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to Rheumatic Fever
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Abstract

Rheumatic heart disease (RHD) is commonly seen in people from devel-
oping and low-income countries. More cases are being recorded in de-
veloped countries due to migration and globalization. RHD develops in
people with a history of theumatic fever; it is an autoimmune response to
group A streptococcal infection due to similarities at the molecular level.
Congestive heart failure, arrhythmia, atrial fibrillation, stroke, and infec-
tive endocarditis are a few of the many complications associated with
RHD. Here we present a case of a 48-year-old male with a past medical
history of rheumatic fever at the age of 12 years, who presented to the
emergency room (ER) complaining of bilateral ankle swelling, dyspnea
on exertion, and palpitations. The patient was tachycardic with a heart
rate of 146 beats per minute and tachypneic with a respiratory rate of
22 breaths per minute. On physical exam, there was a harsh systolic and
diastolic murmur at the right upper sternal border. A 12-lead electrocar-
diogram (EKG) revealed atrial flutter with a variable block. Chest X-
ray revealed an enlarged cardiac silhouette with a pro-brain natriuretic
peptide (proBNP) of 2,772 pg/mL (normal < 125 pg/mL). The patient
was stabilized with metoprolol and furosemide and was admitted to the
hospital for further investigation. Transthoracic echocardiogram showed
left ventricular ejection fraction (LVEF) of 50-55% with severe concen-
tric hypertrophy of the left ventricle with a severely dilated left atrium.
Increased thickness of the aortic valve with severe stenosis and a peak
gradient of 139 mm Hg and a mean gradient of 82 mm Hg was noted. The
valve area was measured to be 0.8 cm?. Transesophageal echocardiogram
showed a tri-leaflet aortic valve with commissural fusion of valve cusps
with severe leaflet thickening consistent with rtheumatic valve disease.
The patient underwent tissue aortic valve replacement with a biopros-
thetic valve. The pathology report showed extensive fibrosis and calci-
fication of the aortic valve. The patient came in for a follow-up visit 6
months later and expressed feeling better and more active.
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Introduction

Isolated aortic valve disease secondary to rheumatic fever is rare
in a middle-aged person. Even though rheumatic heart disease
(RHD) is rare in industrialized nations, we are seeing more cases
due to migration from developing nations [1]. RHD is a sequela
of rheumatic fever caused by Streptococcus pyogenes. It is an
autoimmune inflammation of cardiac valves that can be con-
comitant with fever, arthritis, chorea, and skin manifestations.
Sixty-five percent of the patients with a history of rheumatic fe-
ver develop RHD [2]. Pathogenesis of RHD involves structural
similarities between the group A Streptococcus (GAS) antigen
and host cardiac myosin and tropomyosin, leading to autoim-
mune inflammation of the heart involving both the humoral and
cell-mediated immune system. An elevated level of anti-GAS
antibodies is correlated with valvulitis [3]. RHD mainly affects
the mitral valve causing stenosis or regurgitation. An observa-
tional echocardiographic study in Bangladesh recorded mitral
stenosis to be the most common lesion followed by mitral re-
gurgitation, tricuspid regurgitation, and aortic regurgitation [4].
Isolated aortic stenosis (AS) secondary to rheumatic fever is
uncommon. Out of the 858 patients who had rheumatic aortic
valve disease in a cross-sectional study, only 9.7% had isolated
AS [5]. Pathological study of rheumatic valves revealed leaflet
thickening, commissural fusion, and eventual calcification of
cardiac valves [1]. It has been shown that valve replacement has
led to decreased levels of serum anti-GAS which further reduces
the risk of secondary valve abnormalities [3].

