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Abstract  

Background: Infective endocarditis is infection of endothelial surface of the 

heart. Native valve endocarditis is uncommon but prosthetic valve endocarditis 

is more common. Half of the patients require surgery. Early surgery is 

indicated for management of progressive heart failure. The objective is to 

study the clinical parameters and surgical outcome of infective endocarditis 

patients of a tertiary care institute of north India. Material and Methods: This 

is a retrospective study. Consecutive 24 patients with infective endocarditis 

operated between January 2012 and December 2021 were reviewed. Pre-

operative investigations, operative interventions, post-operative course, 

complications and follow up were reviewed. Results: Among 24 patients 16 

were male and 8 were female. Mean age of presentation was 32 year. 

Staphylococcus aureus is the most common causative organism. Tricuspid 

valve is the most common valve involved in this study. 2 patients died in the 

study. No relapse or recurrences present in this study.  Conclusion: In cases of 

infective endocarditis life threatening complications are inevitable if not 

properly treated. So timely medical and surgical management is necessary for 

better outcome. There is an epidemiological shift of causative microorganisms 

in these cases. 
 

 

INTRODUCTION 
 

Infective endocarditis (IE) is defined as an infection 

of the endocardial surface of the heart, which may 

include one or more native or prosthetic heart 

valves, the mural endocardium leads to tissue 

destruction and vegetation formation.[1] Infective 

endocarditis is a serious disease associated with 

poor prognosis despite improvements in medical 

and surgical therapies.[2,3] native-valve infective 

endocarditis is uncommon, with an incidence of 

approximately 2 to 10 cases per 100,000 person-

years.[4,5] IE was initially described in 1885 by 

Osler,[6] as a disease of patients with preexisting 

valvular abnormalities. Since then, notable 

improvements in IE diagnosis and treatment have 

been made. However, in-hospital mortality is still 

close to 20 percent. [7,8] Risk factors for infective 

endocarditis are congenital heart diseases,  

rheumatic heart disease, prosthetic valves, 

intracardiac devices, intravenous drug abuser, and 

hemodialysis patients. With increasing number of 

congenital heart disease patients surviving into 

adulthood, there is a corresponding increase in 

patients at increased risk of developing infective 

endocarditis. [9] In addition, as our population ages, 

the clinical risk factors for endocarditis and the 

typical infecting organisms are changing. 

Staphylococci are now the most common causative 

organisms in international series and streptococci 

the second most common. [10, 11, 12] The median 

hospitalization day of an infective endocarditis is 4-

6 weeks. Half of them require cardiac surgery.[3,13] 

Early surgery is indicated for management of 

progressive heart failure (HF), drainage of abscess 

cavities and prevention of embolic events in 

complicated IE.[14] Although early surgery can avoid 

death and severe complications, performing surgery 
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during the active phase of IE carries significant risk 

for these patients.[15,16] in this study the clinical 

parameters and surgical outcome of infective 

endocarditis patients of a tertiary care institute  were 

studied.  

 

MATERIALS AND METHODS 
 

This is a retrospective study. Consecutive 24 

patients with infective endocarditis operated 

between January 2012 and December 2021 were 

reviewed. The demographic profile and clinical 

characteristics were taken into account. Pre-

operative investigations, operative interventions, 

post-operative course, complications and follow up 

were reviewed. Most of the patients were referred 

from the cardiology department after confirmation 

of diagnosis and when medical management was 

failed or in the cases where need of early surgical 

intervention is decided by both cardiologist and 

cardiac surgery team. Few patients were referred 

directly from outside with diagnosis of infective 

endocarditis for surgical intervention who were also 

reviewed by our cardiologists. 

 Pre-operatively trans thoracic echo-cardiography 

was done in all patients to look for the lesion, 

vegetation, associated cardiac pathologies like 

valvular disease or any shunt lesions. In selected 

cases (3 cases) trans esophageal echo was performed 

to better visualization of the vegetation and its 

relations to surrounding structures and also 

underlying pathology. 

