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Background. Historically, infective endocarditis (IE) in South Africa (SA) was associated with the viridans group of streptococci affecting
patients with underlying rheumatic heart disease (RHD). A changing IE bacteriological profile raises the question of whether the profile of
underlying valvular abnormality has changed.
Objectives. To investigate the prevalence of underlying structural valve abnormalities and their aetiologies associated with IE in SA, and
describe the typical imaging findings.
Methods. The Tygerberg Endocarditis Cohort study prospectively enrolled patients with IE between November 2019 and April 2021.
Patients underwent detailed transthoracic and transoesophageal echocardiography to assess their underlying cardiac and valvular structure.
Results. Among 71 patients included, a predisposing endocardial abnormality was detected in 49.3%, with RHD the most common
single identifiable aetiology (16.9%). The in-hospital mortality rate was similar in patients with and without a predisposing endocardial
abnormality (20% v. 16.7%; p=0.72), as was the rate of embolic events (20% v. 27.2%; p=0.58). Significantly more patients with a predisposing
endocardial abnormality had an indication for surgery (94.3% v. 69.4%; p<0.01). The viridans group of streptococci was more prevalent in
patients with a predisposing endocardial abnormality (25.7% v. 2.7%; p<0.01). Left-sided linear vegetation size >10 mm was associated with
an increased risk of in-hospital mortality (24% v. 5%; p=0.05).
Conclusion. We observed a marked decrease in the prevalence of RHD in this cohort of patients with IE. The viridans group of streptococci
was an uncommon cause of IE in patients with no predisposing endocardial abnormality detected. The presence of a predisposing
endocardial abnormality was not associated with an increased risk of in-hospital mortality or embolic events. Linear vegetation length
>10 mm was associated with an increased risk of in-hospital mortality in patients with left-sided IE.
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Infective endocarditis (IE), an infection of the endocardial surface
of the heart or any prosthetic material within the heart, continues
to be associated with significant morbidity and mortality. [1-4]
Current diagnostic algorithms place a high importance on organism
identification with a view to optimising antibiotic therapy.[3] A
diagnosis of IE is initially suspected on the basis of clinical and
imaging (echocardiography in particular) features, with some delay
until microbiological confirmation.[3] During the period awaiting
identification of the causative organism, patients are treated with
empirical antimicrobial therapy targeted at the most common
causative organisms.[3] In a number of patients, no causative organism
is identified and these patients will remain on empirical therapy
for the duration of treatment. The fact that some patients with IE
will require empirical therapy that is determined by local causative
organisms highlights the importance of accurate local data on these
organisms and the need for using additional modalities to predict
the most likely causative organism in the absence of microbiological
confirmation.[1,3,5]
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Historically, IE in South Africa (SA) has been associated with
infection by the viridans group of streptococci on structurally
abnormal valves. [1,6] Rheumatic heart disease (RHD) has been
reported in as many as 75% of cases in cohorts of IE in SA.[6,7]
However, recent studies suggest that Staphylococcus aureus and
Bartonella species have emerged as the most prevalent causative
organisms of IE in the region.[8-10] This change in epidemiology of
the causative organism to a profile with some similarity to that of
developed countries[11] raises the question of whether a change in the
prevalence of structurally abnormal valves, and RHD in particular,
has occurred in the SA IE population. Local experience at Tygerberg
Hospital in Cape Town suggests that our IE patient cohort exhibits
a larger proportion of valves without apparent underlying structural
abnormality. Furthermore, referrals of patients for percutaneous
mitral commissurotomy, an important local barometer of clinically
significant RHD burden in the region, has declined over the past
decade (our data) despite improvements in access to healthcare in
the region.[12] In contrast to these findings, RHD screening studies do
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not suggest a decline in subclinical RHD, with a recently completed
large-scale screening study of schoolgoing children in the Tygerberg
referral network reporting a prevalence of subclinical RHD of up
to 28.2/1 000 of the population (combined definite and borderline
disease), which is similar to previous studies reporting the prevalence
of subclinical RHD in SA.[13-16]
In the majority of cases, the typical imaging findings of IE
can be detected by both transthoracic echocardiography (TTE)
and transoesophageal echocardiography (TEE).[1] The finding of
independently mobile masses or vegetations on heart valves remains
the hallmark finding of IE on echocardiography (TTE/TEE).[3]
Echocardiography is not only an important diagnostic modality in IE,
but is also important in predicting the prognosis and therefore plays
an important role in management decisions. Linear vegetation length
>10 mm, periannular extension and the presence of acute severe
valvular incompetence are some of the validated independent risk
factors for in-hospital mortality in patients with IE.[3,17] An additional
important role of echocardiography is to identify concomitant
structural heart or valve disease, as this predisposes patients to IE,
is included in the minor criteria for diagnosis of IE, may predict the
likely causative organism, and influences the treatment options for
patients who have an indication for surgery.[1,3]

