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Abstract 

Background Over the last two decades, several cases of infections caused by Lactococcus lactis have been reported. 
This Gram-positive coccus is considered non-pathogenic for humans. However, in some rare cases, it can cause seri-
ous infections such as endocarditis, peritonitis, and intra-abdominal infections.

Case presentation A 56-year-old Moroccan patient was admitted to the hospital because of diffuse abdominal pain 
and fever. The patient had no past medical history. Five days before his admission, he developed abdominal pain in 
the right lower quadrant along with chills and feverish sensations. Investigations showed a liver abscess, which was 
drained, and the microbiological study of the pus revealed Lactococcus lactis subsp. cremoris. Three days after admis-
sion, control computed tomography objectified splenic infarctions. Cardiac explorations were performed and showed 
a floating vegetation on the ventricle side of the aortic valve. We retained the diagnosis of infectious endocarditis 
according to the modified Duke criteria. The patient was declared afebrile on day 5 and the evolution was clinically 
and biologically favorable. Lactococcus lactis subsp. cremoris, formerly known as Streptococcus cremoris, is a rare cause 
of human infections. The first case of Lactococcus lactis cremoris endocarditis was reported in 1955. This organism 
includes three subspecies: lactis, cremoris, and hordniae. A MEDLINE and Scopus search showed only 13 cases of infec-
tious endocarditis due to Lactococcus lactis, with subsp. cremoris identified in four of the cases.

Conclusions To our knowledge, this is the first case report of the co-occurrence of Lactococcus lactis endocarditis 
and liver abscess. Despite its reported low virulence and good response to antibiotic treatment, Lactococcus lactis 
endocarditis must be considered a serious disease. It is imperative for a clinician to suspect this microorganism of 
causing endocarditis when they notice signs of infectious endocarditis in a patient with a history of consumption of 
unpasteurized dairy products or contact with farm animals. The finding of a liver abscess should lead to an investiga-
tion of endocarditis, even in previously healthy patients without obvious clinical signs of endocarditis.
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Background
Over the last two  decades, several cases of infections 
caused by Lactococcus lactis have been reported. Widely 
used for the production of fermented products, this 
Gram-positive coccus is considered nonpathogenic for 
humans [1]. However, in some rare cases involving both 
immunocompetent and immunocompromised patients 
[2], it can cause serious infections such as endocarditis, 
peritonitis, and intra-abdominal infections[3].

In this article, we report a rare case of an immunocom-
petent 56-year-old male with a history of raw milk con-
sumption who presented with a Lactococcus-associated 
liver abscess and endocarditis.

To our knowledge, this is the first reported case in the 
literature (on the basis of the MEDLINE and Scopus 
databases) of a concurrent discovery of the association of 
a liver abscess and an endocarditis caused by Lactococcus 
lactis.

Case presentation
A 56-year-old Moroccan patient was admitted to the 
hospital for diffuse abdominal pain and fever. The patient 
was a bricklayer, reported no past medical history and no 
alcohol consumption, but was an active smoker. Five days 
before admission, the patient developed abdominal pain 
in the right lower quadrant along with chills and fever-
ish sensations. Initially, the patient received symptomatic 
treatment with phloroglucinol (80 mg three times a day) 
and showed no improvement. In contrast, his abdominal 
pain increased and became diffuse.

On admission, his temperature was 39  °C, his pulse 
was 126 beats per minute, his blood pressure was 
140/76  mmHg, his respiratory rate was 15 breaths per 
minute, his oxygen saturation was 94% in ambient air, 
and his Glasgow Coma Scale (GCS) score was 15/15.

Physical examination showed diffuse abdominal ten-
derness on palpation and decreased vesicular murmurs 
in the right chest. There were no valvular murmurs, and 
no mucocutaneous lesions of infectious endocarditis 
such as Janeway lesions, Osler nodes, or splinter hemor-
rhages under the fingernails. The rest of the examination 
was normal.

