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Abstract

Infective endocarditis is a disease caused by the adherence of infectious agents to the endocardial surface, resulting in 
inflammation and damage, especially to the heart valves. Endocarditis may be diagnosed in up to 5% of patients with 
prolonged febrile syndrome. The incidence of endocarditis affecting the right heart chambers ranges from 5% to 10% 
with predominant involvement of the tricuspid valve. Pulmonary valve involvement is rare and usually associated with 
immunosuppressive conditions or structurally abnormal hearts. Pulmonary valve endocarditis may present atypically with 
recurrent respiratory symptoms, so that echocardiography should be considered to assess the presence of right heart le-
sions, which may be a challenge for suspicion and diagnosis, especially in patients without risk factors. In this study, the 
authors report a case of isolated infective endocarditis in the pulmonary valve due to Staphylococcus aureus in a young 
man with recurrent pneumonia episodes and without traditional risk factors. Although technological advances contrib-
ute to the diagnosis of complex cases, the clinical approach was the best way to determine the appropriate tests and 
examinations, and for choosing or developing interventions. Despite the availability of resources and diagnostic tools, 
many diseases associated with high morbidity and mortality may be misdiagnosed and mistreated, including infective 
endocarditis. A comprehensive patient assessment is essential for the correct diagnosis, as many signs and symptoms are 
common to different diseases.
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Introduction

Infective endocarditis is caused by the adherence of infectious 
agents to the endocardial surface, resulting in inflammation 
and damage, especially to the heart valves. Acute infective 
endocarditis is usually characterized by the presence of a viru-
lent pathogen, such as Staphylococcus aureus, with involve-
ment of a normal heart valve, commonly resulting in a typical 
clinical presentation and early complications, with signs and 
symptoms usually reported in less than two weeks of onset. 
Subacute infective endocarditis is frequently characterized by 
the presence of a less virulent pathogen, such as Streptococ-
cus viridans or Staphylococcus epidermidis, with the involve-
ment of an abnormal heart valve and symptoms reported af-
ter two weeks from the onset [1].

Infective endocarditis often produces vegetation, identified 

by echocardiography as a mass of echogenic material ad-
hered to the endocardial surface, showing different mobility 
from those of the surface. Vegetations tend to grow in the 
heart valve leaflets and on the ring of mechanical prosthe-
ses in the direction of the regurgitant jet [1].The mitral and 
aortic valves are affected in about 40% and 34% of cases, 
respectively [2]. The involvement of the tricuspid and pul-
monary valves in endocarditis is more frequently observed 
among intravenous drug users and patients with central 
venous access catheters. Pulmonary valve involvement is 
rare, affecting less than 2% of patients with infective endo-
carditis [2]. The authors report a case of pulmonary valve 
endocarditis in a young man without traditional risk factors.

Case report

An 18-year-old man reported having intermittent fever and 
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Discussion

Endocarditis may be diagnosed in up to 5% of patients with 
prolonged febrile syndrome [2]. The incidence of endocardi-
tis in the right heart chambers ranges from 5% to 10%, with 
predominant involvement of the tricuspid valve. Involvement 
of the pulmonary valve is rare, possibly due to low oxygen 
content of the venous blood, and low-pressure gradients or 
differences in endothelial coverage and vascularization of the 
right heart.

Staphylococcus spp. is the most common responsible patho-
gen for infective endocarditis. The main risk factors include 
underlying valvular or congenital heart disease, intravenous 
drug use, alcohol consumption, dialysis treatment, liver cir-
rhosis, and use of pacemakers [3-5]. Prior studies have found 
that right-sided endocarditis is caused by Streptococcus viri-
dans in about 55% to 65% of cases among non-drug users, 
whereas Staphylococcus aureus is prevalent among drug us-
ers. Isolated pulmonary valve endocarditis in patients with 
neither pulmonary lesions nor traditional risk factors is diffi-
cult to diagnose, [2] with echocardiography playing an impor-
tant role in the propaedeutic investigation [6-8]. In this case, 
the presence of vegetation on the pulmonary valve was de-
tected on echocardiogram. The diagnosis was confirmed using 
the modified Duke criteria, which is an instrument widely used 
for the diagnosis of infective endocarditis [3].

According to this instrument, diagnosis of definitive infective 
endocarditis requires two major criteria, or one major and 
three minor criteria, whereas the diagnosis of probable infec-
tive endocarditis requires one major and one minor criterion, 
or three minor criteria (Chart 1) [3]. A comprehensive patient 
assessment, combining clinical history, physical examination, 
laboratory tests and imaging studies is essential to reach the 
correct diagnosis, as many signs and symptoms are common 
to different diseases [9]. Pulmonary valve endocarditis may 
present atypically with recurrent respiratory symptoms [10]. 
Our findings indicated that the pneumonia episodes reported 
by the patient were probably caused by septic embolism to 
the lung and pulmonary infections, which delayed diagnosis 
of infective endocarditis.

chills in the last 50 days, with axillary temperature ranging 
from 39°C to 41°C, especially during the afternoon and night 
periods, which could be reduced with antipyretic drugs. The 
patient complained of asthenia and cough productive of yel-
lowish sputum, and reported three episodes of pneumonia 
during the 50-day period. He claimed to be afebrile both dur-
ing the last in-hospital treatment and 10 days following dis-
charge, after which he experienced fever recurrence. Then, 
he sought treatment at the Samuel Libânio General Hospital 
(Brazil), where he was hospitalized for investigation.

