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ABSTRACT: Laubry-Pezzi syndrome (L-PS) is a rare congenital heart disease characterized by a ventricular septal
defect (VSD) and aortic valve prolapse. These cardiac lesions predispose individuals to infective endocarditis (IE), a life-
threatening complication, especially in resource-constrained settings. A 17-year-old male presented with a three-week
history of fever and headache, and a one-week history of abdominal pain, vomiting, and diarrhea. On presentation,
he appeared toxic, was febrile, tachypneic, tachycardic, and blood pressure of 120/30 mmHg, and heart sounds
were S1, S2. Abdominal examination revealed generalized tenderness. A provisional diagnosis of typhoid sepsis with
intestinal perforation was considered. However, a thorough clinical evaluation led to the definitive diagnosis of L-PS
complicated by right-sided IE, sepsis, acute kidney injury, acute heart failure, and haemoptysis. Despite significant
improvement with appropriate antibiotics and adjunctive therapy, the patient’s inability to afford surgical correction
and subsequent non-adherence to medical advice he resorted to traditional medicine this led to readmission for
heart failure. This case highlights the diagnostic and treatment challenges associated with L-PS with life-threatening
complications, particularly in resource-constrained settings, where it may be misdiagnosed as common infections like
typhoid sepsis with intestinal perforation. It emphasizes the importance of a comprehensive clinical approach, including
a detailed history, meticulous physical examination, and targeted investigations, to ensure accurate diagnosis and timely
intervention in patients with L-PS and its life-threatening complications.
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1 Introduction

Laubry-Pezzi syndrome is a rare genetic disorder characterized by features such as congenital heart
defects defined by VSD and aortic valve prolapse with incompetence [1], distinct facial features and short
stature [2,3]. It is caused by mutations in the TGFBRI gene, which is involved in the development of
connective tissue and cardiovascular structures [2,3]. This syndrome is extremely rare, with only a handful
of cases reported in literature. Due to its rarity, precise epidemiological data are limited. Cases have been
identified in various populations, suggesting that it may not be confined to a specific ethnic group [2,3].

The cardiac lesions associated with this syndrome heighten the risk of infective endocarditis (IE) [4,5],
a serious life-threatening condition that can lead to severe complications such as sepsis, septic shock,
septic encephalopathy, acute kidney injury (AKI), multiple organ dysfunction syndrome, heart failure,
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septic pulmonary/systemic embolism, cardioembolic stroke, and acute abdomen. Prompt identification
and surgical repair of cardiac lesions in L-PS can help prevent the development of IE and its associated
catastrophic complications and dismal prognosis.

The literature reports few case studies of L-PS with left-sided infective endocarditis (IE) [4,5], but there
is a notable lack of documented case studies of L-PS with right-sided infective endocarditis (RSIE), sepsis,
acute kidney injury (AKI), hemoptysis, and recurrent heart failure in literature to the extent of our search.
Clinically, L-PS can present asymptomatic or symptomatic with severe complications, posing significant
diagnostic and management challenges, especially in resource-limited settings. Factors such as delayed
presentation, limited diagnostic tools, lack of effective antibiotics, and insufficiently trained specialists
contribute to poor outcomes. To Diagnose L-PS and its associated life-threatening complications requires
thorough history-taking, meticulous physical examination, and echocardiography, which are essential for a
definitive diagnosis.

Currently, there is no universal consensus on the specific cure for L-PS; treatment is symptomatic and
supportive. Management typically involves: (1) Early detection and surgical closure of VSD and repair of
aortic valve prolapse is of paramount importance to prevent devastating complications and dismal prognosis
that may be associated with this syndrome; (2) Growth Hormone therapy in cases of short stature; (3) Close
monitoring to address any arising complications from the syndrome. As research continues, there may be
advancements in gene therapy or targeted treatments, but these are still in the experimental stages.

We present a rare case of L-PS with life-threatening complications RSIE, sepsis, AKI, hemoptysis and
acute left ventricular HE, who achieved a favorable clinical outcome with medical therapy, but could not
undergo surgical treatment due to financial constrained. A common observation in most patients of resource
constrained settings with only watchful waiting.