Case Report
Investigations

A 48-year-old male with a past medical history of rheumatic fever
at age of 12 years presented to the emergency department (ED)
complaining of bilateral ankle swelling and shortness of breath
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Table 1. Initial Laboratory Values on Admission

Test result Value Reference range
White blood count 5.16 4.50 - 10.90 x 10°/L
Hemoglobin 11.8 12 -16 g/dL
Platelets 207,000 150,000 - 450,000/L
Aspartate transaminase 34 10-35U/L
Alanine transaminase 41 (high) 10-31 U/L

Blood urea nitrogen 11 8.0 - 23.0 mg/dL
Creatinine 1.09 0.5-0.9 mg/dL
Erythrocyte sedimentation rate 25 (high) 0 - 20 mm/h
C-reactive protein 14.59 (high) 0 -3 mg/dL
Troponin T 0.010 <0.010 ng/dL
ProBNP 2,772 (high) <125 pg/mL

TSH 2.860 0.4 -4.0 pU/mL
Glucose 102 70 - 110 mg/dL

ProBNP: pro-brain natriuretic peptide; TSH: thyroid-stimulating hormone.

on exertion. The lower extremity edema had started 2 weeks be-
fore his arrival at the ED and had been progressively worsening.
Shortness of breath was not present at rest. The patient mentioned
that he was able to walk several blocks before but had been expe-
riencing dyspnea recently with walking only a few steps. He also
experienced dyspnea while supine and described it as “like I am
not connected to my lungs”. Additionally, the patient also com-
plained of palpitations. He had been working as a construction site
worker for more than 20 years, but he had been unable to work
due to his symptoms. The patient was originally from Jamaica
and had been living in the USA for the past 26 years. The patient
was also a sickle cell carrier. He denied vision abnormalities, skin
changes, bone or joint pain, headache, or dizziness.

In the ED, the patient was afebrile with a heart rate of
146 beats/minute, respiratory rate of 22 breaths/min, and oxy-
gen saturation of 97% on room air. On physical exam, a harsh
systolic murmur was recorded at the right upper sternal bor-
der along with a diastolic murmur. There was also a systolic
murmur at the apex. There was bilateral lower extremity pit-
ting edema. Electrocardiogram (EKG) revealed wide complex
tachycardia with right bundle branch block and a repeat EKG
confirmed atrial flutter with a variable block (1:2 or 1:3). Lab-
oratory results revealed significantly elevated pro-brain natriu-
retic peptide (proBNP) to 2,772 pg/mL (normal < 125 pg/mL)
which is consistent with heart failure (HF) as shown in Table 1.

Chest X-ray revealed an enlarged cardiac silhouette. The
patient was initially stabilized with metoprolol 50 mg and
furosemide 20 mg, but the heart rate did not improve. The pa-
tient was then given an esmolol drip which reduced the heart
rate to normal. The patient was transferred to the critical care
unit for further investigation and monitoring.

Diagnosis

Transthoracic echocardiogram showed 50-55% ejection frac-
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tion, severe concentric left ventricular hypertrophy, and a se-
verely dilated left atrium. The aortic valve was extensively
thickened and calcified with severe stenosis as shown in Fig-
ures | and 2. Additionally, severe aortic regurgitation was also
recorded as shown in Figure 3. Right ventricular systolic func-
tion was low with mild dilation of the cavity. The aortic valve
area was recorded to be 0.8 cm?. Findings point towards blood
backing up in the left atria due to severe AS causing atrial dila-
tion and flutter. Long-standing stenosis has led to the develop-
ment of concentric left ventricle hypertrophy.

Transoesophageal echocardiogram showed a tri-leaflet
aortic valve with commissural fusion of the cusps and leaflet
thickening consistent with rheumatic valve changes. The valve
area calculated by planimetry was 1.0 cm? as shown in Figure
4. The peak and mean aortic valve gradients were recorded to
be 139 mm Hg and 82 mm Hg, respectively. Calculated valve
area by continuity equation was 0.8 cm?.

Figure 1. Parasternal short axis view of aortic valve, showing severely
calcified aortic leaflets. AV: aortic valve.
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Figure 2. Parasternal long axis view showing left ventricular hypertro-
phy and severely dilated left atrium and calcified aortic valves. LV: left
ventricle; LA: left atrium; AV: aortic valve.

Computed tomography (CT) chest without contrast
showed cardiomegaly with bilateral atrial enlargement. Severe
aortic calcifications with mild ascending aortic ectasia meas-
uring 42 mm in diameter were also observed. Carotid duplex
revealed less than 50% stenosis in both right and left proximal
internal carotid artery and distal internal carotid artery. The

+ Circ 4.20cm
Area 1.04 cm?