The biological assessment, carried out in the emer-
gency department, showed leucocytosis with neutro-
philia, hypereosinophilia, and monocytosis (white blood 
cell count of 14,960 per  mm3, neutrophil count of 9930 
per  mm3, eosinophil count of 2570 per  mm3, and mono-
cyte count of 1210 per  mm3). The plasma C-reactive pro-
tein level was 419.37 mg/l, and the procalcitonin level was 
4.660 ng/ml. The liver function tests were elevated, with 
an aspartate aminotransferase level of 139.1 UI/L and an 
alanine aminotransferase level of 279 UI/L. Kidney func-
tion was normal with a creatinine level of 8.7 mg/L and 

urea level of 0.52 g/L. The electrocardiogram performed 
on admission was normal.

Thoraco-abdomino-pelvic computed tomography 
(CT) showed right basal pneumonia, mild bilateral pleu-
ral effusion, low abundance perihepatic fluid effusion, 
and an abscess in segment VII of the liver measuring 
87 × 70 mm. (Figs. 1 and 2).

Fig. 1 Abdominal computed tomography revealed a multiloculated 
hypodensity in segment VII, suggesting a liver abscess (white 
arrowhead)

Fig. 2 Thoracic computed tomography revealed a mild 
predominantly right bilateral pleural effusion (white arrowheads)
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Surgical drainage was recommended and performed 
under general anesthesia. The exploration showed a 
fissured abscess through which we noted the exit of 
pus. It was drained by a Salem sump drain with pus 
sampling for cytobacteriological study. The pus was 
cultured and grew Lactococcus lactis subsp. cremoris. 
During hospitalization, repeated aerobic and anaero-
bic blood cultures were taken and cultured, all of which 
were negative.

The postoperative follow-up was simple. The patient 
was treated empirically with intravenous antibiotics: 
metronidazole (500  mg three times daily), imipenem 
(500 mg four times daily), and amikacin (1 g once a day). 
The amikacin was stopped at day  5. Three  days after 
admission, we carried out a control CT that objectified 
a more organized aspect of the pre-suppurative phase 
liver abscesses and areas of splenic infarction (Fig.  3). 
Transthoracic echocardiography was performed and was 
normal with no evidence of vegetations, no valvular or 
paravalvular regurgitation, and no aortic abscess or peri-
cardial effusion. A decision to carry out transesophageal 
echocardiography was made, where a floating vegeta-
tion on the ventricle side of the aortic valve measuring 
8 × 5 mm was observed and there were no imaging of an 
abscess or Valsalva aneurysm (Fig. 4).

Investigations of immune function demonstrated that 
he was HIV negative.

The patient was declared afebrile on day 5. The drain-
age catheter was removed on day  6 when the drained 
fluid was minimal.

As part of the endocarditis extension assessment, 
the patient underwent a cerebral CT that showed no 
abnormalities.

In total, the patient was treated with imipenem for 
4  weeks and metronidazole was also continued for 
3 weeks to cover other potential anaerobic germs.

The outcome was clinically and biologically favora-
ble with negativation of the infection’s biomarkers (pro-
calcitonin, C-reactive protein, and total white blood 
cell count) without occurrence of AV-type electrical 
complications.Fig. 3 Control abdominal computed tomography revealed areas of 

splenic infarction (white arrowheads)

Fig. 4 Transesophageal echocardiography showed a floating and vibratile vegetation measuring 8 × 5 mm on the ventricular side of the aortic 
valve
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On follow-up in the outpatient clinic after 2  months, 
the patient was well and asymptomatic with normalized 
biochemistry and almost complete regression of the liver 
abscess and splenic infarctions on CT (Fig. 5). Moreover, 
on the control transesophageal echocardiography, we 
remarked that the vegetation had decreased in size with-
out the occurrence of any complications.

The patient was reviewed in consultation after 
8 months, and was totally asymptomatic.

Discussion and conclusions
To our knowledge, and up to date in the current litera-
ture, this is the first described case of concurrent discov-
ery of a liver abscess associated with endocarditis caused 
by Lactococcus lactis.

Lactococcus lactis is a Gram-positive bacterium used 
for the production of fermented dairy products, particu-
larly cheddar cheese. Five species of the genus Lactococ-
cus have been described: L. lactis, L. garvieae, L. piscium, 
L. plantarum, and L. raffinolactis[4, 5].

L.  lactis actually includes three subspecies: L.  lac-
tis  subsp.  lactis, L.  lactis  subsp.  cremoris, and L.  lac-
tis subsp. hordniae [4, 5].