Pre-operatively blood culture was done in all the 

patients. According to sensitivity antibiotics had 

started in all patients with positive culture. In culture 

negative cases broad spectrum antibiotics had given 

according to protocol. 

Surgery 

All the patients were operated through median 

sternotomy incision. Aortic and bicaval canulation 

was performed and cardio pulmonary bypass was 

commenced. Moderate hypothermia was induced. 

Then after applying cross clamp cardioplegia was 

given in order to facilitate diastolic arrest of heart. 

Then according to the pathology cardiac chambers 

were opened and surgery was performed. 

Debridement and excision of vegetations were 

performed and then the underlying pathology was 

treated accordingly. Closure of the opened cardiac 

chambers were done. Gradual de-airing and weaning 

from cardio-pulmonary bypass was done. After 

hemostasis mediastinal drains were placed in every 

case. Then routine sternotomy closure was 

performed. 

Statistical Analysis: Continuous variables are 

presented as mean ± standard deviation and 

categorical variables as number and percentage. 

 

 

 

RESULTS 
 

In this study total study population was 24. All the 

patients had undergone surgical intervention for 

infective endocarditis. Among 24 patients 16 were 

male and 8 were female. So 66.7% cases were male 

with male to female ratio of 2:1. Mean age of 

presentation was 32 year. Average duration of 

symptoms was 15 days. All the patients presented 

with fever and dyspnea. 50% of patients had cough 

with or without hemoptysis or palpitation. There 

was features of congestive heart failure in 20 

(83.3%) cases. There was history of medical 

termination of pregnancy in 2 patients with 

dilatation and curettage. One patient had a history of 

mechanical aortic valve replacement 4 years back.  

One patient presented with a history of intravenous 

drug abuse. 3 patients were having type II diabetes 

mellitus and 5 patients with a history of 

hypertension. [Table 1] 

In table 2 pre-operative investigation analysis was 

shown. Trans thoracic echo cardiography was done 

pre-operatively in every patient and trans 

esophageal echo in some selected cases. Most 

common congenital abnormality was ventricular 

septal defect (46%) among the infected endocarditis 

patients. Due to these high gradient left to right 

shunt, vegetations over tricuspid valve were found 

in all these cases. Apart from these cases two cases 

of septic abortion and one case of intravenous drug 

abuser had tricuspid valve endocarditis. So 14 cases 

(58.3%) had tricuspid valve endocarditis. Mitral 

valve disease like severe mitral stenosis and severe 

mitral regurgitation was found in 7 cases (29.1%). 2 

cases of aortic valve stenosis and regurgitation had 

native valve endocarditis. In this study one case 

(4.16%) of prosthetic valve endocarditis was found. 

CT pulmonary angiography showed pulmonary 

embolism was present in 3 cases (12.5%). HRCT 

thorax showed one case of associated empyema 

along with IE. Blood culture was positive in 15 

cases (62.5%). Post-operative mitral valve tissue 

culture showed growth of candida in one case 

(4.16%). [Table 2] 

Most common causative organism is staphylococcus 

aureus (29.1%). 2 cases (8.3%) had growth of 

coagulase negative staphylococcus. 2 cases had 

growth of streptococcus viridans. Other organisms 

grown were depicted in table-3. 
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The operative interventions performed in the 

patients were depicted in table 4. Debridement of 

vegetation was done in all cases. Mitral valve 

replacement was performed in 7 cases (29.16%). 

Aortic valve replacement was done in 3 patients 

(12.5%). Excision of vegetation with repair of 

tricuspid valve by pericardial patch was done in 10 

cases (41.6%). Debridement of vegetation without 

repair of tricuspid valve was done in 4 cases 

(16.6%). [Table 4] 

Post operatively mean hospital stay was 14 days 

with a standard deviation of 3.6. post-operative 

arrhythmia was found in 14 cases (58.3%). Average 

follow up duration was 4 years. In this study 2 cases 

were died (8.3%). After tricuspid valve repair 

residual moderate to severe tricuspid regurgitation 

was found in 5 cases (35.7%). During follow up 

there was no recurrence of disease seen. [Table 5]

 

Table 1: Demographic and clinical characteristics of patients (N=24) 