Figure 4. TEE showing aortic valve area by planimetry (1.0 cm?2). TEE:
transesophageal echocardiography; AV: aortic valve.

vertebral artery showed anterograde flow. Cardiac catheteriza-
tion showed minimal non-obstructive coronary artery disease.
A diagnosis of acute congestive HF due to AS was established.
Surgical pathology report recorded extensive fibrosis of the
aortic valve along with calcification and necrosis. The struc-
tural and pathological changes in the aortic valve are consist-

Figure 3. Parasternal long axis view showing severe aortic regurgitation. RV: right ventricle; LV: left ventricle; LA: left atrium; AO:

aorta; AR: aortic regurgitation.
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ent with the changes seen in rheumatic aortic valve disease.

Treatment

The patient was initially stabilized with metoprolol 50 mg and
furosemide 20 mg, but the heart rate remained high. The pa-
tient was then started on an esmolol drip which brought the
heart rate to normal. The patient was also fully anticoagulated
with enoxaparin and referred to cardiothoracic surgery for
aortic valve replacement. The patient underwent tissue aortic
valve replacement with a 25-mm Inspiris Resila bioprosthetic
valve. Bilateral pulmonary vein isolation using ArtiCure radi-
ofrequency ablation was also done, along with clipping of the
left atrial appendage with #45 ArtiClip. The patient’s symp-
toms resolved and was discharged home on aspirin 81 mg and
apixaban.

Follow-up and outcomes

The patient came in for a follow-up visit a few months later to
the cardiology clinic and expressed that he felt much better. He
was active and able to function normally without any shortness
of breath. He was able to resume his work. The patient was
advised to stop apixaban but continue aspirin 81 mg daily.

Discussion

The prevalence of RHD, which is the most common valvular
heart disease, is increasing in developing nations and amongst
impoverished and indigenous populations of developed na-
tions. This might be due to the increased survival of patients
and the availability of diagnostic methods like echocardiog-
raphy for the detection of RHD [6]. RHD is irreversible dam-
age to heart valves caused secondary to acute rheumatic fever
(ARF). ARF is an autoimmune response to the pharyngeal in-
fection caused by Streptococcus pyogenes, also called GAS.
RHD involves various bacterial antigens like M, T, and R pro-
teins, as well as N-acetylglucosamine, which are structurally
similar to cardiac myosin, vimentin, laminin, and tropomyosin
in hosts [3]. The antigen-presenting cells recognize and pro-
cess bacterial antigens leading to antibody production. These
antibodies cross-react with human antigens due to their similar
structures causing long-term damage to cardiac valves [7].

AS in RHD involves extensive leaflet thickening along
with calcification. Autoimmune-induced inflammation and
increased expression of vascular endothelial growth factor
(VEGF) lead to neo-vascularization. This causes the depo-
sition of minerals leading to calcification [7]. The affected
valves also show commissural fusion and fibrosis [8]. A study
conducted in China collected aortic valve samples from RHD
patients undergoing valve replacement to study the pathogen-
esis of rheumatic heart valves. Histopathology of the valves
showed hyaline degeneration and infiltration of broken matrix
fibers suggesting fibro-myxomatous degeneration. Significant
infiltration of monocytes and macrophages was noted on im-
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munostaining along with increased inflammatory gene expres-
sion in the rheumatic aortic valves. Additionally, the serum
level of N-terminal proBNP, a cardiac function marker was
also found to be high. This indicated poor left ventricular and
aortic valve function further supporting the results of increased
left atrial diameter, left ventricular end-diastolic diameter, and
aortic mean gradient seen in these patients [9].