Objectives

We sought to investigate the prevalence of underlying structural
valve abnormalities and their aetiologies as well as associated
bacteriological profiles in a prospectively sampled cohort of patients
presenting with IE in our region. Anticipating different outcomes
related to different underlying structural and bacteriological causes
of IE, we sought to describe the typical imaging features associated
with these, as well as to document important echocardiographic
markers of adverse outcome in the local IE population.

Methods

Study design and participants

Consecutive patients presenting with IE[1,3] to the Division of
Cardiology in the Department of Medicine at Tygerberg Hospital,
Cape Town, between November 2019 and April 2021 were
prospectively included in the Tygerberg Endocarditis Cohort study
as previously described.[9,10] Patients with known or newly diagnosed
malignancy were excluded.
The Division of Cardiology at Tygerberg Hospital is a public
sector tertiary referral centre that serves a population of ~2.4 million
people.[18] Patients with features of IE presenting to hospitals within
the referral network are referred to Tygerberg Hospital for definitive
care.[12] The Division of Cardiology is categorised as a high-volume
centre for the diagnosis and management of IE.[19] All patients were
managed by an endocarditis team that fulfilled all the criteria set out
by current guidelines.[3]

Echocardiographic evaluation

Detailed TTE and TEE were performed in the absence of identifiable
contraindications to TEE.[20,21] TTE was performed using GE Vivid
S70, S5/6 and E95 machines with a 2 - 3.6 MHz transducer probe
(GE 3S/4S/5S) (General Electric, USA). TEE was performed using
GE Vivid S70/E95 machines with a 3 - 8 MHz probe (GE 6VT‑D).
Image clips were stored in an imaging archive (GE EA) and were
available for review and post processing using GE EchoPAC
software. Studies were systematically reviewed by the primary
investigator (AJKP).
All patients underwent detailed assessment of the underlying heart
and valvular structure to identify features of structural abnormalities
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that may have predisposed them to the development of IE, in particular
underlying RHD.[13,22-24] In patients who underwent surgery, imaging
findings were correlated with the findings at surgery. Patients were
assigned to two groups depending on the presence or absence of such
a predisposing endocardial abnormality.
Patients in whom a predisposing endocardial abnormality was
detected were further categorised into one of three predefined
categories, namely RHD, prosthetic valve and non-rheumatic, the
latter including congenital heart or valve disease and degenerative
valve disease. The identification of underlying RHD was made on
the basis of typical morphological valvular and subvalvular features
of RHD.[16,23]
To ensure uniformity in measurement of vegetation size and
grading of mobility, the following protocol was applied:
• All views acquired were evaluated for the presence of vegetations.
• If a vegetation was detected, the saved clip of the cardiac cycle with
the most optimal visualisation of the vegetation(s) was selected.
• The clip was evaluated frame by frame to display the maximal
linear length of the vegetation. This usually occurred during peak
systole for the tricuspid and mitral valve and mid to end diastole
for the aortic and pulmonary valves.
• Measurement of the maximum linear length and circumference
was performed on the still frame of the cycle that revealed the
maximum linear length.
• Where more than one vegetation was present on a valve, the largest
vegetation in terms of linear length was measured and graded in
terms of mobility.
• The mobility of the vegetation was graded using a four-point scale
as follows:[25]
• 1 – fixed vegetation with no independent movement
• 2 – fixed vegetation at the site of attachment, but with
independent movement of the free edge of the vegetation
• 3 – pedunculated vegetation with independent movement, but
remaining within the chamber of attachment during systole and
diastole
• 4 – prolapsing vegetation that crosses the valvular coaptation
surface during the cardiac cycle.
The following predefined echocardiographic features associated with
mortality and morbidity were systematically evaluated on both TTE
and TEE:
• ejection fraction, left ventricular size, pulmonary artery systolic
pressure
• haemodynamic effect of valve lesions[26]
• presence, size and point of attachment of vegetations
• mobility of vegetations
• presence of a flail leaflet segment(s)
• presence of periannular involvement
• presence of a pericardial effusion
• presence of myocardial or aortic wall destruction.
Additional imaging, including cardiac computed tomography with
or without 18-fluorodeoxyglucose positron emission tomography
(18FDG-PET) and cardiac magnetic resonance imaging, was
performed at the discretion of the endocarditis team.