2 Case Report

Herein, a 17-year-old male college student arrived at our emergency department with a three-week
history of high-grade continuous fever, generalized throbbing headaches, body aches, and fatigue. One
week before his visit, he began experiencing recurrent colicky abdominal pain, which was accompanied by
postprandial vomiting and diarrhea that was non-mucoid and non-bloody, occurring 2-3 times a day for
three days. He reported no associated symptoms like constipation, dysuria, increased urinary frequency,
urethral discharge, dyspnea, cough, chest pain, neck pain and stiffness, and irrational talk or behavior. He
stated he had been in good health before the onset of his febrile illness. He cannot ascertain antecedent
history of rheumatic fever or preferential squatting during childhood and no history of intravenous (IV)
drug abuse. He sourced his drinking water from a piped supply, occasionally ate without washing his hands,
frequented food vendors, and used a pit latrine. A week after his fever began, he received IV medications at
home and was later hospitalized for a week at a public facility, but his condition did not improve.

At presentation, he was acutely ill-looking, febrile (T = 39.2°C), not pale, anicteric, acyanosed with
SPO2 of 97%, respiratory rate was 26 cycle/min, and no pedal edema. Pulse rate was 126/min with blood
pressure of 120/30 mmHg, Jugular venous pressure not raised, Apex normal, Heart sounds were S1 and
S2 with pericardial friction, Chest was clinically clear, Abdomen: generalized tenderness and Central
nervous system examination was unremarkable. A, provisional diagnosis of typhoid sepsis to rule out
intestinal perforation was entertained with differential diagnosis of severe malaria. He was administered
ceftriaxone, metronidazole, and artesunate. Blood samples were taken for relevant investigations as indicated
in (Table 1a). Abdomino-pelvic ultrasound revealed kidneys normal in size, position and outline, however
the echogenicity is greater than that of liver and spleen. Hepatobiliary system, gall bladder, pancreas, para-
aortic area and bowel loops sonographic findings were within normal limits. The spleen was enlarged with
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uniform echogenicity. No ascites or lymphadenopathy. Sonographic conclusion was mild splenomegaly and
increase renal echogenicity cause.

Table 1: a & b: Showing relevant laboratory results at early and late hospitalization

Laboratory test Result Reference range
la.

White blood cell count (WBC) 20.5 x 10°/uL 4-12 x 10°/uL
Neutrophils 18.2 x 10°/uL 2-8 x 10°/uL
Lymphocytes 1.10 x 10°/uL 1-5 x 10°/uL

MXD 1.10 x 10°/uL 0.1-1 x 10°/uL
Hemoglobin 8.6 g/dL 11-17 g/dL
Platelets count 221.2 x 10°/uL 150-400 x 10°/puL
Sodium 135 mmol/L 134-149 mmol/L
Potassium 5.1 mmol/L 3.5-5.2 mmol/L
Chloride 89 mmol/L 96-106 mmol/L
Bicarbonate 23 mmol/L 21-31 mmol/L
Urea 12.9 mmol/L 2.5-6.5 mmol/L
Creatinine 2.4 mg/dL 0.6-1.3 mg/dL
Malaria +
1b.
Hemoglobin 7.7 g/dL 11-17 g/dL
Serum NT-ProBNP 5264.2 pg/mL <300 pg/mL
Random blood sugar (FBS) 4.6 mmol/L 3.9-11 mmol/L
Urinalysis Protein +, Hematuria++
Blood culture using BACTEC Negative

