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INTRODUCTION
Infective endocarditis (IE) is a disease characterized by infection of the 
heart's endocardial lining, most commonly affecting the heart valves 
but occasionally involving other inner heart structures. Congenital 
heart anomalies such as ventricular septal defects, bicuspid aortic 
valves, patent ductus arteriosus, and coarctation of the aorta elevate the 
risk for developing IE. The global occurrence of IE is estimated to be 
between 3 and 10 cases per 100,000 individuals annually [1] –[4]. 
Despite improvements in diagnostic methods, availability of new 
antibiotics, and advances in surgical procedures, the burden of IE 
remains substantial worldwide [5]. In India, rheumatic heart disease 
predominates as an underlying etiology, whereas in developed 
countries, congenital heart disorders are more frequently implicated 
[6] – [8]. Indian studies reveal that nearly 76% of IE cases manifest in 
patients younger than 40 years, with a mean age of 27.6 years [7]. 
Though less common in children, IE incidence is rising in the pediatric 
population. IE classification depends on the infection location, 
presence of cardiac devices or prosthetic valves, and potential modes 
of acquisition, including community transmission, hospitalization, or 
intravenous drug use. Patients with prosthetic heart valves or other 
implanted cardiac materials face a significantly elevated risk. 
Prosthetic valve endocarditis (PVE) is stratified as early if occurring 
within one year of valve replacement. Staphylococcus species, 
followed by Streptococcus, are the most common causative organisms 
for PVE.

Infective endocarditis (IE) is associated with a significant mortality 
risk. Around 20% of patients die during their hospitalization, and 
mortality rates can rise to between 25% and 30% within six months 
following the infection [9] – [11]. The early mortality rates are similar 
for both native valve endocarditis (NVE) and prosthetic valve 
endocarditis (PVE), as well as for infections involving either the mitral 
or aortic valves. However, individuals affected by IE due to gram-
negative bacteria or fungal pathogens experience the highest mortality, 
with rates approaching 50% [10], [12] - [14].

Diagnosing IE relies on a combination of clinical evaluation, 
microbiological testing, and imaging studies. The clinical presentation 
is frequently nonspecific, often including symptoms like fever, chills, 
fatigue, and weight loss. Fever remains the most prevalent symptom, 
observed in approximately 95% to 100% of cases, regardless of 
whether the infection involves native or prosthetic valves. 

Confirmation of IE diagnosis is based on the modified Duke criteria, 
which require the presence of either two major criteria, one major plus 
three minor criteria, or five minor clinical criteria. Modified Duke 
criteria for diagnosing infective endocarditis consist of Major Criteria 
that include Two positive blood cultures with typical microorganisms 
collected at least 12 h apart (or one positive culture for Coxiella 
burnetii) and Evidence of endocardial involvement (new murmur, 
echocardiographic evidence of cardiac mass, abscess, valve 
dehiscence). Minor Criteria comprise of Fever > 38°C, Vascular 
phenomenon (systemic emboli, Janeway lesions), Immunologic 
phenomenon (Osler nodes, Roth spots), Predisposition to infective 
endocarditis (previous infective endocarditis or intravenous drug 
abuse) and Microbiologic evidence that does not meet major criteria 
[15].
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Figure 1: ECG showing tachycardia
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ABSTRACT
Infective endocarditis (IE) is a serious infection impacting the heart's valves and inner lining. Despite advances in diagnostic modalities, 
antimicrobial therapies, and surgical treatments, IE remains a worldwide health challenge. Key risk factors include congenital heart anomalies 
and rheumatic heart disease, which is more common in regions like India. Mortality rates for native and prosthetic valve IE are comparable early 
on, but infections caused by gram-negative bacteria and fungi tend to have worse outcomes. Clinical diagnosis integrates symptoms, microbiology, 
and imaging methods per the modified Duke criteria. A middle aged woman with no known comorbidities prolonged episode of intermittent fever 
and progressive fatigue, complicated by exertional dyspnea. Examination revealed pallor, pedal edema, a new murmur, and papilledema. Initial 
investigations showed anemia, leukocytosis, and systemic inflammation, with negative tropical infection workup. Blood cultures via multiplex PCR 
grew methicillin-resistant Staphylococcus aureus. Echocardiography confirmed a large vegetation on the aortic valve. CT imaging revealed 
splenic infarcts, hepatosplenomegaly, pericardial effusion, and thrombus in the superior mesenteric artery. Bone marrow aspiration showed 
hemophagocytic lymphohistiocytosis, and tropical infections were ruled out. Antimicrobial therapy was tailored to culture sensitivity, with 
anticoagulation started after embolic complications. This case highlights the aggressive course and systemic embolic complications 
characteristic of native valve MRSA infective endocarditis. It emphasizes the necessity for prompt diagnosis, comprehensive monitoring, 
coordinated multidisciplinary care, and timely surgical intervention to optimize patient outcomes.
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Case Presentation
Presentation:
A 43-year-old woman, gravida 3, para 2, abortion 1, with menopause at 
41 years of age and no prior history of significant comorbidities, 
presented to the hospital with complaints of intermittent fever 
persisting for forty days and progressively worsening easy fatigability 
over the same duration. Ten days prior to admission, she developed a 
non-productive cough and exertional dyspnea, escalating from New 
York Heart Association (NYHA) class I to class III within the brief 
period. Her medical and surgical history was unremarkable: there was 
no record or suggestion of previous cardiac surgery, valvular heart 
disease, similar episodes, dental or invasive procedures, nor a prior 
diagnosis of infective endocarditis. She also denied skin rashes, joint 
pain, chest pain, palpitations, bleeding, abdominal symptoms, altered 
sensorium or abnormal movements. There was no significant personal 
or family medical history, and for her initial symptoms she had only 
sought over-the-counter medications at a local clinic without formal 
medical evaluation.