Microbiological assessment

A stepwise protocol for organism detection was utilised to identify
the aetiological organisms associated with IE and to minimise the
incidence of blood culture-negative IE (BCNIE). Further management
and analysis of the samples were performed according to current
guidelines.[3,9] A minimum of three sets of blood cultures per patient
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were collected. Each set included a BacT/ALERT FA Plus (aerobic)
(bioMérieux, France) and BacT/ALERT FN Plus (anaerobic) bottle
and was drawn from different peripheral sites using an aseptic
technique. Additional blood cultures were collected if clinical
features of infection persisted. The blood cultures were submitted
to the diagnostic microbiology laboratory of the National Health
Laboratory Service at Tygerberg Hospital for processing. Patients
without an identified organism after 5 days using standard culture
techniques were defined as having BCNIE. Broad-range polymerase
chain reaction (PCR) and sequencing of 16S rRNA (for bacteria) and
ITS2 (for fungi) were performed on negative blood culture bottles.
All BCNIE patients underwent venous blood analysis for additional
testing, including:
• serology for detection of IgM and IgG antibodies to Bartonella
henselae and Bartonella quintana, Brucella species, Coxiella
burnetii, Legionella pneumophila and Mycoplasma pneumoniae
• antibody testing for antinuclear antibodies and anti-cardiolipin
antibodies.
A sample of heart valve tissue was collected from all patients who
required surgery and submitted for:
• bacterial and fungal culture
• broad-range PCR and sequencing of 16S rRNA and ITS2
• histopathological examination to detect bacteria and fungi, as well as
histopathological features of IE.
All patients were treated by an endocarditis team according to the
current European Society of Cardiology guidelines.[3,9]

Statistical analysis

Statistical analysis was done using Statistica 14 (Tibco Software,
USA), SPSS v27 for iOS (IBM, USA) and JASP (version 0.14.1) for
iOS (JASP, Netherlands).
Descriptive statistics were calculated, nominal data were compared
via cross-tabulation and χ2 tests, parametric data were compared
using independent-sample t-tests (Cohen’s d), and non-parametric
data were compared using independent-samples t-tests (MannWhitney U or Kruskal-Wallis one-way analysis of variance).

Ethical considerations

The study was approved by the Health Research Ethics Committee of
the Faculty of Medicine and Health Sciences, Stellenbosch University
(ref. no. S19/08/162), and performed in accordance with the Declaration
of Helsinki (2013 version). All patients signed written informed
consent, including consent to publication of the data and images. A
waiver of consent was granted for patients who died prior to enrolment.