Further review and meticulous physical examination and investigations revealed confused and restless
patient, febrile (T = 40°C), pale, acyanosed, RR: 38 breaths/min, SPO2 90%, pulse rate 122/min, blood
pressure of 120/40 mmHg, Jugular venous pressure not raised, displaced apex and hyperdynamic, heart
sound: S1, S2 and S3 gallop, PSM grade 3/6 loudest at 4th left intercostals space lateral to sternal border,
tricuspid PSM grade 1/6 epigastrium, aortic diastolic murmur grade 2/4, bi-basal fine crackles. a provisional
diagnosis of congenital heart disease (VSD) with aortic incompetence complicated by infective endocarditis,
sepsis, AKI and acute left ventricular HF was entertained with differential diagnosis of Rheumatic heart
disease (RHD) with complications. He was started on oxygen therapy and switched from generic ceftriaxone
to the branded ceftriaxone (Rocephin). Metronidazole was stopped and gentamicin added adjusted for
renal function, he also received furosemide along with conservative renal therapy and close monitoring.
Additional relevant investigations were requested which include (1) Laboratory test as indicated in (Table 1b)
(2) Electrocardiogram (ECG) which showed sinus tachycardia with heart rate of 115 beat per min (Fig. 1).
(3) Chest X-ray (CXR): Showed cardiomegaly of biventricular configuration with cardiothoracic ratio of
0.61, prominent pulmonary vasculature, upward blood diversion and blunted left costophrenic angle (Fig. 2).
(4) Transthoracic echocardiography (TTE): revealed interventricular septal thickness of 9.4 mm and left
ventricular posterior wall thickness of 13.5 mm. Moderately dilated left ventricle (LV) with internal diameter
of 66.4 mm, mildly dilated left atrial with internal of diameter 44.1 mm, mildly dilated right ventricle with
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internal diameter of 43.9 mm, moderately dilated right atrium with internal diameter of 53.2 mm, Peri-
membranous VSD measured 5.3 mm in size with color Doppler demonstrating left to right shunt (Fig. 3A,B).
Aortic valve prolapse of the non-coronary cusp 4.5 mm from the plane and severe aortic regurgitation [Width
of vena contracta of 7.4 mm and regurgitant jet width/LV out flow tract diameter ratio of 2.1 cm/2.6 cm of
0.80 (80%)] (Fig. 4A,B), large oscillating echogenic mass attached to tricuspid valve leaflet was noted (Fig. 5)
and (Supplementary Materials Video S1). LV Ejection fraction (EF) was 64.7% on M-mode guided 2-D with
fractional shortening of 36.3% and normal RV systolic function (TAPSE: 20.4 mm). LV end-diastolic volume
index was 135.8 mL/m? (Severely abnormal), while LV end-systolic volume index was 47.9 mL/m? (Severely
abnormal) and LV mass index (LVMI) was 209.3 g/m? (Severely abnormal). Other heart valves appeared
normal in motion and morphology. Moderate mitral regurgitation, severe tricuspid regurgitation and mild
pulmonary regurgitation were noted. Pulmonary arterial systolic pressure at rest was 52.2 mmHg.

Figure 1: ECG showing sinus tachycardia
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|

Figure 2: CXR showing cardiomegaly of biventricular configuration, pulmonary vascular engorgement, upwards blood
diversion and blunted left costophrenic angle
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Figure 3: TTE apical 5-chamber view, (A): Arrow head showing Peri-membranous VSD and (B): Color Doppler
demonstrating left to right shunt

Figure 4: TTE parasternal long axis view, (A): showing aortic valve prolapse of non-coronary cusp and (B): color
doppler demonstrating aortic regurgitation

Figure 5: Transthoracic echocardiography (TTE) parasternal short axis view, arrow head showing large tricuspid valve
vegetation

A, definitive diagnosis of Laubry-Pezzi syndrome complicated by right-sided infective endocarditis,
sepsis, AKI and heart failure was made. Despite antibiotics and adjunctive therapy fever persisted, and a
few days later he developed an episode of chest pain with associated hemoptysis with estimated blood loss
of 200 mL. He was transfused with 2 pints of blood on account of anemia. Rocephin was stopped and
vancomycin renal dose and rifampicin were commenced while gentamycin renal adjusted dose sustained
along with regular electrolyte, urea and creatinine, and conservative renal therapy. The patient showed
significant improvement after three weeks of parenteral antibiotics and rifampicin. Following this, parenteral
antibiotics were discontinued, and he was prescribed oral Augmentin while continuing rifampicin. He
received counseling on surgical options for cardiac lesions, IE prophylaxis, medication adherence, and clinic
follow-up appointments. After a 28-day hospital stay, he was discharged home asymptomatic with normal
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renal function with PCV of 36% and on oral antibiotics (Augmentin and Rifampicin). However, after two
clinic follow-up visits, he stopped attending and resorted to traditional medicine (intake of traditional
herbal concoction), leading to his readmission 3 months after discharge from the hospital with heart failure
symptoms dyspnea on exertion, easy fatigue, cough productive of whitish frothy sputum, PND. However,
no associated fever, leg and abdominal swelling, and easy satiety. He was administered oxygen, frusemide,
spironolactone, captopril and subsequently blocker carvedilol, he achieved remarkable improvement.

