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1. Ms J, 27 years old female, no past medical history, who works as a programmer, 
presents to the ED for two weeks of high fever that’s not resolving. Her maximum 
temperature is 39 degrees. Besides lethargy and intermittent chills and rigors, she has 
no other symptoms. Which part of the history/physical exam feature, if present, best 
indicate an infective process? (Choose one option only)

a) Recent travel outside of Singapore
b) Daily fever spikes
c) Pain of multiple joints
d) Rash
e) Lymphadenopathy
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2. Upon further history taking, Ms J had no risk factors such as travelling outside of 
Singapore, no IV drug abuse, not sexually active, no history of blood transfusion, no 
contact with TB patients, or no recent dental procedures. Physical exam showed a 
normal size young female who appears flushed, slightly lethargic and tachypnoeic, a 
loud pan-systolic murmur heard throughout the precordium and a pulse rate of 110. 
Temperature is 39 degrees Celsius. BP 100/60mmHg and SpO2 93% on 2L/min nasal 
prong O2. What is your next step? (Choose 3 correct options)

a) Send off FBC, procalcitonin, CRP, renal panel, liver panel, blood gas, then 
Perform a chest X-ray and ECG

b) Give paracetamol and cold compress with oral augmentin
c) 2 sets of blood cultures now from different sites then start IV antibiotIcs
d) 1 set of blood culture now, and another 2 sets of blood culture 1 hour and 2 

hours later respectively then start IV antibiotIcs
e) Arrange for transthoracic echo to assess the murmur
f) Arrange for transesophageal echo directly
g) Refer to cardiologist urgently
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Diagnosis of infective endocarditis
■ Blood cultures: 

– At least 3 sets (aerobic and anaerobic bottles) from different 
sites, ideally spaced >= 1 hour apart

– also need 2 sets of blood cultures after appropriate antibiotics 
are started to document bacterial clearance, repeat Q24-48H 
until negative

■ ECG: for new conduction abnormalities





3. Please find the following chest X-ray (next slide) and arterial blood gas (below) for this 
patient below. What’s your next step of action? (you can choose more than 1 option)

pH 7.43 PaCO2 29mmHg PaO2 55mmHg on face mask 40% O2

a) Apply 100% oxygen via non-breather mask
b) IV furosemide 40mg STAT
c) Intubate patient
d) Apply noninvasive ventilation
e) Arrange for urgent CT pulmonary angiogram
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Complications of IE
■ CCF
■ Conduction abnormalities
■ Septic emboli

– Lung: PE
– CNS: stroke
– Kidney: infarct
– Spleen: infarct
– Mycotic aneurysm

■ Immune complex phenomena
– Arthritis, glomerulonephritis



4. Which of the following empirical antibiotic(s) would you use first?
a) IV Ceftriaxone
b) IV Vancomycin + gentamycin
c) IV Vancomycin
d) IV Ceftriaxone + gentamycin
e) IV Ampicillin + gentamycin
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IE antibiotic regime
■ Native valve 

– acute endocarditis: vancomycin
– subacute endocarditis: ceftriaxone or ampicillin (if suspect enterococcus) ±

gentamycin

■ Prosthetic valve: 
– early (<60d): vancomycin + cefepime + gentamycin
– intermediate (60-365d): vancomycin + gentamycin
– late (>1yr): vancomycin + ceftriaxone + gentamycin

■ Culture directed after blood culture and sensitivity results are out



Microbiology



Culture directed therapy



5. TTE and TEE were done for the patient and please find the results below. What’s your 
next step of action?
■ TTE: Normal LV size with hyperdynamic LV systolic function  LVEF 65% (estimated). 

No RWMA of LV seen. Marked anterior mitral leaflet prolapse with severe MR. 
Posterior leaflet not well visualise. Thickened mass seen on the basal posterior wall 
at the annulus of posterior leaflet suggestive of possible vegetation that encroaches 
on it. Vegetation seen attached to  anterior leaflet of TV  (12 mm x 7 mm) with at 
least moderate TR.

■ TEE: Visually estimated LVEF 60%. Anterior mitral valve prolapse with small 
vegetation (6.5 mm by 2.8mm) seen attached to the tip of the leaflet. Posteromedial 
papillary muscle rupture resulting in acute severe eccentric and posterolaterally
directed MR.  Systolic flow reversal of the pulmonary vein noted. Tricuspid valve 
prolapse with moderate size vegetation (13mm by 4.8mm) seen attached to the 
posterior leaflet. Moderate tricuspid valve regurgitation, unable to rule out 
perforation of the posterior tricuspid leaflet. There is a PFO demonstrated by Colour
Doppler. 

a) Continue IV antibiotics and manage CCF
b) Arrange for coronary angiogram to rule out IHD as cause of acute MR
c) Refer to cardiothoracic surgery for valve replacement surgery now
d) Call ID to consult on duration of IV antibiotics
e) Educate patient about antibiotic prophylaxis before dental procedure in the 

future



5. TTE and TEE were done for the patient and please find the results below. What’s your 
next step of action?
■ TTE: Normal LV size with hyperdynamic LV systolic function  LVEF 65% (estimated). 

