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ABSTRACT 
Background: Infective endocarditis remains a life-threatening infection of 
the endocardium and cardiac valves, with substantial morbidity and 
persistently high mortality. In regions where rheumatic heart disease 
persists, it continues to be a major substrate for infective endocarditis, 
including among patients with prosthetic valves implanted for rheumatic 
indications. 
Aims: To evaluate the frequency of major risk factors for infective 
endocarditis, particularly rheumatic heart disease, and to describe the 
epidemiological and echocardiographic profile of infective endocarditis in 
a tertiary-care hospital in southern Morocco. 
Methods: We performed a retrospective descriptive study in the 
Cardiology Department of Souss Massa (Agadir, Morocco) university 
hospital, including patients managed between September 2022 and 
December 2025 with definite or possible infective endocarditis according 
to the modified Duke criteria. Demographic characteristics, underlying 
cardiac conditions, clinical presentation, microbiological findings, 
echocardiographic features, management, and in-hospitfal outcomes were 
extracted from medical records. 
Results: 34 patients were included (mean age 45 years), with male 
predominance (21 patients, 61.8%). A pre-existing cardiac condition was 
present in 28 patients (82.4%), and rheumatic heart disease was the most 
common underlying disease (14 patients, 41.2%). Prosthetic valve 
endocarditis was identified in 8 patients (23.5%); 7 of these (87.5%) had 
prosthetic valves implanted for rheumatic valvular disease. Left-sided IE 
predominated, mainly involving the mitral and aortic valves. Vegetations 
were detected in 31 patients (91.2%); significant valvular regurgitation 
was present in 32 patients (94.1%). Echocardiography showed 
perivalvular abscesses in 4 patients (11.8%) and valvular perforations in 
2 patients (5.9%). Blood cultures were obtained in all patients; 29 patients 
(85.3%) were culture-positive, most commonly Staphylococcus aureus. All 
patients received intravenous antibiotics; penicillin plus gentamicin was the 
most frequent empirical regimen (25 patients, 73.5%). Surgery was 
indicated in 4 patients (11.8%). In-hospital mortality was 5.9% (2 
patients). 
Conclusion: In southern Morocco, infective endocarditis predominantly 
affects relatively young patients and remains closely linked to rheumatic 
heart disease, including among those with prosthetic valves placed for 
rheumatic disease. Its high proportion among infective endocarditis cases 
highlights the ongoing burden of rheumatic valve disease and supports 
strengthening prevention and long-term management strategies in this 
setting. 
Keywords: Infective endocarditis, Rheumatic heart disease, Prosthetic 
valve endocarditis, Echocardiography, Staphylococcus aureus 
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Introduction: 
Infective endocarditis (IE) remains a severe and 
potentially life-threatening infection of the endocardium 
and cardiac valves, associated with substantial morbidity 
and persistently high mortality, which may reach 25% 
despite advances in diagnosis and treatment.1 Its clinical 
importance lies not only in the infection itself, but also in 
its major complications, including heart failure, systemic 
embolism, and the frequent need for surgery. Prosthetic 
valve endocarditis, which accounts for nearly 20% of 
cases, represents a particularly serious form of the 
disease because of its diagnostic complexity and poorer 
prognosis.2 
 
Over recent decades, the incidence of IE has increased, 
partly driven by the expanding use of prosthetic valves, 
intracardiac devices, and other healthcare-associated 
interventions. IE is a multifactorial disease that develops 
on a wide range of predisposing cardiac substrates. In 
high-income settings, degenerative valvular disease, 
prosthetic material, and device-related infections have 
become increasingly prominent. In contrast, in developing 
countries, rheumatic heart disease (RHD) and congenital 
heart disease remain major underlying conditions.3 This 
distinction is important because it reflects persistent 
inequalities in cardiovascular prevention, access to care, 
and timing of diagnosis. In such settings, delayed 
presentation and limited access to advanced 
investigations may contribute to worse outcomes.3 
Microbiologically, Staphylococcus aureus and 
streptococci remain the leading causative organisms.4 
 
Rheumatic heart disease is a chronic sequela of acute 
rheumatic fever and results in permanent valvular 
damage that predisposes to endothelial injury, thrombus 
formation, and subsequent microbial colonization during 
bacteremia.5 In regions where RHD remains prevalent, its 
contribution to IE may therefore be substantial. The 
present study aimed to evaluate the frequency of major 
risk factors for IE, with particular emphasis on RHD, and 
to assess its role as a predominant underlying condition 
in patients diagnosed with infective endocarditis. 
 