Results

Seventy-one patients with IE were included in this prospective
cohort study. The mean patient age was 39 years, and most were male
(66.2%) (Table 1). Of the 71 patients, 23.9% had a history of valvular
abnormality, with 15.5% having had previous cardiac surgery.
All patients had detailed TTE, with the majority (63.9%) undergoing
TEE after a median of 3 days. Early mortality and emergency surgery
before planned TEE were common reasons for not performing TEE.
An underlying predisposing endocardial abnormality was detected
in 49.3% of patients (Table 2). In patients with a predisposing
endocardial abnormality, RHD was the most common (16.9%), with
both the mitral and aortic valves involved in the majority of cases
(75%). The in-hospital mortality rate was similar in patients with
and without a predisposing endocardial abnormality (20%.v. 16.7%;
p=0.72), as was the rate of embolic events (20% v. 27.2%; p=0.25).
Significantly more patients with a predisposing endocardial
abnormality had an indication for surgery (94.3% v. 69.4%; p<0.01).
The viridans group of streptococci was the most common
causative organism in patients with a predisposing endocardial
abnormality (25.7%), particularly in patients with underlying RHD
(50%) (Tables 3 and 4). In patients with no abnormality detected,
S. aureus (33.3%) and Bartonella species (27.8%) were the most
common causative organisms. The mean linear vegetation length
was 12 mm for the aortic valve, 14.3 mm for the mitral valve
and 12.4 mm for the tricuspid valve (Table 5). In patients who
had both TTE and TEE performed, linear vegetation length was
similar (p=0.45/0.09), but with a significant difference in vegetation
circumference (p=0.03/<0.04) (Table 5). Linear vegetation length
>10 mm (24% v. 5%; p=0.05) and cerebral embolism (54.5% v.
18.4%; p=0.01) were associated with an increased risk of in-hospital

Table 1. Baseline characteristics and outcomes of patients with IE

Age (years), mean
Male sex, n (%)
History of valvular heart disease, n (%)
History of rheumatic heart disease, n (%)
History of congenital heart disease, n (%)
Previous cardiac surgery, n (%)
HIV positive, n (%)
History of intravenous drug use, n (%)
TTE performed, n (%)
TEE performed, n (%)
Days from TTE to TEE, median
Ejection fraction (%), mean
Left-sided IE, n (%)
Indication for in-hospital surgery,* n (%)
Embolic event, n (%)
In-hospital mortality, n (%)

All patients (N=71)
39
47 (66.2)
17 (23.9)
8 (11.3)
8 (11.3)
11 (15.5)
20 (28.1)
5 (7.0)
71 (100)
45 (63.9)
3
54.4
60 (84.7)
58 (81.6)
17 (23.9)
13 (18.3)

Predisposing endocardial abnormality
Yes (n=35)
No (n=36)
38.8
39.2
24 (68.6)
23 (63.9)
16 (45.7)
1
8 (22.9)
0
8 (22.9)
0
11 (31.4)
0
9 (25.7)
11 (30.6)
0
5 (13.9)
35 (100)
36 (100)
23 (65.7)
22 (61.1)
3
3
55
53.9
31 (88.6)
29 (80.6)
33 (94.3)
25 (69.4)
7 (20.0)
10 (27.2)
7 (20.0)
6 (16.7)

IE = infective endocarditis; TTE = transthoracic echocardiography; TEE = transoesophageal echocardiography; NS = not significant.
*Heart failure, embolic risk and source control.[3]
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p-value
0.89
0.67
<0.01
<0.01
<0.01
<0.01
0.65
<0.01
NS
0.69
NS
0.67
0.35
<0.01
0.25
0.72
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mortality. Apart from vegetation-related factors, no other predefined
imaging features for predicting in-hospital mortality reached
statistical significance (Table 6).