The medical history revealed that the patient had undergone 
septoplasty for deviated septum and tonsillectomy as a child, 
which required blood transfusion, but without other compli-
cation. The patient was a former smoker, who had smoked for 
six months, and denied the use of any illicit injectable drug. 
He had no history of upper respiratory tract infection, dental 
procedures, respiratory-related pain, or changes in the gastro-
intestinal or urinary tracts.

The patient was slightly dehydrated, but in good general con-
dition at hospital admission. His axillary temperature was 
38ºC, but without other changes; no palpable lymph nodes or 
signs of meningeal irritation were detected; the abdomen and 
respiratory, cardiovascular, and locomotor systems showed no 
relevant changes.  Laboratory tests were requested and the 
results were as follows: hemoglobin, 12.1 g/dl; total leuko-
cytes, 39,300/mm3 with 20% rods; C-reactive protein (CRP), 
73 mg/dl; a negative HIV-test, and smear-negative for acid-
alcohol-fast-bacilli (AAFB). Blood culture tested positive for 
methicillin-sensitive Staphylococcus aureus. On the fifth day 
after admission, the patient presented diastolic murmur in 
pulmonary focus detected by changes in cardiac auscultation. 
Thus, the patient was assessed for infective endocarditis by 
transthoracic Doppler echocardiography. The echocardiogram 
revealed evidences of vegetation on the pulmonary valve and 
signs of valve insufficiency (Figure 1), leading to the hypoth-
esis of infective endocarditis, which was confirmed by the 
modified Duke criteria [3]. The patient met two major and one 
minor criteria of this instrument, thus confirming the diag-
nosis of infective endocarditis in the pulmonary valve due to 
Staphylococcus aureus.

Computed tomography of the chest was also performed and 
showed small peripheral consolidations with bronchiectasis, 
and sparse bilateral areas containing frosted glass opacifica-
tion in the right lower lobe. The patient was then treated with 
oxacillin, 2 g every 4 hours, given intravenously for 4 weeks, 
resulting in satisfactory progress, then discharged from hospi-
tal, and followed-up at the outpatient clinic of the same hos-
pital.

Figure 1: Echocardiograms showing (A) the presence of a 1.1 cm mass at-
tached to the ventricular surface of the pulmonary valve associated with mild 
reflux; and (B) an image suggestive of pulmonary valve vegetation, which is 
marked in blue. Other cardiac structures were normal.



Conclusion

This study reported a case of right heart endocarditis with pul-
monary valve involvement with atypical recurrent pneumonia 
episodes. Echocardiography was fundamental for the detec-
tion of right heart lesions, which may be a challenge to sus-
picion and diagnosis. Recurrent pneumonia episodes should 
be included in the list of differential diagnoses for right heart 
endocarditis.

Learning Points

• Right heart endocarditis is rare, especially with involvement 
of the pulmonary valve. 

• Pulmonary valve endocarditis may present atypically with 
recurrent respiratory symptoms. 

• Echocardiography should be considered for the assessment 
of right heart lesions, which may be a challenge to suspicion 
and diagnosis. 

• Recurrent pneumonia should be included in the list of dif-
ferential diagnoses for right heart endocarditis.
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MAJOR CRITERIA

Blood cultures positive for endocarditis:

•	 Typical pathogens grown in two separate blood cultures, including viridans streptococci, Staphylococcus aureus,  Strepto-
coccus bovis, the Haemophilus, Actinobacillus, Cardiobacterium, Eikenella, and Kingella (HACEK) group or community-acquired entero-
cocci in the absence of a primary focus; or

•	 Persistently positive blood cultures with other organisms: two positive blood cultures drawn more than 12 hours apart; or 
positivity in all of 3 or a majority of 4, with first and last cultures drawn at least 1 hour apart; or

•	 Culture positive for Coxiella burnetii, molecular biological assessment, or serology with phase 1 IgG antibody titer ≥ 1:800.

•	 Evidence of endocardial involvement: Echocardiogram showing unexplained oscillating intracardiac mass or abscess, or 
new partial prosthetic valve dehiscence or valve regurgitation.

MINOR CRITERIA

Predisposition to infective endocarditis:

•	 History of infective endocarditis, use of injectable drugs, prosthetic heart valve, or cardiac injury associated with turbulent 
blood flow. 
•	 Fever above 38°C

Vascular events:

•	 Arterial embolism, pulmonary infarction, mycotic aneurysm, intracranial or conjunctival hemorrhage, or Janeway lesions

Immunological phenomenon:

•	 Glomerulonephritis, Osler nodes, Roth spots, or positive test for rheumatoid factor

•	 Microbiological findings that do not meet the major criteria

Chart 1: Modified Duke criteria for the diagnosis of infective endocarditis.
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