No RWMA of LV seen. Marked anterior mitral leaflet prolapse with severe MR. 
Posterior leaflet not well visualise. Thickened mass seen on the basal posterior wall 
at the annulus of posterior leaflet suggestive of possible vegetation that encroaches 
on it. Vegetation seen attached to  anterior leaflet of TV  (12 mm x 7 mm) with at 
least moderate TR.

■ TEE: Visually estimated LVEF 60%. Anterior mitral valve prolapse with small 
vegetation (6.5 mm by 2.8mm) seen attached to the tip of the leaflet. Posteromedial 
papillary muscle rupture resulting in acute severe eccentric and posterolaterally
directed MR.  Systolic flow reversal of the pulmonary vein noted. Tricuspid valve 
prolapse with moderate size vegetation (13mm by 4.8mm) seen attached to the 
posterior leaflet. Moderate tricuspid valve regurgitation, unable to rule out 
perforation of the posterior tricuspid leaflet. There is a PFO demonstrated by Colour
Doppler. 

a) Continue IV antibiotics and manage CCF
b) Arrange for coronary angiogram to rule out IHD as cause of acute MR
c) Refer to cardiothoracic surgery for valve replacement surgery now
d) Call ID to consult on duration of IV antibiotics
e) Educate patient about antibiotic prophylaxis before dental procedure in the 

future



Indications for surgery
■ Severe valvular dysfunction and refractory CCF
■ Uncontrolled infection: periannular abscess, fistula, 

worsening conduction abnormalities, increasing vegetation 
size, persistent positive culture despite appropriate IV 
antibiotics for 1 week

■ Certain organisms: S. aureus, fungal or multidrug resistant 
organism

■ Systemic embolism
■ Prosthetic valve dehiscence



■ 6. Ms J finally underwent valve replacement surgery. Blood culture is 
positive for haemophilus parainfluenzae. 
Intra-operative findings: both the anterior and posterior leaflet of the 
tricuspid valve were involved with large vegetations seen, extending 
down the chordae and to the ventricular surface; P2, P3 and 
commissure of the posterior mitral valve leaflet were involved with 
multiple small vegetations Noted 2 very thickened ruptured chordae 
connecting to the posteromedial papillary muscle, also appeared 
studded with vegetation. The posteromedial annulus appeared 
involved and was thickened. Parts of the LV endocardium were also 
debrided as it appears to be involved, even extending down towards 
the undersurface of the P1 leaflet.
How long do you treat her with IV antibiotics?
a) 2 weeks from the 1st set of negative culture
b) 2 weeks from her valve replacement surgery
c) 4 weeks from the 1st set of negative culture
d) 4 weeks from her valve replacement surgery
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Antibiotic duration
■ The duration of therapy in IE must be sufficient to ensure complete eradication of 

microorganisms within vegetations. 

■ Prolonged therapy is necessary because of the high bacterial densities within 
vegetations and the relatively slow bactericidal activity of some antibiotics such as 
β-lactams and vancomycin. 

■ When the bactericidal activity is known to be more rapid or the likely vegetation 
bacterial burden is lower, then the clinician may prescribe a shorter duration of 
antimicrobial therapy in unique instances. 

■ Unless growth is adequate in vitro to obtain susceptibility testing results, HACEK 
microorganisms are considered ampicillin resistant, and penicillin and ampicillin 
should not be used for the treatment of patients with IE 

■ Ceftriaxone is reasonable for treatment of HACEK IE and the duration of therapy for 
HACEK native valve endocarditis of 4 weeks is reasonable



7. Ms J is deciding between a mechanical and bioprosthetic
valve. She is a 28 year-old female, with no past medical history 
prior to this episode of infective endocarditis necessitating 
valve replacement. Which of the following considerations are 
CORRECT? (Choose 1)

a) Ms J should receive a bioprosthetic valve because she 
is young.

b) Regardless of whether Ms J receives a mechanical or 
bioprosthetic valve, she will require lifelong 
anticoagulation.

c) If Ms J receives a mechanical valve, changes to her 
anticoagulation regimen is required in pregnancy.

d) If Ms J does not want frequent INR monitoring, one 
option is to receive a mechanical valve and take 
rivaroxaban.
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Mechanical versus bioprosthetic valve 
considerations
■ Estimated life expectancy

– Bioprosthetic valve generally lasts about 10 years

■ Cost and social support
– Not just the operation fees, subsequent follow up, post op recovery, taking warfarin and 

monitoring INR lifelong

■ Child-bearing ability
– Warfarin is teratogenic
– Studies have demonstrated that bioprosthetic devices do confer an increased risk for 

thrombotic complications during the first three months after surgery, albeit a lower risk 
than that associated with mechanical valves.

– ACC recommends VKA therapy with a target INR of 2.5 (range 2.0 to 3.0) is suggested 
over no VKA therapy for the first three months after bioprosthetic mitral valve 
replacement therapy