Table 2. Patients with and without a predisposing
endocardial abnormality detected (N=71)
n (%)
36 (50.7)
35 (49.3)
12 (16.9)
7 (9.9)
6 (8.5)
4 (5.6)
4 (5.6)
2 (2.8)

No abnormality detected
Abnormality detected
Rheumatic
Prosthetic valve
Bicuspid aortic valve
Mitral valve prolapse
Ventricular septal defect
Tetralogy of Fallot

Discussion

In patients with IE, we observed a marked reduction in the prevalence
of RHD (16.9%) compared with historical cohorts of IE in SA.[6,7]
Coupled with this, we observed a change in the bacteriological profile
tracking the presence or absence of a predisposing endocardial
abnormality.
Various factors may have contributed to the observed reduction in
the prevalence of RHD in this cohort. A decrease in the prevalence
of RHD or in the severity of RHD in the population should be

Table 3. Comparison of organisms found in the presence or absence of a predisposing endocardial abnormality
BCPIE
BCNIE
No organism/cause detected
Organisms
Staphylococcus aureus
Viridans streptococci
Bartonella species

No abnormality detected (n=36), n (%)
18 (50)
18 (50)
4 (11.10)

Abnormality detected (n=35), n (%)
20 (57.1)
15 (42.9)
6 (17.1)

p-value
0.55
0.55
0.46

12 (33.3)
1 (2.7)
10 (27.8)

5 (14.23)
9 (25.7)
6 (14.3)

0.06
<0.01
0.17

BCPIE = blood culture-positive infective endocarditis; BCNIE = blood culture-negative infective endocarditis.

Table 4. Organisms associated with specific predisposing endocardial abnormality

BCPIE
BCNIE
Organisms
Staphylococcus aureus
Viridans streptococci
Bartonella species

Rheumatic (n=12), n (%)
7 (58.3)
5 (41.7)

Category of abnormality
Non-rheumatic (n=16), n (%)
10 (62.5)
6 (47.5)

Prosthetic (n=7), n (%)
3 (42.9)
4 (57.1)

0
6 (50.0)
3 (25.0)

4 (25.0)
2 (12.5)
2 (12.5)

1 (14.3)
1 (14.3)
0

BCPIE = blood culture-positive infective endocarditis; BCNIE = blood culture-negative infective endocarditis.

Table 5. Circumference and linear measurement of vegetations by TTE and TEE
All TTE, mean (SD)
Vegetation linear length (mm)
Aortic valve
Mitral valve
Tricuspid valve
Vegetation circumference (mm)
Aortic valve
Mitral valve
Tricuspid valve

12 (7.7)
14.3 (7.8)
12.4 (9.0)

Vegetation linear length (mm)
Aortic valve (n=26)
Mitral valve (n=27)
Vegetation circumference (mm)
Aortic valve (n=26)
Mitral valve (n=27)

37 (18.9)
42.55 (18.5)
45.5 (22.4)
TTE,* mean (SD)

TEE, mean (SD)

p-value

12 (6.11)
13.3 (8.0)

12 (6.84)
11.6 (7.2)

0.45
0.09

36 (16.7)
39.9 (18.7)

26 (17.7)
28.7 (19.2)

0.03
0.04

TTE = transthoracic echocardiography; SD = standard deviation; TEE = transoesophageal echocardiography.
*Transthoracic echocardiographic measurement of patients who underwent transoesophageal echocardiographic evaluation.
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Table 6. Echocardiographic predictors of in-hospital mortality and cerebral embolism in patients with left-sided IE
In-hospital mortality
Perivalvular extension
Cerebral embolism
Vegetation linear length >10 mm
Vegetation mobility score >2
Flail segment present
RHD
Acute valvular regurgitation
Staphylococcus aureus
PASP >50 mmHg
Pericardial effusion present
Cerebral embolism
Vegetation linear length >10 mm
Vegetation mobility score >2
Death or cerebral embolism
Vegetation linear length >10 mm
Flail segment
Pericardial effusion

OR

95% CI

p-value

0.87
5.33
5.81
2.39
1.68
1.67
2.72
1.33
2.69
2.88

0.16 - 4.66
1.33 - 21.41
0.69 - 49.16
0.46 - 12.34
0.44 - 6.48
0.37 - 7.55
0.72 - 10.32
0.28 - 7.5
0.55 - 13.2
0.74 - 11.25