3 Discussions

Co-occurring right-sided infective endocarditis, sepsis, AKI, hemoptysis and acute HF in L-PS is a
life-threatening medical emergency that requires prompt recognition and rapid institution of appropriate
management to avert dismal prognosis. In literature we found few reported case studies of L-PS with infective
endocarditis [4,5]. But not L-PS with RSIE, sepsis, AKI, acute HF and hemoptysis to the extent of our search.

The case study highlights several distinctions from previously reported case studies of L-PS with
infective endocarditis [4,5]; (1) The index case exhibited multiple complications, including right-sided
infective endocarditis (RSIE), sepsis, acute kidney injury (AKI), haemoptysis, and recurrent heart failure,
whereas previous cases typically presented with IE alone [4,5]; (2) Unlike earlier case reports, which likely
presents with left-sided infective endocarditis [4,5], this index case presented with RSIE; (3) Previous case
reports documented cultured organisms causing infective endocarditis [4,5], while the index case had
negative blood cultures, possibly due to prior antibiotics treatment or the methods used for culturing; (4)
The prolapsed aortic valve cusp in this case was the non-coronary cusp, differing probably from earlier
reported case studies [4,5]; (5) Unlike previous reported cases that underwent surgical correction of cardiac
lesions [4,5], the index case has not yet received surgical correction due to financial constrained. In summary,
this index case presents a unique combination of life-threatening complications and characteristics that set
it apart from previously reported case studies of L-PS with infective endocarditis.

Although, the provisional diagnosis of typhoid sepsis, to rule out viscus perforation, was considered
for this index case at early presentation. This provisional diagnosis is in line and is reasonably supported
by (1) Typhoid fever often causes persistent fever even with antibiotic treatment in this region of the
world; (2) The patient’s presenting symptoms and abdominal examination finding of generalized abdominal
tenderness, are highly suggestive of typhoid perforation in our setting; (3) Previous studies have shown
that infective endocarditis can complicate typhoid fever, particularly in patients with pre-existing structural
heart disease [6-8]; (4) The abdominal examination findings of generalized abdominal tenderness reinforced
the concern for typhoid perforation, a serious complication of enteric fever. However, an abdominopelvic
ultrasound ruled out this dreadful complication.

The abdominal pain and generalized tenderness in this case may stem from complications associated
with infective endocarditis (IE). These complications can arise from paradoxical septic embolism, potentially
leading to visceral infarction, rupture, or mycotic aneurysms, all of which can cause abdominal pain or an
acute abdomen as reported in previous literature [9-11]. However, the likelihood of these complications due
to RSIE is low, as the phenomenon of paradoxical embolism from right-sided IE (RSIE) is rare except in
cases of ASD with transient reversal of blood flow that can reverse the shunt or ASD with Eisenmenger’s
syndrome, or VSD with Eisenmenger’s syndrome [12], none of which were present in this index case. So, the
possible explanations for the abdominal symptoms in this index case include: (1) Co-occurring left-sided
IE with abdominal septic embolism, though there’s no echocardiographic evidence to support this; bearing
in mind that TTE is less sensitive in detecting vegetation less than 2 mm compared to Transesophageal
echocardiography (TEE) (2) Sepsis related to IE, which could explain the abdominal pain and diarrhea
noted in this index case; (3) Typhoid fever, which could present with abdominal symptoms and may be
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complicated by IE, particularly in the context of Laubry-Pezzi syndrome. In conclusion, the abdominal pain
and generalized tenderness in this index case may be linked to complications of infective endocarditis, such
as septic embolism or sepsis leading to abdominal symptoms.