Clinical Examination:
Upon arrival, the patient was alert but appeared clinically ill. She was 
found to be pale, with bilateral pitting pedal edema, and her vital signs 
showed blood pressure of 180/80 mm Hg, a regular high-volume pulse 
rate of 126 beats per minute, and a respiratory rate of 20 breaths per 
minute with oxygen saturation of 96% on room air. Jugular venous 
pressure was not raised, all peripheral pulses were palpable and 
symmetrical, and there were no classical peripheral stigmata of 
infective endocarditis observed. Cardiovascular examination revealed 
normal first and second heart sounds (S1, S2) and a grade I end-
diastolic murmur; chest auscultation revealed bilateral wheezing but 
otherwise preserved vesicular breath sounds and symmetrical chest 
movements. Abdominal exam indicated a soft, non-tender liver 
palpable 1cm below the right costal margin, with audible bowel sounds 
and no further organomegaly or tenderness. Neurological examination 
showed the patient to be fully conscious (GCS E4V5M6) with normal 
higher mental functions, symmetrical Pupils reacting to light, and no 
signs of focal neurological deficit. Fundoscopic evaluation identified 
grade 1 papilledema bilaterally.

Investigations:
Initial investigations were remarkable for marked anemia (hemoglobin 
6.3 g/dl), leukocytosis (white blood cell count: 16,000/cumm with 90% 
neutrophils), and evidence of systemic inflammation with elevated C-
reactive protein (12 mg/dl) and erythrocyte sedimentation rate (40 mm in 
the first hour). Each of the common tropical infections endemic to her 
region was ruled out, and both chest radiography and abdominal 
ultrasonography were essentially normal. An ECG showed sinus 
tachycardia. (Figure 1) Bone marrow aspirate performed revealed a 
reactive, cellular marrow with two to three loci of hemophagocytic 
lymphohistiocytosis. Other relevant laboratory tests, including 
tuberculosis screening, returned negative.

Figure 2: 2D Echo showing Large Vegetation 22x15mm over Aortic 
Valve

Diagnosis:
The clinical picture raised suspicion for infective endocarditis, 
especially given the presence of new-onset murmur and systemic 
signs. Blood cultures drawn upon admission, processed via Biofire 
(multiplex PCR), grew methicillin-resistant Staphylococcus aureus 
(MRSA), confirming the diagnosis microbiologically. Transthoracic 
echocardiography demonstrated a large vegetation measuring 22 x 15 
mm attached to the aortic valve (Figure 2), and the diagnosis of native 
valve infective endocarditis was supported by modified Duke's 
criteria, with both major criteria being met. No other valves were 
involved on imaging. No diagnostic challenge was faced, for example, 
cultural or financial.