0.87
0.01
0.05
0.27
0.45
0.52
0.13
0.74
0.21
0.13

2.21
2.21

0.54 - 8.99
0.54 - 8.99

0.25
0.25

2.4
2.85
2.67

0.67 - 8.54
0.91 - 8.93
0.82 - 8.71

0.16
0.06
0.1

IE = infective endocarditis; OR = odds ratio; CI = confidence interval; RHD = rheumatic heart disease; PASP = pulmonary arterial systolic pressure.

considered. Recent data from a large-scale screening project of
schoolgoing children within our referral network have revealed a
persistently high prevalence of subclinical RHD compared with
previous studies reporting the prevalence of subclinical RHD in
SA.[13-15] This finding contrasts with the decrease in the proportion
of RHD patients in our IE cohort as well as the decrease in patients
referred to our division for percutaneous mitral commissurotomy
(our data), an important barometer of the burden of severe RHD in
our population. It may therefore be that although the prevalence of
subclinical RHD has not decreased significantly in our population,
a decrease in severity of RHD has contributed to the observed change
in the prevalence of RHD in our IE cohort. A possible explanation
for this apparent paradox includes improved access to healthcare in
the region, so that patients may receive surveillance and treatment
(including prophylaxis) earlier in the course of the disease.[12]
The changing bacteriological profile of IE in SA may reflect
the lower-than-expected proportion of patients with RHD in our
cohort. S. aureus and Bartonella species, both known for their
ability to adhere to normal endocardium and cause IE in patients
with normal valvular structure, have recently emerged as the most
common causes of IE in SA.[7,9,10,27] In our cohort, S. aureus (33.3%)
and Bartonella species (27.8%) were the most common causes of IE
in patients in whom no predisposing endocardial abnormality could
be detected (Tables 3 and 4). The viridans group of streptococci was
an uncommon cause of IE (2.7%) in patients with no predisposing
endocardial abnormality. An additional contributing factor when
comparing our cohort with previous cohorts in terms of the presence
of RHD may be the misclassification of patients with congenital
or degenerative valve disease. Previous reports of predisposing
abnormalities associated with IE in SA have reported very low rates
of congenital heart disease or degenerative valve disease.[6,8,28] The
advances in imaging modalities with improved image quality and
more frequent use of TEE are likely to have increased clinicians’
ability to accurately diagnose predisposing valvular heart disease in
patients with IE.[29]
Evaluating the underlying valve structure in patients with IE
may aid clinicians in predicting the most likely causative organism.
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In patients with no detectable predisposing endocardial abnormality,
our data suggest that the viridans group of streptococci is a rare
cause of IE (2.7%), in contrast to patients with RHD, where the
viridans group of streptococci was the most common cause of
IE (50%). We did not identify Bartonella species in cases of prosthetic
valve endocarditis, although some case reports of prosthetic valve
endocarditis associated with Bartonella species have been reported. [30]
The addition of doxycycline to guideline empirical antimicrobial
therapy in patients with BCNIE without a underlying endocardial
abnormality should be considered.[9,10]
The presence of a predisposing endocardial abnormality was not
associated with an increased risk of either embolic events (20% v.
27.3%; p=0.25) or in-hospital mortality (20% v. 16.7%; p=0.72). This
unexpected finding may be explained by the lower virulence of the
viridans group of streptococci as opposed to S. aureus. However, we
did not identify S. aureus as an independent risk factor for in-hospital
mortality or cerebral embolism. Patients with a predisposing
endocardial abnormality had a significantly higher requirement for
surgical intervention (94.3% v. 69.4%; p<0.01). The high prevalence
of RHD in patients with IE in SA, with subsequent high rates of
mechanical valve replacement, has previously been reported to be
a major contributor to the high mortality and morbidity associated
with IE in SA.[1,6,8] Our data do not support this and suggest equal
short-term outcomes. Prosthetic valve replacement, in particular
mechanical prosthetic valve replacement in patients with RHD in SA,
has previously been demonstrated to have a significant complication
rate,[31] and a difference between the two groups in this study may
therefore only become evident after a longer period of follow-up.
The presence of a vegetation or vegetations with a linear length
of >10 mm in patients with left-sided IE was associated with an
increased risk of in-hospital mortality, which is similar to reports
from cohorts in the developed world.[3,19,32] Surprisingly, vegetation
size was not associated with an increased risk of cerebral embolism.
A common reason for in-hospital mortality in patients with IE is
cerebral embolism, and it is conceivable that the cause of death
in some patients was undiagnosed cerebral embolism.[1] Cerebral
embolism was an independent risk factor for in-hospital mortality
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in our cohort, which further strengthens this argument. Routine
autopsy was not performed in patients who died suddenly in hospital.
None of our other predefined risk factors for adverse events reached
statistical significance (Table 6). There was a trend towards increased
mortality in patients with acute left-sided valvular regurgitation
and a pericardial effusion. In terms of the composite outcome of
in-hospital mortality and cerebral embolism, the presence of a flail
segment was more frequently observed in patients with the combined
outcome of cerebral embolism/in-hospital mortality. Perivalvular
extension, a validated risk factor for in-hospital mortality in IE,
did not reach statistical significance in our study.[3] This has to be
seen in the context of access to earlier surgery, which may have
offset the otherwise known high mortality from this complication.
Furthermore, this study was underpowered to exclude risk factors for
in-hospital mortality or cerebral embolism, and the results should be
interpreted in this context.
The average linear vegetation size was similar for vegetations
attached to the aortic, mitral and tricuspid valves. In patients with
left-sided IE who underwent TEE evaluation, the linear vegetation
size was similar when comparing measurements by TTE or TEE.
This was in contrast to circumferential measurement of vegetation
size, which was significantly lower when evaluated by TEE. The
difference in circumferential measurement is likely to be due to the
better resolution of TEE compared with TTE.[29] This allows more
accurate delineation of the circumference of the vegetation through
better identification of true vegetation edge, excluding the ‘fuzzy
lining’ from the measurement.[29] TEE was on average performed
within 3 days of TTE, and it is also conceivable that the vegetation
circumference decreased due to either the effect of antimicrobial
therapy or embolisation of the vegetation. This seems an unlikely
explanation, given that we did not detect a difference in linear
vegetation length when comparing TTE and TEE.