Most bacteria employed in food preparation are killed 
during digestion (following ingestion), but it has been 
established that Lactococcus remains viable after transit 
through the gastrointestinal tract, which is considered 
to be the mechanism of Lactococcus lactis infection in 
humans, especially when there is a loss of intestinal wall 

integrity[2, 6]. This may justify colonoscopy as part of the 
investigation.

In some cases (similar to ours), the ingestion of unpas-
teurized milk, sour cream, or yogurt was recognized. 
However, in other cases, there was no history of inges-
tion of unpasteurized dairy products. Owing to the rarity 
of Lactococcus lactis infection, the source of this infec-
tion has not been well demonstrated. The hypotheses 
regarding the source of infection include the ingestion of 
unpasteurized dairy products or direct intraluminal inoc-
ulation from contaminated hands[7].

Lactococcus lactis has low virulence and is considered 
nonpathogenic. However, it has recently been consid-
ered an opportunistic pathogen microbe. A pathophysi-
ological mechanism has been described to explain the 
virulence of this microorganism in the genesis of infec-
tious endocarditis. Indeed, a study carried out in 2016 
showed that Lactococcus lactis expresses the glycoprotein 
Cnm, which promotes its adhesion to type I collagen and 
to cardiac tissues (in particular the tissues of the aortic 
valve) [8].

We retained the diagnosis of infectious endocarditis for 
our patient according to the modified Duke criteria. [9, 
10]. Repeated blood cultures taken during hospitalization 
did not grow any specific pathogen that could probably 
be attributed to previous antibiotic treatment. According 
to the literature, the rate of culture-negative endocarditis 
varies from 2.1% to 35% [11]. In our case, the vegetation 
was not visualized on transthoracic echocardiography 
although it was a quite voluminous aortic localization 
and this imaging had good sensitivity for the exploration 
of the aortic sigmoids [12]. This highlights the fact that it 
is necessary to perform transesophageal echocardiogra-
phy when endocarditis is a clinical possibility.

Infectious endocarditis due to Lactococcus lactis is very 
rare, and a MEDLINE and Scopus search (Table 1) identi-
fied only 13 cases of infectious endocarditis due to Lacto-
coccus lactis, with the subsp. cremoris identified in four of 
the cases. In these four cases, including ours, the affected 
valve was the aortic valve. However, in other cases, endo-
carditis affected the mitral valve, which is the most com-
monly involved valve, followed by the tricuspid valve. 
The outcomes of the few reported cases were good: only 
two patients died (including one infant diagnosed post-
mortem and one adult whose course was complicated by 
bilateral uncal herniation due to multiple intracerebral 
hemorrhages). This underlines the good prognosis of 
Lactococcus lactis endocarditis.

Liver abscess is the second most common localiza-
tion of Lactococcus lactis infections after endocardi-
tis. Reviewing the MEDLINE and Scopus databases, we 
found nine cases of hepatic abscess due to Lactococcus 

Fig. 5 Control computed tomography on follow-up after 2 months 
showed almost complete regression of the liver abscess and splenic 
infarctions
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lactis: most frequently Lactococcus lactis subsp. cremoris 
in four cases, Lactococcus lactis subsp. lactis in one case, 
and no available data regarding the subspecies in four 
cases [1, 24–31].

We remark that six out of the nine cases did not accom-
plish proper cardiac exploration (transthoracic echo-
cardiography nor transesophageal echocardiography). 
Note that in the other three cases, no available data were 
found.

Our case is the first liver abscess described in the lit-
erature with a proper cardiac exploration that found a 
co-occurrence of infectious endocarditis. We therefore 
wonder if this association is underdiagnosed as opposed 
to what is described, and find it logical to recommend 
systematic ultrasound cardiac exploration in the case of 
any Lactococcus lactis hepatic abscess.

A liver abscess formation is explained by its anatomi-
cal and physiological singularity. The liver receives blood 
from the systemic and portal circulations, from which 
the infected bloodstream can carry the bacterium, and 

the infection spread in this case was considered hema-
togenous. The usual pathophysiology behind liver abscess 
formation can be assumed as bowel content leakage 
and peritonitis rout. The bacteria can travel through 
the portal vein to reach the liver and reside there. Less 
frequently, the infection can originate from the biliary 
system[32].

