
  

INFECTIVE ENDOCARDITIS

INTERESTING CASE



Investigations Hospital coarse Topic review 

 Patient history Physical 
examination 

Problem list 
& Approach

Outline
1 2 3

4 5 6



Patient history 



ABOUT  PATIENT
AGE: 44  year
GENDER: Male
U/D: Unknown

CC: ไขᕎสูงหนาวสั่น 3 wk PTA



Case Thai male 44 yr, Unknown U/D
CC: ไขᕎสูงหนาวสั่น 3 wk PTA

PRESENT ILLNESS
      3 wk PTA มีไขᕎสูงหนาวสั่น (ไมᕍมีฟᕓนกระทบกัน) เปᕕนๆหายๆ กิน Paracetamol    
แลᕎวอาการไมᕍดีข้ึน เปᕕนมากชᕍวงอากาศเย็น แตᕍยังไปทํางานไดᕎตามปกติ ไมᕍมีไอ    ไมᕍมี
เสมหะ ไมᕍปวดทᕎอง ไมᕍมีปวดเอว ไมᕍมีคล่ืนไสᕎอาเจียน ไมᕍมีทᕎองเสียถᕍายเหลว 
ไมᕍมีปᕓสสาวะแสบขัด ไมᕍมีปวดเมื่อยตามรᕍางกาย กินอาหารไดᕎตามปกติ 
ไมᕍมีน้ําหนักลด ไมᕍมีผ่ืน
       2 wk PTA ไปซื้อยามาจาก clinic อาการไมᕍดีข้ึน
       4 day PTA มีไขᕎสูงหนาวสั่นตลอด รูᕎสึกใจสั่น อᕍอนเพลียเหมือนจะวูบ 
อาการเปᕕนมากข้ึนเร่ือยๆ ไปทํางานไมᕍไหว จึงมารพ.
      ใหᕎประวัติวᕍา มีเดินเขᕎาสวน ไมᕍไดᕎเดินเขᕎาปᕈาหรือพุᕍมหญᕎา มีเดินย่ําน้ําสกปรกบᕎาง



PAST HISTORY 
- Unknown U/D
- Alcohol: เบียรᕑ 1 ขวด/วัน, 3 วัน/สัปดาหᕑ
- Smoking: ปฏิเสธการสูบบุหร่ี
- ปฏิเสธการใชᕎสารเสพติด รวมถึงการฉีดสารเสพติดเขᕎาสูᕍหลอดเลือดดํา
- ปฏิเสธประวัติแพᕎยาหรือแพᕎอาหาร
- ปฏิเสธประวัติการผᕍาตัดในอดีต
- ใหᕎประวัติวᕍาเคยกินถังเชᕍาของย่ิงยงเมื่อ 3 moPTA กินอยูᕍ 2 mo หยุดมา 1 mo



Physical 
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Physical examination

Vital sign : BT RR HR BP
GA : Good consciousness, well cooperative
HEENT : not pale conjunctiva, anicteric sclera, no injected conjunctiva, 
few oral caries
CVS : no heave, thrill at LLPSB, PSM grade IV at LLPSB radiate to apex
RS : no accessory m.use, equal chest movement, resonance on 
percussion, equal breath sound



Physical examination

Abdomen : no abdominal distension, no dilated vein, normoactive 
bowel sounds, no palpable mass, no hepatosplenomegaly, no CVA 
tenderness

Extremities : no bruise or petechiae, no joint swelling, no edema

Neurological examination : Mental status -  alert, oriented to time, 
place and person , CN Intact, Motor power - grade 5 all extremities, 
Normal sensation



Problem list
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Approach



Problem list
Prolong fever with unknown origin 

with New onset murmur



Prolong fever 

with unknown origin

Infection Non-Infection

Localized abscess Vascular Infection Systemic Infection

GI

Hepatobiliary

Gu

- Bacterial endocarditis 

- Vascular catheter 

related infection

- Virus: Infectious mononucleosis, HIV 

- Bacteria: Salmonellosis, Legionnaires’ disease,...

