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Introduction

Infective endocarditis (IE) is a disease of the endocardial 
surface of the heart, degenerative valvulopathies or 
prosthetic heart valves, and cardiovascular devices, caused 
by a variety of infectious microorganisms, which remains a 
major clinical problem due to neurological complications 
occurring during the active course of it. A broad spectrum 

of neurological complications are observed such as nonfocal 
encephalopathy, headache, seizures, meningitis, brain 
abscess, mycotic aneurysms, ischemic stroke and cerebral 
hemorrhage. The annual incidence of IE is reported to 
be 3 to 10 per 100,000 people and in 20–40% of them 
neurological complications are observed (1-3). We 
present this case in accordance with the CARE reporting 
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checklist (available at https://acr.amegroups.com/article/
view/10.21037/acr-23-50/rc).

Case presentation

We present a case of a 46-year-old male admitted to our 
emergency room department with a 3-day history of 
tiredness, high fever with shivering, headache and profuse 
sweating. The patient’s past medical history includes 
hypertension, cardiac failure, paroxysmal atrial fibrillation. 
It has been two and half years since he has been carrying 
a left ventricular assist device [HeartMate II® CF-LVAD 
(Thoratec Corporation, Pleasanton, CA, USA)] and an 
implantable cardioverter defibrillator (ICD). Besides heart 
failure medications, the treatment included a vitamin K 
antagonist oral anticoagulant (acenocumarol) with an 
international normalized ratio (INR) dependent dosage.

Upon physical examination, a copious purulent drainage 
was noticed in the driveline exit site of left ventricular 
assist device (LVAD). Vital parameters revealed slight 
hypotension (90/60 mmHg) with a mean arterial pressure of 
70 mmHg, a heart rate with 78 heartbeats per minute with 
frequent ventricular extrasystoles, low respiratory frequency 
(8/minute), subfebrile temperature up to 37.7 ℃ and normal 
oxygen saturation (97%).

A complete blood count revealed elevated white blood 

cells (WBCs) 15.84×103/µL (normal range, 4.0×103–
10.5×103/µL), of which 83.30% neutrophils (normal range, 
42.0–72.0%), moderate microcytic anemia; hemoglobin 
10.7 g/dL (normal range, 13.0–16.5 g/dL), hematocrit 
31.10% (range, 40.0–50.0%), mean corpuscular volume 
(MCV) 71.20 fL (range, 78.2–97.9 fL), mean corpuscular 
hemoglobin (MCH) 24.6 pg (range, 25.0–33.0 pg), while 
urine test resulted normal. High C-reactive protein  
12.48 mg/dL (range, 0–0.5 mg/dL) and high procalcitonin 
27.70 ng/mL (range, 0–0.5 ng/mL) raised the suspicion of 
sepsis and the patient was immediately hospitalized.

Two blood cultures 60 minutes apart from each other 
were recommended for collection when the patient’s body 
temperature reached more than 38 ℃. At 3 hours following 
admission, the patient’s speech became slurred and a motor 
deficit with motor force of 3/5 of right upper limb was 
noticed. An urgent head computerized tomography (CT) 
scan was performed which showed multiple cortical lesions 
in left frontal lobe and Rolandic gyrus of left parietal lobe, a 
small hemorrhagic lesion in left occipital lobe with minimal 
perifocal edema, another lesion in the posterior parietal 
lobe with perifocal edema and an ischemic lesion in right 
occipital lobe too (Figure 1). Blood coagulation tests showed 
an increased INR of 3.80. Later that day he became febrile 
up to 39.0 ℃ so that a blood sample was taken for culture 
testing as well as a sterile aspirate from exit site of LVAD. 
Anticoagulation therapy stopped immediately, and empirical 
intravenous antibiotic therapy was started (cefuroxime  
750 mg every 6 hours). The hemoculture yielded a 
Staphylococcus epidermidis methicillin-resistant, and therapy 
was modified to intravenous vancomycin 30 mg/kg for  
4 consecutive weeks.