Table  2 presents all available multiple localizations 
of Lactococcus lactis infections. Nine cases have been 
described in the literature, from which we find four cases 
of endocarditis and five liver abscesses as the starting 
point of the systemic infection.

Six out of the nine cases indicated Lactococcus lac-
tis subsp. cremoris, knowing that the other three cases 
lacked information and did not specify the subspecies of 
Lactococcus lactis. Therefore, the cremoris subspecies is 
more likely to be spread systemically and carried to mul-
tiple organs, regardless of the infection starting point, as 
this hypothesis is consistent with our case.

Table 1 Reported cases (MEDLINE and Scopus Databases) of infectious endocarditis caused by Lactococcus lactis 

Authors Year Subspecies Unpasteurized 
dairy products 
consumption

Heart disease Valve involved Complications Outcome

Wood et al. [13] 1955 L. lactis subsp. lactis Yes (ice cream) No history of heart 
disease

Unknown None Recovered

Mannion and 
Rothburn [14]

1990 L. lactis subsp. lactis Unknown Myocardial infarc-
tion, rheumatic 
mitral valve disease

Mitral Infarction/dys-
phasia

Recovered

Pellizzer et al. [15] 1996 L. lactis subsp. 
cremoris

No Mitral prolapse Aortic None Recovered

Halldorsdottir et al. 
[16]

2002 L. lactis subsp. 
cremoris

Yes (milk) No history of heart 
disease

Mitral None Recovered

Kiss et al. [17] 2005 Unknown Unknown Unknown Unknown Femoral osteomy-
elitis

Unknown

Zechini et al. [18] 2006 L. lactis subsp. lactis Unknown Atrial mixoma, 
mitral regurgitation

Mitral None Recovered after 
surgery

Resch et al. [19] 2006 L. lactis subsp. 
cremoris

Yes (cheese) No history of heart 
disease

Aortic Multiple mycotic 
aneurysms

Recovered after 
surgery

Lin et al. [20] 2009 L. lactis subsp. 
cremoris

No No heart disease Mitral Intracerebral hem-
orrhage/infraction

Deceased

Rostagno et al. [6] 2012 Unknown No Mitral valve pro-
lapse

Mitral Embolic infarction Recovered after 
surgery

Taniguchi et al. [21] 2015 Unknown No No heart disease Mitral + tricuspid Arrhythmia Deceased

Mansour et al. [22] 2016 Unknown No Ventricular septal 
defect

Tricuspid Pulmonary septic 
emboli

Recovered

Georgountzos 
et al. [7]

2017 Unknown No No history of heart 
disease

Aortic None Recovered

Fei Chen et al. [23] 2018 L. lactis subsp. lactis Unknown Coronary heart 
disease

Mitral None Recovered

Lahlou et al. 2021 L. lactis subsp. 
cremoris

Yes (milk) No heart disease Aortic Liver abscess, 
splenic infarction, 
bilateral pleural 
effusion + right 
basal pneumonia

Recovered
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We found that consumption of unpasteurized milk 
or cheese was present in three out of the nine cases. It 
is plausible that the inoculation of the microorganism 
occurred through an orofecal mechanism. Although Lac-
tococcus inoculation is more prone to be accomplished 
through the digestive duct, endocarditis and liver abscess 
seem to be equally frequent as a triggering systemic 
infection site.

Underlying conditions were documented in eight 
out of the nine cases identified in the MEDLINE and 
Scopus database articles and only one patient had an 
immunocompromised state related to his condition 
(cholangiocarcinoma). On the basis of the literature, 
immunodeficiency or immunocompromisation may be a 
predisposing factor linked with Lactococcus lactis infec-
tion with liver abscess localization[3].

The most frequent localizations that lead to multiple 
localizations infection other than the heart and the hepa-
tobiliary tract are the pleura, lungs, brain, retroperitoneal 

organs, bones, and so on, as they are often the starting 
infection sites. [3]

The majority of hepatobiliary-starting Lactococcus 
infection cases did not benefit from proper cardiac explo-
ration. We found that cases 2, 6, and 9 had positive blood 
culture with a non-specific endocarditis germ (minor 
modified Duke criteria) with some other minor criterion. 
On the basis of the modified Duke criteria, these cases 
had a score of 3, compatible with a possible endocarditis 
diagnosis. We therefore propose a systematic ultrasound 
cardiac exploration in front of any Lactococcus lactis 
hepatic abscess or multiple localization Lactococcus lactis 
infection, looking for an endocarditis echocardiographic 
finding.