- Microbacteria: Tuberculosis, NTM

- Tropical infection: Melioidosis, Leptospirosis, 

Rickettsial disease, Malaria, Tularemia 

- Fungus: Aspergillosis, PCP, Histoplasmosis 



Prolong fever 

with unknown origin

Infection Non-Infection

Connective tissue 

disease
Tumor Other

- Rheumatoid arthritis 

- Vasculitis

- SLE

- Malignant 

   - Hematologic

   - RCC

   - Hepatocellular carcinoma

- Benign

- Drug fever

- Thermoregulatory disorder



Provisional Diagnosis : Infective endocarditis

Different diagnosis : Systemic infection



16-23/4/64

12-16/4/64

Presented with 
prolonged fever with 
new onset murmur 

Imp : IE 

Refer to PPK
● consult Cardio 

(18/4/64) >> Dx : IE
● 1st Echocardiogram 

(23/4/64)

Refer back to Soidao
● continue ATB 2 wks

TIMELINE

23/4-6/5/64



12/5/64-Now

7/5-11/5/64

Refer back to Soidao
● continue ATB 2 wks
● Plan : refer to PPK for 

correct VSD

TIMELINE

Refer to PPK
● Repeat Echocardiogram



12-16/4/64 at Soidao

- Admit
- Investigation 

- H/C 2 ขᕎาง then  next 1 hr apart 
(ท้ังหมด 3 ขวด)

- Lepto Ab
- Weil felix test
- HIV Ab
- Melioid titer
- Malaria film
- Sputum AFB x III

Empirical ATB Treatment for IE
- Cloxacilin 2 g IV q 4 hr
- Gentamycin 180 mg IV OD
- Ampicillin 2 g IV q 4 hr

Clinical ปᕓจจุบัน : มีไขᕎเปᕕนๆหายๆ ไอบᕎางเล็กนᕎอย เหน่ือยเล็กนᕎอย                                                                           
Imp : IE   Plan : refer to PPK for work up

H/C : Ganella haemolysans 



- Repeat H/C : NG x III
- Continue Antibiotic ตามรพ.สอยดาว                            

: Cloxacillin, Gentamicin, Ampicillin
- Consult Cardio (18/5/64)                                       

Dx : IE                                                                
Suggest 

- ซักประวัติ IVDU
- ใหᕎ Antibiotic ตาม Sense จนครบ
- Plan สᕍง Echo (Plan Sx)

ชᕍวงท่ี Admit

16-23/5/64 at PPK

1st Echocardiogram (23/4/64)

- Sinus rhythm, good LV contraction without RWMA.
- Large vegetative mass (3.6x1.8 cm) at TR.
- Small VSD (perimembranous type)

Clinical ปᕓจจุบัน : ไมᕍมีไขᕎ ไมᕍหอบเหน่ือย Clinical stable ด ี                                                                                        
Plan : refer กลับรพช. for continue Antibiotics ตᕍออีก 2 wks และใหᕎ refer กลับไป PPK เพ่ือ repeat 
Echocardiogram  ( Size IE เขᕎา criteria ของการผᕍาตัด แตᕍเน่ืองดᕎวยสถานการณᕑโควิด การผᕍาตัดจึงทําไดᕎยาก )





Refer กลับจาก PPK

- continue Antibiotics : Gentamicin, Cloxacillin, Ampicillin จนครบ 14 วัน
- Consult ทันตกรรม 

- Imp : dental caries, chronic periodontitis
- Mx : ถอนฟᕓน, อุดฟᕓน, ขูดหินน้ําลาย

23/4/64-6/5/64 at รพ.สอยดาว

Clinical ปᕓจจุบัน : ไมᕍมีไขᕎ ไมᕍหอบเหน่ือย Clinical stable ด ี                                                                                        
Plan : continue Antibiotics จนครบ 2 wks และใหᕎ refer กลับไป PPK เพ่ือ repeat Echocardiogram  



7-11/5/64 at PPK

2nd Echocardiogram (11/5/64)
- Mild LV dilatation, LVEF 65%
- Thickening of TV leaflet, decrease vegetation size, 

mild TR with PHT
- No AS,AR, MR
- Small perimembranous VSD with left to Right Shunt

Clinical ปᕓจจุบัน : ไมᕍมีไขᕎ ไมᕍหอบเหน่ือย clinical stable ด ี                                                                            
Plan : refer กลับรพช. for continue Ampicllin IV 2 wks 

Consult cardio (11/5/64)                                                                                          

- ใหᕎ Antibiotics เหลือแคᕍ Ampicillin 
เน่ืองจาก Cr rising 

- continue Ampicillin  ตᕍออีก 2 wks
- ใหᕎติดตᕍอ refer ไป รพ.จุฬารัตนᕑ 3 for VSD 

closure (ถᕎาไมᕍแกᕎไขมีโอกาสเปᕕน 
recurrent IE อีก)