The following day the patient performed a thoraco-
abdominal CT scan, which noticed two enlarged reactive 
paratracheal lymph nodes, with no other relevant 
radiographic findings. While the patient was becoming 
more lethargic and with continuous fever regardless of 
antipyretics, he experienced a motor focal seizure that 
lasted 20 seconds, therefore he was set under therapy with 
intravenous levetiracetam 1,000 mg/day twice a day. INR 
was measured again and the result was at 3.93. Knowing 
the fact that sepsis can lead to disseminated intravascular 
coagulation by consuming coagulation factors, transfusion 
of fresh frozen plasma (FFP) was applied. The body 
temperature became intermittent and a slow improvement 
was seen in the patient’s symptoms until the next day 
when the patient complained a sudden vision impairment. 
Neurological examination revealed right homonymous 

Highlight box

Key findings 
•	 The case report describes a patient with a ventricular assist device, 

suffering from heart failure and awaiting for heart transplant. 
He presented with a right hemiparesis and fever. Brain CT scan 
uncovered embolic foci. Two major Duke’s criteria (blood culture 
and echocardiographic findings) were positive.  

What is known and what is new?  
•	 Patients with implantable cardiac devices can present with systemic 

complications. While being anticoagulated, hemorrhagic events 
may happen, even under strict monitoring. 

•	 LVAD associated infections such as endocarditis may complicate 
an already difficult general condition. Particular precautions are 
necessary, for a prompt diagnosis, and focused therapies. 

What is the implication, and what should change now? 
•	 The neurological conditions that accompany high-risk cardiac 

patients are various. A greater awareness of clinical pictures is 
important. Studies suggest that resumption of anticoagulation 
therapy should start after a cerebral hemorrhagic event, once the 
active bleeding has stopped.
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lateral hemianopia, right central facial palsy, and right upper 
limb monoparesis with motor force of 2/5. Another head 
CT scan was performed and an enlargement of left occipital 
lesion was noticed, with two other small new hemorrhagic 
lesions, in right frontal and temporal lobes, 7 and 3 mm 
respectively. Another unit of FFP transfusion was applied. 
Transthoracic and trans-esophageal echocardiogram were 
also performed and it was seen a thrombus in left atrium, 
moderate mitral and aortal regurgitation as well as left atrial 
enlargement (Figure 2).

Further, the patient performed a positron emission 
tomography (PET)-CT scan examination, which showed 
LVAD infection and confirmed it as the source of septic 
emboli (Figure 3).

At the seventh day of admission, prophylactic dosage of 
subcutaneous enoxaparin was started (40 mg/day), and it  
was switched to therapeutic dosage at day 15 (1.5 mg/kg/day). 
The following days, all the laboratory findings and patient’s 

symptoms showed significant improvement; he became 
afebrile, WBC count lowered to 13.40×103/µL, C-reactive 
protein 7.19 mg/dL, procalcitonin 0.42 ng/mL and INR 
value was 1.33. Due to repetitive aware focal motor seizures, 
the patient had an electroencephalogram, which showed 
low amplitude alpha rhythm with a frequency at 8–10 Hz, 
left temporal and bilateral occipital complex discharges. 
Intravenous levetiracetam was switched to oral administration 
1,000 mg/d twice a day. The final head CT scan showed 
resorption of right frontal and occipital hemorrhagic lesions, 
smaller left parietal and frontal lesions, while the left parieto-
occipital hemorrhagic lesion seemed the same size and with 
perifocal edema.

He was transferred to a cardiac surgery facility for a 
revision. Eventually, the ventricular assist device (VAD) was 
replaced under general anesthesia and the patient remained 
in the waiting list for heart transplantation.

All procedures performed in this study were in accordance 

A B C

Figure 1 Unenhanced axial brain CT images, with multiple lesions in both hemispheres. (A) Focal lesion in the occipital lobe, with 
hemorrhagic changes and surrounding edema. (B) Two other focal lesions with edema and slightly hemorrhagic. (C) A parietal sulcal 
hemorrhage with surrounding edema. CT, computerized tomography. 