Study limitations

Advanced valvular destruction is often present when patients present
with IE, and it is possible that some predisposing valve abnormalities
were masked because of this and therefore not detected. Some of
the patients assigned to the group without a detectable predisposing
endocardial abnormality may have had mitral valve prolapse
associated with fibroelastic deficiency. The underlying structural
valvular abnormality in patients with fibroelastic deficiency is often
quite subtle before the advent of chordal rupture.[26,33] Patients with
significant valvular destruction, including chordal rupture, may
therefore remain undiagnosed as all the observed features may be
ascribed to IE. However, cord rupture due to fibroelastic deficiency is
uncommon in the age group of our cohort.[33]
This is an ongoing prospective cohort study and may be
underpowered to detect some of the risk factors associated with
adverse prognosis. The predefined factors that did not reach statistical
significance should therefore be interpreted with caution.

Conclusion

In this cohort of patients with IE, we observed a marked decrease
in the prevalence of RHD compared with previously published data
from SA. In addition, we observed a change in the bacteriological
profile tracking the presence or absence of a predisposing endocardial
abnormality.
The likely contributors to the reduced proportion of patients
with RHD in this cohort include a possible decrease in prevalence
of RHD, in particular severe RHD; the changing bacteriological
profile of patients with IE in SA, affecting a higher proportion of
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normal valves; and the noted effect of improved image quality and
new imaging modalities. The presence of a predisposing endocardial
abnormality was not associated with an increased risk of in-hospital
mortality or cerebral embolism in patients with IE. The viridans
group of streptococci was an uncommon cause of IE in patients in
whom no predisposing heart or valvular abnormality was detected.
Vegetation size by linear length >10 mm in patients with left-sided IE
was associated with an increased risk of in-hospital mortality.
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