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CASE REPORT

A 65-year-old Caucasian male with alcohol associated
cirrhosis, Child-Pugh Classification C, a MELD-sodium
score of 18, and currently undergoing liver transplant
evaluation, presented to the hospital with confusion,
weakness, and weight loss. He reported a gallbladder
stent placement 19months ago for chronic cholecys-
titis, endoscopic resection of an ampullary adenoma
10months ago, and a transjugular intrahepatic porto-
systemic shunt (TIPS) placement for refractory ascites
17 months ago. His initial temperature was 36.6 Celsius,
blood pressure 109/65mmHg, respiratory rate 16 per
minute, and regular heart rate of 60 beat per minute.
Initial physical exam showed systolic murmur grade 3,
abdominal exam with slightly distended abdomen, alert
and oriented to person but not place or time, and pres-
ence of asterixis. He denied a history of recreational
drug use, smoking, or recent alcohol intake. His home
medications included furosemide 20 mg daily, spirono-
lactone 25mg daily, rifaximin 550 mg twice daily, lactu-
lose 30 gram twice daily, zinc sulfate 50 mg twice daily,
ursodiol 300mg twice daily, and ropinirole 0.25mg at
bedtime.

Pertinent admission laboratory findings included
a white blood cell count (WBC) of 13.3k/ml with a left
shift and stable liver biochemistries with aspartate ami-
notransferase 40 U/L, alanine aminotransferase 17 U/L,
alkaline phosphatase 133 U/L, total bilirubin 1.4 mg/dI,
albumin 2.0g/dl, sodium 132mmol/L, platelet 133K/pl,
and international normalized ratio (INR) 1.4 (calculated
MELD score 14). He had a negative chest x-ray and uri-
nalysis (Table 1) but blood cultures grew gram-positive
rods in less than 24hours that were speciated as
Weissella confusa. Vancomycin was started following
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the blood culture results. However, repeat blood cultures
the following day showed persistent Weissella confusa
bacteremia. On further questioning, he reported eat-
ing saurkraut on a weekly basis for several years but
had no unusual new food exposures, sick contacts, or
recent travel. An infectious disease consultant recom-
mended to switch from vancomycin to ampicillin 2 gram
every 6 hours. Repeat blood cultures on day 4, 6, and 7
were negative. A transthoracic echocardiography (TTE)
showed evidence of thickened aortic and mitral valve
likely degenerative calcification. A transesophageal
echocardiography (TEE) was recommended with the
suspicion of infective endocarditis (IE) from the associ-
ation between Weissella confusa bacteremia and IE per
previous literature. In comparison of TEE versus TTE,
TEE has higher sensitivity to detect IE in those with
prolonged bacteremia, unknown source of bacteremia,
persistent fever, and pre-existing valvular disease."?
Because of the need for TEE, the gastroenterology
team was consulted for upper endoscopy to screen for
esophageal varices prior to the TEE. After discussion
with the cardiology team, the TEE was completed with-
out the need for a preoperative upper endoscopy. The
TEE demonstrated new moderate aortic regurgitation,
a thickened aortic valve consistent with aortic stenosis,
but no obvious mobile vegetation. However, a multidis-
ciplinary team conference recommended to proceed
with a positron emission tomography to look for dissem-
inated disease since positive findings would strongly
support the diagnosis.3 Interestingly, the positron emis-
sion tomography scan showed a metabolically active
focus adjacent to the aortic valve consistent with IE but
no extracardiac foci indicative of dissemination.

The patient was treated with penicillin V 4 mil-
lion units every 4hours for 2weeks followed by oral
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amoxicillin-clavulanate 875mg every 12hours for 4
more weeks. The infectious disease consultant recom-
mended to switch from ampicillin to penicillin given the
successful treatment with penicillin V reported in the
literature.* However, 1week later, he was readmitted
with hemorrhagic shock due to a 2cm bleeding duo-
denal ulcer that was treated with endoscopic therapy.
A repeat echocardiogram at day 48 showed thickened
aortic valve and mild to moderate aortic insufficiency
consistent with healed endocarditis. The patient com-
pleted a 6-week course of antibiotics and remains as-
ymptomatic 4 months later with a MELD-Na score of
13.