Pleural effusion, especially in the right chest, was fre-
quently linked with Lactococcus lactis infections, particu-
larly when the infection started with liver abscesses. The 
possible mechanism of propagation might be through the 

Table 2 Reported cases (MEDLINE and Scopus Databases) of multifocal abscess localizations caused by Lactococcus lactis 

References Year Subspecies Unpasteurized 
dairy products 
consumption

Original infection 
site

Valve involved 
(when 
endocarditis is 
present)

Complications Outcome

Nakarai et al. [24] 2000 L. lactis subsp. 
cremoris

No Liver abscess No cardiac 
assessment was 
performed

Massive right 
pleural effusion and 
collapse of the right 
lower lobe

Recovered

Antolín et al. [1] 2004 L. lactis subsp. 
cremoris

No Diverticulitis that 
lead to liver abscess

No cardiac 
assessment was 
performed

Massive right pleu-
ral effusion

Recovered

Kiss et al. [17] 2005 Unknown Unknown Endocarditis Unknown Femoral osteomy-
elitis, cerebral, and 
pulmonary abscess

Unknown

Resch et al. [19] 2006 L. lactis subsp. 
cremoris

Yes (cheese) Endocarditis Aortic Epididymitis, Reiter’s 
syndrome, multiple 
mycotic aneurysms, 
eye and kidney 
embolii

Recovered

Lin et al. [20] 2009 L. lactis subsp. 
cremoris

No Endocarditis Mitral Intracerebral hem-
orrhage

Deceased

Kim et al. [28] 2010 L. lactis subsp. 
cremoris

No Liver abscess and 
empyema and 
necrotizing pneu-
monia

No cardiac 
assessment was 
performed

Bilateral pleural 
effusion

Recovered

Fragkiadakis et al. 
[30]

2016 L. lactis subsp. 
cremoris

Yes Bowell wall thicken-
ing, liver abscess 
and perirenal 
abscess

– Perirenal abscess, 
severe periodontitis

Recovered

Mansour et al. [22] 2016 Unknown Yes (cheese) Endocarditis Tricuspid Pulmonary septic 
emboli

Recovered

Shimizu et al. [3] 2019 Unknown No Cholangitis No cardiac 
assessment was 
performed

Liver abscesses Deceased

Lahlou et al. 2021 L. lactis subsp. 
cremoris

Yes (milk) Liver abscess Aortic Bilateral pleural 
effusion + right 
basal pneumonia

Recovered
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bloodstream, as well as through a locoregional process, 
considering the anatomical links.

The outcome was favorable in the majority of cases, 
suggesting that early treatment may be a major prognos-
tic factor in this kind of infection.

One of the interesting findings in this case was the ele-
vated monocyte count. This patient presented concomi-
tant monocytosis within the endocarditis episode. It is 
known that monocytosis can be caused by a wide variety 
of neoplastic and nonneoplastic conditions [33]. The var-
ious causes of monocytosis can be divided into two broad 
categories: clonal or reactive, from which acute infec-
tions such as endocarditis can be an etiologic factor [34]. 
Infective-endocarditis-related bacteria are described in 
the literature as activating factors of blood monocytes. 
Activated monocytes are believed to be important fac-
tors, participating in the formation of endocarditis veg-
etations by producing cytokines and procoagulant factors 
that enhance the development of the infected coagulum, 
formally known as vegetation [35, 36].

Lactococcus lactis, formerly known to be a nonpatho-
genic microorganism, has contributed to several cases of 
human infections, including infectious endocarditis and 
liver abscesses. It is essential for a clinician to suspect this 
microorganism of causing endocarditis when they notice 
signs of infectious endocarditis in a patient with a history 
of consumption of unpasteurized dairy products or con-
tact with farm animals. This case suggests the hypothesis 
that the finding of a liver abscess may require an investi-
gation of endocarditis even in previously healthy patients 
without obvious clinical signs of endocarditis.

Here, we report here the fourteenth case of endocar-
ditis caused by Lactococcus lactis described in the lit-
erature and the first case report of the co-occurrence of 
Lactococcus lactis endocarditis and liver abscess.
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