftazidime (2  g every 8  h) and metronidazole (500  mg 
every 8  h) was initiated. 2 days after admission, the 
patient began experiencing occasional dry cough. Chest 
x-ray revealed scattered bilateral patchy ground-glass 
opacity and pulmonary nodules with some cystic cavities, 
and small left-sided pleural effusion (Fig. 2A). Computed 
tomography (CT) scan of the chest showed bilateral lung 

inflammation and pulmonary abscesses (bilateral pul-
monary nodules with central cavitation), enlargement of 
mediastinal lymph nodes, and small bilateral pleural effu-
sion (Fig. 3A and B).

Glycosylated hemoglobin assay, autoimmune antibody 
and HIV testing, molecular assay for tuberculosis, and a 
transthoracic echocardiogram, were conducted, yielding 
no significant abnormalities in the findings. The patient 
was supplementally diagnosed with pneumonia and pul-
monary abscess.

On the 4th day of hospitalization, the patient’s condi-
tion worsened, with increased respiratory symptoms and 
oxygen saturation dropping to 89–92% on room air. As 
a result, the patient was transferred to the intensive care 
unit (ICU) for further treatment. High flow nasal cannula 
(HFNC) was employed to alleviate dyspnea, resulting in 
improved oxygen saturation levels of 96 to 98%. Despite 
the initial negative results of the blood and urine bacte-
riological cultures obtained on the first day of admission, 
we thinked that the patient was suffering from epididy-
mitis and suspected that the bacteria had spread to the 
bloodstream, leading to pneumonia and lung abscesses. 
Given the poor response to the initial empirical antibi-
otic agents, the decision was made to discontinue ceftazi-
dime and metronidazole and instead initiate intravenous 
piperacillin-tazobactam (4.5  g every 8  h) and moxiflox-
acin (0.4  g once daily). 6 days after admission, a repeat 
chest CT scan revealed similar amounts of exudation, 
but with more multiple lung cavity lesions than the pre-
vious scan. Mediastinal lymph nodes enlargement and 
small bilateral pleural effusion were still present (Fig. 3C 
and D). The patient continued to experience intermit-
tent fever, with a maximum body temperature of 39.5 °C. 
Blood culture results identified gram-negative bacilli, 
and extended-spectrum β-lactamase-producing Kleb-
siella pneumoniae (ESBL-Kp) was reported as the posi-
tive culture the following day. The isolate’s susceptibility 
was tested using minimal inhibitory concentration (MIC) 

Fig. 1 Scrotal Ultrasound. The right epididymis associated with an enlargement in size and vascularization (blue and red signal)
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test strips, and it was found to be susceptible to amikacin 
(MIC ≤ 4), minocycline (MIC ≤ 4), imipenem (MIC ≤ 1), 
meropenem (MIC ≤ 1), and tigecycline (MIC ≤ 2). Conse-
quently, piperacillin-tazobactam and moxifloxacin were 
discontinued, and the patient’s infection control regimen 
was adjusted to include imipenem (1 g every 6 h intrave-
nously) and minocycline (0.1 g every 12 h orally) after 6 
days of antibiotic therapy.

On the 8th day after admission, the patient developed 
hypoxemic respiratory failure and required endotracheal 
intubation. The culture of bronchoalveolar lavage fluid 
(BALF) yielded the same ESBL-Kp organism the follow-
ing day. The patient was thus diagnosed with pulmonary 
abscess secondary to epididymitis caused by ESBL-
Kp. On the tenth day, repeat laboratory investigations 
revealed a WBC of 5.41 × 109/L with 80% neutrophils, 
CRP level of 190.05 mg/dl, and PCT level of 1.79 ng/ml. 
Repeat chest x-ray showed more bilateral patchy ground-
glass opacity and similar small left-sided pleural effusion 
than previous x-ray(Fig. 2B).

Due to the severe infection, the patient was transferred 
to the intensive care unit (ICU) at Zhujiang Hospital of 
Southern Medical University, 11 days after admission. 
Antibiotic treatment in the ICU included intravenous 
meropenem (1  g every 6  h) and tigecycline (0.1  g every 
12 h). During the patient’s ICU stay, imaging studies were 
repeated, and a CT scan showed an increase in exudation 
and in the number of multiple pulmonary cavity lesions 
than previous scans (Fig.  3E,  F). A scrotal ultrasound 
revealed the presence of a right testicular abscess and epi-
didymal abscess. The urologist recommended a review of 
the scrotal ultrasound after a week of anti-inflammation 

treatment, and drainage of the abscesses if necessary. 
Follow-up chest x-ray indicated extensive bilateral patchy 
ground-glass opacity with multiple pulmonary cavities, 
and small bilateral pleural effusion (Fig.  2C). Addition-
ally, the scrotal ultrasound confirmed the presence of 
right testicular and epididymal abscesses, as well as bilat-
eral epididymitis. Surgical intervention was suggested, 
but the patient declined further treatment. The patient’s 
oxygen levels remain low, and the tracheal intubation 
cannot be removed. As a rest, the patient chosed to be 
discharged after 20 days of antibiotic therapy. It’s impor-
tant to note that discontinuing treatment can lead to 
worsened illness and potentially death.