Material and Methods: 
STUDY DESIGN AND SETTING: 
We conducted a retrospective descriptive study in the 
Cardiology Department of the Souss Massa University 

Hospital in Agadir, southern Morocco. The study period 
extended from September 2022 to December 2025. This 
study aimed to describe the epidemiological profile, 
predisposing cardiac conditions, microbiological findings, 
and echocardiographic characteristics of infective 
endocarditis in a region where rheumatic heart disease 
remains prevalent. 
 
STUDY POPULATION: 
The study population consisted of consecutive patients 
hospitalised in or managed by the Cardiology 
Department for suspected IE during the study period. 
Cases were identified through hospital medical records, 
admission registers, discharge summaries, and cardiology 
registries. The diagnosis of IE was established according 
to the modified Duke criteria, based on the combination 
of clinical, microbiological, and echocardiographic 
findings. Both native-valve and prosthetic-valve IE were 
considered. 
 
INCLUSION CRITERIA: 
Patients were included in the study if they met all of the 
following criteria: 

• Patients evaluated at Souss Massa University 
Hospital between September 2022 and 
December 2025. 

• Fulfilled the criteria for definite or possible IE 
according to the modified Duke criteria. 

• Had available medical records containing at 
least the minimum clinical and paraclinical data 
required for analysis, including demographic 
characteristics, underlying heart disease, 
echocardiographic assessment, and outcome 
data. 

 
EXCLUSION CRITERIA: 
Patients were excluded if they: 

• Did not meet the modified Duke criteria for 
definite or possible IE. 

• Had incomplete or insufficient medical records 
preventing confirmation of eligibility or 
extraction of key study variables, including 
demographics, cardiovascular risk factors, 
underlying heart disease, microbiological results, 
echocardiographic findings, treatment, and in-
hospital outcomes (Figure 1). 
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Figure 1: Flow diagram of study selection, including inclusion and exclusion criteria. 
 
DATA COLLECTION: 
Data were extracted retrospectively from patient 
records using a predefined data collection form. The 
variables collected included age, sex, past cardiac 
history, presence of RHD or congenital heart disease, 
type of valve involvement, native or prosthetic valve 
status, blood culture results, echocardiographic findings, 
complications, and in-hospital evolution. 
 
STATISTICAL ANALYSIS: 
Data were entered and analysed using Microsoft Excel 
2019. A descriptive statistical analysis was performed. 
Results were presented as absolute frequencies and 
percentages. 
 

Results: 
A total of 34 patients were included (mean age 45 
years), with a male predominance (21 men, 61.8%; 13 
women, 38.2%; male-to-female ratio 1.6). A pre-existing 
cardiac condition was present in 28 patients (82.4%). 
Rheumatic heart disease was the most common underlying 
cardiac disease, identified in 14 patients (41.2%), 
making it the leading predisposing condition in our cohort. 
Degenerative valvular disease was identified in 9 
patients (26.5%), and 1 patient (2.9%) had pacemaker-
related infective endocarditis. In addition, 4 patients 
(11.8%) had untreated non-cyanotic congenital heart 
disease, including 2 patients (5.9%) with ventricular 
septal defects and 2 patients (5.9%) with atrial septal 
defects (Table 1).  

 
 
Table 1: Different risk factors observed in our cohort. 

Predisposing cardiac condition n (%) 

Rheumatic heart disease 14 (41.2%) 

Degenerative valvular disease 9 (26.5%) 

Untreated non-cyanotic congenital heart disease (total) 4 (11.8%) 

Ventricular septal defect 2 (5.9%) 

        Atrial septal defect 2 (5.9%) 

Pacemaker 1 (2.9%) 

 
Prosthetic valve endocarditis was documented in 8 
patients (23.5%); among these, 7/8 (87.5%) had 
prosthetic valves implanted for rheumatic valvular 
disease. Left-sided IE predominated, mainly involving the 
mitral and aortic valves. Vegetations were detected in 
31 patients (91.2%), with a mean size of 13.6 mm and 
high mobility in most cases. Echocardiography revealed 
perivalvular and periprosthetic abscesses in 4 patients 
(11.8%), and valvular perforations in 2 patients (5.9%). 
Additional complications included prosthetic valve 
dehiscence (1 patient, 2.9%), rupture of chordae 
tendineae (1 patient, 2.9%), intracardiac fistula (1 

patient, 2.9%), and mycotic aneurysm (1 patient, 2.9%). 
Significant valvular regurgitation was present in 32 
patients (94.1%). 
 