The definitive diagnosis of L-PS with right-sided infective endocarditis (RSIE), sepsis, acute kidney
injury (AKI), hemoptysis and acute heart failure (HF) was made in this index case. Key echocardiographic
findings included a ventricular septal defect (VSD) and aortic valve prolapse with aortic regurgitation,
which are characteristic of L-PS. While the definite diagnosis of RSIE was supported by the presence
of echocardiographic evidence of tricuspid valve vegetation, underlying L-PS cardiac lesions (VSD and
Aortic valve prolapse with regurgitation), fever with temperature of 40°C, and vascular phenomenon (septic
lung infarction with hemoptysis/paradoxical septic embolization causing abdominal visceral infarction
presenting with pain). These observations fulfilled the modified Duke’s criteria for definite infective endo-
carditis, despite negative blood cultures. Uniquely, this case is distinguished by the occurrence of right-sided
endocarditis (RSIE), which contrasts with typical previously reported cases of L-PS that presented with left-
sided infective endocarditis [4,5]. Additionally, the usual risk factor for RSIE, intravenous drug abuse, was
ruled out in this index case.

Infective endocarditis in congenital heart defects like VSD or valvular heart disease like aortic valve
prolapse with regurgitation or TR, arises from complex interplay of abnormal blood flow and microbial
exposure. This process can be summarized as follows; (1) In conditions like VSD, AR or TR, abnormal
blood flow creates turbulence that injures the endocardium, exposing underlying tissues and leading to
thrombus formation [13,14]; (2) The damaged endocardium can form sterile vegetations, which are aggregates
of platelets, fibrin, and bacteria, serving as sites for bacterial colonization [13,14]; (3) Bacteraemia through
various means, including dental work, skin infections, intravenous drug use, or abdominal infections. In
patients with congenital heart defects, even brief episodes of bacteraemia can result in infection due to
the vulnerable cardiac surfaces [13,14]; (4) Once bacteria attach to the vegetations, they multiply, creating
infected vegetations that can obstruct blood flow and further damage the endocardium [13,14]; (5) The
body’s immune system responds to the infection, causing inflammation and additional harm to the heart
valves or endocardium [13,14]; (6) If left untreated, IE can lead to severe complications, including systemic
emboli, valvular dysfunction, heart failure, and sepsis with associated life-threatening complications, often
requiring prompt medical or surgical intervention. In summary, IE in congenital heart disease, AR or TR is
a complex interplay of hemodynamic changes, immune response and infection risk, leading to significant
cardiovascular complications to prevent IE and it associated complications in these group of patients closed
monitoring and prophylaxis are crucial [13,14].

In this index case, the potential factors, that likely contributed to the development of RSIE include: (1)
Underlying congenital heart defect VSD, which poses a higher risk for infective endocarditis compared to an
atrial septal defect [15]; (2) Hemodynamic changes left-to-right shunt likely causes increased pressure and
turbulence flow in the right side of the heart, as evidenced by elevated pulmonary arterial systolic pressure of
52.2 mmHg; (3) Affected valve is tricuspid valve with significant regurgitation makes this regurgitant valve
more prone to IE compared to stenotic valve [15]; (4) The index case had received intravenous medications
both at home and in a public hospital prior to presentation, where aseptic techniques may have been
compromised a potential risk factor for RSIE as documented by Previous research by Divya Rabindranath
et al. [16], highlights that IV drug use and catheter-related infections are known risks for RSIE, especially in
those with underlying structural heart disease. However, since the IV medications were administered after
the onset of a febrile illness, they are considered less likely to be a direct predisposing factor of RSIE in this
index case, even-though infections at IV sites can still occur alongside other febrile illnesses. In summary,
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the combination of a congenital heart defect, hemodynamic changes, significant tricuspid regurgitation, and
patient immune response all contribute to the development of RSIE [13-16], in this index case.

The diagnosis of sepsis in this index case was established using both the systemic inflammatory response
syndrome (SIRS) and the sequential organ failure assessment (SOFA) diagnostic criteria [17,18]. Notably,
splenomegaly was observed, which supports the diagnosis of sepsis or infective endocarditis (IE). Regarding
complication acute kidney injury (AKI), it was considered to be sepsis-induced AKI rather than type 1 cardio-
renal syndrome, since the patient presented with fever and renal dysfunction before developing acute left
ventricular heart failure (HF). Given the patient’s underlying structural heart disease, sepsis was likely the
precipitant for the heart failure, although anemia could also be a possible precipitant of HF but is unlikely in
this index case since anemia developed after the onset of symptoms of acute HE.