Calcific AS has two main etiologies in different age
groups. Congenitally abnormal bicuspid aortic valve leads to
the development of calcific AS in a younger population due
to its abnormal valve geometry and mechanical stress. In con-
trast, calcific AS in the elderly is due to a degenerative process
characterized by inflammation, atherosclerosis, calcium depo-
sition, and ossification. Calcified AS in a middle-aged man
without a congenitally abnormal valve is uncommon, unless
due to a secondary pathology like RHD [7]. RHD predomi-
nately affects the mitral valve in almost all cases, but other
valves also may be involved, like the aortic or tricuspid, either
affected on their own or also in conjunction with the mitral
valve. Mitral stenosis is the most common valvular lesion seen
in RHD. Rheumatic aortic valve disease (predominately re-
gurgitation) is commonly seen in combination with rheumatic
mitral valve disease [7]. Isolated AS due to a rheumatic pathol-
ogy is very uncommon. According to a large prospective study
in Africa, rheumatic AS was recorded to be present in only 9%
of the study population [10]. The overall prognosis of aortic
valve disease is poor as it severely affects the left ventricular
function and cardiac output.

A retrospective study in Kenya analyzed the echocardi-
ogram of 582 RHD patients. The study revealed the overall
mean age of RHD patients to be 21.1 + 12 years, peaking at 14
- 18 years of age, emphasizing that RHD is commonly seen in
children and young adults [11]. Although this is true in devel-
oping countries, the time between the initial episode of rheu-
matic fever and the onset of valve disease ranges from a few
years to more than 20 years. A study in Brazil screened a total
of 488 adults with a mean age of 40 + 15 years, and a preva-
lence of 39/1,000 cases of RHD cases was recorded indicating
that RHD can be seen in middle-aged patients [12].

RHD is one of the leading causes of HF in young and
middle-aged patients. According to a retrospective study of
HF patients, 35.5% of the total patients had RHD to be the
underlying cause of their HF, as well as 12.8% and 61.6% of
the young and middle-aged subgroups, respectively [13]. HF
in young adults is infrequent since most patients present late
in the course of the disease [13]. Symptoms of heart failure
with preserved ejection fraction (HFpEF) include shortness
of breath, chest pain, palpitation, and syncope which are re-
lated to diastolic dysfunction [14]. Concentric hypertrophy is
observed in patients with AS which leads to diastolic dysfunc-
tion. This decreases anterograde blood flow and stagnation of
blood in the heart chambers further leading to complications
like atrial fibrillation and thrombus formation. A prospective
cohort study recorded increased atrial fibrosis and collagen
type III synthesis along with extracellular remodeling in pa-
tients with severe AS [15]. These changes can trigger the ab-
errant electrical activity of the atria leading to fibrillation and
flutter.

The American Heart Association (AHA) describes the
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stages of AS as a continuum. Stage A includes those at risk of
AS development; stage B is mild-to-moderate AS; stage C in
patients with severe AS without symptoms and having a nor-
mal left ventricular ejection fraction (LVEF) at 50% or high-
er; stage D1 is symptomatic, severe, high-gradient AS; D2 is
symptomatic low-gradient AS with LVEF less than 50%; and
D3 is symptomatic severe, low-flow, low-gradient AS with
LVEF more than or equal to 50%. To further elaborate on stage
D1, which is exhibited by the patient discussed in this case re-
port, it involves severe, high-gradient AS with severe calcific
or rheumatic changes, reduced leaflet motion, Vmax more than
4 m/s, or mean transaortic pressure gradient at more than 40
mm Hg. According to AHA, these patients have 50% mortal-
ity at 1 year and 70-80% mortality at 2 years without aortic
valve replacement [16]. Aortic valve replacement with a pros-
thetic valve is a recommended surgery performed in patients
with rheumatic aortic valve disease. All patients, irrespective
of age, should be offered valve replacement. It is indicated for
improvement in symptoms, improved left ventricular function,
and increased quality of life as patients were able to resume
their normal routine activities [17]. It is also noted that se-
rum levels of anti-GAS antibodies substantially decrease after
valve replacement, indicating a low risk of secondary valvular
abnormalities [3].

Conclusions

Even though RHD is rare in developed nations, more cases
are being reported due to globalization. It is important to as-
sess the history of rheumatic fever in patients presenting with
valvular heart disease. Isolated AS and aortic regurgitation is
a rare presentation of RHD in both developed and developing
nations.

Learning points

Isolated rheumatic AS is rare but a potential complication of
rheumatic fever. It mainly presents in middle-aged patients as
calcific AS with severe left ventricular diastolic dysfunction.
Surgical aortic valve replacement is the treatment of choice for
rheumatic aortic valvopathy in all patient populations.
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