Complications:
Shortly into her hospital stay, the patient's clinical course was 
complicated by recurrent episodes of left ventricular failure, 
manifesting as acute shortness of breath and signs of decompensated 
heart failure, necessitating conservative management with diuretics 
and supportive care. Antimicrobial therapy was commenced with 
intravenous ceftriaxone and vancomycin, tailored to culture and 
sensitivity reports, along with transfusions of packed red blood cells 
for anemia.

Despite appropriate therapy, the patient developed sudden onset of 
pain in the left hypochondrium. An urgent bedside echocardiogram at 
this time did not reveal any new vegetations on the aortic valve, but 
further radiological assessment with contrast-enhanced CT (CECT) of 
the chest, abdomen, and pelvis demonstrated hepatosplenomegaly, 
multiple wedge-shaped hypodensities (representing splenic infarcts), 
and moderate pericardial effusion (16 mm in diameter). Notably, a 
round, enhancing lesion was seen lateral to the right psoas in the 
retroperitoneum, and “tree-in-bud” pattern nodules were detected in 
the lower lobe of the left lung, with lymphadenopathy.

She subsequently experienced acute abdominal pain and worsening 
clinical status. CT angiography revealed an acute thrombus in the 
superior mesenteric artery and multiple further splenic infarcts. An 
axial section of CT Abdomen shows thrombus in superior mesenteric 
artery. (Figure 3) 

Figure 3: Axial section of CT Angiography showing thrombus in 
Superior Mesenteric Artery (Contrast taken up by Aorta but Superior 
Mesenteric Artery which lies just anterior to the aorta should have also 
shown the contrast, but is not seen due to presence of thrombus)

Figure 4: 2D Echocardiography revealing severe Aortic Regurgitation
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After multidisciplinary consultation, anticoagulation therapy was 
initiated alongside the ongoing antibiotics. The course of her condition 
was further complicated by the development of moderate-to-severe 
aortic regurgitation, as detected clinically by a new mid-diastolic 
murmur and quantitatively confirmed by echocardiography (Figure 4); 
this ultimately necessitated surgical aortic valve replacement. Post 
surgical repair, patient recovered over a period of 02-03 months, with 
gradual return into her routine life, expressing satisfaction to treatment 
provided to her over her entire hospital stay.

DISCUSSION
Infective endocarditis (IE) is a serious condition that leads to 
significant morbidity and mortality, especially in patients with pre-
existing cardiovascular disease or those who have undergone cardiac 
surgery. Key factors that contribute to an increased risk of death 
include the onset of heart failure, the presence of intracardiac 
abscesses, embolic complications, large mobile vegetations on heart 
valves, hemodynamic instability, changes in mental status, 
immunosuppressed states, and advanced age [11] – [14]. Two major 
challenges that clinicians face when managing IE are accurately 
identifying the responsible pathogen and deciding the optimal timing 
for surgical intervention. Laboratory diagnosis heavily depends on 
inflammatory markers and blood culture results ,  while 
echocardiography is indispensable for visualizing vegetations and 
abscesses, assessing the severity of valve regurgitation, monitoring 
heart failure progression, and evaluating overall cardiac function over 
time.

Predisposing factors contributing to embolism have been widely 
described in published studies. The EURO-ENDO investigation 
identified several associated risks, including advanced age, prior 
episodes of pulmonary embolism, history of heart failure, use of 
statins, prior treatment with Vitamin K antagonists (VKA), infective 
endocarditis (IE) involving the aortic or tricuspid valves, device-
related IE, pulmonary endocarditis, endocarditis linked to pacemakers 
or intracardiac defibrillators, the presence and size of vegetations, 
positive blood cultures, and infection with Staphylococcus aureus. 
[16].

Mesenteric ischemia, although uncommon, represents a critical 
surgical emergency with high morbidity and mortality if not managed 
urgently and appropriately. Arterial embolism accounts for 40 to 50% 
of acute mesenteric ischemia cases, with the heart being the primary 
source of emboli affecting the mesenteric arteries. Literature 
documenting mesenteric ischemia secondary to infective endocarditis 
is sparse, with only limited case reports available. Additionally, the use 
of anticoagulation therapy in cases of septic emboli leading to 
mesenteric ischemia is not well-studied and requires further 
investigation. The bowel accounts for a substantial proportion of 
metabolic activity, receiving 20–25% of cardiac output. At rest, the 
small intestine alone holds around one-third of the body's total blood 
volume, positioning it as the circulatory system's principal vascular 
reservoir. Notably, the small intestine is highly susceptible to ischemia, 
as 70–85% of its blood flow is directed to the mucosa, with the 
remaining supply allocated to the serosal and muscularis layers. 
[17,18]. The mucosa, due to its high metabolic needs, is particularly 
vulnerable to ischemic damage, with injury becoming apparent after 
only 20–60 minutes of reduced perfusion. If blood flow is not restored, 
this can progress to transmural bowel infarction within 8–12 hours. 
The degree and potential reversibility of intestinal injury depend on 
factors such as the site and extent of vascular occlusion, the number of 
affected vessels, the presence of collateral circulation, and the duration 
of ischemia. While collateral vessels may offer protection for up to 12 
hours even when 75% of normal bowel perfusion is diminished, severe 
injury can occur after just 4–6 hours in cases of total perfusion loss 
[19].