Haemoptysis in RSIE typically arises from several interconnected mechanisms like in this index, and
these mechanisms include: (1) Infective vegetations on the right heart valves (typically the tricuspid valve) can
break off and embolize (septic embolization) to the pulmonary vasculature and lungs, leading to infarction,
pneumonia or abscess and haemorrhage manifesting as haemoptysis [19], this is likely the mechanism in our
index case; but less likely due to lung abscess in our index case who has no clinical and radiologic findings
in keeping with lung abscess even-though he has coarse crepitation on examination likely in keeping with
pneumonia or infarction (2) Localized infection from septic emboli or sepsis can weaken pulmonary blood
vessels, contributing to rupture and subsequent haemoptysis [19], this another possible mechanism in this
index case; (3) Inflammatory response associated with RSIE can lead to coagulopathy, increasing the risk
of bleeding in the pulmonary vasculature [19]; not likely in this index case with no prank coagulopathy
(4) Septic emboli or the systemic effects of infection can predispose the lungs to secondary infections,
further damaging lung tissue and contributing to haemoptysis [19], a probable mechanism in this index
case. Overall, the combination of embolic events and direct infection/inflammation in the lungs leads to the
clinical manifestation of haemoptysis.

The major management challenges in this index case included a persistent fever that did not respond
to some antibiotics and antimalarial treatment, difficulties in accessing effective antibiotics like Rocephin
and Vancomycin, and the high costs associated with them. Additionally, the patient had associated acute
kidney injury (AKI) and financial constrained, with many investigations and treatments being partially
funded by the medical team. These factors, along with late presentation and diagnosis and multiple
complications, put the patient at higher risk management challenges, morbidity and mortality often seen in
resource-constrained settings. Despite these challenges, the patient had a favourable clinical outcome.

The index case highlights critical learning points for managing patients with L-PS with associated
complications in resource-limited settings, which include (1) Young patients with persistent high-grade fever
not responding to standard treatments should have a thorough evaluation, including history-taking, physical
exams, and focused echocardiography, to check for congenital or rheumatic heart diseases with IE; (2) In
young patients, the presence of a pansystolic murmur from a ventricular septal defect (VSD) should lead
to further auscultation for an aortic diastolic murmur, which could suggest L-PS; (3) Improving patient
outcomes for infective endocarditis and sepsis depends on making effective antibiotics accessible, affordable,
and readily available; (4) Patients with L-PS and infective endocarditis face increased risks of severe
complications due to delays in diagnosis, financial constrained, and a lack of access to effective antibiotics.

The case faced several limitations in management that include (1) Transesophageal echocardiography
(TEE), which is more sensitive than transthoracic echocardiography (TTE) for detecting small valvular
and mural vegetations <2 mm, was not performed. This omission is significant given the absence of
physical evidence of left-sided IE on TTE (2) The negative blood culture results may have been affected by
previous antibiotic treatment or the presence of deep-seated microbial organisms within vegetations, and
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probably culture techniques used (3) The management of the case was significantly hindered by financial
limitations, which affected the procurement of necessary antibiotics, surgical interventions for cardiac
lesions, and essential diagnostic imaging, such as a Chest CT, to identify septic pulmonary and abdominal
embolic complications.

The uniqueness of this index case was the masquerading clinical presentation of L-PS and the associated
life-threatening complications and emergencies: RSIE, sepsis, AKI, hemoptysis and acute HE. The case
highlights the effectiveness of thorough history taking, prompt recognition, meticulous physical examina-
tions, focused investigations and multidisciplinary care approach, which led to a favorable clinical outcome.
Notably, our literature review found no documented case study of such a combination of severe complications
arising from L-PS, making this case particularly noteworthy.

4 Conclusions

In conclusion, our case highlights the critical importance of thorough history-taking, meticulous
physical examinations, and focused investigations such as echocardiography in young patient with L-PS
presenting with persistent high-grade fever unresponsive to antibiotics or antimalarial treatment. This
approach is essential for ruling out serious cardiac diseases like congenital L-PS or rheumatic heart
disease with complications infective endocarditis, which can lead to life-threatening emergencies if not
swiftly diagnosed and treated appropriately. Early identification is key to improving patient outcomes and
preventing a dismal prognosis.
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Abbreviations

LP-S Laubry-Pezzi syndrome

RSIE Right-sided infective endocarditis
VSD Ventricular septal defect

HF Heart failure

IE Infective endocarditis

AKI Acute kidney injury
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