Male 16(66.7%) 

Female 8(33.3%) 

Age(mean years ± SD) 32±7.5 

Duration of symptoms (days) 15 ± 7 

Fever 24(100%) 

Dyspnea 24(100%) 

Cough/ haemoptysis 12(50%) 

Palpitation 12(50%) 

Chest pain 10(41.6%) 

Features of congestive heart failure 20(83.3%) 

Previous history of any surgical intervention 3(12.5%) 

History of IV drug abuse 1(4.1%) 

Diabetes 3(12.5%) 

Hypertension 5(20.83%) 

 

Table 2: Pre-operative investigation (N=24) 

VSD 7(29.2%) 

VSD with ASD 4(16.7%) 

Native Mitral valve disease 7(29.16%) 

Native Aortic valve disease 2(8.3%) 

Vegetation in tricuspid valve 14(58.3%) 

Vegetation in native mitral valve 7(29.2%) 

Vegetation in native aortic valve 2(8.3%) 

Prosthetic aortic valve endocarditis 1(4.16%) 

Pulmonary embolism in CT scan 3(12.5%) 

Peripheral embolism in angiography 1(4.16%) 

Associated empyema 1(4.16%) 

Bacterial culture positive 15(62.5%) 

Culture negative 8(33.3%) 

Fungal culture positive(Post-operative tissue culture) 1(4.16%) 

 

Table 3: Causative organisms of endocarditis 

staphylococcus aureus 7(29.1%) 

coagulase-negative staphylococcus 2(8.3%) 

viridans streptococci 2(8.3%) 

MRSA 1(4.16%) 

beta-hemolytic streptococcus 1(4.16%) 

ESBL-producing klebsiella 1(4.16%) 

pseudomonas aeruginosa 1(4.16%) 

Candida 1(4.16%) 

 

Table 4: Operative intervention 

Excision/debridement of vegetation 24(100%) 

Mitral valve replacement 7(29.16%) 

 Aortic valve replacement 3(12.5%) 

Excision of vegetation over tricuspid valve with repair by pericardial patch 10(41.6%) 

Excision of vegetation over tricuspid valve without  repair of valve 4(16.6%) 

 

Table 5: Post-operative course and follow up 

Post-operative hospital stay in days (mean ± SD) 14.0± 3.6 

Post-operative arrhythmia 14(58.3%) 
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SSI 7(29.1%) 

Average follow up duration in years 4.0 ± 1.2 

Mortality 2(8.3%) 

Residual moderate to severe tricuspid regurgitation after repair(n=14) 5(35.7%) 

Relapse/recurrences 0 

 

DISCUSSION 
 

Infective endocarditis is the infection of 

endocardium causing injury to endothelium and 

formation of vegetation. Vegetation is the prototype 

lesion of infective endocarditis. The vegetation is a 

mass of platelets, fibrin, colonies of 

microorganisms, and inflammatory cells. [17] It can 

be caused by bacterial or fungal pathogens. 

Congestive heart failure, metastatic infection, 

pulmonary embolism, arrhythmia, stroke and 

mycotic aneurysm are the life threatening 

complications of IE.[18] Indications of surgery are 

intractable heart failure, failed antibiotics therapy 

for more than 5-7 days leading to uncontrolled 

infection, large mobile vegetations (more than 15 

mm in echo), fungal infective endocarditis, 

prosthetic valve dehiscence etc.[19] in this study the 

clinical parameters and surgical outcome of 

infective endocarditis patients in a tertiary care 

hospital of north India were analysed and presented. 

There is a male preponderance, about 66.67% seen 

in this study which is similar to other studies (20, 

21, 23). Various studies suggest that there is an 

increase in mean age group of affected patients with 

infective endocarditis. Usually in western countries 

there is an epidemiological shift towards increase in 

the incidence in the older age group.[20,22] Some 

studies showed mean age of presentation is in 

younger patients.[23] In this study mean age of 

presentation is 32±7.5 which is quiet younger. In 

this study most of the patients have congenital heart 

disease and rheumatic heart disease. So this may be 

the explanation for younger age of presentation. 