Figure 2 Echocardiography of the heart. (A) Left atrial enlargement, and presence of the intraluminal thrombus (arrow). (B) Asterisk with 
echographic signal, denoting the presence of VAD in the left ventricle. VAD, ventricular assist device. 
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with the ethical standards of the institutional and/or national 
research committee(s) and with the Helsinki Declaration (as 
revised in 2013). Written informed consent was obtained 
from the patient for publication of this case report and 
accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Discussion

The number of patients suffering from heart failure has 
increased lately and they often require heart transplantation 
for survival. However, the number of heart transplantation 
procedures remains almost the same due to a shortage in 
organ donors. Therefore, a temporarily option until a heart 
transplant can be done, is using mechanical circulatory 
support devices and in most cases LVAD (4).

LVADs have played a crucial role in the treatment of 
advanced heart failure patients, but considering the fact that 
they are a foreign body and they communicate with the outer 
environment through an exit driveline percutaneously, they still 
carry the risk of infection (5). According to the International 
Society for Heart and Lung Transplantation (ISHLT), LVAD 
infection is an infection that occurs when having a LVAD that 
may or may not be attributable to the LVAD, but that may 
need special consideration if an LVAD is in place. Besides those 
directly associated with the device, several types of infections 
such as catheter-related bloodstream infection or bacteremia 
are included in this definition (6).

Sixty percent of all patients undergoing LVAD are 
reported to have developed infection including bloodstream 
infection, sepsis, and endocarditis (7). LVAD endocarditis, 
just like prosthetic valve endocarditis, can lead to a variety 
of complications such as LVAD dysfunction, LVAD 
thrombosis and septic embolization (8). Specific diagnostic 
criteria for suspected IE have been proposed since 1994 
and are largely applied (9). The Duke’s criteria in fact, 
are a composed set of “major criteria” (typical blood 
culture and positive echocardiogram) and “minor criteria” 
(predisposition, fever, as well as suggestive echocardiogram 
and microbiologic findings, among others).

Stroke is the most common neurological complication 
caused by IE, affecting up to 35% of all patients. 
Hemorrhagic stroke is seen in nearly 20% of patients with 
cerebrovascular complications of IE, and its causes include 
hemorrhagic transformations of ischemic lesions, rupture of 
mycotic aneurysms or vessel wall inflammation due to septic 
necrotic arteritis (1,10).

After a stroke has occurred and cerebral hemorrhage 
has been witnessed in CT scan, cardiac surgery timing 
should be re-considered (2). Actual guidelines suggest that 
cardiac surgery should be delayed by 4 weeks, after cerebral 
hemorrhage in IE.

For the reversal of INR in a situation of active bleeding, 
we could choose between two options, FFP or vitamin 
K administration. Prothrombin complex concentrate is 
another option of first line medication in treating over-

A B C

Figure 3 Scout and contrast-enhanced PET scan images (sagittal and axial) of the active infection site. (A) Plain CT scout image showing 
the VAD and the implanted battery. (B) Contrast-enhanced changes in the VAD suggesting an infected pump pocket. (C) Similar changes in 
the VAD as shown in the axial images. There is also evidence of driveline infection, probably serving as conduit for the entry of bacteria into 
the pump pocket and for the following hematogenous spread. PET, positron emission tomography; CT, computerized tomography; VAD, 
ventricular assist device. 
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warfarinization. Due to the fact that vitamin K, vital for the 
process of synthesis of new coagulation proteins, will take up 
to 6 hours to start working and its effect will fully manifest 
after 24 hours, FFP seems to be the option of choice (11). In 
addition, when having a concomitant diagnosis of sepsis, FFP 
is also preferable because of its important clinical effects such 
as volume expansion and correction of abnormal coagulation 
tests (12). Guidelines for the reversal of oral anticoagulants 
in acute intracerebral hemorrhage are available, and must be 
accordingly implemented (13).

Conclusions

Patients with a high cardiac risk might present a diversity 
of neurological conditions. A greater awareness and 
prompt intervention is needed for such complications to be 
successfully treated.

Studies have shown that resumption of prophylactic 
anticoagulation therapy should start after a cerebral 
hemorrhagic event, but only after the situation of active 
bleeding is put under control. In our case, we decided to 
re-start it after 2 weeks while being sure that hematoma 
resorption was effective. This was also because the patient 
was carrying a mechanical device (LVAD) which has a high 
risk of forming clots and systemically pumping them might 
cause remote ischemic events (14,15).
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