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Abstract:

A 59-year-old man with type 1 diabetes presented with heart failure. Echocardiography showed large vege-
tations on the mitral and aortic valves. Blood bacterial culture was positive for Staphylococcus warneri, a
coagulase-negative staphylococcus (CoNS) family member. He was diagnosed with native valve endocarditis
(NVE) induced by the resident bacteria and ultimately underwent double valve replacement. Retrospectively,
slight laboratory data abnormalities and weight loss beginning four months before may have been signs of
NVE. He had no history of immunosuppressive therapies or medical device implantation. Thus, CoNS can
cause NVE after a long asymptomatic course in patients with poorly controlled diabetes.
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Introduction

Hyperglycemia is a well-known risk factor for infectious
diseases, such as pneumonia, influenza, and urinary tract in-
fection (1-5). Infective endocarditis (IE) is a critical infec-
tious disease, and its prevalence is increased in patients with
diabetes (6-8). The bacteria usually causing native valve en-
docarditis (NVE) are Staphylococcus aureus (S. aureus) and
viridans group streptococci (9-11). However, resident bacte-
ria, including coagulase-negative staphylococci (CoNS), are
often isolated as causative pathogens in nosocomial infec-
tions. For IE, CoNS are thus recognized as common patho-
gens in prosthetic valve endocarditis (PVE) while being
quite rare in NVE (9-13). IE induced by CoNS usually oc-
curs in immunocompromised hosts and follows a chronic
and indolent course, making an early diagnosis difficult.
Therefore, it often becomes severe and has a serious out-
come (13).

Staphylococcus warneri (S. warneri) is a member of the

CoNS family and is also isolated from body

faces (14, 15). S. warneri typically gives rise to clinical

sur-

problems in patients with a compromised immune system or
implanted prosthetic devices (16, 17). IE, especially NVE,
caused by S. warneri is very rare, and there are few reports
in the literature (16-25).

We herein report NVE caused by S. warneri in a patient
with type 1 diabetes mellitus. We also conducted a literature
review to identify cases of IE caused by S. warneri. Mild
laboratory abnormalities and transient body weight loss were
seen, but he had experienced no other symptoms until the
onset of acute heart failure. When he underwent diagnostic
examinations for the heart failure, large vegetations were de-
tected on both the mitral and aortic valves, necessitating
double valve replacement.

Case Report

The patient was a 59-year-old Japanese man with a 28-
year history of type 1 diabetes. He visited our hospital
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Table 1. Laboratory Data on Admission to Our Hospital.

WBC 20,800 cells/uL TP 6.7 g/dL
Neutrophils 86.6 % Alb 3.1 g/dL
Eosinophils 0.8 % CK 66 U/L
Basophils 0.5 % CK-MB 6 U/L
Lymphocytes 8.5 % Na 135 mmol/L
Monocytes 3.6 % K 4.7 mmol/L

RBC 4.32x10° cells/uL Cl 102 mmol/L

Hemoglobin 13.7 g/dL Glucose 171 mg/dL

Hematocrit 40.0 % Troponin T (=)

PLT 372x103 cells/uL BNP 271.5 pg/mL

CRP 6.06 mg/dL

T-Bil 1.2 mg/dL

AST 178 IU/L PT 82 %

ALT 93 TU/L APTT 42.7 seconds

LDH 542 TU/L Fibrinogen 383 mg/dL

ALP 576 TU/L FDP 4.4 pg/mL

¥-GTP 173 TU/L D-dimer 2.2 ug/mL

Amylase 49 IU/L

BUN 16 mg/dL

Creatinine 0.63 mg/dL

WBC: count of white blood cells, RBC: count of red blood cells, Hb: hemoglobin,
PLT: count of platelets, T-Bil: total bilirubin, AST: aspartate aminotransferase,

ALT: alanine aminotransferase, LDH: lactate dehydrogenase, ALP: alkaline phos-

phatase, »-GTP: gamma glutamyl transferase, BUN: blood urea nitrogen, TP: total

protein, Alb: albumin, CK: creatine kinase, CK-MB: creatine phosphokinase MB,

BNP: brain natriuretic peptide, CRP: C-reactive protein, PT: prothrombin time,

APTT: activated partial thromboplastin time, FDP: fibrin degradation products

monthly for management of diabetes with intensive therapy
employing multiple-dose insulin injections. His height and
body weight were 168 cm and 52 kg (body mass index:
18.4 kg/m?®), respectively. He showed depleted insulin secre-
tion (serum C-peptide level was below the limit of detec-
tion), such that his blood glucose levels fluctuated severely,
and his hemoglobin Alc (HbAlc) level was around 9.0%
despite intensive insulin therapy. He had been diagnosed
with asymptomatic chronic severe (grade III) aortic regurgi-
tation (AR) 16 years before the current presentation but had
declined follow-up for the AR. He had never undergone sur-
gery nor the implantation of any prosthetic devices.