12/5/64 - Now at รพ.สอยดาว

Refer กลับจาก PPK

- continue Antibiotics : Ampicillin จนครบ 14 วัน

Clinical ปᕓจจุบัน : ไมᕍมีไขᕎ ไมᕍหอบเหน่ือย Clinical stable ด ี     
Plan : ใหᕎ ATB ครบ 14 วัน then Refer ไป PPK for correct VSD



Gemella endocarditis



INFECTIVE ENDOCARDITIS



Infective endocarditis

Outline

• Pathogenesis

• Clinical presentation

• Investigation

• Diagnosis

• Treatment

• Prevention



Infective endocarditis – Pathogenesis

Holland, T., Baddour, L., Bayer, A. et al. Infective endocarditis. Nat Rev Dis Primers 2, 16059 (2016). 

NTBE

IE

Endothelial injury
Hypercoagulable state

Bacteremia
High velocity jet
- Flow from high to low pressure chamber
- Flow across a narrow orifice at high velocity 



Clinical presentation

Infective endocarditis – Clinical presentation

KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease. Kidney inter., Suppl. 2013; 3: 1–150.

• Fever (90%)
• Heart murmur (85%)
• Chill and sweats
• Anorexia, weight loss, malaise
• Vascular phenomena

• Subconjunctival hemorrhage, Janeway’s lesion, splinter hemorrhage 
intracranial hemorrhage, arterial emboli, splenic infarct, renal infarct

• Immunological phenomena
• Hematuria, Osler’s node, Roth’s spot



Infective endocarditis – Clinical presentation

Janeway’s lesion Osler’s node

Splinter hemorrhage Roth’s spot

Conjunctival hemorrhage



Infective endocarditis – Investigation

Thailand Clinical Practice for Evaluation and Management of CKD 2015 



Infective endocarditis – Investigation

Echocardiography

• Diagnosis of vegetation
• Sensitivity of TTE – NVE 70% PVE 50%
• Sensitivity of TOE – NVE 96% PVE 92%  
• Specificity of both – 90%

• Diagnosis of abscess
• Sensitivity of TTE – 50%
• Sensitivity of TOE – 90%
• Specificity of both – >90%

¾ Vegetation
¾ Abscess or pseudoaneurysm
¾ Dehiscence of prosthetic valve



Infective endocarditis – Investigation

Additional imaging technique

• Real-time 3-dimensional (3D) TOE

• Multi-slice computed tomography (MSCT)

• Magnetic resonance imaging (MRI)

• Nuclear imaging



Infective endocarditis – Diagnosis

Microbiological diagnosis
Blood culture-negative infective endocarditis
• 31% of all cases of infective endocarditis

• BCNIE most commonly arises as a consequence of previous 
antibiotic administration

• BCNIE can be caused by fungi or fastidious bacteria, notably 
obligatory intracellular bacteria

• Isolation of these microorganisms requires culturing them on 
specialized media



Infective endocarditis – Diagnosis

American Heart Association. Circulation. 2015;132:1435–1486.



Infective endocarditis – Diagnosis

Microbial diagnostic algorithm



Infective endocarditis – Diagnosis

MODIFIED DUKE CRITERIA



Diagnosis

Infective endocarditis – Diagnosis

MODIFIED DUKE CRITERIA



Infective endocarditis – Diagnosis

Algorithm for diagnosis



Infective endocarditis – Prognosis

Predictors of poor outcome



Infective endocarditis – Antimicrobial therapy

Empirical ATB treatment

• NVE
• Late PVE (>12 mo) 

• Early PVE (<12 mo)
• Nosocomial infection 



Infective endocarditis – Antimicrobial therapy

Streptococcus group

• Age > 65
• Impaired renal function, CN8 functions
• 6-week Tx in PVE

• Non-complicated NVE + Normal renal function

• 6-week Tx in PVE



Infective endocarditis – Antimicrobial therapy

Streptococcus group

• 6-week Tx in PVE

• 6-week Tx in PVE



Infective endocarditis – Antimicrobial therapy

Streptococcus group
Streptococcus pneumoniae

• Associated with meningitis in up to 30%

• Penicillin-susceptible strain : MIC ≤ 0.06 mg/L

• 2-week therapy similar to oral streptococci

• Penicillin-intermediate strain : MIC 0.125 - 2 mg/L or  resistant strains MIC ≥ 4 mg/L

• High dose cephalosporins or vancomycin

• In case with meningitis

• penicillin must be avoided because of its poor penetration of the cerebrospinal fluid

• ceftriaxone or cefotaxime alone or in association with vancomycin

Beta-hemolytic streptococcus (Group A, B, C, G)

• Group B, C, G streptococcus and S. anginosus produce abscesses and thus may require adjunctive surgery

• ATB Tx is similar to oral streptococcus

• Short term therapy is not recommended

• Gentamicin should be given for 2 weeks.