Cardiac surgery was not recommended for the
patient given high risk of mortality in cardiac surgery
procedure in the setting of Child Pugh Classification
C combined with renal impairment.5 Furthermore the
clearance of bacteria from blood culture, healing of aor-
tic valve demonstrated from TTE, and clinical course
improving suggested that surgery was not needed.
Unfortunately, the patient was readmitted on day 147
with confusion from Gemella sanguinis bacteremia and
found to have a multifocal stroke from septic emboli
from MRI brain. TEE showed mitral and aortic valve
endocarditis with severe destruction but no abscesses.
He was started on vancomycin and penicillin G for the
treatment of recurrent IE. Although the patient had a
surgical indication for valve replacement surgery with
progressive heart failure and valve destruction, he was
deemed not to be a good cardiac surgical candidate
due to underlying liver disease severity, and he passed
away from severe sepsis secondary to endocarditis on
day 157.

DISCUSSION

Patients with cirrhosis are at increased risk of bacterial
infections due their impaired host immune function and
reduced integrity of the gut mucosal barrier in the set-
ting of portal hypertension and enteric dysbiosis. IE is
a serious infection with high morbidity and mortality in
patients with cirrhosis.® Currently, information regard-
ing the incidence, etiologies, and outcomes with IE in
liver transplant (LT) candidates remains limited. In ad-
dition, there is no specific recommendation for the type
or duration of antibiotic therapy for IE in patients with
decompensated cirrhosis awaiting LT. Herein, we re-
port a patient with decompensated alcohol associated
cirrhosis who presented with acute IE from a rare or-
ganism, Weissella confusa, presumably acquired from
ingestion of fermented saurkraut.

Patients with cirrhosis have significantly greater
morbidity and mortality with IE compared to patients
without cirrhosis.” In case series of consecutive IE
cases, the proportion of patients with cirrhosis ranges
from 5 to 17 percent. The aortic valve was the most

commonly infected site, followed by the mitral valve
in cirrhotic patients. A study from Taiwan reported a
higher risk of IE in patients with cirrhosis (0.30%) com-
pared to general population (0.17%) with odds ratio
(OR) 2.04 p <0.0001.%2 The causal microorganisms
of IE in cirrhosis tend to be more gram-positive bac-
teria (74%-100%), predominantly Staphylococcus au-
reus (26%—-80%) (general population 23%-27%), less
Streptococci (10%—-39%) (general population 32%-—
58%), and rare gram negative bacilli (3%—5%), or fungi
(0%—3%). Nosocomial infection was estimated to arise
in 45% of cirrhosis patients versus 17% in non-cirrhosis
patients.7 Previous studies reported that some IE can
occur after procedures such as TIPS, upper endos-
copy, or liver biopsy. Potential sources of infections are
from oral, gut, urogenital, and skin sites.

Although prior guidelines in 2013 consider esoph-
ageal varices a relative contraindication to pursue
TEE, the evidence to support this recommendation
are limited.® The most recent retrospective multicenter
analysis investigated the risk of overt gastrointestinal
bleeding (primary outcome), likelihood of 2g/dl decline
in hemoglobin or the need of blood transfusion within
48hours after TEE (secondary outcome) among pa-
tients with cirrhosis with and without esophageal var-
ices documented by upper endoscopy.10 Interestingly,
there was no overt bleeding in the study of 191 cirrhotic
patients (79 (41.4%) had esophageal varices (30.4%)
large varices) and no significant difference in likelihood
of decline in hemoglobin or blood transfusion require-
ment between cirrhosis with and without varices after
controlling for confounders.® Moreover, the risk of
secondary outcome was similar between patients who
had upper endoscopy before (27.5%) versus after TEE
(26.7%, p = 1.00)."° The finding is supported by the re-
cent systematic review and meta-analysis that showed
that the incidence of post-TEE bleeding in patient with
varices was low (0.84%, 95% confidence interval [CI]
0.34%—1.56%) and the bleeding risk was comparable
between patients with and those without varices (risk
difference, 0.26%; 95% ClI, —=0.80% to 1.32%; I* =0%;
p= 0.88).11 Based on the current findings, the presence
or suspicion of esophageal varices should not delay ur-
gent TEE and does not warrant upper endoscopy be-
fore procedure.'?