Younger age of presentation is also seen in other 

developing countries. [24] All of the patients were 

presented with fever and dyspnoea. 50% of the 

patients were presented with palpitation, cough or 

haemoptysis. In all the studies the presenting 

symptom was features of congestive heart 

failure.[21,25] Heart failure features were the early 

indication for surgery and was the most common 

prognostic factor in survival of the infective 

endocarditis patient.[16,26] Right sided infective 

endocarditis is more common in intravenous drug 

abusers. In western world it is the leading cause for 

right sided infective endocarditis. [27] Pacemakers, 

implantable cardioverter-defibrillators, and 

resynchronization devices, use of central catheters, 

arteriovenous fistulas for renal dialysis can also 

cause right sided infective endocarditis. In our study 

most of the cases were having right sided 

endocarditis because of the congenital heart diseases 

having left to right shunt and one case of IV drug 

abuse and two cases of septic abortion. The 

incidence of IE in case of abortions approximately 

one per one million. [28, 29] 

A study by Fortun J et al showed that infective 

endocarditis was most common in ventricular septal 

defects (VSD) 31% followed by tetralogy of fallot 

(19%).[30] In our study most common congenital 

abnormality was VSD (29%). Mitral valve disease 

was also found in 29% cases. But most common 

valve involved in the study was the tricuspid valve 

(58%). On contrary previous studies showed a 

higher involvement of mitral valve.[31] Embolic 

complications frequently develop in cases of IE in 

the initial stage.[32] 50% of the embolic 

complications occur within 20 days and 80% 

develop within the first month of initiation of 

symptoms. Post antibiotic therapy, emboli risk 

reduces to 6–21%.[33] pulmonary embolic episodes 

in case of IE can lead to pulmonary infarction, acute 

pneumonia, pleural effusion, empyema.[34] In this 

study 3 cases have pulmonary embolism due  to 

right sided infective endocarditis. Among the 3 

cases one case developed empyema in right thoracic 

cavity. Aortic valve endocarditis was seen in 2 cases 

in native aortic valve and one case of prosthetic 

aortic valve. 

In 15 cases (62.5%) blood culture was positive for 

bacterial culture. One case showed positive fungal 

culture with growth of candida in excised mitral 

valve culture. In our study most common causative 

organism was staphylococcus aureus (29%), 

followed by coagulase negative staphylococcus 

aureus (8.3%) and streptococcus viridans(8.3%). 

This finding is similar to various studies as there is 

an increase incidence of staphylococcus aureus 

infective endocarditis worldwide.[19,20,21,31,35] Fungal 

infective endocarditis is quiet rare around 1-3%.[36] 

Immunocompromised patients, patients with 

previous cardiac surgery, with hyper alimentation 

are prone for fungal infection. Fungal load in blood 

usually cleared by the body so the fungal blood 

culture usually comes negative. Around 30% of 

negative blood culture can have fungal infection. [37] 

Diagnosis of fungal endocarditis is usually made by 

vegetation or tissue culture. In our study one case of 

fungal endocarditis found who had a negative blood 

culture but the mitral vegetation culture showed 

growth of candida. [38] 
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According to various studies early surgical 

intervention should be done in cases of IE. But the 

acute inflammation and the sepsis condition can 

make it worse. So appropriate timely surgical 

intervention is necessary in every cases. According 

to Mylonakis E et al surgery should be performed 

before development of any haemodynamic 

instability and gross morphological distortion of 

heart. [39] Development of heart failure is the clearest 

indicator for early surgery. Surgery can also prevent 

the embolic episodes early. [40] So prompt and timely 

surgical intervention is necessary to prevent fatal 

complications. In our study as tricuspid disease was 

most common, debridement of vegetation with 

tricuspid valve repair was done as per needed. 