Diagnosis was established using a combination of clinical 
findings, microbiological data, and echocardiographic 
criteria. Fever was present in 28 patients (82.4%), and a 
new or changing cardiac murmur in 12 patients (35.3%). 
Embolic manifestations were recorded in 5 patients 
(14.7%), including cerebral events in 1 patient (2.9%), 
splenic/renal events in 3 patients (8.8%), and peripheral 
events in 1 patient (2.9%). Heart failure at presentation 

Patients hospitalized in 

cardiology department 

during the study period 

(September 2022 to 

December 2025) 

n= 42 

 

Patients included in our study 

 

n= 34 

Excluded patients with incomplete 

medical records. 

n= 5 

Excluded patients who did not meet the 

Duke criteria. 

n= 3 
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was documented in 2 patients (5.9%). Blood cultures were 
obtained in 34 patients (100%), with culture-positive IE in 
29 patients (85.3%); the most frequently isolated 
organisms were Staphylococcus aureus in 19 patients 
(55.9%), Streptococcus spp. in 10 patients (29.4%), and 
Enterococcus spp. in 3 patients (8.8%), while negative 
blood culture endocarditis was noted in 5 patients 
(14.7%). 

 
All patients received intravenous antibiotic therapy, the 
most commonly used empirical regimens included 
penicillin plus gentamicin in 25 patients (73.5%) and 
ceftriaxone in 5 patients (14.7%), and targeted therapy 
was administered when microbiological identification was 
available in 28 patients (82.4%). Surgical management 
was indicated in 4 patients (11.8%), most commonly due 
to heart failure in 2 patients (5.9%), uncontrolled 
infection/abscess in 1 patient (2.9%), and large or 
mobile vegetations in 1 patient (2.9%). The in-hospital 
outcome showed mortality in 2 patients (5.9%), while 32 
patients (94.1%) recovered and were discharged with 
planned follow-up. 

 

Discussion: 
Infective endocarditis is an infective disease involving the 
endocardium or heart valves.6 Data describing IE in 
developing countries remain limited and sometimes 
inconsistent.7 Although IE is likely not uncommon, some 
records suggest that it may account for nearly 0.5% of 
cardiovascular admissions.8 Infective endocarditis tends 
to affect younger patients and shows a male 
predominance, with a high prevalence among patients 
with RHD and congenital heart disease, alongside 
emerging contributors such as intravenous drug use and 
immunocompromised states, including HIV infection.9 The 
relatively young age profile of our patients is consistent 
with reports from low and middle-income countries, where 
infective endocarditis develops on a background of 
rheumatic rather than the degenerative heart diseases in 
older populations.3,9 Importantly, the association between 
RHD and increased IE risk is well documented in 
developing countries, whereas it has become less 
prominent in many developed settings.10,11 

 
Clinically, diagnosing IE requires high clinical suspicion 
supported by appropriate laboratory investigations.9 
The likelihood of IE increases substantially in the presence 
of known predisposing conditions, notably congenital 
heart disease, immunosuppression, intravenous drug use, 
and prosthetic valves.12 In our cohort from southern 
Morocco, the high prevalence of pre-existing cardiac 
disease, dominated by RHD, supports the continued 
central role of structural valve disease in shaping IE 
epidemiology in this region. Most prosthetic valve 
endocarditis cases in our cohort occurred in patients 
treated for rheumatic valvular disease, which suggests the 
impact of rheumatic heart disease that extends beyond 
native-valve susceptibility and continues even after 
surgical valve replacement.13 

 
From a pathophysiological perspective, RHD represents 
a chronic consequence of acute rheumatic fever, which 

follows pharyngotonsillitis caused by group A β-

haemolytic streptococcus.14 Rheumatic fever 

predominantly affects children aged 5-15 years.15 The 
disease is immune-mediated, producing inflammatory 
lesions that can involve multiple organs, including the 
heart, joints, and the brain in the form of chorea.16 
Antibodies generated against streptococcal antigens 
cross-react with host cardiac proteins, leads to valvular 
inflammation and, after healing, permanent structural 
damage.17 These altered valve surfaces promote 
endothelial injury, thrombus formation, and subsequent 
microbial adherence when transient or sustained 
bacteraemia occurs, resulting in vegetations that can 
embolize to distant organs such as the kidneys, spleen, 
and brain.10 In addition, valvular deformation may 
contribute to atrial fibrillation and increasing intracardiac 
thrombosis rik.18 The high frequency of vegetations and 
significant valvular regurgitation in our cohort underlines 
the central role of echocardiography in early recognition 
of destructive lesions and embolic risk.19 
 