To date, there is no specific treatment recommenda-
tion regarding the preferred antibiotic or duration for IE
treatment in cirrhosis, particularly in LT candidates. A
systematic review reported that aminoglycosides, vanco-
mycin, and cephalosporins were the antimicrobials most
frequently used for treatment of IE in cirrhosis.™ A previ-
ous study reported no difference in duration of treatment
for IE in cirrhosis (mean 40+28days) versus no cirrhosis
(mean 42+22days)."* However, it should be noted that
previous studies demonstrated an approximately six-fold
increased risk of death from IE in cirrhosis compared to
non-cirrhotic control patients.7 Cardiothoracic surgery
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TABLE 1

Timeline of events in 65-year old liver transplant

candidate with Weissella confusa endocarditis

Day 1

Day 2

Day 3

Day 4

Day 6

Day 16

Day 19

Day 46
Day 48

Presented with altered mental status,
weakness, fatigue with 20 pounds weight
loss

Temperature 36.6 Celsius; Physical exam
— asterixis, slightly distended abdomen,
systolic murmur

Key Labs:

White blood cells 13,400/pl (H) with neutrophil
(75.2%) (high)

Hemoglobin 10.1g/dl

Creatinine 1.24 mg/dI

Aspartate transaminase 43 U/L (H)
Alanine aminotransferase 18 [U/L
Alkaline phosphatase 1381U/L (H)
Total bilirubin 1.4 mg/dL (H)

MELD sodium score = 18

MELD score = 14

Child-Pugh Classification C

Liver ultrasound showed an unremarkable
gallbladder with no ascites

Blood culture x 2 positive for Weissella
confusa

Started IV vancomycin

Repeat blood culture positive for Weissella
confusa

Switched IV vancomycin to IV ampicillin
Repeat blood culture negative.

Switched ampicillin to penicillin for 2weeks
due to suspected endocarditis

Transthoracic echocardiogram — thickened
aortic and mitral valve

Transesophageal echocardiogram showed
new thickened aortic valve stenosis with
moderate aortic regurgitation.

PET showed minimally elevated FDG activity
adjacent to the aortic valve favored to
be adjacent myocardial activity. No focal
hyperintense uptake at TIPS or gallbladder
region.

Repeat blood culture negative on day 8

Hospitalized with hemorrhagic shock due to
duodenal bleeding.

Endoscopy showed a 2cm flat based ulcer in
the second part of the duodenum.

Switched to oral amoxicillin-clavulanate for
4 weeks per infectious disease team

Completed 6 weeks of antibiotic treatment

Hospitalized with abdominal pain and
leukocytosis presumably from a splenic
infarct seen on CT abdomen.

Repeat echocardiogram showed thickened
aortic valve (healed endocarditis) and mild
to moderate aortic insufficiency

Patient discharged next day without antibiotics

TABLE 1 (Continued)

Day 147 Hospitalized with Gemella sanguinis
bacteremia complicated by aortic and mitral
valve endocarditis with valvular destruction,
and multifocal stroke from septic emboli

Started on penicillin G and vancomycin

Patient deemed not to be a cardiac surgical
candidate due to underlying liver condition

Day 157 Death

Abbreviation: MELD; Model For End-Stage Liver Disease, PET; positron
emission tomography, FDG; fluorodeoxyglucose, CT; computed tomography.