Diseased mitral valve and aortic valves were 

replaced in all cases. Tricuspid valve was not 

replaced in any case. According to Witten JC et al 

76% cases had repair of tricuspid valve and 23% 

had replacement. 23% cases had a residual severe 

tricuspid regurgitation.[19] In our study 35% cases 

have residual moderate to severe tricuspid 

regurgitation. Post operatively arrhythmia was 

found in 58% cases which were quiet higher than 

other studies. 2 patients died in our study group in 

post-operative period. One case with prosthetic 

aortic valve endocarditis and other with tricuspid 

valve endocarditis. In a study by Witten JC et al 

mortality rate was 5.9%. There was no relapse or 

recurrences of disease in any patients. 

Retrospective nature and small study population are 

the limitations of the study. Lack of timely referral 

to surgical units also adds to the low study 

population. The average follow up period was also 

less which can be a limitation to the study. 

 

CONCLUSION 
 

Infective endocarditis cases were increasing day by 

day and life threatening complications are inevitable 

if not properly treated. So timely medical and 

surgical management is necessary for better 

outcome. As compared to previous causative 

microorganism is changing with time so accordingly 

the choice of antibiotics should be followed. 

Congenital heart defects and rheumatic valve 

disease patients should be operated timely and IE 

prophylaxis should be given when indicated. 

 

REFERENCES 
 
1. Brusch JL. Infective endocarditis and its mimics in the 

critical care unit. In: Cunha BA, editor. Infectious  

2. Habib G, Hoen B, Tornos P, et al. Guidelines on the 

prevention, diagnosis, and treatment of infective endocarditis 
(new version 2009): the Task Force on the Prevention, 

Diagnosis, and Treatment of Infective Endocarditis of the 

European Society of Cardiology (ESC). Endorsed by the 

European Society of Clinical Microbiology and Infectious 

Diseases (ESCMID) and the International Society of 

Chemotherapy (ISC) for Infection and Cancer. Eur Heart J 

2009; 30:2369—413. 

3. Thuny F, Beurtheret S, Mancini J, et al. The timing of 
surgery influences mortality and morbidity in adults with 

severe complicated infective endocarditis: a propensity 

analysis. Eur Heart J 2011; 32:2027—33 
4. Cahill TJ, Prendergast BD. Infective endocarditis. Lancet 

2016; 387:882-93 

5. Bin Abdulhak AA, Baddour LM, Erwin PJ, et al. Global and 
regional burden of infective endocarditis, 1990-2010: a 

systematic review of the literature. Glob Heart 2014; 9:131-

43. 
6. Osler W (1885) The Gulstonian Lectures, on Malignant 

Endocarditis. Br Med J 1: 467-470. 

doi:10.1136/bmj.1.1262.467. PubMed: 20751186 
7. Duval X, Delahaye F, Alla F, Tattevin P, Obadia JF et al. 

(2012) Temporal trends in infective endocarditis in the 

context of prophylaxis guideline modifications: three 
successive population-based surveys. J Am Coll Cardiol 59: 

1968-1976. doi: 10.1016/j.jacc.2012.02.029. PubMed: 

22624837. 
8. Bannay A, Hoen B, Duval X, Obadia JF, Selton-Suty C et al. 

(2011) The impact of valve surgery on short- and long-term 

mortality in left sided infective endocarditis: do differences 
in methodological approaches explain previous conflicting 

results? Eur Heart J 32: 2003-2015. 

doi:10.1093/eurheartj/ehp008. PubMed: 19208650. 
9. Benziger CP, Stout K, Zaragoza-Marcias E, Bertozzi-Villa 

A, Flaxman AD. Projected growth of the adult congenital 

heart disease population in the United States to 2050: an 
integrative systems modeling approach. Popul Health Metr. 

2015;13(29):1–8. 

10. Murdoch DR, Corey R, Hoen B, et al. Clinical presentation, 
etiology, and outcome of infective endocarditis in the 21st 

century: the International Collaboration on Endocarditis-

Prospective Cohort Study. Arch Intern Med 2009; 169:463–
73. 