The Klebsiella pneumoniae (K. pneumoniae) isolate 
was extensively studied at the Laboratory of Respiratory 
Disease in People’s Hospital of Yangjiang, China. Capsu-
lar genotyping, a combination of the Galleria mellonella 
killing assay and a string test, virulence gene testing, and 
multilocus sequencing typing (MLST) were performed. 
The isolate was identified as a sequence type 23 serotype 
K1 strain (ST23-K1), carrying virulence-associated genes 
such as rmpA, magA, and aerobactin, but was negative 
for rmpA2. Furthermore, both the Galleria mellonella 
killing assay and string test produced positive results. 
Therefore, the clinical presentation and laboratory find-
ings support categorizing the infection as a disseminated 
infection with hypervirulent K. pneumoniae (hvKp).

Discussion
Acute epididymitis is a common urological emergency 
characterized by redness, swelling, and pain in the scro-
tum, often accompanied by fever and chills. In recent 

Fig. 2 Chest X-ray. (A) Scattered bilateral patchy ground-glass opacity and pulmonary nodules with some cystic cavities, and small left-sided pleural effu-
sion; (B) more bilateral patchy ground-glass opacity and small left-sided pleural effusion; (C)extensive bilateral patchy ground-glass opacity with multiple 
pulmonary cavities, and small bilateral pleural effusion
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years, K. pneumoniae infections causing epididymitis and 
epididymal abscesses have been increasingly reported 
[1]. Acute epididymitis can occur through retrograde, 
hematogenous, lymphatic, and other routes, and is fre-
quently secondary to urinary tract infections, long-term 
indwelling urinary catheters, invasive urethral proce-
dures, urethral strictures, and obstructions. Conservative 
treatment, including aggressive and effective antimicro-
bial therapy for an extended period, is often the primary 
approach for acute epididymitis, with favorable out-
comes in most patients. However, if ultrasound reveals 
the presence of epididymal abscess or testicular vascular 
disorders, accompanied by severe scrotal pain and high 
fever, prompt surgical intervention for drainage becomes 
necessary. In cases where testicular necrosis is observed, 
the testis and epididymis may need to be surgically 
removed. In the present case, the patient had recently 
undergone electroprostatectomy, which was considered 
a factor contributing to the backward flow of urine into 

the ejaculatory ducts, retrograde bacterial infection, or 
impaired semen discharge due to ejaculatory duct dam-
age. Subsequently, the patient developed epididymitis.

This case involves a community-acquired infection. The 
clinical presentation and findings from blood and sputum 
cultures suggested that the epididymitis was caused by 
ESBL-hvKP. The bacteria had invaded the bloodstream, 
resulting in severe pneumonia and lung abscesses.It is 
worth noting that reports of pulmonary abscesses sec-
ondary to epididymitis caused by K. pneumoniae, espe-
cially ESBL-hvKP, are exceedingly rare.

K.pneumoniae is classified under the Enterobacteria-
ceae family. Currently, there are two main pathotypes 
of K. pneumoniae that are spreading globally: classical 
K. pneumoniae (cKP) and hypervirulent K. pneumoniae 
(hvKP). The majority of hvKP infections are acquired 
within the community. hvKp can infect multiple sites of 
the body at the same time. This is usually characterized by 
a rapidly metastatic spread, leading to the development 

Fig. 3 Computed tomography (CT) scan of the chest. (A, B) Bilateral pulmonary nodules with central cavitation representing pulmonary abscesses; (C, D) 
multiple pulmonary nodules with central cavitation; (E, F) numerous large cavitary lesions representing multifocal pulmonary abscesses
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of hepatic abscesses, meningitis, brain abscesses, lung 
abscesses, endophthalmitis, and necrotizing fasciitis, 
and this is collectively referred to as Klebsiella pneu-
moniae invasive syndrome (KPIS). [2, 3]. KPIS was ini-
tially reported in Taiwan in the 1980s, and since then, the 
incidence of hvKP infection has been steadily increasing. 
The occurrence of hvKP infections is now geographically 
widespread, although it is more prevalent in immuno-
compromised individuals of Asian Pacific Rim [4, 5]. The 
reasons for this regional prevalence remain unclear and 
may be influenced by various ethnicities and environ-
mental factors. It is noteworthy that the age of onset of 
the disease is not limited to the elderly, as healthy indi-
viduals of any age can be affected. hvKP strains have been 
found to be uniformly resistant to ampicillin, but their 
resistance to other antimicrobial drugs is generally lower 
compared to traditional K.pneumoniae strains.