Eight days after his regular hospital visit, he visited an
emergency clinic complaining of breathing difficulty and
had a fever above 38 °C. Until that day, he had not noticed
any fever, chills, weakness, or any other symptoms. His
blood pressure and pulse rate were 192/82 mmHg and 118/
min, respectively. He showed orthopnea, and his oxygen
saturation (SpO.) was 80%. He was transported to the emer-
gency department of our hospital. A physical examination
revealed a Levine 3/6 systolic murmur, although his cardiac
murmur had not been checked at regular hospital visits. No
physical findings suggesting IE, such as Osler nodes, Jane-
way lesions, or conjunctival petechiae, were recognized. His
white blood cell (WBC) count was markedly increased to
20,800/uL, and his C-reactive protein (CRP) was elevated to
6.06 mg/dL. Serum creatine phosphokinase MB was within
the normal range, at 6.0 IU/L, and troponin T was negative

(Table 1). Chest X-ray (Fig. 1) showed pulmonary conges-
tion with cardiac enlargement (cardiothoracic ratio: 55%).
Electrocardiography (Fig. 1) revealed ST elevation on V1-V
4, but emergency echocardiography showed no dysfunction
of cardiac contractility. He was diagnosed with acute heart
failure due to valvular disease, and treatment with non-
invasive positive pressure ventilation and nitrates was initi-
ated.

After hospital admission, a detailed examination by
transthoracic echocardiography showed severe aortic regurgi-
tation, severe mitral regurgitation, and a mobile vegetation
on the mitral valve. Transesophageal echocardiography re-
vealed a 16.5x6-mm mobile vegetation on the anterior leaf-
let of the mitral valve and an 11.2x5-mm nonmobile vegeta-
tion on the noncoronary cusp of the aortic valve (Fig. 2).
These findings raised strong suspicion of NVE. In this case,
head computed tomography (CT) and magnetic resonance
imaging revealed no cerebral infarction or hemorrhaging, al-
though a mobile vegetation was detected.

On reviewing the clinical course until hospitalization (Ta-
ble 2), we noted that at the visit four months before admis-
sion, his WBC count had been slightly elevated. The follow-
ing month, his albumin (Alb) level decreased to 3.0 g/dL,
and his hemoglobin (Hb) level had shown a gradual decline
over the 2 months prior to admission. During this period, he
had experienced a 4-kg weight loss. Esophagogastroduo-
denoscopy and whole-body CT were performed, but no ab-
normalities were detected. One month later, he had regained
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Figure 1.

Figure 2.

the vegetations on the valves.

some weight, and the laboratory findings had nearly normal-
ized, except for a slightly elevated CRP level (0.54 mg/dL).
At the last visit (8 days before admission), his WBC count
had again risen to 9,300/uL, while his Hb and Alb levels
had again decreased to 13.1 g/dL and 3.0 g/dL, respectively.
Furthermore, his CRP level had increased to 4.18 mg/dL. At
that time, his diastolic blood pressure has shown an obvious
decrease (Table 2). Thus far, he had not experienced a fever
or any symptoms other than weight loss. We suspected dis-
eases of infectious and/or malignant origin and initiated
comprehensive examinations to identify the source of his
clinical findings.

After heart failure treatment had been started, his clinical

Chest X-ray and electrocardiography findings on admission to our hospital.

TEE

Transthoracic (TTE) and transesophageal (TEE) echocardiograms. Red arrows indicate

symptoms showed rapid improvement, and his hemody-
namic stability was maintained during the first six hours. He
initially received empirical intravenous antibiotic therapy
consisting of 12 g/day of ampicillin sulbactam (ABPC/S)
and 120 mg/day of gentamycin (GM). Three blood culture
sets were obtained on the admission, and all were positive
for S. warneri (minimum inhibitory concentration [MIC] to
ABPC/S <8 ng/mL; MIC to GM <1 pg/mL; MIC to cefa-
zolin (CEZ) <2 pg/mL). Thus, IE caused by this organism
was diagnosed.