was also offered less frequently in cirrhosis patients due
to the high risk and mortality in decompensated cirrho-
sis. A recent multicenter study reported that Child-Pugh
Class B/C was associated with significant increase in
mortality with adjusted hazard ratio of 3.1 (95% CI 1.47—
6.56, p = 0.003) and renal impairment with adjusted
hazard ratio of 1.10 (95% CI 1.03-1.17, p = 0.005).° In
general, the mortality of patients with cirrhosis undergo-
ing cardiothoracic surgery increased with the severity of
liver dysfunction with MELD score=13.5 or CTP score>7
is considered contraindication.”~"” Nonetheless, clinical
cure of IE was reported in 68.2% of cirrhosis patients with
an overall mortality of 41.4%.

Weissella confusa, is a gram-positive commensal
coccobacillus that can be isolated from the gut and skin
of both children and adults. This organism is a lactic
acid fermenter and previously classified as member of
Leuconostoc and Lactobacillus genera. Among the 19
recognized species of Weissella, Weissella confusa is
the most frequently associated with human infection.
It has also been used as a key ingredient in fermented
food products due to its ability to ferment lactose to
lactic acid. Previous literature reported clinical man-
ifestations of Weisella confusa infection ranging from
soft tissue infection to severe sepsis, osteomyelitis,
meningitis, and rare instances of IE. Our review of the
published literature found only three cases reports‘“g'19
of IE from Weissella confusa (Table 2). The first case
was a 49-year-old male with chronic alcohol use who
presented with rash, weakness, and 100-pound weight
loss in 6 months period, and found to have mitral valve
endocarditis with blood culture positive for Weissella
confusa.'® However, the patient declined the treatment
and died 4 days after being discharged. The source of
his infection was suspected to be from dental caries.
Interestingly, another case was reported in a patient
from Ghana where Weissella confusais commonly used
in fermenting food. In the current case, it is speculated
that the patient contracted Weissella confusa bactere-
mia from chronic consumption of fermented saurkraut
in the setting of a denuded duodenal mucosa due to
the endoscopic mucosal resection (EMR) procedure he
had previously undergone for his ampullary adenoma.
Bacterial translocation is a well-known phenomenon
in patients with cirrhosis and portal hypertension, and
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Weissella confusa endocarditis reported in the literature and the current case

TABLE 2

Outcome

Antibiotic (days)

Medical history

Presentation

Age/Sex

Author (year)

Died 4 days after discharge

Patient declined

Alcohol use disorder

Weight loss, fatigue, poor nutrition

49/Male

Flaherty et al.

and dentition

(2003)
Shin et al. (2007)

Survived at 1year follow up

Penicillin (28)

Aortic insufficiency

Incidental finding of vegetation from

65/Male

echocardiogram from regular

check up

Gentamicin (35)

Cefoperazone (28) (total 5weeks)

Amoxicillin (28)

Aortic valve replacement (day 36)

Congenital bicuspid aortic valve,

Chest tightness, palpitation, chronic

63/Male

Hurt et al. (2021)

diabetes, hypertension,

dyslipidemia

consumption of fermented food

from Ghana

Survived on day 62 and discharged

Gentamicin (17) (total 4 weeks)

Died 157 days after initial

Penicillin (14)

Alcohol cirrhosis, chronic

Weight loss, confusion, weakness,

65/Male

Wijarnpreecha

presentation

cholecystitis, ampullary

adenoma

chronic consumption of fermented

food

etal. (2022)

Amoxicillin-clavulanate (28) (total

6 weeks)

we presume that the saurkraut he chronically ingested
likely had some residual Weissella confusa organisms
present. Previous study demonstrated that lactic acid
bacteria are the dominant microorganisms in the final
fermented saurkraut product, which is considered to act
as probiotics to promote human health and microbial
stability.20 To date, no previous literature ever reported
saurkraut ingestion with development of IE.