Laboratory tests have been used to define hvKp. One of 
the factors contributing to its virulence is the enhanced 
polysaccharide capsule, and most cases of hvKp produce 
capsules of serotype K1, K2 [6–8]. Previous studies have 
shown that ST23 is the most prevalent sequence type 
(ST) in hvKp isolates and strongly correlates with the 
K1 capsular serotype [9]. Currently, the recommended 
definitive diagnostic tests for hvKp involve the detec-
tion of virulence-associated genes such as aerobactin or 
a combination of the Galleria mellonella killing assay and 
the string test [10, 11]. Regulatory genes like rmpA and 
rmpA2 increase capsule polysaccharide production and 
the hypermucoviscous phenotype; the mucoviscosity-
associated gene A (magA), which encodes an enzyme, has 
also been found to contribute to the hypervirulent phe-
notype [6, 7]. Aerobactin has been identified as a major 
virulence factor in hvKp isolates due to its association 
with increased siderophore production [10]. The hyper-
mucoviscous phenotype can also be detected using the 
“string test,” which is positive when a bacterial colony 
can be stretched more than 5 mm from the agar plate [6]. 
Furthermore, the combination of the Galleria mellonella 
killing assay and the string test has a sensitivity of 95.56% 
and a specificity of 94.83%, making it a relatively simple 
and accurate method to identify clinical hvKp isolates 
[11]. The present study confirms that disseminated infec-
tion is due to hypervirulent K. pneumoniae (ST23-K1).

Cheng et al. reported a case of septic pulmonary embo-
lism secondary to K. pneumoniae epididymitis [12]. 
Additionally, Ojeda et al. identified another case of this 
condition [13]. The similarities between the two cases 
include epididymitis with the isolation of K. pneumoniae, 
multiple bilateral nodular lesions with pleural effusion, 
and a history of diabetes. However, the hvKp strains in 
these two cases were found to be antimicrobial sensi-
tive, not resistant to antimicrobials. Wen et al. reported 
a case of right epididymitis caused by multidrug-resistant 

Klebsiella pneumoniae (KPI), but no metastatic spread 
was observed, suggesting that this bacteria may be less 
virulent [14]. Generally, drug-resistant hvKp infections 
in the community are rare. In our study, we found that 
the K. pneumoniae infection in this immunocompetent 
patient produced an ESBL enzyme, which eventually 
metastasized and caused severe pneumonia, followed by 
a pulmonary abscess. The patient required endotracheal 
intubation and ventilator-assisted breathing. Unfor-
tunately, the patient did not respond well to antibiotic 
treatment, and extended administration of anti-infection 
regimens was necessary. Ultimately, the patient decided 
to discontinue treatment and was discharged. Therefore, 
for patients with acute epididymitis, it is important to be 
vigilant about the possibility of secondary severe pneu-
monia and lung abscess, especially if symptoms such as 
cough, sputum, chest tightness, and low oxygen satura-
tion occur during the course of the disease. Prompt and 
effective anti-infection measures are crucial as delay in 
treatment can often pose a threat to the patient’s life.

Some aspects of treatment failure should be taken into 
consideration. Delaying medical attention for five days 
after the onset of illness can have negative consequences 
on the prognosis of the patient. In cases of infectious dis-
eases, timely intervention is crucial. The accurate judg-
ment of the patient’s condition by the doctor and the 
adjustment of treatment methods play a significant role 
in the patient’s recovery. Generally, hvKp is more com-
monly associated with community-acquired infections 
compared to cKP. However, drug-resistant bacteria are 
rare, and in this particular case, the K. pneumoniae is 
producing ESBL enzymes, leading to a limited response 
to anti-infection treatment. Seeking medical attention 
promptly can potentially improve the prognosis of this 
patient by strengthening the anti-infection treatment. 
Due to the high prevalence of ESBL-producing bacteria 
in China, patients should be treated with antimicrobial 
agents containing enzyme inhibitors, such as piperacil-
lin-tazobactam or cefoperazone-sulbactam, instead of 
ceftazidime, at an early stage. This highly virulent bac-
terium has caused bacteremia and lung abscesses, and 
an effective approach would involve the administration 
of intravenous meropenem combined with intravenous 
tigecycline. Appropriate treatment adjustments based 
on the patient’s condition and pathogen characteristics 
are crucial for a successful outcome. If the treatment 
response remains inadequate, it is advisable to perform 
prompt drainage of the epididymal abscess. Secondary 
severe pneumonia and lung abscess necessitate long-
term anti-infection treatment. If the patient undergo 
operation, such as testicular and epididymal surgery, and 
continues with persistent anti-infection treatment, there 
is still a possibility for recovery.
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Conclusion
Acute epididymitis caused by ESBL-hvKP infection can 
result in the spread of the infection through the blood-
stream, leading to severe pneumonia and lung abscess. 
Given the critical condition of the patient, even with 
active anti-infection treatment, there is a risk of treat-
ment failure or potentially fatal outcomes.
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