11. Fowler VG Jr., Miro JM, Hoen B, Cabell CH, Abrutyn E et 

al. (2005) Staphylococcus aureus endocarditis: a 
consequence of medical progress. JAMA 293: 3012-3021. 

doi:10.1001/jama.293.24.3012. PubMed: 15972563 

12. Federspiel JJ, Stearns SC, Peppercorn AF, Chu VH, Fowler 
VG Jr. (2012) Increasing US rates of endocarditis with 

Staphylococcus aureus: 1999-2008. Arch Intern Med 172: 

363-365. doi:10.1001/arch intern med. 2011.1027. PubMed: 
22371926. 

13. Tornos P, Iung B, Permanyer-Miralda G, et al. Infective 

endocarditis in Europe: lessons from the Euro heart survey. 
Heart 2005; 91:571–5 

14. Nishimura RA, Otto CM, Bonow RO, et al. 2014 AHA/ACC 
guidelines for the management of patients with valvular heart 

disease: a report of the American College of 

Cardiology/American Heart Association Task Force on 
Practice Guidelines: developed in collaboration with the 

American Association for Thoracic Surgery, American 

Society of Echocardiography, Society for Cardiovascular 
Angiography and Interventions, Society of Cardiovascular 

Anesthesiologists, and the Society of Thoracic Surgeons. J 

Am Coll Cardiol 2014;63: e57–185 
15. Mylonakis E, Calderwood SB. Infective endocarditis in 

adults. N Engl J Med 2001; 345:1318–30 

16. Delahaye F. Is early surgery beneficial in infective 
endocarditis? A systematic review. Arch Cardiovasc Dis 

2011; 104:35–44. 

17. Keystone JS, Kozarsky PE. Health recommendations for 
international travel. In: Longo DL, Fauci AS, Kasper DL, 

Hauser SL, Jameson JL, Loscalzo J, editors. Harrison's 

Principles of Internal Medicine 18 th ed. New York: 
McGraw-Hill; 2012. p. 1042-51 



718 

 
 

 

 

International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

18. Turkkan D, Yuksel F, Samdanci E, et al. Enfektif 

Endokardite Bağli Santral Sinir Sitemi Septik Embolisi: 

Otopsi Olgu Sunumu. Inonu Universitesi Tip Fakultesi 

Dergisi 2010; 17:387–9. 

19. Witten JC, Hussain ST, Shrestha NK, Gordon SM, 
Houghtaling PL, Bakaeen FG, Griffin B, Blackstone EH, 

Pettersson GB. Surgical treatment of right-sided infective 

endocarditis. J Thorac Cardiovasc Surg. 2019 
Apr;157(4):1418-1427.e14. doi: 10.1016/j.jtcvs.2018.07.112. 

Epub 2018 Sep 25. PMID: 30503743. 

20.  Al-Tawfiq JA, Sufi I (2009) Infective endocarditis at a 
hospital in Saudi Arabia: epidemiology, bacterial pathogens 

and outcome. Ann Saudi Med 29: 433-436. 

doi:10.4103/0256-4947.57164. PubMed: 19847079. 
21. Slipczuk L, Codolosa JN, Davila CD, Romero-Corral A, Yun 

J, Pressman GS, Figueredo VM. Infective endocarditis 

epidemiology over five decades: a systematic review. PLoS 
One. 2013 Dec 9;8(12): e82665. doi: 

10.1371/journal.pone.0082665. Erratum in: PLoS One. 

2014;9(10):e111564. PMID: 24349331; PMCID: 
PMC3857279. 

22. Chirillo F, Faggiano P, Cecconi M, Moreo A, Squeri A, 

Gaddi O, Cecchi E; Italian Registry on Infective Endocarditis 
(RIEI) Investigators. Predisposing cardiac conditions, 

interventional procedures, and antibiotic prophylaxis among 

patients with infective endocarditis. Am Heart J. 2016 Sep; 
179:42-50. doi: 10.1016/j.ahj.2016.03.028. Epub 2016 Jun 

17. PMID: 27595678. 

23. Garg N, Kandpal B, Garg N, Tewari S, Kapoor A, Goel P, 
Sinha N. Characteristics of infective endocarditis in a 

developing country-clinical profile and outcome in 192 

Indian patients, 1992-2001. Int J Cardiol. 2005 Feb 
15;98(2):253-60. doi: 10.1016/j.ijcard.2003.10.043. PMID: 

15686775 

24. Trabelsi I, Rekik S, Znazen A, Maaloul I, Abid D, Maalej A, 
et al. Native valve infective endocarditis in a tertiary care 

center in a developing country (Tunisia). Am J Cardiol 2008; 

102:1247-51. 
25. Kiefer T, Park L, Tribouilloy C, et al. Association between 

valvular surgery and mortality among patients with infective 

endocarditis complicated by heart failure. JAMA 2011; 
306:2239–47. 