Ischemia induces a robust inflammatory response characterized by 
increased vascular permeability and structural compromise of the 
intestinal wall. Grossly, the ischemic bowel demonstrates a dusky 
discoloration with dark-red to brown hues, often accompanied by 
hemorrhage and thickening with edema involving the submucosal and 
muscularis propria layers in advanced injury. A hallmark feature is the 
clear demarcation between infarcted and viable t issue. 
Histopathologically, early ischemic injury exhibits mucin depletion, 
hemorrhagic mucosal necrosis, congestion and hyalinization of the 
lamina propria, and crypt atrophy. Extension into the submucosa and 
muscularis propria indicates severe ischemia and manifests as edema 

and hemorrhage. Transmural infarction predisposes to perforation and 
secondary peritonitis, complicating the clinical course. Acute 
neutrophilic infiltration is typically limited but becomes apparent upon 
reperfusion, mediating further tissue injury via oxidative stress 
mechanisms. This ischemia-reperfusion injury exacerbates mucosal 
and cellular damage through neutrophil-driven inflammation and 
reactive oxygen species generation, ultimately intensifying cell death 
and impairing tissue recovery. These pathological insights underscore 
the critical temporal window for intervention to mitigate irreversible 
bowel damage and systemic complications [20] , [21].

The treatment of infective endocarditis (IE) necessitates a coordinated 
effort among a team of specialists, including cardiologists, 
cardiothoracic surgeons, intensivists, and infectious disease experts. 
Empirical antibiotic treatment should begin promptly after blood 
cultures are drawn; however, if the patient's clinical condition is stable, 
it is acceptable to wait for culture results before initiating therapy. The 
majority of patients respond favorably to antibiotics alone, but 
healthcare providers often face the difficult decision of whether valve 
replacement surgery is indicated.

This case illustrates the aggressive nature and rapid development of 
serious complications associated with native valve MRSA infective 
endocarditis, such as recurrent heart failure, widespread embolic events 
including splenic infarctions and mesenteric ischemia, as well as 
extensive damage to the heart valves necessitating surgical repair. The 
successful outcome was reliant on a multidisciplinary treatment strategy 
involving early detection of the responsible pathogen, administration of 
targeted antibiotics, close surveillance for disease complications by 
imaging modalities, and timely valve replacement surgery. It highlights 
the critical need for individualized treatment plans guided by established 
clinical protocols and risk assessment, especially when managing 
complex cases with high-risk pathogens and embolic risks. Seamless 
collaboration between cardiology, infectious disease, surgical, and 
intensive care experts remains essential to enhancing prognosis in these 
challenging patient scenarios.

CONCLUSION
This case demonstrates the aggressive progression and serious 
complications linked to native valve infective endocarditis caused by 
methicillin-resistant Staphylococcus aureus (MRSA). The presence of 
a large, highly embolic vegetation measuring 22×15 mm led to 
multiple systemic emboli, including splenic infarctions and 
thrombosis of the superior mesenteric artery. Initiation of focused 
antimicrobial treatment combined with anticoagulation therapy after 
thorough multidisciplinary consultation was appropriate given the 
embolic septic complications. However, sustained vegetation larger 
than 10 mm with ongoing embolic events, as observed here, strongly 
indicates the need for early surgical intervention. Such timely surgery 
potentially could have prevented the advancement to severe aortic 
valve regurgitation and recurrent heart failure. This highlights the 
critical importance of prompt surgical decision-making in managing 
high-risk infective endocarditis cases to improve clinical prognosis, 
consistent with recommended guidelines endorsing valve replacement 
when large, mobile vegetations and embolic risks are present.
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