Microbiological identification remains fundamental to 
enable targeted antimicrobial therapy.20 However, when 
pathogen identification is not feasible, empirical 
antibiotic therapy is commonly used.9 Penicillin-based 
regimens with or without an aminoglycoside remain 
frequently employed, while ceftriaxone can also be 
used.9 The proportion of culture-negative infective 
endocarditis in our cohort remains relevant, since prior 
antibiotic exposure is recognized as major causes of 
negative blood cultures, and these cases may benefit 
from adjunctive serology.21 In severe disease or when 
valve destruction is significant, particularly in the setting 
of heart failure, surgical intervention may be required.16 
Our relatively low surgical rate should be interpreted 
cautiously, because contemporary prospective data show 
that mortality increases when surgery is indicated but not 
performed, especially in patients with heart failure, 
abscess, or large vegetations.13 Preventive strategies are 
therefore essential in high-risk groups: New Zealand IE 
prophylaxis guidelines emphasize prophylactic 
antibiotics in patients with RHD, reflecting the higher 
prevalence and risk profile in that region.22 In contrast, 
the European Society of Cardiology and the American 
Heart Association do not specifically list those patients 
among high-risk populations requiring antibiotic 
prophylaxis.23 In light of the persistent burden of IE 
observed in our southern Moroccan cohort, preventive 
strategies, including prophylaxis policies adapted to 
local epidemiology and reinforced dental prevention 
programmes, appear especially warranted.24 
 

Despite diagnostic and therapeutic advances, IE remains 
associated with substantial mortality that can reach 20%, 
with worse outcomes in older patients and those with 
comorbidities.9,25 Prosthetic valve endocarditis  is 
associated with higher mortality than native-valve IE, 
reflecting the need for frequent and technically 
challenging surgery and a higher risk of recurrence 
requiring redo surgery.24 In our study, the contribution of 
RHD was marked, which was present in 41.2% of patients 
and Prosthetic valve endocarditis representing nearly 
one-quarter of cases, most prostheses having been 
implanted for rheumatic valvular disease, highlighting the 
long-term consequences of this predisposing heart 
disease and its role in sustaining the IE burden. These 
findings are consistent with reports from other populations 
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in which RHD remains relevant among IE cohorts, including 
studies reporting a proportion around 14% among IE 
cases, by Alsamarrai et al.26 and other series, its presence 
in a substantial proportion of patients and heart failure 
was frequent, according to Prasanna et al.27 Collectively, 
these observations support renewed emphasis on 
controlling rheumatic fever and RHD as upstream 
interventions to reduce IE risk. Taken together, our 
findings support an integrated strategy combining 
primary prevention of streptococcal infection, secondary 
prevention of rheumatic fever recurrence, follow-up of 
rheumatic valvular disease, and dental prevention in 
order to reduce the long-term risk of infective 
endocarditis in this region.28, 29 
 
Accordingly, reducing the incidence of acute rheumatic 
fever through early recognition and timely treatment of 

group A β-haemolytic streptococcal pharyngotonsillitis is 

critical for preventing immune-mediated valvular 
damage and the downstream risk of IE.16 This remains 
especially important because rheumatic fever and RHD 
continue to represent major causes of heart disease 
among children and young adults in developing 
settings.30, 31 

 
This study has limitations inherent to its retrospective, 
single-centre nature, which may introduce selection bias 
and limit generalizability to other Moroccan regions. 
Some variables may have been underreported or 
inconsistently documented in medical records, and the 

small sample size (n=34) limits statistical precision and 
subgroup analyses. Finally, echocardiographic findings 
relied on available reports and measurements, and 
advanced imaging was not performed uniformly, which 
may have resulted in under-detection of certain 
complications. 
 

Conclusion: 
Infective endocarditis in southern Morocco affects 
relatively young patients and remains strongly 
associated with underlying structural valve disease, 
particularly rheumatic heart disease. Rheumatic heart 
disease was the leading predisposing condition and also 
contributed substantially to prosthetic valve endocarditis, 
reflecting the persistent burden of rheumatic valvular 
disease in this region. These findings underscore the need 
for strengthened prevention of rheumatic fever and 
rheumatic heart disease, improved long-term follow-up 
of valvular disease, and early recognition and 
management of infective endocarditis to reduce 
complications and adverse outcomes. 
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