26. Prendergast BD, Tornos P. Surgery for infective 

endocarditis: who and when? Circulation 2010; 121:1141–
52. 

27. Moss R, Munt B. Injection drug use and right sided 

endocarditis. Heart. 2003;89: 577-81. 
28. Ward H. Hickman RC. Bacterial endocarditis in pregnancy. 

Aust N Z J Obstet Gynaecol 1971; 11:189- 91.  

29. Henshaw S, Forrest JD, Sullivan E, Tietze C. Abortion in 

United States, 1978-1979. Fam Plann Perspect 1981; 13:6-7. 

30.  Fortun J, Centella T, Martin-Davila P, Lamas MJ, Perez-

Caballero C, Fernandez-Pineda L, et al. Infective 

endocarditis in congenital heart disease: a frequent 
community-acquired complication. Infection. 2013; 41:167-

74. 

31. Nashmi A, Memish ZA. Infective endocarditis at a tertiary 
care centre in Saudi Arabia: Review of 47 cases over 10 

years. East Mediterr Health J 2007; 13:64-71. 

32. Rossi M, Gallo A, De Silva RJ, et al. What is the optimal 
timing for surgery in infective endocarditis with 

cerebrovascular complications? Interact Cardiovasc Thorac 

Surg 2012; 14:72–80. 
33. Kilic AU, Tutuncu E, Sari T, et al. Đnfektif Endokarditin 

Embolik Komplikasyonlari: Đki Olgu Sunumu ve Ulusal 

Literaturun irdelenmesi. Klimik dergisi 2011; 24:179–83. 
34. Roodpeyma, Shahla. Infective Endocarditis Complicated by 

Septic Pulmonary Emboli in a Case of a Ventricular Septal 

Defect. Journal of Comprehensive Pediatrics 2015; 
6:10.17795/compreped-29610. 

35. Habib G, Lancellotti P, Antunes MJ, Bongiorni MG, Casalta 

JP, Del Zotti F, Dulgheru R, El Khoury G, Erba PA, Iung B, 
et  al.; Group ESCSD. 2015 ESC guidelines for the 

management of infective endocarditis: the task force for the 

management of infective endocarditis of the European 
Society of Cardiology (ESC). Endorsed by: European 

Association for Cardio-Thoracic Surgery (EACTS), the 

European Association of Nuclear Medicine (EANM). Eur 
Heart J. 2015; 36:3075–3128 

36. Vallés F, Anguita M, Escribano MP, et al. Guías de práctica 

clínica de la Sociedad Española de Cardiología en 
endocarditis. Rev Esp Cardiol. 2000; 53:1384-1396. 

37. Cherubin, C.E. and NEU, H.C. Infective endocarditis at the 

Presbyterian Hospital in New York City from 1938- 1967. 
American Journal of Medicine, 1971;51:83. 

38. Isotalo PA, Chang KL, Rubens F, et al. Prosthetic valve 

fungal endocarditis due to histoplasmosis. Can J Cardiol 
2001; 17:297-303 

39. Mylonakis E, Calderwood SB. Infective endocarditis in 

adults. N Engl J Med 2001; 345:1318-1330. 
40. Bonow RO, Carabello B, Chatterjee K, et al. ACC/AHA 

2006 guidelines for the management of patients with 

Valvular Heart disease: a report of the American College of 
Cardiology/American Heart Association Task Force on 

Practice Guidelines (Writing Committee to Revise the 1998 

Guidelines for the Management of Patients with Valvular 
Heart Disease). Circulation 2006;114: e84–231 

 