Infective endocarditis – Antimicrobial therapy

Staphylococcus group

• No longer recommended for aminoglycoside
• Short term Tx (2 weeks) and oral Tx

• For Uncomplicated Rt-sided native MSSA



Infective endocarditis – Antimicrobial therapy

Staphylococcus group

PVE
• Add Rifampin + Gentamicin



Infective endocarditis – Antimicrobial therapy

Enterococcus group

High-level aminoglycoside resistance
• Synergistic bactericidal combination

Highly resistance
• Eradication requires prolonged ATB therapy (6-week)



Infective endocarditis – Antimicrobial therapy

Gram negative - HACEK group
o Haemophilus species

o Aggregatibacter species

o Cardiobacterium species

o Eikenella species

o Kingella species

Antibiotic

• Ceftriaxone 2 g/d IV for 4 weeks in NVE

• Ceftriaxone 2 g/d IV for 6 weeks in PVE

Alternative therapy

• Ampicillin 12 g/d IV in 4 or 6 doses + Gentamicin 3 mg/kg/d IV in 2 or 3 doses for 4-6 wks

• Ciprofloxacin 400 mg/8-12 hr IV or 750 mg/12 h orally

Gram negative – Non-HACEK group
• Early surgery + Long-term ATB therapy (at least 6 weeks)

• Bactericidal combinations of Beta-lactams and aminoglycosides

• Sometimes with additional quinolones or cotrimoxazole



Infective endocarditis – Antimicrobial therapy

Blood culture-negative group



Infective endocarditis – Complication of IE

Complication of IE

Main complication of Lt-sided IE

• Heart failure

• Uncontrolled infection

• Systemic embolism

Other complication of IE

• Neurologic complication

• Infected aneurysm

• Splenic complication

• Myocarditis and pericarditis

• Acute renal failure

• Musculoskeletal manifestation

• Heart rhythm and conduction disturbance



Infective endocarditis – Lt-sided IE

Indication for surgery in Lt-sided IE



Infective endocarditis 

Management of neurological complications in IE



Infective endocarditis – Rt-sided IE

Indication for surgery in Rt-sided IE



Infective endocarditis – Rt-sided IE

Rt-sided infective endocarditis

• IVDU esp. with HIV, CHD

• S. aureus is the predominant organism (60–90%)

• The tricuspid valve is most frequently affected

2-week treatment of oxacillin(or cloxacillin) without gentamicin is effective for most 

patients with isolated tricuspid IE if all the following criteria are fulfilled:

• MSSA

• Good response to treatment

• Absence of metastatic sites of infection or empyema,

• Absence of cardiac and extracardiac complications

• Absence of associated prosthetic valve or left-sided valve infection

• < 20 mm vegetation 

• Absence of severe immunosuppression (200 CD4 cells/mL) with or without 

acquired immune deficiency syndrome (AIDS)

4–6-week regimen of vancomycin must be used in the following situations:

• Slow clinical or microbiological response (>96 h) to antibiotic therapy

• Right-sided IE complicated by right HF

• vegetations >20 mm

• acute respiratory failure

• septic metastatic foci outside the lungs (including empyema)

• extracardiac complications, e.g. acute renal failure

• Therapy with antibiotics other than penicillinase-resistant penicillins

• IVDA with severe immunosuppression (CD4 count ,200 cells/ mL) with or without AIDS

• Associated left-sided IE



Follow-up and Long-term prognosis

Infective endocarditis – staging 

• Short-term follow-up

• Residual valve regurgitation can lead to heart failure

• Risk of IE: oral health maintenance, dentistry and skin hygiene

• Recurrence: actual risk 2-6%

• Relapse: cause by the same microorganism

• Reinfection: cause by the different microorganism



Infective endocarditis – Antimicrobial therapy

Factor increased rate of relapse



Infective endocarditis – Prevention 

High-risk group for IE



Infective endocarditis – Prevention 

Prophylaxis for at-risk procedure



Infective endocarditis – Prevention 

Prophylaxis for high-risk group



Infective endocarditis – Prevention 

Prevention measure



Infective endocarditis – Prevention 
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