In summary, Weissella confusa endocarditis in cir-
rhosis can be severe or even fatal if delayed diagnosis
or left untreated. The temporal relationship between
fermented food consumption and Weissella confusa
endocarditis is difficult to establish from published case
series. Nonetheless, we recommend avoiding con-
sumption of fermented food in those who had Weissella
confusa endocarditis to minimize the risk of recurrent
infection. Finally, transplantation providers should be
aware of the high mortality and morbidity of IE in cirrho-
sis, particularly those with undergoing LT evaluation.
TTE is insensitive to detect native valve |IE compared
with TEE. Urgent TEE for investigation of IE in patients
with decompensated cirrhosis should not be delayed.
The current evidence does not support the need for
upper endoscopy prior to TEE to screen for varices.

KEY POINTS

» Patients with cirrhosis and IE have a higher morbidity
and mortality than those without cirrhosis.

e TEE should not be delayed for investigation of val-
vular vegetation and routine upper endoscopy
screening for varices prior to TEE is not supported
by the current evidence nor the American society of
Echocardiography guidelines.

¢ Risk of mortality from cardiac surgery is prohibitively
high among cirrhosis with Child Pugh score>7 or
MELD score=13.5.

¢ The optimal type and duration of antibiotics in liver
transplant candidates with IE and time prior to listing
are not established.

What is your recommendation regarding the need for
upper endoscopy for variceal screening prior to the TEE?

a. Proceed with TEE without the need of upper
endoscopy

b. Perform upper endoscopy before TEE given the risk
of variceal bleeding is high in decompensated cir-
rhosis and delay TEE for few weeks after variceal
banding if banding indicated

c. Perform upper endoscopy to check for varices but
will not delay TEE given the urgent need to investi-
gate for IE

Answer: A. The recent meta-analysis showed that
the incidence of post-TEE bleeding in patient with
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varices was low (0.84%, 95% CIl 0.34%-1.56%) and
the bleeding risk was comparable between patients
with and those without varices.!" Based on the current
evidence, the presence or suspicion of esophageal var-
ices should not delay urgent TEE and does not warrant
upper endoscopy before procedure.

How do clinical outcomes and treatment options
differ in patients with and without cirrhosis who have
IE?

a. Patient with cirrhosis have similar mortality rate but
higher risk of recurrent IE after treatment when
compared with those without cirrhosis

b. Patient with cirrhosis have similar mortality rate
but higher risk of renal impairment and prolonged
hospitalization when compared with those without
cirrhosis

c. Patient with cirrhosis had higher mortality rate with
higher risk of renal impairment when compared with
those without cirrhosis

d. Patient with cirrhosis have higher mortality rate but
lower risk of renal impairment when compared with
those without cirrhosis

Answer: C. A previous study clearly demonstrated
that patients with cirrhosis and IE had higher mortality
(OR 4.95, 95%Cl 1.89-12.91), with higher risk of renal
impairment (OR 8.23, 95%CI 3.06—22.2) when com-
pared with those with |IE without cirrhosis.’

Should valvular replacement surgery be performed
in addition to antibiotic treatment for IE in patients such
as this case with decompensated cirrhosis?

a. The patient should undergo valvular replacement
due to high risk of recurrent IE.

b. The patient should undergo valvular surgery due to
the need of valvular replacement before LT

c. The patient should not undergo valvular replacement
due to high risk of morbidity and mortality in valvular
replacement surgery given his Child Pugh Class C
status.

Answer: C. In general, the mortality of patients
with cirrhosis undergoing cardiothoracic surgery in-
creased with the severity of liver dysfunction with
MELD score=13.5 or CTP score>7 is considered
contraindication.”®™" The patient has MELD score of
14 and CTP score of 10 (total bilirubin 1.4mg/dl (1
point), albumin 2.0g/dl (3 points), INR 1.4 (1 point),
Slight ascites/distended abdomen/History of refrac-
tory ascites with TIPS (2 points), Grade 3—4 enceph-
alopathy (3 points)).
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