According to the clinical guideline established by the
Japanese Circulation Society, emergency surgery is generally
recommended for heart failure of NYHA III to IV or urgent
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Table 2. Time Courses of Body Weight, Blood Pressure, and Laboratory Data before Admission.

0
Months -7 -6 -5 -4 -3 -2 -1 (last regular visit
before admission)
Body weight (kg) 53 54 52 52 52 48 52 53
Blood Pressure (mmHg)  113/67  132/64  118/77  126/70 — 126/69 — 127/53
WBC (cells/uL) 4,100 5,700 5,400 9.300  10.600 8,300 6,600 9.300
CRP (mg/dL) — — — — — — 0.54 4.18
Hb (g/dL) 15.0 14.5 15.2 14.5 13.1 12.8 14.0 13.1
Alb (g/dL) 3.6 3.7 3.8 3.6 3.0 3.1 35 3.0
HbAlc (%) 9.7 9.4 9.0 8.6 8.5 8.6 8.3 8.7

WBC: count of white blood cells, CRP: C-reactive protein, Hb: hemoglobin, Alb: albumin, HbAlc: hemoglobin Alc

surgery for NVE mobile vegetation exceeding 10 mm and
severe valve dysfunction (26). In this case, however, his
heart failure was successfully improved. Based on the guide-
line (26), the risk of embolism was considered to have been
reduced by the administration of appropriate antibiotic ther-
apy. In addition, the patient had type 1 diabetes, and his gly-
cemic control was so poor that we were concerned that
double-valve surgery would be a high-risk procedure. There-
fore, we planned elective surgery after sufficient control of
both infection and diabetes.

Based on the blood culture results, the antibiotic regimen
was switched to 6 g/day of CEZ. A detailed dental examina-
tion revealed no abnormalities, such as periodontitis. After
four weeks of antibiotic therapy, he underwent surgical ther-
apy. His aortic valve was found to be bicuspid, and the aor-
tic and mitral annuli were intact without abscess formation.
Large vegetations were exenterated, and the mitral and aor-
tic valves were both replaced with mechanical valves. He
experienced no postoperative complications and was dis-
charged on the 22nd day after the operation without appar-
ent embolism. He has not had any recurrence in over two
years since the operation.

Discussion

We encountered a case with NVE caused by S. warneri, a
member of the CoNS family. Prior to the manifestation of
acute heart failure in this patient, he had had no obvious
symptoms suggesting IE, such as a fever, chills, sweating, or
chest pain, aside from mild and temporary weight loss and
laboratory abnormalities. Two chronic factors-blood glucose
fluctuation due to poorly controlled type 1 diabetes and re-
gurgitation caused by a bicuspid aortic valve (BAV)-may
have contributed to the development of NVE by low-
virulence resident bacteria, which rarely cause this disease.

The pathogens commonly causing NVE are S. aureus and
viridans group streptococci (14). However, while CoNS are
a common cause of PVE (14), they are only rarely associ-
ated with NVE (9-11). CoNS, represented by Staphylococ-
cus epidermidis (S. epidermidis), colonize the skin and mu-
cous membranes of humans and animals. Notably, making a
diagnosis of NVE caused by CoNS often takes longer than

diagnosing NVE due to S. aureus because of the indolent
course of this disease, at least in the early stage, and fre-
quent failure to recognize blood culture results as true posi-
tives rather than as contaminants (13). Furthermore, CoNS,
as a pathogen of IE, is associated with higher rates of re-
quiring surgical treatments than S. aureus and viridans
group streptococci, and of severe outcomes, such as persis-
tent bacteremia, congestive heart failure, and mortality, than
viridans group streptococci (12, 13). Therefore, it is impor-
tant to recognize this disease early in the clinical course and
to initiate therapies promptly.

In the present case, slight laboratory data abnormalities
and weight loss had been noted four months before the heart
failure symptoms manifested. We cannot rule out the possi-
bility that our patient had contracted the S. warneri infection
immediately prior to hospitalization. However, considering
that CoNS-induced IE was reported to usually show an as-
ymptomatic exacerbation over time, we speculate that a
chronic S. warneri infection had been present during the
four-month period.

S. warneri is a member of the CoNS family and initially
colonizes the human skin surface during the first few days
or weeks of life, as does S. epidermidis (14). Compared
with S. epidermidis, S. warneri very rarely causes clinical
issues and is usually considered to be disease-causing only
in patients with a compromised immune system or with
prosthetic devices (16, 17). Indeed, IE, especially NVE,
caused by S. warneri is very rare. We searched the PubMed
database for cases of IE caused by S. warneri and found
only 10 cases with IE due to this organism (16-25) (Ta-
ble 3). Three cases had prosthetic valves (20, 22, 24), and
another four had a history of undergoing surgery (18), medi-
cal device implantations (19, 21), or trauma (23). The case
reported by Kamath et al. had liver cirrhosis (16). Two cases
did not have any apparent infection route, as in our
case (17, 25). One had degenerative valve disease (295),
while the other had no known background diseases (17). In
these two cases, age was considered to have been a risk fac-
tor for NVE caused by S. warneri. Our case was not of
highly advanced age (59 years old), and he had no history
suggesting an invasive bacterial route. Therefore, severe
blood glucose fluctuation due to type 1 diabetes and regur-
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Table 3. Review of Previous Cases with Endocarditis Caused ByS. Warneri.

Past history indicating

Reference Age/ Background Prosthetic . . Time from contributing .
(Year) Gender disease valve p(.)ssml.e bacterial factor to diagnosis Valve involved
invasion route
18 (1984) 32/M — - Vasectomy, Epididymitis 2 months Aortic
19 (1989) 66/M — - Hip replacement 1 year Aortic and Mitral
16 (1992) 64/M Liver cirrhosis - No information No information Aortic, Mitral
and Pulmonary
20 (2001) 71/M Rheumatic + AVR 5 days Aortic
aortic stricture
21 (2006) 48/M — - Disc prosthesis 2 years Aortic
17 (2010) 78/F — - — — Mitral
22 (2011) 43/F AR + AVR, Dental extraction, 3 months Aortic
Mammaplasty, IE
23 (2016) 59/M Right-sided - Scalp laceration 2 weeks Mitral
nephrectomy
24 (2017) 67/M Ischemic stroke + AVR, CABG 7 months Aortic
25 (2019) 79/M Degenerative - — — Mitral
valvular disease
current 59/M T1DM BAV - — 4 months Aortic and Mitral

case

(time from signs of IE)

AVR: aortic valve replacement, AR: aortic regurgitation, CABG: coronary artery bypass grafting, TIDM: type 1 diabetes mellitus, BAV: bicuspid aor-

tic valve

gitation associated with BAV were considered to have been
the risk factors for the rare and severe infectious disease of
NVE due to CoNS in this patient.

Diabetes mellitus is well known to be a risk factor for in-
fectious disease development (1-5). Patients using insulin re-
portedly have a higher risk of hospitalization for infectious
disease (27) and higher mortality due to IE (28). A recent
cohort study showed patients with type 1 diabetes to be at
an increased risk for serious infections like endocarditis (8).
These findings suggest that the severity of diabetes is in-
volved in the outcomes of serious infectious diseases. BAV
is the most common congenital heart defect, with an esti-
mated prevalence between 0.5% and 2% (29, 30). Earlier
case series showed the prevalence of IE in patients with
BAV to range from 10% to 30% (31). A recent population-
based follow-up study also demonstrated the relative risk of
IE in patients with BAV to be 16.9 as compared with the
general population (32). However,
showed the prevalence of IE in patients with BAV to be
only about 2%, which was similar to that in normal sub-
jects (29, 33). Although the IE risk with BAV remains a
controversial topic, regurgitation caused by BAV might have
been involved in the IE development in our present case, as
aortic regurgitation is a risk factor for IE (34).

This case illustrates two clinically important lessons. First,
low-virulence resident bacteria can cause NVE. The chronic
factors of severe blood glucose fluctuations due to poorly
controlled type 1 diabetes and regurgitation caused by BAV
may both have contributed to the development of NVE, a
disease rarely induced by S. warneri. The second lesson is
that the prodromal symptoms were very mild but likely
started four months before overt heart failure manifested.
Since patients with IE induced by such resident bacteria re-

two cohort studies

portedly have poor outcomes, we must carefully follow pa-
tients with poorly controlled diabetes in terms of the devel-
opment of infectious diseases, including IE. Careful physical
examinations, including chest auscultation and dermal and
conjunctival findings, may prompt clinicians to recognize
signs of pathological progression. In particular, mild pro-
longed symptoms and laboratory data abnormalities that do
not necessarily suggest infectious diseases might be signs of
impending IE.

The authors state that they have no Conflict of Interest (COI).
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